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LECTURES

Jan. 14, 1937 (Fridsy)} - Dr. Warren D, Smith. Subject; "The Geomorphology of
Oregon or the Evolution of Oregon’s Facial Expressions.”

NEW MIMEBER OF SOCIETY.

Dr. and Mrs. E. E, Osgood are receiving congratulations on the arrival of
Beverly Maru, Dec. 29th, 1937. Bevery Maru weighed 8 1bs. 3 0z. and both
mother and youngster are doing nicely. The Geological Society of the Oregon
Country wishes to extend its best wishes for a long and happy 1ife for Her .
Ma jesty, and to her parents. .

EXTENSION COURSE ANNOUNCEMENT

‘Dr. Hodge's course on Natural Resources will be continued next term; the
class meeting on Thursday night. While the course carriea advanced credit,
the lectures are popular and understandable by beginners.

BULLETINS BOUND

Membhers desiring to have Vol. 3 of Geological News Letters bound, please
get in touch with Businecss WManager.

NEWS LLTTER HAS NEW FORMAT

This issue of our Geélogical News Letter comes from the rolls of a new
multigraph machine purchagsed by authority of the Executive Committee.

In the past our bulletin has been printed on borrowed mimeograph machines.

We have known that such an arrangement could not continue indefinitely. It would
not be fair to those who have been most helpful to us.

-1-



Our new machine is the latest thing in duplicating equipment. Its purchase
gives us the fesling that at last we are standing on our own feet. We believe
that it will emable the manager to put out & more attractive looking bulletin,

Through a saving in the cost of publication we will return the cost of the
new mechine to the Treasury in three years. As a proper christening for our new
squipment we call your attention to the important paper on the Cascades by Dr. Ed-
win T. Hodge beginning in this issus. We are off to = good start - let's make
1938 a banner year for the Society.

A. D. Vance, President.

STATE DEPARTMENT OF GEOLOGY ANNOUNCES BULLETIN #2.

Libbey, F. W., "PrOgress Report on Coos Bay Coal Field", State of Oregon, Dept.
" of Geology & Mineral Industries, Bulletin #2. 14 pp., 3 maps, 1
pl., January 1938. Price 10¢. It can be obtained by writing
the Department, enclosing 10g, or applying at the Department
orfice, 704 Lewis Bldg., in person

PUBLICATIONS

Camp, Charles, and Hanna, G. D. "Field & Museum Technique in Paleontology".
. eloth bound, $2.50, University of California Press, Berkelsy,
Calif. They state, "To the best of our information, this will
"be the first practical manual in paleontology ever to be publish-
ed in the United States, and 1% should prove highly useful on the

shelves of your library". The manual will be published about
Ianuary 15th, and orders are being received, It is profusely il-
lustrated. .

Verhoogen, Jean, "Mount St. Helens, A Recent Cascade Volcano.™ Unv.of Calif.
Press, v.24, no.9, pp.263-302, plate 7-9, 13 text figures,0ct.26,
1937, Price $0. 65.

Succeeding deposition of marine XKocene sediments, voleanic acti-
vity was initiated probably in Eocene or Oligocene times. Deforma-
tion before Keechelus andesites of late Miocene. These intruded
by quartz diorite. Later,acidiec material erupted from vent situ-
ated near the present Mt.St.Helens. A large wvolcano may have been
formed which was subsequently worn down by glaciers which covered
the region. At close of glaciel epoch, region had acquired its
main topographic features;then began upbuilding of Mt.St.Helens.
Starting with outpouring of olivine basalts,the story is that of
successive eruptions of basalts & andesites. Pyroclastics are re-
stricted mostly to the very easrly & late stages of activity. Phys-~
iography helps prove some points,and indicies the early topography.
Marble Mtn.probably Keschelus andesite. Geclogic map shows Goat
Rocks deposits,talus from central plug,plug domes,recent andesite,
recent pahoehoe lava,mudflows & other pyroclastics,undifferentiated
Mt.St . Helens laves,Tertiary granodiorite,older formations such as
sediments and andesites. Main part of the article is petrographic,
geologic relationships seem indecisive.
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THE CASCADE PLATEAU PROVINCE.

Edwin T. Hodge.

Introduction:

Although scome students of the geography of Oregon divide the state according
to watersheds, which would eliminate this province as a separate entity, students
of physiography find it more logical to place the Cascade Mountains in a distinet
natural region and we do so hers.

Economically this region is of vast consequence since one of the few remain-
ing great forests of the United States is found here, and great rivers furnishing
the 1life blood, as it were, for the plains and vaelleys both to the west and the
eagt have their source in these mountainas.

Because of the vast and varied voleanic formation, rugged terrain, primeval
foregts and clear streams, myriads of water falls, wild life, and accessibility,
it is the premier recreat@onal portion of the entire state.

Geography

To delimit this province very exactly is impossibls, but in general we may
think of it as a broad belt of rough, mountainous country extending from far to
the north of the Oregon line to below Mount Lassen in Northern California and
some 50 to 100 miles wide. In Oregon it is bounded on the north by the Columbiae
River, in the south by the California state line, on the west by the Willamette
Valley, and on the east by the western side of the valley of the Deschutes and
the low divide just east of the Klamath lakes, (Figure 1). The vrovinece com-
prises an area roughly of 16,000 to 20,000 sguare miles, and includes portions
of the following counties: Hood River, Wasco, Multnomah, Clackamaes, Marion,
Linn, Lane, Douglas, Jackscen, Klamath and Crook. In addition it embraces all
of Crater Lake National Park and a portion of the Warm Springs Indian Reser-
vation. ;

Togogfaghg

Topographically this broad dissected lava pleteau with its crowning chain
of voleanic peaks is the most important feature of the state since it divides
the gtate into = one-third western maerine portion of moderate elevation and a
two-thirdas continental and relatively high eastern portion. West of the creast
the climate is humid, while to the east of it the country is semi-arid over vast
stretches,

The relief is very pronounced dus to the erosion by both water and ice and
the great irregularities of surface of many of the lava flows especially of the
rough type, called by the Hawaiians "A-a", Elevations run from approximately
500 feet at the boundary of the Willamette Valley to 11,240 feet (Mount Hood)
the extreme high point of the range in Oregon. Owing to greater rainfall on the
western side of the range the dissection by the streams has been greater and
here the country is more rugged.



Physiographically speaking we may regard this region as a great lava plateau
on which is superimposed a line of volcanic peaks which are in 1 different stages of
erosion, From many points on the summit one can look out over an almost even
surface, or so it appears to be, which, were it not for the timber, one might eas-
ily mistake for prairie land in scme areas. [Especially striking is this as one
makes his way to Crater Lake where the rise is almost imperceptible in places and
only at last and very suddenly, does one realize that he is some thousands of
feet above sema-level on the crest of the range.

This comparative sevenness of surface 1s not due as some have thought to pene-
planation. It represents a surface that is siructural and not erosional.

If ons is observant he will note quite different profiles as he ascends the
valleys from the west or the east to the top of the plateeu, Owing to two fac-
tors, the greater rainfall and the greater gradient of the western slopes, the
stream valleys are longer and deeper on the western side. While a trip along
the "Skyline Trail®™ is very deceptive, in places the travellsr being given the
impression of traveling along a fairly level plain at times, if one attempts to
follow a north and south line somewhat farther down the slopes, he will be oblig-
ed to cross some stupendous canyons. ’ )

N

Exgrograghz.

The hydrography of the reglon consists chiefly of rivers and lakes, with
the addition of a few man-made reservoirs, ditches or flumes and mill-ponds. Be-
ginning ut the summit we find hundreds of lakes, generally of voleanic origin -
the chief of these being the world-Tamous Crater lake which will be referred to
‘again in greater detail, Some of the principal lakes ere (Odell, Crescent, Dia-
mond, Suttle, Fish Lake, ete. Bull Run lake on the slopes of Mount Hood fur-
nishes the city of Portland‘'s water supply.

The principal rivers of the Cascades flow to the westward intorthe Pacirice
Ocean., They are usually swift and clear. .

" Both the Rogue, which rises near Crater Lake, and the Unmpqua, which rises
near the summit of the range between Crater Lake and Crescent Lake, flow through
the Coast Range to the sea. The Willameite River rises near Summit Leke and af-
ter being reinforced by two other forks, reaches the broad, flat-bottomed valley
through which it meanders its way northward to the Columbia at Portland. The
bcKenzie, Santiam, and Clackamas are the other important streams, but much short-
er ones,, which flow down the western side of the Cascades to the Willamette Valley.

From the eastern slope, the Deschutes and Metolius and a few minor streems
send their waters to the Pacific via the folumbia.

None of these streams is navigeble for other than row boats within the limits
of the Province. A few short tributaries of the Deschutes River and Klamath
are found running off the more abrupt eastern slopes of the Cascades, but they are
relatively insignificant.

- Climate

In this mountain province we may experience nearly every gradation from warm;
moist, temperate to that of regions covered perenninlly by snow and ice, The two

-4



by

F 3 = e s 2
Wit ./;/,f‘\\\’g‘ _}z:
- SN ‘E‘-—.
: Py AN N

PHYSIOGRAPHIC DIAGRAM

OF THE

CASCADE RANGE

OF

OREGON

[E==] ANDESITE =3 SANDSTONE :
A BASALT INTRUSIVE 1
1. Columbie River 7. Tygh Yalley

! 2. Underwood Mountain 8, Mutton Mountains
3. Ortlay Antloline 9. Mt.Jetferson

4. Sandy River

~ &

Ay 5. Clackamas River
WA

N 6. Wt.Hood

N

10,

Deschutes River

11. Metolius River

1g.
13.
14,
16.
16.
17,
18.
19.
20,
21.
£z,
83,
24,
25,
26,
27,
28,
28,

Salen Hillse

North Santiaa River
Willumetis Valley
MoKenzie River
Thres Sisters
Middle Tork Willemetts River
fWaldo Lake

Odell Lake

Creacent Lake

Mt. Thielsen
Plamond Lakae
Nawberry Crater
Walksr Mountain
Pumice Dessrt
Calapooia Mountains
Crater Jake

Rogus River

Mt. Pitt

Klemath Mountains
Klamath Lake
Klamath River,




most marked features of the climate are the definite zoning vertically where
temperature differences are the most marked according to altitude, and another
or horizontal zoning east and west wherein precipitetion changes are the most
striking. On the west side of the summit the reglon enjoys heavy precipitation
and is therefore densely forested, while the eastern slopes fall into a definite
rain shadow with a corresponding change in vegetation. As an illustration of the
preciplitation, at Crater Lake in 1934 a total snow fall of S0 feet for the win-
ter was officially recorded, The Cascades form & barrier to the moisture-laden
winds from the Pacifie, producing on the west slope great precipltation. This
precipitation is due to adisbatlc cooling and is in marked contrast to that re-
sulting from convectional storms farther east.

The summer months are relatively dry except for occasional thunder storms

in the high mountains.
- R - 2

From Miss Hopson's modified Koppen scheme we see that there are three dif-
ferent types of humid climate here, the dominent one being DS, somewhat drier,
running in a broad ever-widening band to the southward on the eastern side, a
belt of Cs, more humid, on the western side, but narrowing to a point about two-
thirds of the distance to the south. In the vicinity of the highest peaks thers
are small areas of E climate (aretic or alpine).*

Owing to the general salubrious nature of the climate of most of this region
and attractive scenic Teatures, many excellent summer and winter resorts are found
especially in the Mount Hood area. Ascending, or going from the more humid to
the drier sastern side, one can obtain almost any kind of climate he may prefer
or find most beneficial to his health.

I3

.. - " Flora and Fauna

Biologlcally considered, this province comprises Transition, in the foot-
hills and up to 4,000 feet, Canadian (in the Mount Hood area); 4,000 to 6,000
fest elevatlon; Hudsonian 6,000 to 7,000 feet and Alpine 7,000 to 10,000 feet.
In the Mount McLoughlin area these zones are as follows: Canadian 5,000 to
7,200 feet, Hudsonian 7, 200 to 8,200 feet, and Alpine 8,200 feet and over.

According to Bailey** the Canadian zone is characterized by the Lodge
Pole pine (Pinus murrayana), Western yellow pine (pinus ponderosa), Western
white pine (Pinus monticola}, Engelmann spruce (Picea engelmanni), Shasta fir
(Abies shastensis), Great silver fir,(Abies grandls)}, Alaska cedar (Chamsecy-
paris nootkatensis), Aspen (Populus tremuloides), Mountain maple (Acer glabrum (?),
Mountain ash, (Pyrus sitchensis), Highbush eranberry (Viburnum opulus var.american-
um). This zone is characterized by such animals as: Snowshoe rabbit (Lepus amer-
icanus klamathensis), Brown and dusky conies (Ochotana princeps brumescans and
fenisex fumose}, Cascade flying squirrel (Glaucomys sabrinus fuliginosus), Yellow
bellied marmot {Erithezon epixanthum), Cascade meadow mouse (Microtus richardsoni
arviculoides), Mountain jumping mouse (Zapus trinotatus mountanus), Mazama gopher
{Thomomys monticola mazame), Oregon jay {(Perisoreus obscurus obscurus), Thurber's

*  D-Humid, Ianeﬁean Tempoless than 32° F. C-Humid ,Jan.Temp.more then 32° F,
5~ Summer drought E-Tundra
** Mammals and Life Zones of Oregon, Bu Biol.Bull.55 U.S.Dept. of Agriculture
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junco {junco oreganus thurberi}, three-toed wodd—pecker (Picoides tridactylus fas-
ciatus), Williamson's sapsuckers (Sphyrapicus thyroideus thyroideus} Cassin's
£inch (Carpodacus casgsini), ete. -

The Hudsonian zope is the narrow timber line belt just below the snow and
ice fields of the hlgher pesks. In this zone, among others we note: White barked
pine (Pinus albicaulis), Alpine hemlock, (Tsuga mertensiana), Alpire larch (Laris
lyalli), Alpine fir (Abies lasciocarpa), Alpine mountain ash (Sorbus occidentalis},
Heather, White Rhododendron (Rhododendron albiflorum), Red monkey flower (Mimulus
lewisii), Mountain 1ily (Erythronium monteanum), Wild currant (Ribes howelli),
stoneerop (Sedum debile). .

Some of the animals of the zone are: Sierra squirrel {(Sciurus douglasii albO-
limbatus), Yellow-bellied marmot (Marmota flaviventris ovara), Baird's creeping
mouse {Mierotus oregoni bairdi), Mazama pocket gopher (Thomomys monticola mazama).

In the Arctic-Alpine zone the plants are low or prostrate foms such as:

Wind flower (Anemone hudsoniana), Phlox (Phlox douglasii), Penstemon (Penstemon
Menzesii), Alpine speedwsll (Veronica alpina), Cinquefoil (Potentilla flabellifol-
io), Red mimulus (Mimulus rubellus}.

Transportation and Communication

The Cascade Mountains are well served by both rallrcads and highways. Two
rallroads extend through the range - the Union Pacific along the Columbia River
and the Southern Pacific farther south between Kugene and Klamath Falls, Seven
more or less paved and all improved highways cross from east to west and two of
these, at least, remain open all winter. The principal highweys are (frumm
north to south): SR
1. The Cclumbia Highway (the nearest to water grade); 2. The Wepinitia "Cut-0ff";
3. The Santiam Highway; 4. The McKenzie Highway; 5. The Willamette Highway;

6. The Crater Lake Highway; 7. The Ashland-Klamath Falls Highway

What with good landing fields on both sides of the Range and emergency fields
_in the mountains airplane travel across the mountains is increasing yearly.

Telephone lines follow most of ithe highways. - The extensive telephone system
of the U, 8. Forost Service makes all parts of the province readily accessihle
to communication practically the year round.

In addition to the above there is a vast network of forest roads and trails,
mainly built by the Government, with occasional resthouses, so that even foot
travel is made comparatively easy during many months of the year. In the winter,
of course, travel 1ln the High Cascades is mainly on snowshoes or skiis.

“ . Population

The population of this province is very seattered and difficult to tabulate
as many of the people are residents during the summer season only. The total
populetion of more or less permanent residents would probably not exceed five
thousand {outside the towns). .
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The general make-up of the local residents, not counting the summer
trangients, is as follows: 1. kmployees of the Forest Service, Crater lake
Nationel Park; 2. ZXmployees of the Southern Pacifie Railroad; 3. Prospec-
tors and trappers; 4. Employees of Lumber Companies; 5. A few homesteasders;
6. Keepers of recreational resoris. : .

Very few towns are found in the region and most of the villages have
only twenty or thirty people each. Oakridge, perhaps the largest permanent
settlement in the mountain area proper, has a population of five or six hun-
dred. In Klamath Falls and Hood River, of course, there are considerable
and fairly stable populations.

In the summer months, of course, this more or less stationary population
is increased enormously as a result of the influx of tourists, fishermen and
herdsmen. At Crater Lake, for instance, where there will be only a half doz-
en persons within the park in the dead of winter, there will be 3, 000 visitors
on holideys during July and August.’

One is often struck, as he travels in the Cascades, as in other mountain
areas, with some of the interesting characters among the permsnent residents.
Some of these residents are the result of backwashes from the early immigrants.
These make an interesting sociological study. But this is the case in any
mountainous territory anywhere in the world and is not peculiar to Oregon.

As in other parts of the state, one is struck by the nearly 100% Amer-
ican character of the population, there being very few foreigners outside of
the Mexicans working on the railroad lines and the Scandinavians in the lumber
camps.  Most of the latter are‘Americ&n'citizens. y .

o o ) Geology .

The Cascade Mountains is a term applied to a supefficially continuous
mountain mass extending from Northern California through Oregon, Washington,
British Columbia into Alaska. However, such a name to diverse mountain groups
is one of the penaliies science must suffer from the ecustom of permitting adven-
turers and statesmen to essign names to eéarth features. The custom not only in-
jures the secientific appreciation of the earth features by our pecple but leads
to numerous political and economic difficulties.

‘ " Seientifically considered the Cascade Mountains begin in the éastern half
of Siskiyou County, California, extend_through Oregon into the southern part of
Pilerce County, a little north of Mount Rainier, Washington.

The Cascade Mountains serve gé a part of a barrier that extends without
interruption, except at the Columbia River, from Tierra del Fuegoc to the Bering
Peninsula. = As such it has shut off the migrations of plants, animals and man
from one side of the mountains to the other. Ancient man landing on the north-
_west coast of North America ém his journey from Asia was forced to follow the
Pacific Coast to the Columbia River Gorge where he found the only passage way
eastward to the flat lands of North America. The Cagcade obstruction,even with
the progress of invention and the mechanics of living,still remains a divide

'—9-
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separating political, agricultural and industrial units of diversa character,

GClimatically the divide is of supreme importance,. Here the warm moist
winds from off the Pacific Ocean are forced to ascend, unload their moisture and
thus descend dry and clear to desicecate, blast with heat, chlll or ravage with
cyclonic storms the lands to the east. -

Perhaps the best way to explain the composition and of}gin of the Cascade
Mountains is to treat the subject historically beginning with the oldest pertin-
ent event.

Tt is evident from the data now available that the Cretaceous seas extend-
ed from the Pacific Basin across the site of the Cascades into eastern Oregon.
They withdrew about 45,000,000 years ago. (Figure A).

Thers, east of the Cascade area, a mountain range was lifted, eroded, and
its eroded products carried westward into the Hocene sea. (Figure B)}. The
location of the shore of the Eocene sea 1s not definitely known and it is not
certain that any marine beds form a part of the Cmscade Mountains. There is
some evidence that lava Tlows (mostly rhyolites of the Clarno series) flowed
westward and covered areas as far west as Oakridge, Cascadia and Detroit. On
Bull Creek of the Oakgrove fork are lignite bearing sandstones that may also be
deposits formed in Eocene Swanps.

In the Calapooys Mountains; northeast of Roseburg, beds have been correlai-
ed with lower Eocene (Umpqua formatjon) and upper Eocene (Calapooya formetion).

These beds carry only leaves, which are very poor evidence of geologic age
and resemble so much typical Oligecene formations farther north in the Cascade
Mountains that the writer is in much doubt mas to their true mge. The same
conclusions are held regardng coal bearing beds near Ashland. '

In any event the Cascade area at the close of the Eocene 30,000,000 years
ago was &8 land area of low relisf; it was not a mountaln area.

In the Oligocene 30-20 million years ego the Pacific Ocean reached as far
east as Oakland, perhaps Oakgrove, Aumsville, M1ill City and Secappoose. (Fig.C.)
Rather clear waters extended to Oakland where limestones were formed close to a
shore to which from time to time rivers carried mud and sand.

Near the Black Butte-Elkhead region, Eugene, and Willamette Tualatin valleys
the lower Oligocene is made up of near shore sands, gravels, and clays and con-
tains makine fossils. In the Santiam valley, on Bull Creek, a branch of the
Clackamas and below the heavy agglomerate bed at Bonneville dam are somewhat sim-
ilar sediments containing leaf fossils and their coal beds. The land of the
western half of the Cmscades was at least of low elevation and the sediments were
derived from highlands that lay some distence eastward.

~10-
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At the close of lower Oligocene continuing throughout the upper
Oligocene vulcanism of the explosive type was active from the upper
Umpqua basin to Mount Rainier region. The coarse volecanic agglomer-
" ates of this age all lie in the central belt of the Cascades, and
eastward and westward the material grades from coarse agglomerates
to tuffs and finally to eshes. Hence we conclude that the building
of the Cagcade voleanic pile began in middle Oligocene time using a
rift along the central axis of the Cascade mountains., Westward the
ashes and tuffs fell into the sea and entombed fossils to form the
Oakland, Eugene, Ilshe and Pittsburg formations. To the east the
westward winds carried the fine ashes far over a laked country where
terrestrial vertebrates and leaves are preserved on the John Day for-

" mation.

Within the Cascades the Calapooya (east of Roseburg), the Casca-
dia (in the McKenzie), the Mehama (in the Santiam), and the Eagle Creek
{more properly Warrendale in the Colwibia Gorge), form beds 500-1000
feet thick in the core of the Cascade Range. The voleanoes and the
great pile of pyroclastics we may call the "First Cascade Range",

The above events continued into the Lower lMiocene at the close
of which ensued a short perilod of gentle folding and some erosion.

After the above and sbout 18 million years ago erupted from thous-
ands of vents over a long period of time the basalts which covered, ex-
cept for a few high lands which remained like islands uncovered, most
of Oregon, Southeastern Washington Southeastern Idaho, Northern Neva-
da and Northeastern California. The lavas formed a mantle 3000-5000
feet thick so extensive and uniform that it has been called a "basal-

" tic flood' and is named "Columbia River Basalts" ("Coriba"). (Figure D).

The eruption of the Coriba occupied all of Middle Miocene time and
produced a uniform plateau surface., At the conclusion the final ashes
were carried eastwerd to form the Mascall formation. During the same
time the sea was filled and its shore removed to almost its present
site. Into it wers carried pebbles to form the Empire formation.

No evidence of upper Miocens has been found in the éascade Moun-
tains.

At the close of the Miocene and perhaps in lower Pliocene the bas-
alts were gently folded and normally faulted over vast areas. Just
west of Hood River Valley and east of Idana on the Santiam are found
portions of a belt of compressed folds. Also along the east wall of
Hood River valley just east of Metolius River, parallel with the south
branch of the Santiam and on the east face of ihe Cascades near Klam-
ath Falls are great north-south faults. The faults and closely folded
belt suggest a "belt of weakness®” that was favorable outlet for vent-
ing hot liguid igneous materiaml from the earth's center. (Figure E).

(to be continued)
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ANNUAL MEETING
The Event of the Year.

Come and eat! ‘ Come and see! " Come and hear!

Stunta! _ Music!
THE SCO0P OF THE AGES.

Friday - February 25,1938 7:00 P. M. Reed College Commons,
Places - $1.25 per plate.

Your committee has secured for the principal speaker on this cccasion, an
outstanding citizen of Oregon, with wit, humor, humanity and a history. He
knows his Geology and knows how to tell it. The Speaker will be

PHIL BROGAN of Bend, Oregon,
speaking on
"Great News Stories of Ancient Oregon”

You will hear the contemporary events of the pzst eges, in vivid, racing,
newspaper style, with all the embellishmentis with which only a newswriter can
adorn them. An ancient subject with a new dress (or trousers, if you prefer),
with all the glittering, secintillating and glamorous events of the past brought
before you in & manner which will make them live again. It will be colossal -
Phil Brogan will be colossal - in fact, he is even cologsal in his modesty.

Who is he? Well, since 1923 Brogen has heen a member of the editorial
staff of the Bend Bulletin and his editorials have been widely copied by Oregon
newspapers, He has also written many Sunday leatures for newspapers, including
articles dealing with Oregon's ancient fauna and flora. One of Brogan's most
recent features was "Studying Oregon's Ancient Weather with a Geologlat's Pick,™
The Bend newspaper man has also contributed articles to nationally known scien-
tific magazines, including Science Service.

Since completing his work at the University of Oregon, where he minored in
the study of geology under Dr. Earl LeHoy Packard, Dr. Edwin T. Hodge and Dr.
Varren D. Smith, Brogan has been clossely in touch with Oregon geology, and
several years ago was a member of the party that accompanied internationally
famous geologlsts on a tour of the John Day basin. The Bend man has collected
fossils for a number of institutions and hes worked with Dr. Ralph W. Chaney,
University of California paleobotanist, in the Central Oregon field.

Brogan has been instrumental in bringing out a number of new horizons
to the attention of geologists. One of these is the new Maseall locality
near Gateway, Jefferson County, and the new Bridge Creek exposures on Gray
Butte and West Branch Creek. The Bend writer was guide for the party of the
Geological Society of the Oregon Country that visited central Oregon last
spring. '

This year the tickets will be sold by plat. Each purchaser may select
the table at which he chooses to sit. Refer to the plat below and make your



selections, but make your purchase immediately if you want the best choice, al-
though all tables are placed where everyone may hear and see. The stunts will
not be at the speasker's table, but on the opposite side of the room.

Tickets will first go on sale at the next meeting of the society. on the
evening of Triday, January 14, 1938, Auditorium, DPublic Service Building.
Tickets will be sold by the Ticket Committee -~ Carl Richards, Chairman, Mr.
R. I, Poppleton, and l.eo Simon. Tickets may bo purchased at all subsequent
mectings of the Society.. ' . .7 ..

HMail orders should be addressed to
Carl Richards
1431 S.¥W.Park Avenue
Portland, Orcgon
lloney for tickets should accomnany all mall orders.
Seat preferences will be made as closely as possible to your sel-
ection.

Tickets may also be purchased at any time at
Sowell - Simon Stuodios
531 3. W. Washiigton Street
Portland, Oregon.
This will be a "sell-out™, =so make purchases of tickets early.

Save a good geological gpecimen for the meeting, that you are willing
to give eway. You will get one in exchange for it.
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LECIURES

Jan.23, 1938 (Friday) - Arthur M. Piper. Subject: "TFeatures cf Geologic
Naterinls with Relation to the Oceurrence of
Ground Water". Mr. Diper is Geologist in charge
of underground water investigations in the Pacific
Northwest for the U.S.Ceological Survey and is
Chairman of our Research Cormittee.

IRIPS

¥eb.20, 1938 (Sunday) - liystery Trip .
. “I'ie Three lusketeers™,' Laaders

Mre. Leo Simon, who was painfully injured when run into by en auto-
meblle, is resting easier. Sho is thinking that city pavements, esne-
cielly around 4th and Alder Streets, are fully &s hard as concretions
Tound on our Buxton trip. ) '

Tt 12 to be regretted that more cards were not turned in showing
sreference of members of Society for a summer camp., The cards have bheen
tabulated and results show that the Wallown Leke section was the Tiret
choice. The suggestion of choicee for a summor camp was a gesture hy
this year's Exploration Committee to give the coning yeer's comnittee
some ldez of what the membership preferved as a place for a swmer camp.

FECENT APDITIONS TO OUR LIBRARY
Bulletin No.2 - "Progress Report on Coos Bay Coal Field", by T, . Libbey;
' Uregon State Dept. of Geology and Minerzl Industries.

"Znows of Yester Year", A Record of Snow Deptha near ¥t .liood, by Kcnneth
N. Zhillips; Beattise & Hofmann, Inec.
Donated by tr. 2hillips,

Music 9 (O I 12 (% |4 |5 1é 17

Entrance |18

21| |2z 123 |A| 25| (26

Stunts
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GROLOGICAL SOCIETY OF THE OREGON COUNTRY

Annual Meeting and Banquet.

Friday - February 25, 1938 7:00 P. M. ) REED COLLEGE COMMONS
Placea ~ $1.25 per plate.
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You will have an excellent banjuet, followed by stunts and entertain-
ment, such as only the originality and ingenuity of the members of this So-
ciety can produce. You will hear music, monologs, dialogs, iravelogs, eud
other "logs" (ell of which are too recent to be petrified).

You will also heer that great maestro of the fourth estate, Phil Bro-
gan of the editorial department of the Bend Bulletin, and an eminently qual-
ified geologist in his own right, deliver in his own inimitable style,
"Oregonts Ancient News Stories®. He will cast himself in the role of a re-
porter of the ages--an eternal being with typewriter under finger, who
has watzhed the Cascades in eruption, viewed mlocene animels trek into the
primevul John Day basin, recorded the massive movement of the Columbis
basalts, observed Merychippus isonesus frolic on the Mascall horizoen, and
typed on his prehistoric typewriter the startling story of the sudden dis-
appearance of majestic Mount Mazama. Wheit a news story! Come and hear it!

This year the tickets are being sold by plat. Each purchaser may sel-
ect the table at which he chooses to sit. Refer to the plat on the preceding
paege and meke your selections, but make your purchace irmediately if you want
the best choice, although all tables ara placed where everyoane may hear and
see. The stunta will not be at the spesker's table but on the opposite side
of the room. -

Tiekets will be on sale at &all meetings of the Socilety, Auditorium,
Public Service Building. Tickets will be sold by the Ticket Committee--
Carl Richards, chairman, Mr. R. R. Poppleton, end Leo Simon. Each table,
seats ecight persona. o

Mail orders should be addrassed to A . '
Carl Richards ' - )
1431 S. W. Park Avenue
Portlend Oregon
Money for tickets should accompany all meil orders. -
Seat preference will be made as closely as possible to your |
selection.

Tickets may also be purchased at any time at '
Sowell-~Simon Studio . = 1
531 S.W. Washington Street
" Portland, Oregon

'This wiil be a "Sell-out" s0 meke purcﬁases o' tickets ocurly.

Save a good geolOgicgl Spec1naq for the meetlnb, that you are
willing to give away. You will get one in exchange for it.
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l THE CASCADLE PLATEAU PROVINCE
| . Idwin T, Hodpe

(continued from Jan.10, 1938 issue)

Were ono liﬁing then and traveled from eastern Oregon westward to the
coast, he would travel over many clongated ridges of folded rock which, in
the vicinity of the Cascades, would be no different in appearance from the

areas to the east'or west. In other words, there wos no Cascado Range then.
These rldges were youthfully to meturely eroded perbaps in middle Pliocene
time. ! ‘

i

L : { o ’ o .
S0 we come to the upper ?liocene at which date, 10,000,000 years ago,
we shall date’thelbirth of the present Cascade Range. '

H
Ixplogive vulecanism similar to that of the Oligocene broke out along a
great rorth-south belt from Mt. Rdnier to Northern California.. The belt of
active vulcanism was located close to or exactly on the Oligocene volcanic
belt and followed the above mentioned zone or "belt of weakness", (Fig.F}

[ . :
‘The vuleanism was highly’ erplosive and vast quantities of voleanic rock
fragments, tuff and ash were erunted from thousands of central vents. The

material was ejected in volumes too great for the streems to handle and 1t
obliterated valleys and buried many hills. *‘ Valleys such as the Ancestral
Columbia and other old drainage ways of the Cascades werc buried. Streams
flowing westward across the Cascadea were buried and dammed and lakes {Con- -
don) were formed to the east. In these lakes were deposited lake beds. To
the west the streams deprived of the water supply were unable to carry their
load of silt, sand’and gravel, dropped it in their courses, agrraded their
valleys until their debris formed & cover over many of the lower hills

Within the Cascades, the volcanie pile formed a wind barrier‘whlch
caught much rainfall and began the separatlon of humid Oregon from arid Ore-
gon. ~ The wash from the north- south voleanic plle was swept by torrential
streams’ eastward and westward. ' The washing was so rapid and the streams
so overloaded (in fact at times they were mud flows) that the debris check-
ed pre-existing water courses and formed new ones. The streams shifted
from place to place when crowded out of older courses by their own debris

The "deposits were spread ocagt and WCut as huge piedmont fans The mat-
erial of the fans was the 'unsorted, poorly stream-worked voleanic material
of the continually. active volcanoes. V3 .

From time to time "vuleanism was so intense that a complate blanket of
tuf'f was spread over the entire country.:

The deposits were laid on volecanic sleopes, constantly raised higher,
that inclined from the volecanic belt eastward and westward. Consequently
the debris and volcanic tuff beds were laid in beds with initial dips
either westward or eastward or locally toward any depression. As a re-
sult the beds lie parallel with older beds that dip east on the east side
of the Cascades and have been mistakenly described as "folded with the
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basalts". To the west the beds dip westward in the same manner. Def-
inite proof that the above is the fact is abundant visual evidence of
these torrential beds lying athwart and against Coriba beds that dip
north, south, or west beneath the eastwardly inclined initial dips of
the torrential bcds.

Hodge has called these beds that occur from tladras south the Madras
and from kiadras north The Dalles formation on the east side of the Cas-
cade Mountains. - Thayer has called the beds on the west side of the Cas-
cades in the Santiam basin the “Fern Ridge" and liodge has named the same
beds "Rhododendron formastion” in Kiddle Ferk, McKenzie, the Calapooya,
the Santiam, the Clackamas branches of the Willamette and the Columbia
Gorge. :

On the west side of the Cascades and from Stayton north into Washing-
ton' just prior to Rhododendron time, streams carried from sources in part,
unknown metamorphic and mineralized water-worn gravels. Some of the gravels
are rich in quartzites. 'Some of the well-worn gquartzite gravels are glacl-
ally faccted; other gravels are burnt by volcanic blasting and some are ;
split by guick volcanic heating and chilling. .

~ The best exposures of these gravels lie in the troughs of the old val-
leys. Since the gravels show glacial effects and because they lie under the
Rhododendron Tormation, it is concluded that the Rhododendron formation is
in pert early Pleistocene

There are places in some perto of the Cascades as at Bohemia, Quartz-
ville, and elsewhere, where mineralized lavas occur that appear to be older
than the above and if so0, are probably related to the initial stages of the
upper Pliocene vulcanism ‘ L

In Oregon in thc Cascadeu, there appears to be no dividing surface be-
tween the Plioccre and Pleistocene. -The Pliocene vulcaniam continued unin-
terrupted ianto the Pleistocene boginning about one million years ago. How-
ever, its character changed from explosive to quiet emission of lavas.

I

If the pyroclastics and their washed products did not dam older stream
courses the lavas did. The pyroclastics did not cease erupticn by glving
place wholly to vented lava flows. On the contrary lava flows occurred .
intermittently through the entire period becoming common at the close and
dominating the igneous activities throughout the Pleistocene.

The lavas were once called the Mount Jeffcrson formation near Mt’ Jeffer-
son and the Three Sister Region snd the Cagcade formation elsewhere, and
later (now) the Cascan formation by Hodge. -

These lavas are mainly andesites including some olivine besalts, dacites,
and trachytes. The lavas formed a great elongated volecanic pile which 1s
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the Cascade Range., It is not made of folded rockxs but is a simple huge
accunulation of lavas, thickest in the center and wedging out east and west.
Though ihe volcanocs were g0 close thet they formed a single volcanic mass
of levas, some volcances erupted so far to one side or the other that they
stand alone, 10, 20, to 30 miles wesi or east of the main mountain mass.
Sylvania, Tabor, and Rocky Butte are examales.

Some geologic students find difficulty in accepting such a vast out-
pouring of lave within a part of the Pleistocene. However, an evcn greater
mass of lava was outpoured in the lMiddle Miocene. ' Also a million years is
a long time and many things can bs done by Nature in so vast a period of
time. - )

Erosion of' the mass of lava did not wait till its completion but start-
ed contemporaneously. At an early date Condon lake, the dammed ancestral
Columbia River was diverted over the new lava surface in a natural trough
and joined with the much older Willamette River. The diverted Columbia Riv-
er cut its present Gorge. . In so cutting it fortuitously cut down in plac-
es on buried hills and on volecanie necks. The Corge has been cut 8o re-
cently that its instable walls are still landsliding into it.

Elgewhere the streams cub valleys down the slopes. Such valleys were
in many places blocked by later vuleanism. - For example the Santiam at
one time flowed from the Three Sisters but its upper portion has bheen
+ blocked off by the Belknap lava and its upper part turned south into the
MeKenzie Hiver.

The stiream flowed over a constructional surface capped meinly by lav-
a3 and underlain by tuffs and waier workced velcanic materiala, interbedded
with lava flows. In cross sections the Cascade Ranpe, then, could be divi-
ded into five parts., Part one forming the central core consisted of a
trianpular pile of more or less consolldated week volcanic eshes and tuffs
surmounted by an A-shaped or saddle-shaped thick mass of consclidated,
resistant lava flows. Together they form tho central ridge.

To either side of the above lie zones 2 and 3 formed by thick beds
of wash material in part weter washed and canped bty thin lavas, The lavas
though close to thelr souree, nevertheless flowed down & slope and being
liquid flowed east or west beyond the slope arca, The underlying softer
material wes either blown by wind or carried by watcr and was unloaded
In progressively decreasing amounts from the source eastward or westward.

_.To either side of 2 and 3 are marginal belts 4 and 5. To these belts
wind and stream were able to carry only smll quantities of unconsolidated
material. On top, however, the liquld lavas {lowed to these areasg of low
slope and there formed, next to the central belt, the thickest lava layer:s.

The streams cutting dowm were ineiged in very thick resistant lavas
in belts 1, 4 and 5 and thin laves in belts 2 and 3.

-18-



In belts 2 and 3 the thin lavas were exnosed to all the erosive ef-
fects of high elevation in addltion to the full velocity of water deseend-
inpg from belit 1. Belis 4 and 5 were expozsed to the much gentler erosion
of low elevation and only to erosion by water flowing on gentle slopes and
reduced in energy by the heavy load.

Hence the streams would regquire a long time to cut through the thick
lavas of beltas 1, 4 and 5 and would eagily cut through the lavas of helts
2 an ? In belts 2 and 3 after cuttiing through the lavas the easily
erod 8 ﬁgds of pyroclastic material would be exposed to erosive attack,

. ) 1. -

Now the streams on the west side of the Cascades recelve 6C-120 inches
of rainfall in their drainage basin compared to the 10-40 inches on the
sast side of the mountains. * The western streams have, therefore, cut great
canyons, trimmed off the edges of lava flows and so produced rugged stesp
western face to the range beyond which extend large valleys.

The western streams, therefors, in the aforesaid belts 2 and 3 have cut
through the lavas into the eaglly eroded material, In the latter material
these branches have turned north and south in the soft stuff, made a flank-
ing attack, and worked rapidly north and south. As the branches worked
north and south they beheaded less favored west flowing streams and stole
their mein water supply. - By such method they gain~d control of the great
volune of water coming off thé cemtral part of the Cascades. Henee sue- |
cezg in access to easily eroded material abetted Turther success so that cer-
tain upper tributaries of the Cleckames, Santiem, McKenzle, Middle Fork and '
Umpqua and Ropu2 Rivers line up nearly north and south. These tributaries
have eroded here an inner mountain low area and almeost divided the Cascade
Mountains into two parts. The castern purt consists of the central mass
and its little dissected eastern slope. The western part consists of the
western slope cut by deep valleys which separate lava uplaqu so undissect-
ed that they have been called a "pcneplane"

South of Medford and into Culifornla the western part of the Cascades
was laid down upon the eestern flank of the Klamath Mountains. The eastern
flank is made of soft material. Hence the lowlands here are due to streams
entering into and eroding such soft material or are reliet lowlands iacom-
pletely 1'1lled by Cascade lavas. .

Vulecanism continued especially in the central part of the Cascades., The
author has meds a study of volcanocs erected on the Cascade surface and found
volecanoes of so great an age that they are nearly eroded away (Theilsen)
grading down to volcances so young that they might have been built yesterday
(Middle Sister). .

Many formational names have been given locally to the lava and pyro-
clastices produced by the vuleanism, post-dating the building of the main
Cascade volcanic pile. . fimong these are the great phalanx of voleanoes that
stand upon the volcanic Cascades pile 1ike a file of soldiers, young, vig-
ilantly alert and {apparently) ready to fire their great volcanic cannons
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instantly upon warning from Nature. ' Such are Duker, Rainier, St.Helens,
Adams, Hood, Jefferson, Washington, Kultnomah, Batchelor, Diamond, Mazama,
MclLoughlin, Shasta and Lassen. ) ) .

Glaciation may have been contemporaneous with the building of the mein
volcanic pile. In support of this, perhans, arc upper valley troughs, .
wider than the present valleys and into the bottom of which the present val-
loys are cut. Such high-level valleys are found chiefly on the west side
of the Cascade Mounteins. Their nrofile is U-shaped snd they may have
been due to glaciation.

-
b

Algso there is evidence that gloelzl ice moved across surfaces onto
upland levels that are now separated Irom the Cascade exls by deep north
and south valleys'as at Grizzly ¥Flat west of Jefferson, Bull Run Valley,
west of Mt. Hood, and east of Hood River Valley east of llount Hood. Qb-
viously glaciation on a large scale preceded the cutting of the mein por-
tion of the present valleys. Also glaclation preccded the building of
the mu jor peaks of the Cascades because at Hood, Jefferson and Three Sis-
ters a glaclally scoured rock surface passecs beneath these lavas.

. Long ago the writer gave the name "Cuscadian” to the early glaclation,
"Willemettian" to an interglaclal stage and "Jeffersonian" to a later gla-
clal stage. tHowever, 1t is now known that such terminolopy is insufficient.

After the first glaciation took place the valleys were cut deeper.
Down these valleys glaclers descended to the Columbia in Hood River Valley
to the Columbia in Sandy Valley, for 30 miles and to an elevation of 1000
feet down the Santiam and to Belknap Springs in the McKenzie Valley.

After the retreat of the first valley placiler the.ice‘descended two
additional times but to lesser distances in the valleys,

Counting the abdwp four with the present makes five ice stapes.

Between the ice stages the climate changed. For instance, on Mt.
Hood above 9500 feet is the remains of a large rain forest. Two-foot frees
- are still rooted and must have grown when the climate at that high eleva-
tion was mllder than at present.

The descent of the ice obstructed the streams, diverted, and suﬁerim-
posed them across rock valley spurs. -

lavas also descended the valleys or flowed across them and deranged the
drainage and produced lakes; many of the lakes i high clevation were so
formed.

Volcanic activity of the Cascades has persisted down to the present
tine and many of its younger volecanocs may be only dormant. Glaciers also
8till thrive on the higher mountains.

The last period of major‘folding in the Cascades was at the close of
the middle Miocene. All deformations claimed by others as of later date

L
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are considered to be depositional or initial by the suthor. However, there
is evidence along the northern border of the State of Oregon that at a very
recent date a hinged door depression occurred with the maximum depression
at the Coast and the zerc in the vicinity of Hood River -- or close to the
zone of compressed folds and the great fault. Since the depression there
have been several uplifts and additional dcpresaions The maximum uplift
at the coast was over 1500 feet. ) .

To what extent the reglon to the scuth partook of these movements is
unknown. However, stream terraces, rock cut benches, planned rock bench-
es, and valley-way fills all suggest some correspondencs,

The result of all of the above, =0 bfiefly stated, 1s summérized in
the following plate {Fig.X). ’ : ‘ . ,

SOILS _ ‘ : .

Volcanic fomsations when thoroughly weathered generally produce ex-
cellent solls, ° There are numerous areas, not covered by recent flows and
pumice, which have under the acticn of copious rainfall and disintegration
by frost become excellent soils. ' Owing to the rugeedness of the terrain
these are generally limited in size. ' Also due to the altitude, they are
for the most part not well suited to the growing of crops, except the all
important one of trees. Over much of the high country, too, there is a
blanket of pumice which yields a very unsatisfactory soil. This is partic-
ularly true’of the Southern Cascades in the viecinity of Crater lake.

RESOURCES

Agricultural Products:

Amdde from the few intramountain valleys of relatively small size, .
except close to the Willamette Valley, farmlends are relatively scsrce in °
this province.” In such valleys as the Santiam, McKenzie, etec., one finds
some valuable farm lands in the several old river terraces bordering these
streams and here are located smell farms of diversified crops of frult and
garden produce. e

However, it is believed that one of the chief soil products of this
region are the grasses which provide pasturage for livestock driven up from
the dry lowlands in the swmmer months. o

.

Livestock:

As Indicated iIn the preceding paragraphs the Cascade region provides
excellent summer range for bands of sheep, cattle, and a few horses.

Forest Products: T ' ,

Lumbering is at present the chief industry in Oregon and the bulk of
merchantable timber of the stnte is found growing within the confines of
the Cascede province. A great deal of this timber is in the National
Forests of which there are;
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1. lfount Hood National Forest

Est.Board feet of timber 1,159,729 ncres 14,000.000
2, Santiem National Forest ¢

Est.Board fcet of timber 723,823 ucres 12,000 .000
3. Cascade National Forest :

Est.Board Feet of timber 1,221,391 acres 23,000,000
4, Umpquz Nationnl Forest ' N

Est.Board feet of timber 1,221,391 acres 23,000,000

. COrater Lake Kational Forest
Est.Board feet of timber 1,107,672 acres 8,000,000

The totel estimate of board feet of all thess forests, povernment and
private, is 80,000,000,

In the Western Cascades the principel trees are fir, spruee and cedar,
while cast of the mountains ponderosa pine is the dominant species,

bDuring a normal yocar the cut from this region woudd be aporoximately
1,500,000 voard feet.

Other forest products of importance might be cited, such ag: chittam
bark {cascara); moss for nursery purposes; bows made I'rom the yew trees,
said to be of exceptional quality; and wild berries.

However, the chief value of the forests, aside from the timber, is to
be found in its roles, first as conserver of water and soil, and second as
recreoational areas, Their value in these capacities cennot be cstimated,
for they arc incalculable,

It is to be hoped that the Forest Service's policy of sustained yield
from this nmost valuable of Oregon's crops will bs generally accepted. Des-
truction of the forests will mean ultimate ruin not only for the lumher in-
dustry, but for many other industries as well.

liineral Denosits:

In a reglion comprising relatively young voleanic rocks the guantity and
variety of mincrals of cconoric importance could not be expected to be great.
However, the Cascades do have some minersl deposits of value and more nay be
discovered in the future. The known mineral deposits include the Tfellow-
ing: gold, silver, leed, zinc, copper, mercury, fire clay, caleite and some
sulphur.

Howéver, the only minerals that have been of any commercial importance
up to date are gold, silver and cinnabar.

In the Caséades there are the following mining distriets: {(from nath
to south) Quartzville, Blue River, Bochemla and Blsck Butte.

There is little activity to be noted in the first two compared with
former yesars. The third district is by far the largest distriet and the
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most active, there being several mills in operation and other mines devel-
oping. In the fourth, there is reully onlyone mine at present but it is

by far the most substantial 'guicksilver mine i1 the state, so that it de-
gerves special mention. All these metal denosits in the Cascades appeor
to be in the older andesites either in the form of well-defined quartz velins
or, as in the casse of cinnabar, as irregular stringers and disseminations

in highly altered andesites.’ It is highly probable that these meotals have
come from considerable depths from deep-seated intrusive rocks which are
mory or less concealad by ths later lavas.

In the main the ores are basic, in the form of sulphides end need smelt-
er trextment, though some fairly rich pockets of "free" gold have teen se-
cured in workings near theﬁsurface.:

It is not entirely. improbable that at leest ‘one gobd deep mine mey
be opened up within this area =t some future time whenmever cdeguate cap-
ital is forthcoming to pay for substential explorstion and develcpment.

" & rTecent gold excitement in'the foothills cast of Cottage Grove in
the so-called Winberry District where the country rock is dominantly vol-
canic tuff seems'to hold little promise. | Vhat this entire region needs is
more substantial development by, qualified mining men and fewer "wildeat”
© propositions. B
The other minerals, sulphur, fire-clay, etc., are quite unceveloped
and arec more or less problemstical in value.

Fish and Game:

The Cascédes include some of the best known fishing and hunting areas
of the Pacific Northwest, the McKenzie River being one of the famous fish-
ing streams of the United States. , Other streems, perhaps, egquelly as im-

portant in this respect are the Rogue and the Unpgua, Some ‘of the lakes,
such as Klemath lake, Crater, Odell, Davisa, Crescent and Elk axre highly
rated in this regard. - The Fish hnd Game Commission maintains many hateh-

gries for the restocking of most of these bodies of water. Trout, stecl-
head and ‘=almon are the principal fish.

This is the'greatest hunting section of the state snd cne of the most
imnortant in the westcrn part of the United Stutes.

Elk: The largest of the game animals in thls province is the elk. The only
animal census of the region is the Forest Service reports, as a great part

of this.province is covered by national forests. .From these reports we find
that there are between & thousand and fifteen hundred elk in the province,
They are .protected permanently in most sections but season is open on then
for a few days each year in the districts where they are most plentiful.

Beer: The most numerous of the game animals. In the province there are in
the neighborhood :of twenty rive thousend decr, most all of these being of
the black teil variety. Howevcr there are about one thousand nule deer.

The nmule decer is much larger and is found on the eastern slovea of the Caas-
cades.

Beax: There are approximately two to three thousend in this province but
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they are not hunted as'much as the other game animais,'and in some sections
they are protected. They are not as much soupht as thelr meat is not zs de-
sirable as that of the deer and most of them are killed for their fur.

" among the fur-beering animals there are %arying numbers, difficult to
estimate, of beaver, fox, martin, badger, weasel, fisher, otter,'cpon,
skunk, muskrat and eivet cat, '

Predatory animals on some of which there is a bounty aro: coyote, lynx,
mountein licn or cougar, and porcupine.

~

k IV. - Developmcnt

Since moust of the industries located within the Cascades are of the
gextractive kind and result in meny cases in ruthless destruction not a
great deal can be said for the ereas under private ownership. When it
comes, however, to the areas under Govermment control, such as the Nation-
al Forests and Crater Lake National Park the story is guite different. Vhat
with the poliey of sustained yield in the forests and the development of
a great number of recreational areas, the picture presented is rather dis-
.comforting to those who subscribe to the old laissez-faire doctrine of
"boom and bust". - Ghost mining and lumber towns ere not a credit to any
civilization. Muech of the fine development taking place in'th;s mountain-
ouz region is due to the highways and other roads being built by both Fed-
eral and State Governments. The recent establishment of the G.C.C. cemps
within the forests has been one of the most encouraging developments re-
sulting from the depression 'in business.

The principal recreational areas within the province are as follows:
Winter sports: Mount Hood, Upper McKenzie and Crater Leke. Fishing lakes:
Odell, Dizmond, lake o' the Woods, Crescent, Suttle, ete. . Rivers: Rogue,
Umpquea and Mcﬁen?*e Hunting and scenery: All the High Cascades, but es-
pecially Mount Hood, Mount Jefferson, Three Sisters Primitive Area Crater
Lzke National Park (no hunting), and Skyline Trail.

In addition to these there l1s z number of well-known Hot Springs re-
sorts such as Mount Hood Mineral Springs, Belknap, Foley, ilcCredie, ete.
Judging from the development within the region within the past few years
end owing to the meny fevorable features possessed by the Cascades, such
as the magniTicent forests, c¢lear rushing streams, excellent fishing and
genial climate, this bids fair to become one cof the chief surmer play-
grounds of the nation. '

" CITIES AND TOWNS

The largest city within the limits of this province as defined here,
though it is not in the mountain area, is Klamsth Falls in the extreme
southeastern corner. This is & thriving city of 16,093 (1930) inhabitants
whose chief activities are in lumber menufacture, dairying and diversified
erops, of which potatoes are one of the principal erops. The city is on
the main line of the Southern Pacific Railroad and is also on one of the
trunk highweys, The Dalles-California, of the State Hirhwey System. TFine
rcereational areas are within easy reach of this city.
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Hood River: Again, this city, like Klamath Falls, is not strietly within
‘the mountainous portion of the province. It is situated in a beautliful
intermountain valley, on the Columbia River at the junction with the river
of the same name, Hood River, owing to its fine soil, equable climete and
sheltered location is one of the finest egricultural ercas in the state with
apnles as the chief erop. Ag 8 result of all the favorable features to be
fourd in this locstion we have here one of the most forvard and progressive
communities in the entire state. The population of Hood River in 1930 was
2,757. : :

Other places of town rether than city sizo are Oakridee on the Middle
Fork of the Willametie River, a lumber town, and Sistera, Just east of the
summit, a junction point of two importzant hiphways, the McXenzie and the
Santiam.

All other cormunities in this province are of village size. In the
winter months they naturally shrink in number of inhabitants but in sam-
mer meny of them boast more peeople than some of the larger valley towns.

PLACE3 OF ESPECIAL INTEREST IN THE CASCADE PROVINCE

1. The Columhia Gorge: The Colunbia Hiver kas cut entirely through
the Cascades and has exposed one of the most interesting geological sections
in North America. ' Stupendous cliffs, scores of weter falls, one (iultnomah)
having & vertical drop of 620 feet, and forest-clad slopes mzke this one of

the most spectacular and beautiful stretches of river country in the world.

With the completion of the Bonneville Lam, 42 miles east of Portland,
reachcd by way of the famous Columbis Highwey, this part -of the province
promises to become attractive nout cnly to the tourist but to the indus-
trialist as well "

2. . Mount Kond: Oregon's loftiest mountain peak lies only 22 miles
south of the Columbila and is emsily reached by the ilount Hood Loop High-
way from the Columbia Highway. " This mountain of andesitic lava is & dor-
mant voleane, ¢till showing fumaroles at one point {Crater Rock), 11,225
f'eet in elevation, It has eight dist{inet glaciers on its sloges, the lar-
gest being Eliot glecier. This mountain being within easy drive from
Portlend has bécéme'both e summer and winter playground for thousands.

A0 atiractive year-round lodge, Timberline lodge, and-ski courses have
recently added much to its value in this respeect.

3. Mount Jefferson: This pyramidal shaped mountain is 10,522 feet
in elevation, domlnating the Jefferson Park arca, and is con51dered one
of the most beautiful of OrEgon'B glacier-clad peaks, It has five dis-
tinct glaciers on its shoulders which are chiefly responsible for ite
pressnt_shape instead of the original voleanic cone.

4. 'The Three Sisters Primitive Area. Very close to the midway point
of the range is situated this nr1m1tive area, considered by scme the most
interesting in-the entire ‘state, Because of its very recent lava flows,
ciader cones, the Three Sisters, all over 10,000 feet, numeraus glaclers,
one (Collier) the largest in Oregon many beau*iiu; lakﬂs and forests, it
hes sitrdcted tourists. geolgists and sportsmen of all kinds. 1I% is grat—
ifying that the Govermment has Tine 11y set this eside for all time as a
Prinitive Area.




5. Mount Thielsen and Dismond Lake. This needle-pointed peak and
the beautiful leke at its fooi yearly atiract thousands of tourists. Mount
Thielsen is an old velcano in an advanced stage of dissection and is ecspe-~
¢lally interesting to the geclogist.

6. Cruter Lake. This world-famous body of water has attracted vis-
iters from all parts of the world to the number of several thousand in a
single day. The marvelous blue lzke 21 miles in ecircumference and ap-
proximately 2,000 Teet deep lies in a crater formed by the cataclysmic des-
truetion of a pre~historic mountein which has been posthumously nemed Mount
Mazama. ZExplanations diffoer among geclogists as to the origin of this cra-~
ter, some supporting the view that collapse and engulfment of the suscr-
structure of the mountain occured, while olhers lesn to the view that a
Krakatoan explosion is the more acceptable explanation.

Whatever the origin, this is one of the world's great scenic mastor-
pleces and the enjoyment of its beauiy need not depend upon acecepting elther
view., Perhaps a combination of the two will finally come to be taken as
the true explanation.

7. Mount McLoughlin (Mount Pitt). The southernmost high peek in
the Cascude galaxy of 0ld volcanie mountains is this one nezr the end of
the range in Oregon. It is the most perfectly symmetrical mountain in the
State «nd one of the best examples of a composite voleanic cone in North
America. Its elevation is 9,493 feet.

8. The Skyline Trail. A good horse ftrail runs close to the crest
of the cntire Cascade Range and a trip along this will bring to the travel-
ler who follows it to many places of scenic interest and grandeur in addi-
tion to the more spectacular ones noted in the Toregoing list., Some of
these are small park-like places, true alps, water falls, emerzld lakes,
noble forests and minor volcanie features of many kinds, providing an
ever-changing pancorama of netursl beauty.

In addition to the above we should note the following resorts avail-
able to the vaecstionist: Crescent snd 0dell Lakes resorts; Metolius resorts;
Diamond Lake resort; Suttle Lake resort; Xlk Lakxe and many others.
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LECTURES

Feb.11, 1938 (Friday) - Dr. Edwin T. Hodge. Subject: "The Origin of Grand
Coulee and the Washington bcablands"

T ANNUAL BANQUET. .

Feb. 25 1958 {Friday} - Annual Banquet, Reed College Commons See pages 4-5
for further details.

TRIPS
Feb.20, 1938 (Sunday) - Mystery Trip. Leaders: The Three Musketeers.
DUES

Dueg are now payable, - make ckheck payabls to The Geological Society of the
Cregon Country. The new fiscal year begins March lst.

NEJ MEMBER:S

L. C. Burke,
- ' 110 Center Street, v
M Oregon City, Oregon. )

M. H. Calef,
2405 N.E. 4lst Ave.,
Portland, Oregon.

Arthur M. Swartley (renewal} .
State Department of Geclogy and Mineral Industries,
704 Lewis Building, Portland, Oregon
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Oregonian, Monday, January 23, 1938: Dr.Claude #. Adams will give an il-
lustrated slide lecture on geclogy rlcng Oregen's
highways befors g dinner meeting of the Gresham
Klwunls Club, at 6.30 P. M.’ i
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REVIEWS

i

"Human Relations to Northwest Geology," by Prof Qtis W. Freeman of the Collage ‘

of Educatlon, Cheney, Washington, bc1entif1c Morthly, February, 1938

The current issue of Scientific Monthly contains an interestlng contribu-
tion entitled as above. The article gives an outline of the formation of the
geological features of the Oregon Country in brief order. For Oregon, the ar-
ticle digcusses, among other things, the formation of the Cascades and the
history of the major pesks; the orlgln of the Columbia Plateau laVa flou,

Snake River Canyon; and Oregen Caves.
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In Washington, the writer discussesa the origin of Puget Sound; Mt. Rain-
ier; the formation of Grand Coulee and the scablands, - the latter a subject
which Dr. Hodge is to discuss at our forthcoming meeting. The enormous
floods to which the writer refers in this connection brings up a mooted ques-
tion in the minds of many. In Idaho, Montana, and Wyoming, he presents out-
standing geclogical features, such as Crater of the Moon, Salmon River, Yel-
lowstone National Park, and earthquakes are briefly discussed.

While it does not add new materiasl fto the existing knowledge in the field
of Northwest Geology, it does discuss in a most entertaining fashion these nat-
ural features, and particularly in their relation to the development of the
Oregon Country as a dwelling place for man. It will repay the time and effort
of our members to read it. As an interesting sidelight, the author states in
speaking of Crater lLsake that it never freezes. There should be an authorita-
tive article on this subject. :

- P. C. Davis
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ERRATA

Vol. 4, no. 2, page 22 -~ all board feet figures

‘should be multiplied by 1000. This is a regret-
table error, and our apologies to Dr.Hodge are 1n
order.
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Dr. Osgood Has Technical Article Published

The Journal of the American Medical Association
Releases Data on Sulfanilamide

"Culture of Human Marrow; Studies on the Mode
of Action of Sulfanilamide"

In the January 29th issue of the Journal of the American Medical Asso-
ciation, there appears an artiecle by our fellow member, Dr. 0sgood. Lhe ar-
tiecle is found on pages 349-357, contains two tables and four plates.. The
following summary is given at the end of the article:

"The major action of sulfanilemide on the beta hemolytic streptococcus
seems to be neutralization of the toxins, ~ Either because of this asetion or
incidentally it also decreases the rate of cell division of this organism.

It appears not to kill these organisms directly, although it does permit the
bactericidal properties of human serum and to some extent phagoeytosis by
leukocytes to kill organisms which they otherwise would be unable to kill.
It has no direct effect on phagocytosis. -

The effective concentration of sulfanilamide would appear to be about
1:100,000 or only one-tenth of that now ordinarily maintained in the blood
stream, but this experimentsl observation requires confirmation by c¢arefully
controlled experiments on large numbers of human infections before it is jus-
tifiable to employ smeller dosages in dangerously ill patients. Sulfanilamide



in concentrations even greater than those generally employed clinically does
not appear to have direct toxic action on the nucleated cells of the majority
of blcoods or marrows, This does not exclude the occurrence of an cccasionsal
idiosyncrasy in the reactions of these cells such as is known to occur for
other benzens ring drugs.

The possible effectiveness of and the meode of action of sulfenilamide on
all other organisms known to produce human disease should be determined by the
methods here described as soon &s possible. Cultures of human marrow should
aid materiglly in the study of the mode of action of both noxious and thera-
peutic egents,"

Dr. Osgocd's article is discussed editorislly on pages 372-373 of the same
issue. ' This Journal is never at & loss for articles submitied for publication
and space is at a premium, The quality of Dr. Osgood's work is attested by
this allotment of space.

Cn page 392 of the same Journal,‘Dr. 0Osgood's new book, "Atlas of Hematol- .
ogy", is reviewed, and we quote from portions of the review:

"Atlas of Hematiology. By Edwin E, Osgood, M.A., M.D., Assistant Professor of
Medicine and Head of Experimental Medicine, University of Oregon, Mediecal
School, Portland, and Clarice M. Ashworth, Medical Illustrator, University
of Qregon Medical School, Portland. Cloth. Price $10. pp 225, with 325
1llustrations. San Francisco: J. W, Stacey, Inc. 1937,." -

"The book represents a great deal of painstaking effort both by the Jjunior -
author, who is responsible for the colored plates, and by the senior author,
who suppliesd the text material and did the editing. The colored plates are ¢
well done, and, while they lack the' skill of color photo-engraving of well
known European atlases, they will serve most efficiently the purpose for which
they were intended. Not many atlases of hematology contain so many colored
plates showing the variety of cells of the various series. This book should
serve the physician, medical student and technician well in their venture in-
to the field of hematology, although few hematologists or those who have had
experience with hematologic work will share the senior author's rather optim-
istic view that this book, a microscope and a patient will solve a large part
of the vicissitudes of hematology. ' It will, however, provide a great deal of
highly desirable information which most students and physicians will enthus- .
iastically welcome. %trdeserves a place in every library."

Qur congratulations to Dr. Osgood on the results of a fine piece of re-
search work which will be a distinct benefit to the suffering public, and
also congratulations again on the fine notices and reviews on his book.



GEOLOGICAL SOCIETY OF THE OREGON COUNTRY

Annual Meeting and Banquet.

Friday - February 25, 1938 - '~ 7:00 P.M. . . .° REED COLLEGE COMMONS

— -— —-— [ - - - - - - - - - - --— - - - - -— - - - - - - - - - - - - - —-— - - - -

An éxcellent banquet is being prepared for this event. Many of the
places have been taken, but there are still places available. On the plat
of the room showing the tables, those places that are already taken are
marked with an "x%, The room, however, has good acousties, and there are
no posis, and every seat in the room will afford an opportunity to see and
hear all. The stunts and musical numbers will be at different places in the
room from the speaker's teble as 1ndicat§d on the plat.

Among the stunts of the evening will be many whichmanifest the origin-
ality which has always characterized the members of this Society in past
events of this kind. You will ‘hear Dr. Osgood give some of the tall tales
of which only he is capable. Mr. Bruce Schminky will show scie of his finest
natural color motion piectures of some of the activities of the Soeiety dur- |
ing the past year. Drs, Adams and Abbott will display some of their origin-
ality. Mr. Homer Siegfried will entertain ug with tenor solos. . You will
see and hear weird displays of mesmeric neclithic manifestations.

Those who are interested may bring geological specimens and "swap" them,
"sight unseen", for others. If you bring a specimen you are requested to .
wrap it. When you deliver it to the ushers you will get a number in return -
for it. - During the course of the evening, you will be given an opportunity
to receive your exchange specimen. Numbers will be given only to those who
GESIre to partlcipate in this by bringing a specimen.

The high spot of the program will be the address by Phll Brogan, of the
Editorial Department of the Bend Bulletin. He is not only a distinguished
newswriter and an excellent speaker, but is a geologist of some reputation.
He has written many articles upon the geology of Oregon, particularly of the
Eastern Oregon Country in whieh he resides. Many of his articles have been
published in nationally known scientific magazines. | He has gathered much -y
of his geological knowledge by exploration and scientific research in the )
regions of Oregon of which he will speak. He has collected fossils for many
institutions, and travelled and worked with many distinguished scientists..He
will assume the part of a news reporter actually working in by-gone ages,
vividly protraying the great events before the dawn of written history, in a
kaleidescopic manner which will live in the memory. Try to imagine the news-
paper headlines which could be written of such an event as the eruption (or
collapse) of majestic Mt, Mazama, or reports fram the back country that hund-
reds of volcanoes were changing the landscape with hot flowing lava. This
meeting promises to be another delightful oceasion.



Seeking the greatest ease and comfort for all, dress will be informal.
Feeling that some may have special tastes or inclinations, it has been ar-
ranged that those who prefer fish instead of meat course, may do so. How-
ever, it will be necessary to meke your preference for fish known to one of
the ticket sellers before February 18, 1938, in order that proper provision
may be made. We would also like to know the number to be present by that
date, so rleasemsake your reservations as soon as possible.

The entrance to the campus is on East Woodstock Avenue at Reed College
Place. The road on the campus leads directly to the Commons. Eastmore-
land Trolley Coach stops at the entrance to the campus for those who use the
public transportation system.

Tickets may be purchased from Lec Simon, 531 S.W.Washingion Street, at
any time.

Mail orders for tickets should be sent to Carl Richards, 1431 S.W.Park
Avenue, Portland, Qragon. : ’ ’

Refer to the plat for purchase of tickets.
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NEW WRINKLES FOR GEOLOGISTS.
[ -

Ward's Mineral Bulletin, January, 1938, contains a short article on &
method of trimming and preserving fragile crystals, Brilefly, the method is
to pour in and around the crystals, melted paraffin which acts as a cushion,
The specimen can then be safely trimmed. This method is also excellent in
preparing fragile ecrystals for shipment. The paraffin is removed by placing
the specimen in cold water, brlnglng the water to boiling., . The paraffin will
melt, rise to the surface and can be removed and saved.

Specimens of Jurassic Plants from Oregon are advertised, They are in the’
form of slabs each of which usually contains more than one specimen.

This same Bulletin also announces a 60-page Merit Badge pamphlet entitl-
ed "Rocks and Minerals" by Dr. Daniel T. 0'Connell, Assist.Prof.Geocl., College
of City of New York. This pamphlet is issued by the Boy Scouts of America,

2 Park Ave., New York, or from local Boy Scout suppliers especially for the
new Merit Badge series of the Boy Scouts. :

! NENS-LETTER GETS NATIONAL PUBLICITY.

The Geological Society of the Oregon Country has received national recog-
nition of its Geological News Letter by way of U. S. Geological Survey Bulle-
tin 892 entitled "Bibliography of North American Geology 1935-36". Similar
publications are released every two years and contain bibliographic referenc-
es to all published articles pertaining to geology. ’

|

Copies of our Geologlcal News Letter are filed w1th tha U S. Geologic
Survey and these have_been considered by the Survey bibliographers. Many of
the articles appearing in the News Letter are listed in the Bibliography.
Thus we can fee)l that our Socilety is contributing to scientific literature,
and also that the authors of artiecles in the News Letter have an incentive
to make their articles wnrth while. E . ' .



NORTHERN CLARK COUNTY - FARGHAR LAXE -~ TUM TUM MOUNTAIN,
Leader: Claire P. iloldredge.

The caravan left Portland 8.30 on Qc¢t.23, 1937, and made the first stop
at Salmon Creek, 6 miles north of Vancouver, to pick up the leader. Contin-
uad on up the highway about ons mile and turned east, crossing a low north
and south ridge. A short stop was made just over the summit of this ridge
to point out various things of interest and to discuss certain features of ihe
topography. The hill is said by well drillers to be underlain by cemented
gravels which we interpreted to belong to the Troutdale Formation. To the
east of the ridge we saw a wide flat valley from east to west cutting ihrough
the ridge upon which we were standing about a mile to the south of us. Streams
also run north from this valley into the East Fork of Lewis River, Well drill-
ers say that in places the valley is underlain by lava helow a thin covering
of sand and gravel. The lava is less then 100 feet thick and is underlain by

‘cemented gravels presumably of the Troutdale Formation. It must have come from
Battle Ground Lake which is apparently a2 crater and the hill upon which we
stood must have been in existence at that time, To the north of us the ridge

slcped graduslly down to the level of the plain and a series of swales cut a-
cross to the northwest from the valley to the east of us. Litile or no water
runs in these swales at present. It is probable that the valley to ths east

is floored with sediments left there by the so-called Spokans Flood and that the
swales are erosional features left by the same agent. Well drillers say that

to the norih and west of the north end of this hill, as far as the East Fork of
Lewis River, in the one case and the Columbia River in the other, the cemented
gravels of the Troutdale Formation (?) are not present at depths of over 500 feet.

From this point we proceeded north and east across the plain to the East
Fork of Lewis River at Daybreak. En route we crossed several of the afore-
mentioned swales. As we descended into the valley of the Zast Fork, which at
this point is wide, flat-bottomed and steepsided, we stopped to observe a deposit
of' gravels which forms the south wall of the valley and which is exposed in the
road ecut. These grevels contain a liberal sprinkling of quartzites many of which
are faceted. They slsc contain pebbles of basalt and andesites as well as other
pebbles derived from locel and foreign rocks. The matrix 1s largely micaceous
send. The questlon arose as to the age and the presence of decayed lava pebbles,
the degree of compaction and the general charzcter of the deposit led to the eon-
clusion by most of the purty that it is probably Troutdsle in place rather than
later deposits comparable to the Portland Delta. We were able to note faceted
pebbles in place end the f'acets were not confined to the upper side of the pebbles
in place. This indicated that the pebbles were probably faceted before heing
deposited at this point.

We descended into the valley and crossed to the bridge over the East Fork
which runs on the nortl.side of' the valley at this point., Under the north end of
the bridge we examined &8 deposit of poorly consolidated, massive bedded, flat-
lying, micaceous sandstone. We then crossed the river to the south side and as-
sembled on the gravel bar for a discussion. From this point we could see a fine
section of this sandstone exposed on the north side of the river. On top of it
were two gravel terraces. In the discussion many different opinions were express-
ed. Some thought that these sands were comparable to the deposits of the Portland
Delta or later; others compared them in age with the Rhododendron Formation; but
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Treasher (who had brought no lunch in spite of the faet that Mrs. Treasher had
gotten up from a warm bed to prepare one for him) thought these sands might be

of Eocene age and compared them with similarly loosely consolidated sands of that
age found in the viecinity of Kelso. Further argument peinting to this asge was
cited as the occurrence of leaf beds of probable Eocene age at Heisson only a few
miles east of this point., The question was left unanswered but Treasher (in
spite of worrying about his lunch, to say nothing of what he would say to Mrs,
Treasher when he got home) definitely had the best of the argument.

We returned to the south side of the valley and climbed out of another road
B little farther east noting more gravels, We continued eastward a few miles and
then turned north towards the Bast Fork again. As we neared the valley we stopped
at an outcrop of lava along the road. This lava proved to be basaltic and com~
parable to that found at Battle Ground Lake, Fishers Quarry and Kelley's Butte.
As we descended into the valley of the East Fork at this point (Lewisville) we saw
gravels comparahble to those that we had examined at the point where we descended
into the valley at Daybreak. They are overlain by younger terrace gravels and a
few blocks of the lava falling down over them indicate that the lava is a flow
overlying the gravels,

Wea turned around at Lewisville and climbed back up the south side of the
valley and continued eastward over a ridge, whicech is a continuation (to the
north}) of the ridge upon which Battle Ground Lake is located, and whieh is pro-
bably ovunderlain everywhere by lavas like those we saw &t Lewisville, East of
this ridge we descended into a broad valley to Heisson. Here we parked our cars
and taking our lunches went down to the fossil beds by the river. Treasher got
a snack at the store and picked up a few tidbits from various members. The fos-
8ils are found in a bed of indurated tuff overlying a boulder agglomerate and over-
lain by . basaltic lava flow. Some sscondary mineralization was noted in the tuffs
end the agglomerate and the jeinting was almost vertically spaced. The joints were
noted to have some effect upon ercsion forms and to be the starting place in many
cases of potholes of which there were meny at this point. A method of faceting
of boulders was noted hers. Where potholes were eroded into the boulder agglom-
crate the pebbles and boulders in the sides of the potholes were often faceted,
Some of the pebbles, however, were much harder than the matrix and were not erod-
ed so rapidly. ~ In this case they protruded into the pothole. All facets formed
in this manner showed concave faces, Pebbles and boulders faceted in this manner,
it was observed, would have only one face except in rare instances where adjacent
potholes approached one another when & pebble might have two faces, It was not
congidered likely that many of the faceted quartzite pebbles of the Troutdale and
other formations noted by the members of the group in this region could have been
faceted in this manner, The dip of the beds at Heisson is very flat but they
probable slope slightly to the southeast as do the beds in most of the other out-
¢rops an this region. If this dip continues westward t¢ Daybreak and the sand-
stones observed there are a part of the same series then they lie some distance
below the tuffs and agglomeratess st Heisson.

As wa returned to the cars we stopped to note the exposures of columnar bas-
alt in the road cut. These are the lavas that overlie the fossil beds., Uncom-
formably on these lavas are some gravels that show considerable weathering and
which may be glacial outwash.
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We proceeded northward over a country of low hills and gentle slopes.
Outcrops in the road cuts showed lavas and gravels. At a distance of about
4 miles we came to Fargher lake. The lake which once existed there has been
drained artificially aspd the old lake bed of extremely fertile soil is now used
for growing bulbs and other e¢rops of similar nature, The leke has been drained
by a diteh not over 10 fect deep near the southwest corner through which the wat-
er drains into Roek Creek and thence into the East Fork below Heisson. The lake
is irregular in shape and about as broad as 1t is long. The question of its
origin was discussed. It has not the proper shape for a glacial lake; thers
arg no recent lavas adjacent to it as far as could be determined and it is pro-
bably not formed by a lava dam; the topography is too subdued and does not sug-
gost & landslide dam; in fact the lake appears to be closed in by early Tertiary
lavas and interbedded sediments. It was explained {0 the group that to the north-
east, in the direction of Amboy and Chelatchie Valley, other smaller depressions '
exist that have been drained naturally. Thege depressions lie in an almost straight
line and are strongly suggesitive of faulting. The feult, in order to produce
these features, would be of the normal type with the north side dropped down.

Leaving Farghar Lake we followed along this line of depressions to Amboy,
stopping en route to get a view of Tum Tum Mountain in the distance. At this
stop it was noted that many steep north slopes were in evidence while practi-~
cally all south slopes were gentle. The stop was made practically on the di=-
vide between the East Forl: and the North Fork of the Lewis River. We then
descended to Amboy where we crossed Cedar Creek and Cheletchie Creek and pro-
ceeded up Chelatchie Valley to Tum Tum Mountain at its head .

Chelatchie Valley is broad and flat and is drained by a small stream which
does considerable meandering about the floor of the valley. 1t is bounded on
the north by rather gentle slopes but on the south it is bounded by a long,
straight, steep escarpment-like slope which is thought to be a fault scarp. This
scarp lines up in a general way with Farghar Lake and the intervening depres-
gions already mentioned, To the northeast beyond Tum Tum Mountain Canyon Creek
follows a coursse in line with this scarp for a distance of about 2 miles as does
one branch of Siouxon Creek still farther to the northeast. In Chelatchie Val-
ley thers are several step-toe bhuttes protruding from the valley fill. Along
the escarpment there are numerous hanging valleys. FPractically all the topograph-
ic features nre strongly suggestive of faulting of the same type as that conject-
ured for the origin of Farghar Lake. .

The party continued on to Tum Tum Mountain. A small part of the group

climbed purt way up the north side of the mountain with the idea of determining
the nature of this conical topographic feature that is so prominent. From a
distance it' has every appearance of being a cinder cone bui we were able to find
no cinders upon or mround it. “The only rocks seen were all an indurated light
eolored tuff and the assubption is that the upper mountain is made up entirely
of this type ofmaterial. Therefore the mountaln is not of wvolcanic origin but
is either an srosion remnant or was formed in some manner during the fauwlting
that produced Chelatchie valley and was later modified by erosion. As we skirt-
ed the north side of Tum Tum Mountain on the way to the parking place and again
a8 we started the ascent we noted hummocky topography at the foot of the moun-
tain. This topography is characteristie of landsliding and as seen from above
looks still more like landsliding. Also from above we could lock down the



canyon of Canycn Creek where it turns north at the foot of Tum Tum to flow into
the North Fork of Lewis River. . We decided that this stream had originelly '
flawed down Chelatchie Valley but had been eaptured by a smaller stream working
headward from the North Fork and perhaps aided by the landslides from Tum Tum.

Descending from the mountein we collected the rest of the party and re-
turned down through Chelaichie Valley to Amboy where we turned to the right and
followed down the wvalley of Cedar Creek for about 4 miles to a point whers the

road turns northward io c¢limb up a side valley and thus out of the main valley.
We noted that this valley was comparatively wide and the slopes gentle bui as
we followed down it the valley narrowed gradually and at the point where we left
it the valley bottom was little more than wide encugh to sccommodate the stream.
The exposurés along the sides of the valley were a8ll of basic lavas similar to
those we had seen overlying the leaf beds at Heisson, Thess lavas all appear-
ed to dip southerly or southeasterly. But a3 we ascended the side valley a deep
road cut sxposed for us a deposit of gravels quite different from anything that
we had seen that day. These gravels, where we were able to uncover a fresh
exposure, were light gray in color and were deeply weathered. The sizes ranged
from sand to large boulders and some of the pebbles and boulders showed little
rounding. These deposits were compared to those which were seen by the members
of the society who visited Christmas Canyon two years ago. Many of the psbbles
were of the felsitic rocks commonly found on the slopes of Mt.St.Helens and oe-
eurring abundantly in the terrace deposits along the North Fork of the Lewis
River. . : )

From this point we ascended the road to the top of the ridge and across it
to the edge of the North Fork valley. As we turned west we passed close to
Ariel Dam end could see the top through the trees. Then turning abruptly back
to the east the road descended into the valley of Cedar Creek again which at this
point is a narrow and deep canyon. On the rldge beiween Cedar Creek and the
North Fork we observed terracee at three different elevations and wondered if
they could be correlated with those which were seen by the Society on the trip
up the East Fork last year. Where we recrossed Cedar Creek the stream is flow-
ing over lava bedrock in a deep and narrow gorge in striking contrast to the
wide valley which the strsam cccupies where we followed it down from the vicinity
of Amboy. . Alsc the gradient in the lower part of the stream is much steeper
than in the upper part. The narrowing of the canyon and the inerease in the
gradient are beth indiecations of a rejuvenaticn of this siream ai a comparatively
recent date. Whether this is due to tilting accompanying the feuliing which
formed Chelatchie Valley and Farghar Leke or to some other cause was not decided.

We then continued down the North Fork about three miles and turned south-
wost toward La Center. On the way one stop was made at a prominent outcrop of
lava beside the road. The leader admitted that he made this stop just to see
this outcrop for he hadn't the time to stop there on the scouting trip. The
lave was of a platy type and showed a steep dip to the southesast and some indi-
cations of mipor faulting but the hour was late and the light was too poor to
5ese any more. As we were reoturning to the cars Mrs., MacKenzis recelved a rath-
er severe fall. When we were all comfortably stowed in the cers again the par-
ty proceeded southwest to the Pacifice Highway about a mile north of La Center and
from there found thelr separate ways homeward.
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. THE GEOLOGY OF PART OF THE WALLOWA MOUNTAINS .

. by Clyde P. Ross .
. Oregon State Department of Geolcgy .
R and Mineral Industries .
. In cooperation with the U.S.Ceclogic Survey .
. Bulletin 3, pp.74, pls.6 incl. .
. geologie map in pocket. figs.2 .
. 1938 .

.- AUTHOR'S ABSTRACT.

Stratigraphy: The Tocks range in age from Paleozoic (Carboniferous or possibly
older) to Recent. The Pgleozoie rocks in the high mountains consist of a great
geries of lava flows and pyroclastics with sedimentary beds of probable shallow
water origin overlying them. East of the high mountains is a large area of sed-
imentary rocks which may be in part older than the volecanies, Upper Triassic
limestones with some shale and minor amounts of asscciated voleanic rocks rest
unconformably on the Paleozoic strata, Above these are younger Mesozoilce sedi-
mentary rocks. These rocks, especially the older ones, are metamorphosed in
varying degrees. They have been intruded by quartz diorite and granocdiorite,
albite granite, and by a dicrite-gabbro complex. These different rocks, all

of which may be related to each other, are clearly of Mesozoic age and probab-

ly mainly intruded during or just before the Cretaceous period. There is also

an intrusion of some caleic rock now altered to amphibolite, which may be older.
The Columbia River basalt overlies the Mesozoic and Paleozole rocks and covers

a large part of the region outside of the mountains proper. West of Sparsd
tuff, and in Eagle Valley beds of sand, gravel, and diatomaceous earih are inter-
calated in the lava. The alluvial filling of Pine and Eagle Valleys and the
stream and glaclal deposits are of even later date, .

Structure: The dominant structural feature of the pre-Tertiary rocks is fold-
ing, which in the mountains has been so intense as to result in overturning.

The average strike of the folds is about N. 26% E. in the mountains, swinging
more %o the east farther south, The strike of the larger faulis is about N.30°
W. The Tertiery rocks have been warped, but Tew definite folds have been pro-~
duced. Faults in the Tertiary rocks almost surround Pine Valley, and small
ones were noted in various other places.

Geologic History: None of the exposed rocks are known to be older than Carbon-
iferous. During much of the Paleczoic era the region was probably part of a
land mass. In the Carboniferous period it was submerged, but there were oscil-
lations, some of which may have brought it temporarily above the sea. At this
time there was a periocd of great volcanie activity. The Carboniferous ended
with an epoch of strong folding. After an erosion interval marine Mesozoic de-
posits accompanied in places by lava and tuff were formed. This was followed
near the end of the Mesozoic by folding, batholithic intrusion and uplift. The
Wallowa Mountains and other present day ranges were born at this time. ILater,
after a sequence of erosional svents not here discussed, successive flows of ba-
saltic lava overlapped the flanks of the mountains and partially buried them.
Some of these flows were erupted through @rssures within the mountains, now occu-
pled by dikes. The subsequent history has been one of erosion and glacistion,
with comparatively minor earth movements.

-11-
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LECTURES
Friday, March 1llth: Mr. Arthur M. Swartley, Consulting Mining Engineer,

State Department of Geology and Mineral Industries;
"A Mining Engineer Looks at Geology".

ANNUAL BANQUET

Friday, February 25th: Annual Banguet and Business Meeting, Resd College
Commons, 7:00 P.M. (Discussion of the program
follows in another section of the News-Letter.)

DUES ! DUBS ! DUES !

DUE3 are now Payablet!!! Our fiscal year begins March 1lst. Mske checks
payable to The Geoclogical Society of the Oregon Country, and mail them
to the Seerstary, or give them $to Leo Simon.

In planning our budget for the coming year, it is of course necessary to
know what monies will be available and this can be done if the money is
in the treasury. You intend to renew your dues any way, - why not do

it right now so that the new officers will have a favorable situation un-
der which to start business?

DG IT Now It

NE#S ABOUT QUR MEMBERS

J. C. Stevens, Director of the Geologiecal Society, has been awarded
national recognition in the form of the Norman gold medal, annusl award
of the American Soclety of Civil Zngineers, His paper, "The Silt Prob-
lem", is discussed by Pacific Builder and Engineer, Feb., 5, 1938, in part
as follows: "Written in 1934, the paper 1ls a statistical study of all
ma jor reservoir dams in the world. Stressing the rapid rate at which
reservoirs tend to £i11 with silt, the paper points out that silt has
caused several reservolr dams in the 01d World to become utterly useless.

Mr. Stevens also had a picture in the Oregon Journal, Saturday, Feb.
12th, 1938, showing him in Iamilton, Bermuda. The magazine SCIENCE for
February 11, 1938, carries an announcement of the award and states, "ad-
judged the outstanding contribution of the year to engineering science”.

Director Earl K. Nixon, of the State Department of Geology and Min-
eral Industries, addressed the Oregon Agate and Mineral Soclety on Feb-
ruary 18th, about activities of the State Department.
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ANNOUNCEMENT

ANNUAL MEETING AND BANQUET

Promptly at 7:00 PM. on the evening of Friday, February 25th, 1938,
we will meet at Reed College Commons for our annual meeting and banquet.
It promises to be another memorable occasion, You who remember the at-
tendance last year know that we had a "full house". The room at the Com-
mons of Reed College is larger than the room we had last year, and it
looka like it will be filled. There are a few places left, but we can
sell no tickets after Tuesday, February 22, 1938. Ir you do not yet have
your reservations get in touch with Leo Simon, 531 S5.W.Washington Street,
inmediately.

Dress will be informal. Mr. Arthur M. Piper, of the Unitsd States
Geologleal Survey, Groundwater Division, will be the toastmaster, and is
busy getting his "wise cracks" ready. The toastmaster will use as a gavel
the geological pick of Dr. Condon, which is Tfurnished for this occasion by
Mr. Crmond S, Bean, City Commissioner of Portland, and a member of this
Soclety. ’

The Committee promises a few laughs with its program of =stunts and mu-
sie, and a full round of entertainment. If members desire to do so, they
may bring geological specimens and "swap" them "sight unseen" for others.

If you bring a specimen you are requested to wrap it. When you deliver it
to the ushers you will get a number in return for it. During the course of
the evening, you will be given an opportunity to receive your exchange spec-
imen. Numbers will be given only to those who desire to participate in this
by bringing a spscimen.

Mr. Phil F. Brogan of Bend, Oregon, will deliver one of the most unus-
ual addresses you have ever heard on the "Great News Stories of Anclent Ore-
gon”, Only a newspaper man would be able to do this, and his background
of the scientific knowledge of geology indicates that we will hear Something
new from the standpoint of geology, a modern interpretation of the by-gone
ages, He has lived many years in the region of which he will talk, and Cent-
ral Oregon has always been a field of glamour for the geologist, whether he
be an smateur or a professional.

To get to Reed College Commons, go to the sntrance of the Reed College
campus on East Woodstock Avenue at Reed College Pluce. The road on the came
pus leads directly to the Commons, TEastmoreland Trolley Coach stops at the
entrance to the campus, for those who use the pubtlic transportation system.

Vol. 4, no. 4 i 3



ORIGIN OF THE WASHINGTON SCABLANDS.

by Edwin T. Hodge
Oregon State College,

Introduction: ;

In the northwestern part of the United States 1s a strange and unusual
topography that is unduplicated in any other known part of the world.
(Fig.1l). It is characterized by great waterless canyons, waterfalls, and
pot holes, These are associated with widespread perched erratics, thick
gravel plains, upstream dipping torrential gravel heds and peculiar gravel
terraces and bars, The above occur on a fantastically eroded basalt surface
known as the Scablands, Lying on or between the Scablands are great deposits
of loess-like soil. ‘

All of the above occurs on so grand a scale that individual featurss are
comparable in size to those described in any part of the world. The main area
of Scabland alone occupies one-fourth of the State of Washington.

Many theories have been offered to explain this remarkable region, but of
these only that of Bretz ;/'has teen stated fully in many papers and therefore
widely accepted. Bretz would explain all of these features of the Scablands by
one all inelusive event: s single great flood or a series of great floods occurr-
ing within & short period of time and to which he has given the name Spokane Flood.
His theory implles thut the Scablands are the result of a single brief episode
of the Pleistocene. In contrest with Bretz® theory I offer as an alternative
hypothesis a theory wherein the history of the Scablands is considered san inte-
gral part of the late Tertimry history of British Columbia, Idaho, Washington,
Oregon, and Nevada. The genesis of the Scablands is related to the origin and
integration of the Columbla River. As sueh their true sxplanation is of funda-
mental importance in all problems related to the Amserican Northwest from the
Miocene to the prssent.

History of the Study:

The author becams interested in this study in 1916 in British Columbia
where the amazing interrelationships of the Frazer and Columbia rivers and their
complex history were first manifested. Continuous investigation since then in
the Amerjcan Nortlwest shows the profound Pleistocene modifications of their
drainege systems. In 1931 the American Association for the Advaencement of
Sclence provided the author with funds for the purpose of making a speciml
investigation of the Scablands. As a result, the hypothesis below was form-
ulated. The story was tested against additlonal evidence in 193%2.

Suggested Zxplanation:

The cutline of the story given below may be considered the first formsl
report of the investlgation supported by the American Association for the Ad-
vancenment of Science.

1/ Bretz, J.Harlan. The Grand Coulee; Amer.Geog.Soc.,Special Publication
no. 15, 1932, chapter 4, pp. 39-83.
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Figure 1. Location of Scablands and contiguous features.
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The explanation offered considers the Scablands and related features to
be the result of a long and complex series of events. The successive events
woere so0 numerous, and a compleie description of each would demand so much
space, that it 1ls considered mdvisable at this time to give only an outline
of their history. .

Preliminary Stags:

1. The Columbia River basalt formation (Coriba) was laid down, folded and
eroded genserally to a stage of youth, but in places to that of maturity.

(Fig.2). This surface (Coriba surface) was complicated by the issuance of
" the Spokane olivine basalts and still later by intracanyon lavas and by

the deposition of intervening lake beds (Latah?}. The Snake River if it

f2owed over this surface did not cross the Horse Heaven Hills. The Upper
Columbia River, then, found an outlet by way of Okanogan Valley to the Fras-

er River and thence to the Pacific Ocean. The other streams on Coriba sur-
face occupled structural hasins between the Horse Heaven Hills, Saddle Moun-
tain-Washtuena, Waterville-Adrian and the Sanderson-Cheney folds.  Because
Coriba surface extended westward without any important geographic changs and be-
cause the Plincene, Plelstocens and Recent voleanic piles which make up the
Cascade Mountains did not exist, the above streams may have flowed directly

to the west and debouched into the Pacific Ocean. Thess streams all flowed

at a higher level than their present entrenched gradients.
. 1
2. The late Pliocene and early Pleistocene pyroclastics and lava flows erupt-
ed along the course and were the cause of the present Cascade Mountains in
Washington and Oregon. They dammed the wesiward flowing rivers of southeastern
Washington. The torrential beds derived from these wolcanics formed a great
piedmont fan deposit on the east side of the Qascade Mountains (Ellensburg fore
mation). Lake beds (Ringold formation and others) which grade into the upper
torrential beds were formed farther east in the lakes formed by the ponded riv-
ers, . The Upper Columbis River was not dammed.

’

First Ice Advance:s

3. The Okanogan glacier advanced southward down the valley, dammed off the
ancestral Upper Columbla River, which ponded north of ;ha SPanderson-Cheney
divide.

4, The ponded river spilled southward over the Sandersoﬁ-chﬁnex divide _
through the cols that had been cut by its scuth side tributaries. These cols
were cut lower and lower, and valleys were eroded southward to the next, con-
sequent streams flowing westward on Coriba surface. - These valleys later direct-
ed the course of the Ice that later filled them.

5. During thres glaclal epochs glaciers moved towards the Scabland reglon
from the west, north and east, -~

a. The western glaclers, south of Lake Chelan, may not have reached the
present position of Columbia River, or at least had no important part in our
theory.

b. The northern glaciers transgressed the Sanderson-Cheney divide at
four places.

Vol. 4, no. 4 ~5=



¢. The eastern glaclers did not reach the Scablands,

6. The First Ice Advance., or Cheney Ice (Kansas?) had effects as followo:
a. The Okanogan ice lobe enlarged a spillway col and an old tributary
valley (4 above) (Moses Coulee} in Coriba surface. T \ln,ai

b, After the Okanognn ice had advanced up Upper Columbia River to the
upper end of another valley {Grand Coulee), it diverted all Columbia for a
long time through this spillway and cut it deeper than Moses Coulee. The
ice then advanced down this splllway and deepened 1it, k.

e
(b,

Thin wide sheets of ice advanced down Telford and the Cheney pas- '
sagas. Note that Grand Coulee lay between the two sources of ice. .

. d. The Okanogan ice finally became confluent with ice that descended
the other northern valleys, and the Cheney ice may have extended as far south
as Ephrata and Ritzville, - . - A

‘e, The ice eroded chiefiy by plucking on-a basalt surface. The basalt
was broken into brick-bat pleces and fed to the glacier streams which trans--
ported the small pleces easily. S

f. The ice plucked deeply, producing basins which were constantly enlarg-
ing at their upper ends, They were filled by ice beds which, remaining stag-
_ nant after the retreat of the igce lobes, prevented them from being filled by
" glacial debris . . e . . . o . X

i@-

g. The ice moved rapidly without much plucking over smooth inclined sur-

faces. . e - ‘ _ )

v T
7. Within the elosed basin, hereafter called the Scabland Basin, Tormed by
the Cheney Ice front, the mountaing of Idaho, the Horse Heaven Hills and the
Cascade Mountains, the melting and retreating ice formed Luke Lewis. ~ The
lake beds deposited in Lake lewis are found as far east as Fishtrap and as far
north as Orondo and up to an elevation of 2300 feet. K Some lske beds north of
the Sanderscon-Chenesy divide may have been formed at this time. These lake
beds along with those of 2 (above} served later to superpose all streams
across the folds 1 (above).

§. In the meantime in Oregon and to the south of the Horse Heaven Hills
the ancestral constituents of Columbia River also had been dammed by a
pledmont fan (Dalles formation) on the east side of the Cascade Mountains.
Condon Lake was the result and in it were laid down the Shutler beds. 2/-

9. condon Lake and Lake Lewis united, and their water spilled at 1900
feet in elevation over the Ortley divide and a consequent course across
the Cascade Mountains.

~
e

*/ Hodge, E. T. Columbia River Fault: Bull,Geo.Soc.Amer,, Vol. 42
- NO. l, ppo 189 1931‘
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10. This produced the present superposed discharge way of Columbia River which
as 1t entrenched its course, drained Condon Lake. Lake Lewis held behind the
Horse Heaven Hills at a still higher elevation spilled over the Wallula col

and cut Wallula Gateway into the Lower Columbia River which, with the added
supply of water has continued 1ts entrenchment since that time.

11. As lake Lewis shrank in size the Snake River extended its course and even-
tually was led into the Columbia River. In like manner all other rivers of
the Scabland Basin, having but one outlet were integrated and Columbia River
came Into existence.

12, Icebergs, calved from the Cheney Ice lobes in northern Washington, float-
ed over the slowly lowering surfaces of Lake Lewis and Condon Lake and strand-
.ed and melted. Thus were dispersed the highest erratics. The Cheney Ice
eroded vigorously only in northern Washington, British Columbia, and Idaho,
hence the erratics that are "foreign" material. The srratics were carried dovm
Columbia River into Oregon. The easily fractured basalt did not form erratics
but was carried as stream gravels.

13. The lake beds of Lake Lewils were deposited with no determined untonformity
on the older lake beds. Together the lake beds buried Coriba surface and
cbliterated all traces of the older drainage pattern. These beds lay below
the original spillway of Lake Lewis and within the Scabland Basin, hence they
were only subjected to erosion after Lake lewls had besn drained. ~Consequently
the drainage from the stagnant Cheney Ice flowed over a large bed surface in
courses quite independent of the structure of the pre-lske bed formetion. The
courses of the new stream were determined (x) by the sources of water, (y) by
the Wallula Gateway and (z)} by the steptoes of Pre-Cambrian, Jurassic and Cor-
iba rocks. The result was (a) Snake River followad the north side of the
Horse Heaven Hills to Walluls Gateway, (b) the streams flowing down the east
side of the Cascade Mountalns eventually followad the shortest course southward
along the east side of the piedmont fan to Wallula Gateway, (¢} upper Golumbia
Rliver, blocked by the Okanogan glacler followsd Cheney, Telford, Grand Coules,
and Moses Coulee outlets in southwestern courses over the luke beds to the
united river of (b} above.

14. These streams entrenched into the lake beds, piledmont fan depositis and
younger lavas and finally were supsrimposed upon the geometric and structural
elevations of the original Coriba surfacse.

15. The lake beds were eroded dendrically. That is, the thin headward or north-
eastern areas of lake beds were easily stripped away from the outer or upper
portion of the Scabland ares and only small remnants were left, but in the

lovwer western and southern area large flat patches of lake bed in the interstream
areas were preserved.

16, The Cheney Ice became stagnant and in melting produced correlative effects
as follows: )

a. The melting water carried icebergs snd dispersed erraties.

b. Stagnant ice filled deep holes and kept them from being filled by

Vol. 4, no, 4 -



cutwash dedbris.

c. Where the lake beds were thin and lying above buried ridges in the
Coriba surface the streams were superposed, cut narrow and produced the Ar-
lington type of channel. ) |

d. The gravel formed chiefly from brick-bat basalt was spread by the
discharge streams over the western and southern portiona of the ares, and
filled the Quincy and Umatilla Basins

8, The characteristic braided streams of melting glaciers flowed south-
wastward (sge 13¢c above)} cver the lake beds. Ice opccurred in the constricted
channels cut in the lake beds or in the denuded basalt surface.” These jams
caused ths channels to anastomose, , The differential erosion in the anastomos-
ing channels pilus the plucking by stranded icebergs and by frizzle ice, produced
the most characteristic feature of the Scablands previously described as mo-
raine-like derosits near Arlington. 3/

f. The glacial streams were diverted by the ice. jum dams and cut new chan-
nels which in some cases were cut deeper than the demmed channel and formed a
permanent diversion and an abandoned psrched channel The reverss also took
place. ’

g. Water falling over ice jums prdduced great pot holes and/or falls.

h.” Dammedvch;nneis became flooded énd in some places epilled over up-
stream divides and produced in their omm tributaries up~Valley dipping fore-
set beds and other types of perched deposits.

1. Ice jams produced moraine-like deposits from thexgravels by crowding
icebergs. ) :

17. The stagnant Cheney Ice and its gldeial water produced komes, eskers
pot holes, falls and perched gravel deposits.

18. The retreat of the Cheney Ice was complete in theLCheney and Telford pas-
sages, stagnant in Grand Coulee, and incomplete in Moses Coulee.

Second Ice Advance:

19, The ice retreated from upper Columbia Valley but remained in the Okanogan
Valley. Hence the water spilled westward into ancestral Chelan-middle Columbia
Valley {see 13b above) and continued to flow in this course until a canyon was
cut below the level of the outlets through Sanderson-Cheney divide. This union
of the Upper Columbia River, and thoss ancestral rivers prasviously joined,
completed the integration of Columbis River. The deeper canyon cut by the well
fed Columbia on the east side of the Cascade Mountains (see 13b above) gave an *
advantage to this spillway as compared to the choked, divided and slightly

1 * - P

3/. Hbdge, E.T. Exceptional Morainlike Deposits in Orezon. Bull, of
i the Geol.Soc.of Amer., Vol. 42, pp. $85-1010, 1931,
In this pepsr the wrlter first announced his theory thut the
Scabland featurss were prineipally caused by iceberg jams.



entrenched spillways of 13c above. Hence it cut down so deep that the latier
lost all of the water and became for the first, but not the last time, the dry
water and glacial courses as we find them today.

20, The concentration of the glaclal waters of nmorthern Idaho, British Columbia
and the eastern Cascade Mountaln slopes, added to the combined waters of the
Snake, Umatilla, John Day and Deschutes Rivers, caused the integrated Columbia
Canyon to be rapidly entrenched below the level of the leke beds and into Coriba
surface._‘ In many Places the river was superposed into large folds. The Pasco
Basin was eroded ’

21, The Second Ice, or Spokane Ice, advanced and again 1llke the Cheney Ice
formed m lobular front producing the following effsects:

-a.‘ Okanogan loba transgressed Columbla River, dammed it and diverted
water through Mosas and Grand Coulee. ‘

b The Spokane lobe revived the Telford and Cheney northeast-southwest
channels (see 13¢ above}.

¢. Ice 'Jams in the Moses Coulee, Grand Coulee, Telford and Cheney chan-
nels and in thelr dependent channels reproduced and enhanced the effects of
the Cheney Ice advance, We do not know whether the firast or the second glaciaml
advance produced the greatest amount of Scabland, but we are of the opinion
that the second advance of ice was the most effective.

d. Glacial-ﬁluvial debris, at the time of the ice's furthest advance,
filled the depressions south and west of the ice front, Stagnant ice prevent-
od the proximal depressions from being filled with debris upon the lce's retreat.

e, The materia} eroded from lake beds and the fragmental basalt plucked
from bed rock was carried by the swift water into the maln streams. This de-
bris was not, niled up as moraines.

' Columbia Canyon had now been in existence a long time and had, since
its integration "carried most of the water. Hence the revived Scabland chan-
nels had to spill into it. The erosion of the basalt produced great volumes
of pebbles.‘ The gravels were deposifed as deltas at the mouths of tributary
streams. ~ In the lower part of Columbia Canyon the gravels formed a thick flood
plain. This plain was built up by seasonal floods and, since the flood waters
from the Upper Columbila River always were in great excess of the small dis-
charge of the tributaries in its lower course, the gravels were carried up the
tributaries. These gravels therefore show torrentisl upstream bedding. The
gravel flood plein has since been dissected into high terraces. Gravel bars
were formed in the lee of defending rocks and below the end of a rock divide
between two confluent streams.

-

1

g. MNore erratics, were spread but at a lower elevation. These later er-
raties are much younger than those from the Cheney Ice.

22. The melting, stagnant ice yielded loess which was carried by wind and de-
posited upon all interstream arsas. The loess blanketed much of the old sur-
face including the older lpke beds. In many places the loess was laid down
in water and beddsed.

Vol., 4, no. 4. -9~



The Third Ice Advance:

23, The Third Ice advance (Wisconsin?) did not advance as far as ths other two
ice fronts. It produced the following effects:

a. It scoured, scrubbed and cleaned the northern surface. The gravels
s0 produced were cdded tu those referrsd to in 21f ubove

b. The melting peak of the Third Ice oceurred after the gravels of the
above paragraph had been discharged., * This slightly loaded water was augment-
ed by the water freed from ILake Missoula and other lmkes when the ice retreat-
ed far up the northern valleys. All of this water was concentrated in Col-
umbia Canyon and consejuently the gravel flood plain (21r above) was cut in-
to high terraces,

b

e. At a very early stage, when only a narrow channel had been cut in the
gravel flcod plain, icebergs formed in the channel. These and the frozen sur-
face of the river during the winters caused ice-shoving whick pushed the gra-
vels of the flocd plain up into levee-like walls on either side of the stream
and formed fossae adjacent to each rock bound valley wall. Overflos around
the ice filled channel and its gravel dikes, zs well as water from tributary
streams, deepened the fossze. Such lossie cre notable in the lower canyon
within the Scabland basin, , . ed-

d. Icebergs, transported erratics, formed ieceberg jams and further elab-
orated the anastomosing channels and Scabland features,

e. The glacial-{luvial waters flowing through the lMoses Coules, Grand
Couleae, Telford and Cheney outlets, swept the uprer chamnnels clean, neandered
over the gravel plains, and filled flush with the goneral surface the Juiney
and Pasco Basins.

f. The same water cascading into Columbia Canyon ecut waterfalls which,
by reason of the long duration of this final glseio-fluvial stage, were large
and retreated a long wvamy up the bt ributary streams, especlally at Trinidud,
The Pot Holes and Frenchman Springs. Falls and pot holes were ulso formed
where the water cascaded over iceberg dams or stagnant ice in the upper chan-
nels,

g. TFresh erratics were dispersed and dropped at lower levels than those
of the two oldser stages,

h. The glucio-fluvial ﬁaters eroded the sides of the intefstream loess
killa, Some of the loess wus redeposited in some of the abundoned stream cours-
es,

1.’ Great guantities of gravels werd carried westward and deposited in the
Portland alluvial fan and for a time the Portland delta,

24, The ice made its final retreat up the valleys outside of the Scabland

Basin, In its retreat 1Y hes left interesting and wldeszraal effects of stag-
nant ice, glecial damming and stream diversion. -~
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Conclusiqg:

The events [2re listed abovs as twenty-four in number only as a matter
of convenience. = There wera many other important, intervening steps in
this long sequance of syents, - The Scablands were not, according to this
explanstion, produced in a Tew months or yesrs by one or a few catasirophice
floods. They are the reault of a long period of time dating from the Mio-
cene to the Recent. . The agencles wers ice and glacial waters. The method
was not that of glucilal ice and glacio-fluviatile waters as generally de-.
scribed. On the contrary stagnant ice and iceberg Jjams, ussoclated with
water, were the important methods employed.

A basaltic surface in part protected by lake beds provided a speclal
material to ercds, The work was done in a reglicon of hot summers and cold
wintars. The progress of the work was slow and involved many repesated at-
tacks by the various aggencies as the glacial ice advanced and retrsated
three djtfersnt times over hundreds of thousands of years. Taken as a
whole the methods employed were the common and usual metheds that one may
seg at work today or reason to have been at work in many places in past
time. The phenomenal features produced by these normal methods resulted
from an unusual geomorphic and geologic terrane.

.
' 5,
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Cinnabar a ju Sheet mica
(whote -tomaro cackrait) (wafers)

Minor ore deposits in silica gel
(grapefruit - wainut - gelatin salad)

Metamorphoid Archaeopteryx
{veal birds)

Volcanic mud flow  Pebble conglomerate
{mashed potaroes) (whote -kernei corn)
Slabby hematite
(Harvard beers)
Saccharic protoplasm Lapilh
(yetty) (relish)
Qdhte a la obicular en néve
(open-face cherry pie with whipped cream)
Ground water Septarian nodules

{ coffee) (rotts)
INSTRUMENTAL MUSIC
Miss Myrna Higgins Piano
Mr. Eric Cooper Violin
Mr. Myron James Clarinet

Mr. Homer Siegfried Song leader
Mrs Alice Johnson Siegfried Accompamst

PROGRAMME

Brief business meeting
“Mr. Toastmaster”
“Welcome”
Introductions

“Reverberations from John Day country”
Prillips &  Phillips

“Resume” A. D Yance
Response Dr. Arthur C. Jones

“Radioactivity of an amateur geologist”
Dr. Edwin T Osgood

“Visible horizons” Ray C Treasher
“Reminiscences” Bruce Schminky
INTERMISSION

Homer Siegfried
Alice Johnson Stegfried

Arthur M Piper
Or. Edwin T Hodge

Vocal solo
Accompanist

Mesmeric Neolithic conversations
Norton & Pilrdown

“Great news stories of ancient Oregon”
Phil F Brogan

"“Finale Four™ quartet

Phillips -Jones-Weber- Phillips

.Y
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FIELD TRIP3

Sundsy. March 13th:- Oregon City-New Ern- -Beaver Creek-Colton-Estacada-

Sunday, March 27th:

Sunday, April 9th :

Friday, March llth:

Friday. March 25%th:

Fisher's Mill. "A study of the Beaver Creek, Milk
Creek Clear Creek and Abernethy Creek valleys. Leave
6th & Yamhill at 8:00 A.M. Those desiring may join
at the Falls View point at Oregon City. 'The Oregon
City, Boring and Estacada quadrangle maps will cover
the area to be visited.

lesader: H. B. Schminky.

Sandy-Bull Run erea. Troutdale, Boring, Estacads
and Mt., Hood and vicinity quadrangles will cover.
Leader: Mrs, Chester Wheeler.

University of Oregon, Eugens, Ore. Prof.Warren D.
Smith, leader. Tull details later. Registration
will be required for this trip. Register early,
and let us have a big turnout for our first visit
to the Univeraity.

LECTURES |

Mr. Arthur M. Swartley, Consulting Mining Engineer,
State Department of Geology and Minersl Industries,
will be speaker, his subject being "A Mining Engineer
Looks at Geology." . .

Mr. Morris E. Opler, visiting lecturer on Anthropology,
Reed College, will lecture on "Ancient Indian Cultures
of Central America”., Mr. Opler will be remembered for
his very interesting and instructive talk on "Indian
Culture of the Northwest" last fall.

NEW MFMBERS

Mr. and Mrs. Edw. 4. Boyrie,
6326 S.E. Reed College Placc,
Portland, Oregon.

Miss Fmme Nordgren,
531 3.W. Washington St.,
Portlond. Oregon.

Mr. and Mrs. John A. Ross, .

1125 S.W. 12th Avenus,
Portland, Oregon.
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JUNCHEON FLASHES

Luncheon every Thursday noon - Hilaires Basement.

March 3rd, 1938: Did you know that a dinossur had a gizzard? Dr. Dake
brought a jasper gastrolith from the gizzard of a din
osaur . which was found in the oil country of Wyoming.
He told us of dinosaurs.

Baldwin brought an unusual specimen of a fossil crab from
Buxton area. Baldwin found the concretion - Vance ecracked it.

Mr. Earl K, Nixon showed us some electrolytic manganese, pro-
duced by the Bureau of Mines of the United 3tates under a new
process- The samples were sent from San Francisco.

Luncheon Meeting . March 3rd. 1938:
Mr. Davis: "I move that the following resolution be adopted.”
RESOLUTION
"Resolved: that » vote of appreciation be extended

to Mr., A. D, Vance for his administration of the
office of chairmsn of our group for the past year®.

Mr. Kenneth Noah Phillips: "I second the motion®.
Unanimously carried.

. - - - DUES ARE DUE ! .

The fiscal year of our Society begins March 1lst. and dues are now payable.
In order to budget expenditures for the coming year our Executive Board should
know what revenue will be evailable. Will you make a specisl effort to take
care of this as soon as possible; if inconvenient to handle right now advise
the Secretary that you intend to continue your membership and about when the
dues will be paid. The dues are $3.50, paysble to the Geological Society of
the Oregon Country.

ADDRESSES,

Have you been receiving your News Letter? Is your address correci? The
Secretary wishes to revise the membership list and will appreciate corrections
of either namg, address or telsphone number.

The Business Manager cannct assure you receipt of the News Letter unless
your address card is up-to-date. FPlease advise him of any change in asddress,
AT ONCE, when & change is made. The expense of publication is such that we
cannot guarantee to replace numbers missed when sent to an incorrect address.
Mr. Baldwin's address is listed inside the cover.
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GRERTINGS 1
Your new President sends greeting.

I wish to express my appreciation of the expression of your confidence
by election to the high office of President. I shall try to meet the aims
and traditions of cur Scciety and fo carry on the work which has been so ably
directed by Mr. Vance, Mr, Phillips, and Dr. Hodge, their officers, executive
boards, and committees.

There 1s a very gratifying response to all requests made of members to
participate in this year's activities. YOU can help by offsering your services
for work to your liking. :

Here's to us! With your help. this will be a most successful year. Your
officers are already hard at work.

Ray C. Treasher
J. R, Collins
Mrs, Amzs Barr
Mabel Smith

SECRETARY'S ANNUAL REPORT.

At the annual meeting of the Society held in the Reed College Commons on
February 25th, 1938, the reading of the report of the Secretary for the past
yoar was walved with instructions for publication of that report in the Bulle-
tin. In accordance with those instructions, I hereby submit my report., which
I trust meets with your approval.

For the period from March 1. 1937 to February 25, 1938, the Society had
123 members, one being an honorary member, 50 being charter members, 37 renew-
als other than charter members, 31 new members for the full year, and four
short term members. This 1s a decrease of 20 members from the preceding period.

During the past year the Society had 21 mestings, sponsored 16 field trips
of which seven were week-end trips. and published 24 bulletins,

The Executive Board held three meetings.

Six subseriptions to the Bulletin were obtained and one Bulletin éold.

During the past year the Soclety purchased on conditional sales contract
Multigraph Machine for publishing its bulletins. The price was $345, down pay-
ment $69 and the balance to be paid in monthly payments of $23.00 each.

Total receipts for the year. including balance of $226.11 on hand at the
beginning of the fiscal year, were $900.0l and disbursements of $639.54, leav-
ing a balance of $260 .47.

Lillian Neff.
Secretary.
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TREASURER*S REPORT FOR YEAR ENDING FEBRUARY 28, 1938,

Cash op hand March 1, 1937

Receipcs:
Memberships
Subseriptions to Bullstin

Bulletin sold
Credit Miscel Post & Ptg

Stamps Refuzded
Cr.Bulletin (Stencils sold}
From 1937 Banquet Committee
Receipts 1938 Banguet

Total receipts for year

Disbursements:
Initial payment multigraph
Programs 1937 banquet
Stationery, letterheads and envelopes
loral & Acknowledgement account

Brisbtine & Mansfield, treasurer bond
Library, Binding two vol.Bulletin
Miscellaneonus trip expense
Miscel. postage and printing
Bulletin:

Printing

Postage

Stensils

Paper

Reprints , .. .

Addressing & Meiling

Negatives & Drawings

Total Cost Bulletin

1938 Banquet:

Reed College Commons

Expense Guast Speaksr

Musie

Dacorations

Plates & Negativea (program)

Xilham Staty.Co.(paper "

Total
Total Disbursements

$410.00
$12.00

.15 12.15

.10 .10

2.55

14,10

235.00

$69.00

25.00

16.50

16.25

5.00

.70

4.33

11.96
$1.00.50
51.15
29.85
54.40

.50 .

1.00

5,25 )

242,65
212,30
15.00
3.75
10.00
5,50
1,60

248,15

Memberahip Account
Bulletin
Surplus Mar.1,1937

Balance
$kkkdoo Rk
RECAPITULATION.
Equity in multigraph ° $69.00
Library .70
Expense Acet, {items as above) 53.94
Bulletin _ . 240,10
1937 Banquet defieit 10.90
1938 Banquet deficit 13.15
Cash on hand apd in

U.8.National Bank 260.47
$648.26

Page 52 Signed

Mabel L., Smith
Treasurer

$226.11

573.30
$900.01

$410.00
12.15
226,11

$648.26



The third successful year of the Geologilcal Soclety of the Oregon Country
officially closed Friday evening, February 25th, with the annual dinner and
meeting, held at Reed College Commons. Dinner was served shortly after seven
o'clock to nearly two hundred members and friemds. The program following, feat-
ured a talk by the guest speaker, Mr, Phil Brogan, of Bend, introduction of the
inecming president, Ray C. Treasher, skits and songs by members, the appearance
of Norman Norton, ventriloquist, and pietures shown by Bruce Schminky.

¥r. Arthur M. Piper, of the United States Geological Survey, Ground Water
Division was toasimaster.

The songs. interspsrsed among the talks. were led by a quartet consisting
of Clarence Phillips, Kenneth Phillips, Dr. D. E. Weber, and Dr. Arthur Jones,
The song sheet used was originated by members of the Society, the words set to
old familiar tunes. Autbhors of the songs included Mr. and Mrs. Kenneth Phil-
lips, Dr, Arthur Jones, Dr, and Mrs. Weber, Miss Eva Catlin, Mrs, Irene Popple-
ton, and Miss Emma Nordgren. These cleverly written songs referred to activ-
ities of the Society, and might well be preserved by the members for use at in-
formal campfire gathsrings.

The toastmaster, Mr, Piper, first called upon Dr, Bdwin T. Hodge, the "father"
of the Soclety. who responded in part, as follows:

"It gives me great pleasure to welcome you here this evening. I am more
pleased, because, during the last year or twe, I was never guite sure in my own
mind whether I would have the pleasure of gresting you here. The past years of
life for this Society was 1ike the life of an infant. DBecause it was alleged that
I had something to do with its parentage, I thought I had some responsibility. I
callad in sminent doctors. In spite of their disgnosis, the infant child lived
into the gsecond year. It proved, not only that it could live, but that it could
talk, and even walk. Now, here we are, in the third year of the Socisetyt!s life,
and it has reached that point where iif can do some things for itself. For in-
stance, to help dress itself, teke care of itself. So, I am more than delighted,
at this third annual meeting, to see our Society gathered.

"I am very proud of my connection with its origin, because of the quality it
embodies, pecple who are interested in geology. You are interested in geology,
because there is something different about you. You have an interest in the world
you live in., You want to know why things are what they are, and that, of course,
indicates the intelligent side of our character.

"Here we have a Society, one of the few societies in the state of Oregon. that
is founded upon intelligent interest, and that is the reason why I am so proud to
be a part of you. I see an organization that will probably do more for the state
of Oregon than any other organization cen posasibly do, We are an organization that
will find out things that will appeal to the world. We are going to find them out,
and with them will dominate & part of the daily 1lifse,

"So I welcome you here this third time. I welcome you as a matter of deep pride
and satisfection in vwhat you are, and what you are going to be ms the years pass
on.M ‘

The retiring president,A. D, Vsnce, gave a resumes of the meetings and activi-
ties of the Soclety during the past year., MNaming the speskers and subjects, he
eaid that every speaker was a leader in the field from which the subject was chos-
en. Reviewing the field trips, he stated that every trip was accompanied by rain
or fog
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Mr, Vance called attention to the luncheon meetings held each Thursday in the
basement banquet room at Hilaire's restaurant. These are important because
something of geological intersst is always discussed.

Dr. Arthur Jones, retiring vice-president, speaking briefly, presented Mr.
Vance with two publications on Puleontology, his faveorite hobby. These publica-
tions are:

Methods in Paleontology, by Charles L. Camp and G. Dallas Hanna.

The Fossil Stalk-cyed Crustacea of the Paciflie Slope of North America,

by Mary J. Rathbun, U.S.National Museum, Smithsonian Institution.

Bulletin 113,

Ray C. Treasher, the incoming President, was enthusiastically applauded
on being presented. In outlining his policy for the new year, Mr. Treasher
read the objects of the Society as set forth in the constitution. In this
conngction, he said:

"Our main objective should be that the members are provided with the type
of activity which they desire. It is natural to have somewhat different inter-
ests, First of mll, we have those people interested in geology. Also, in the
great outdoors, those interested in nature, who want to learn something about na-
ture. In a third group are those, who, through inspiration given them and us by
Dr. Hodge, wish to carry on some type of research work. Its committee slready has
a project under way, and they are doing remarkable work. It will be our endeavor
to try to provide service to those three groups, which as nearly as I can see it,
more or less covers the field."

Mr. Treasher mentioned that the United States Geologiecal Survey is including
reference 0o articles printed in the Society's news letter, which is equivalent to
national recognition. He asked for contributions to the news letter, urged inter-~
est in the enlistment of others in the society, and the effort to stimulate inter-
est by the people in this community and in the state. He said the question was
often asked, "What will I get out of the Society?” His reply: "I think there is
only one answer to that. You will get out of it exactly what you put in. With
the great number of you, there is no guestion we will have a society of members
striving to do something to further geologic knowledge in the Oregon country.”

The talk given by Mr. Phil Brogan, of Bend, speaker of the evening, appears
in another ssction of this Bulletin. His subject, "Great News Stories of Ancient
Oregon”, The hour was late when his turn came in the long program, so he felt
obligzed to shorten his speech. At its conclusion he was presented with a block
of polished black marble, about four inches square. ’

Commissioner Ormond R. Bean, a grandson of Dr. Condon, was introduced during
the evening. Referring to Dr. Condon's geclogical hammer, being used as a gavel,
he said he c¢can remember seeing Dr, Condon use it at Newport. While 1t is dif-
ferent from the ones used now, he thinks it was just as effective.

Dr. Francis T. Jones, of Pacific University, Forest Grove, acknowledging in-
troduction, stated that he found a geology "pick" without a handle, at the uni-
versity, which he thinks must have belonged to Dr. Condon. Oregon's noted geol-
ogist, at one time, taught geclogy at Pacific university, and it was during this
pericd that he decided to follow up special geology. said Dr. Jones. Looking
through the records, Dr. Jones was unable to find the name of any other persen
who was a teacher of geology at Pacifie University. C
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Dr. Earl L. Packard, dean of science at Oregon State College, expressed his
interest in the organization, armd said: "I, too, am exceedingly proud of 1ts exis-
tence, and to have watched its development.” He spoke in very complimentary terms
of the geological and paleontological knowledge of the principal speaker,Mr,.Brogan.

Dr. Warren D. Smith, of the University of Oregon, invited the members of this
organization to visit the new Natural History Museum recently opened at the Univer-
sity, to see some of the things collected by Dr. Condon. A field trip is also
planned in connection with the proposed visit.

Dr. Ethel Sanborn, distingulshed Paleobotanist at Oregon State College, was
introduced, also Professor Watson, of Pacific University, Forest Grove, H.E.Rock-
well, president of the Oregon Agate and Mineral soclety, and George H. Canfield,’
of the United States Geological Survey, water resources branch. Mr. Canfield
t0ld of using a gavel at an engineering organization meeting last year, which was
made from a cedar log found at s depth of 400 feet beneath the surface, at Tacoma.
The log was estimated to be about 15,000 years olgd.

A strietly amusement feature of the program recalled an incident whiech cccurred
-at Mitchell last year, when a Society Caravan camped there overnight. Clarence
Phillips played the sheriff, and Kenneth Phillips was the auto camp owner. The story
evolyed around some sheets inadvertently carried away from one of the cabins.

An improvised radic broadecast by Dr. Edwin E. Osgood caused much hilarity.
One item was a take-off on Los Angeles'! much advertised landslide, which he pro-
nounced as being only half as blg ags a recent slide on West Burnside street in
Portland. He geve news "flashes", Walter Winchell style, about members of the So-
ciety, and, cleverly imitating radiots Fibber McGee, told about Idsho's falling
farm, which brought fame and fortune tc the farmer.

Appropriate to the occasion also, and much enjoyed, was the ventriloquism of
Norman Norton. His dummy, calling himself Ray Treasher Jr., conversed with a num-
ber of persons in his audience. Finanlly he talked with someone "down below", cli-
maxed with the eppearance of a skeleton of a pre-historic man.

Mr, Bruce Schminky showed two films of caravaen fleld trips. The firast pictured
the trip to Bend and vicinity, and the second was taken on the boat trip to Bonne-
ville last summer.

A short business meeting was held immediately following the dinner. It was
voted to dispense with the reading of the annual reports of the secretary and
treasurer, and have them printed in the official bulletin. Resclutions were passed,
expressing appreciation for the use of the Public Service Company's auditorium,for
the co-operation of the press of Portland and vicinity in the publicastion of news
of the Society, and for service rendered by Reed College Commons in connection
with the annual dinner,

Clarence Phillips, chairman of the annual meeting committee, thanked Mr,
Bean for the use of Dr., Condonts geology hammer, as a gavel. This gavel has been
used at each annual meeting of the Society. Mr. Phillips called attention teo the
art work on the programs, done by a non-member, Mr. Alvin Bond, and to the letter-
ing, by Mr. Arthur Piper. He also thanked all those who contributed to the pro-
gram, decorations, etc,
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The tables for the dinner were decorated with spring flowers, a large
centerpiece being arranged on the speakers! table. The serving was done by
Reed College students. A program of music was enjoyed throughout the dinner,
furnished by a trio consisting of Mrs. Myrna Higgins, Mr., Eric Cooper, and
Mr. Myron James. The menu, as in previous years, was written in terms of

geology.

On the mantel over the large fireplace were arranged a number of clay
models of dinosaurs, made by Dr. and Mras. W. {laude Adams. Myr. Thomas Carney
slso displayed a small dinosaur model in plaster, the first of a series he is
planning. Interesting enlarged photographs of the Band trip were placed along
the wall above a table of choice fossil specimens,

The events of the evening were concluded with a song by the quartet, to
the tune of "The 0ld Gray Mare®.
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The Histogenesis, Classification and Identification of the Cells of the Blood
and Marrow Based on Cultures end Hematologie Studies of Human Marrcw and
Blood, American Journal of Clinical Pathology 8:59-74 (Jan.)} 1938, by Ed-
win E. Osgood, M.D., Assistant Professor of Medicine, University of Ore-
gon Medical School, Portland, Oregon.

Much confusion exists In the literaturs on the blood and bone marrow be=
cause the author believes. of the cell terminology. A new nomenclature is suggest-
ed in which some old names have been retained and new names which are descriptive
of the cells and ars clearly defined have been coined. A table of nomenclature
in which the recommended nemes and all of the 014 names for each cell is- given,
which should further clarify the terminology.

A discussion of the development of the blood cells gives the most important
theories concerning the origin of the cells of the blood and the author's views.
The characteristics of each cell type are ¢learly defined.

A syatem of cell identification has heen devised by means of a series of
tables whereby a cell which has naver been seen nor heard of before can be clas-
gified and named. This is the first time such a system hzs been made available.
Use of the tsbles is based on the answering of simple questions, such as the pres-
ence or absence of granules, the size of the cell, etc.

Review of the Atlas of Hematology, American Journal of Clinical Pathology 8:97
(Tan,} 1938. )

Atlas of Hematology. By Edwin E. Osgood, A.M., M.D., Assistant Professor of
Medicine and Head of Experimental Medicine, University of Oregon Medical
School, and Clarice Ashworth, Medical Illustrator, University of Oregon
Medical School. Cloth 255 pp., 325 colored plates, $10.00. JT.W.Stacey,
Inc.,- San Francisco. -

Dr. Osgood's reputation as a hemstologist, teacher, and investigator in the
field of hematology suffices to ensure for this book a place among the outstanding
texts on hematology.

The chapters describing the blood cells {I-X)} are followed by seven chapters
in which the hematological aspects of disease in general and dissases of the blood
in particular are excellently and clearly discussed. This section should prove
of great interest to the physiclan and eclinlcal pathologist.

The author, the illustrator, and the publisher alike deserve the highest com-
mendation for the excellence of the plates and the exceptional manner in which
they have been reproduced. This reviewer has seldom seen ¢olored reproductions
of stained blood cells which so closely approximate the actual picture seen under
the microscope.

It may be predicted with confidence that this etlas for many years will serve
a useful purpose, not only as & medium for the instruction of the student and the
student technician, but as a reference text for the physician, clinical patholo-
gist, and hematologist,

No matter how extensive one's hematologic book shelf may be, this volume cen
be added to it with profit,
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{Highlights of the address, "Great News Stories of Ancient Qregon", delivered by
Phil F. Brogan, member of The Bend Bulletin editorial staff', at the annual meet-
ing of the Geological Society of the Oregon Couniry on the Reed College campus,
follows in abbreviated form).

Faced by such a distinguished audience and aware that four of my former college in-
structors are praesent, I propose to remain within my profession. that of a nawspa-
per writer, in speaking to you tonight. Yet, I shall make inroads into the field
of geology. My subject, which your considerate progrem chairman permitted me to
select, will be "Great News Stories of Ancient Oregon". I hope to touch on mighty,
cataclysmic events of old Oregon which would have been page 1, top head news stor-
ies if some eternal being, a reporter of the ages. had been present to revord them.

¥hat are the great news stories of ancient Oregon? They are stories of ancient
seas that pounded shores now elevated into mountain tops. = They are stories of
mountain ranges in the agony of birth. They are stories of a forast that migrated
from another continent and stories of the coming of memmals from the east, cross-
ing a newly established land connection to the new Oregon country.

I shall deal with these storias not in the order of their Importance or their sig-
nificance in shaping the present Oregon country, but in chronological order, Many
of you may rot agree with my selection of Oregonts great geological storles. Be-
cause of limited time it will be necessary to leave ocut many events that played
major roles In forming the present scenic land of Oregon.

The first of Oregon's great news stories of the ages occurred in that distant Meso-
zole day when a craggy island appeared above the western waves and was swept by
salty spray. The appearance of that island, Professor Thomas Condon's Shoshone
land of the present Blue Mountains, marked the birth of the Oregon country. I re-
alize that this story, and others that I shall recount, are not ones that could have
been reported in one day - in time to catch a morning or afternoon edition. - Many
of the news stories of primeval Oregon were sons in materimlizing.

Another significant, but not spectacular news story occurred late in Cretacsous
times when the Chico sea, last to sweep over interior Oregon, started to recede,
carrying with it the rich life of the late Mesozoic. Another news story that
would have made a great feature article for a Sunday supplement of the early Cenc-
zgic was an age-long account of the redwood forest that migrated across the Bering
land connection from Asia, moved down the western c¢oast of America, left its record
in the stones of eastsrn Oregon, then made a final stand in southern Cregon and
northern California. .

one of the most spectacular of all Oregon's great news stories occurred about the
middle of the CGligocene, when the Cascades made their initial growth, tossing vast
pilea of volcanic debris into marine water to the westy filling up old lake de-
pressions to the east, Later; in {the late Pliocene or early Pleistocene,” the ma-
jestic Cascades of tha present time came into existence, and again there oceurred
terrific volcanism that would have provided many great news stories for our report-~
er of the ages.

Members of the soclety who have searched through.the Clarno and Bridge Creek clays
for fossils realize that memmals were missing from the Oregon country in the early
Cenozoie. Then, one day or one eon, a land connection was established to the east.
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The Histogenesis. Classification and Identification of the Cells of the Blood
and Marrow Based on Cultures and Hematologic Studies of Human Marrow and
Blood, American Journal of Clinical Pathology 8:59-74 (Jan.} 1938, by Ed-
win E. Osgood, M.D., Assistant Professor of Medicine, University of Ore-
gon Medical School, Pertland, Oregon.

Much confusion exists in the literature on the blood and bone marrow be-
cause the author believes, of the cell terminology. A new nomenclature is suggest-
ed in which some cld names have been retained and new names which are descriptive
of the cells and are clearly defined have been coined. A table of nomenclature
in which the recommended names and all of the old names for each cell is- given,
which should further clerify the terminology. )

A discussion of the development of the blood cells gives the most important
theories concerning the origin of the cells of the blood and the authorts views,
The characteristics of each cell type are clearly defined.

A system of cell jdentification has been devised by means of a series of
tables whereby a cell which has never bheen seen nor heard of before can be clas-
gifjed and named. This is the first time such a System has been made available.
Use of the tables is based on the answering of simple questions, such as the pres-
ence or absence of granules, the size of the cell, ete,

Review of the Atlas of Hematology, American Journal of Clinical Pathology 8:97
{Jan,) 1938.

Atlas of Hematology. By Edwin E. Osgood, A.M., M.D., Assistant Professor of
Medicine and Head of Experimental Medicine, University of Oregon Medical
School, and Clarice Ashworth, Medical Illustrator, Unlversity of Oregon
Medical School. Cloth 255 pp., 325 colored plates, §10.00. J.W.Stacey,
Inc., San Francisco.

Dr, 0Osgood's reputation as a hematologist, teacher, and investigator in the
Tield of hematology suffices to ensure for this book s place among the cutstanding
texts on hematology.

The chapters describing the blood cells {I-X) are followed by seven chapters
in which the hematological aspects of disease in genersl and diseases of the blood
in particular are excellently and clearly discussed. This section should prove
of great interest to the physician and clinical pathologist.

The author, the illustrator, and the publisher alike deserve the highest com-
mendation for the excellence of the plates and the excepiional manner in which
they hanve been reproduced. This reviewer has seldom seen colored reproductions
of stained blood cells which 80 closely approximate the actual pleture seen under
the microscope.

It may be predicted with confidence that this atlas for many years will serve
a useful purpese, not only as a medium for the instruction of the student and the
student techniclan, but as a reference text for the physician, elinical patholo-~
gist, and hematologist.

No matter how extensive one's hematologie book shelf may be, this volume can
'be added to it with profit.

-57-



(Highlights of the address, "Greast News Stories of Ancient Oregon", delivered by
Phil F. Brogan, member of The Bend Bulletin editorisl staff, at the annual meet-
ing of the Geological Society of the Oregon Country on the Reed College campus,
follows in abbreviated form).

Faced by such a distinguished audience and aware that four of my former college in-
structors are present, I propose to remain within my profession, that of a newspa-
per writer, in speaking to you tonight. Yet, I shall meke inroads into the field
of geology. My subject, which your considerate program chairman permitted me to
select, will be "Great News Storiles of Ancient Oregon". I hope to touch on mighty,
cataclysmic events of old Oregon which would have been page 1, top head news stor-
ies if some eternal being, a reporter of the ages had been present to record them.

%hat are the great news stories of ancient Cregon? They are stories of anclent
seas that pounded shores now elevated into mountain tops. They are storiss of
mountain ranges in the agony of birth, They are stories of a forest that migrated
from another continent and stories of the coming of mammals from the east, cross-
ing a newly established land connection to the new Qregon country,

I shall deal with these stories not in the order of their importance or their sig-
nificance in shaping the present Oregon country, but in chronological order. Many
of you may not ngree with my selection of Oregon's great geological storlies. Be-
canse of limited time it will be necessary to leave out many events that played
major roles in forming the present scenic land of Oregon.

The first of Oregon's great news stories of the ages oceurred in that distant Meso-
zoie day when a craggy island appeared above the western waves and was swept by
salty spray. The appearance of that 1sland, Professor Thomas Condon's Shoshone
land of the present Blue Mountains, marked the birth of the Oregon country. I re-
alize that this story, and others that I shall recount, are not ones that could have
been reported in one day - in time to catch a morning or afternoon edition. Many
of the news stories of primeval Oresgon were eons in materiamlizing.

Another significant, but not spectacular news story occurred late in Cretaceous
times when the Chico sea, last to sweep,over interior Oregon, started to receds,
carrying with it the rich life of the late Mesozoic. Another news story that
would have made a great feature article for a Sunday supplement of the early Ceno-
zoic was an age-long account of tha redwood forest that migrated across the Bering
land connection from Asia, moved down the western coast of America, left its record
in the stones of eastern Oregon, then made a final stand in southern Oregon and
northern California..

One of the most spectacular of all Oregon's great news storiss occurred about the
middle of the Oligocene, when the Cascades made their initial growth, tossing vast
piles of volcanic debris into marine water to the wests filling up old lake de-
pressions to the east, ILater, in the late Pliocene or early Pleistocene, the ma-
jestic Cascades of the present time came into existence, and again there occurred
terrific volcanism that would have provided many great news stories for our report-~
er of the ages.

Members of the society who have searched through the Clarno and Bridge Cresek clays

for fossils realize that mammals were missing from the Oregon country in the early
Cenozoie. Then, one day or one eon, a land connection was established to the east.
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Mammals trekked In from the old Rocky Mountain country. That was a great news
story - the coming of the first mammals to the new Oregon country.

In the Miocene occurred a cataclysmic news story, the flooding of the entire north-
west with the Columbia lavas. If our reporter of the ages had been on the job
back in those days, who probably would have written a news story that he considered
final - a graphlc account of the destruction of tha Oregon country by a flood of
molten rock. Yet, that was not the end of ths Oregon of old. The lava cooled,
disintegrated and formed new soil. Life returned and mammals, slightly changed

in form, again took thelr place on the Oregon horizon in Mascall times.

A reporter of the eons would have had a great news yarn to type off in that re-
mote age when the Cascade superstructure was formed and voleanie debris blocked
the ancestral channel of the mighty Columbia. That story of the Pleistocene would
have been an account of the formation of a vast lske east of the new Cascade bar-~
rier, in The Dalles country of the present. And another significant news siory
could have been written that day when Lake Condon found its way over a new course
and the Columbia started the mighty task of cutting its present gorge.

It is necessary for me hurriedly to pass up many great news stories of ancient Qre-
gon, In 0ld Lske county could have been obtained startling news stories, in that
nge when the great faults occurred and Abert rim thrust its rocky crest some 2000
feat Into the Central Oregon skies. More great news stories occurred in the not
so distant past when lavas tumbled into the Crooked River gorge near old Trail
crossing, choking the ancestral canyon and forming the present spectacular box
canyons of interior Oregon. Central Oregon's strange landslide topography holds
many unwritten news storliea. The mighty glaciers of the ancient Cascadss carved
their news stories in deep eanyons,

Oregon's graastest news story could have bheen written that day when the snowy peak
of majestic Mount Mazama of the southern Cascades suddenly disappeared and Crater
lake came into existence. )

Oregon's final great geologic story may not yet be written  but we are confident
that if voleanic activity again occurs In the Oregon land it will be of the quiet
type. A few wisps of volcanic smoke around the snowy peaks of the Three Sisters,
Jefferson or Hood would be welcomed by people of Oregon, for such voleanic ac-
tivity would attract unnumbered tourlsts to the state,

California has a quiet little volecano, Mount Lassen, and it is a national monu-
ment .

-59-



NODIBO “ANVILEODd
gvoy¥ NOlLlvd R S 0¥92
SANOI 1l0D1708 SIY0Q °*SJIN

19 "1°d 399 08




GEOLOGICAL
NEWS LETTER

Volume 4 Number 6
Mar.26 938

" OFFICIAL BULLETIN

of the

GEOLOGICAL SOCIETY

of the

OREGON COUNTRY




e A S WA o = M W M b C WR Sk b i oy S S b i ) N R N e APl R Y N am WIS A eI R IR S 17 S e mami®

THE GEOLOGICAL NEWS LETTER

Official Bulletin
of the

GEOLOGICAL SOCIETY OF THE OREGON COUNTRY

L Rer Y3 A M ITIAR T DLT A ARSI 3 T DR R DA T 1 IR ey S QTR e IR 7 L SIS amamvmom EEYTE Y S T2 v

Portland, Oregon

A AR AL SR AL TR Arl R e am g T wem T.n ir T AR T miemes AT LT m S S e TR E M T A AR st TN IR o emmmn a3 T T Y Rt L T

o »
EDITOR: BUSINESS MANAGER
Tdwin T, Hodge, Raymond L. Baldwin
2915 N.W.Luray Terrace, 2725 N,E. 50th Avenue
Portland, Oregon. ) Portland, Oregon
OFFICERS: EXECUTIVE BOARD.
Ray C. Treasher,Pres.,41l5 S.E.45th,TA 3683 Tt ' €. D, Puillips
J.R.Collins,Vice Pres.,3310 S.E.Caruthers BA 9831 Kenneth Phillips
Mrs .Amza Barr,Sec,, 5417 S.E.99th,SU 4081 E. T. Hodge
Mabel Smith,Treas.,1350 S.E.Fiavel St.,SE 0916 A. D. Vance

Raymond Baldwin

——hamh s e B mIATE 3 2 B WL —ATE ioes ACSm S o Y7 arm MR = O ErM e TEY IEZICICY - i MASA MTE R T B O -mom wpeT samia =

Bulletins issued seml-monthly on the 10th and 25th.
YeB.I'ly SU.bSCI'iptiOIIS» Y L] -] ] 2 [ o -] 3 [] o -] o L] -] & o 2 Bl L] -] -] 2 <o c$2000
All material for publication in the News Letter should be sent to the Editor.

Address all other correspondsnce regarding the News Letter and changes of ad-
dress to the Business Manager.

- e T D T T R D e s T e TV R E L ) e 3 S e e P e T S e T ] Tk om SR e rmh TS W WS MY IOk TSR bz

This publication 1s prepared by the Multigraph-Duplicator process.



**************AN‘NOUNCWTS****************

Lectures
Second and Fourth Fridays, 8:00 P.M., Public Service Auditorium, 3rd floor

Friday + ILecture to be arranged. "

Maroh 25th ¢ :

Friday t Mr. Morris Opler, visiting lecturer on Anthropology, Reed
April 8th : College, will lecture on "Ancient Indian Cuyltures of Central

America". Mr. Opler will be remembered for his very inter-
esting and instructive talk on "Indian Culture of the North-
west*, last fall.

Fleld Trips
Sundays following the second and fourth Fridays: Meet at 6th and Yamhill.

Sunday : Sandy-Bull Run area, Troutdale, Boring, Estacada, and M%.
March 27th : Hood and vicinity quadrangles will cover. Leader: Mrs.
Chet Wheeler, This general area 1s proving of great inter-
est in developing our knowledge of the general Portland re-
glon. Don't miss any of these trips.

)

** SPECIAL FEATURE
. .
Sat. & Sunday : Bugene Week-End. Banquet Saturday evening at Eugene,
April 9th & loth: arranged by Dr. W. D. Smith and the Condon Club; to
be followed by an inspection of the newly opened
‘ ' museum. Sunday, there will be a field trip, led by
Y. Dr. Smith,. Extensive preparations are being made
" for this trip and it should be 'one of the most in-
teresting of the year.

i

New‘Members

Miss Elma Abrahamson, ¥r, J. Martin Weber,

1524 N.E. Alinsworth St., 1520 S.W. Montgomery St.,
Portland, Oregon, Portland, Orsgon.
Committees

The following committees and chalrmen have been authorized by the
Executive Board. Names of commlttes members will be published as soon
as data is received from committee chalrmen.

Membership Promotion: Leo Simon, Chairman

Trip: Chet Wheeler, chafrman News-Istter: Raymond Baldwin,Chairmen
A. W. Hancock K. N. Phillips
Russell Collins ’ A. D, Vance
Florence Iverson . Bruce Schminky
Helen Iverson ¥va Catlin
Consatance Enders . Ray Treasher
Fmma Nordgren N
C. J. Borum
A. D. Vance
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Public Relations: Clarence Phillips, Chairman
Librarian and Curator of Maps; Raymond Baldwin, Chairman

Research: Arthur M. Piper, Chairman '
A. D. Vance " Raymond Baldwin
C. D. Fhillips A. W. Hancock
K. N, Phillips ZBruce Schminky
Russ Collins

Historien: Mrs. Chet Wheeler
Exhibitsi Mp. Tom Carney

Social: = Florence Iverson Constance Enders
Helen Iverson Emma Nordgren

Auvditing: L. E, Kurtichanof, Chairman
Publicity- Bruce Schminky, Chairmen
Summer camp Bruce Schminky, Chairman ' ) ¢

Service' Trace Wade, Chalrman J
Relations with Other Groups: Carl Richards, Chairman {Mazamas)
K. N, Phillips (U.s.GS.)’
E. H. Rockwell (Agate & Mineral Soa.)
W. A. Reeves (State Highway)
Farl K. Nixon (Dept.Geol.& Min,Ind.)
Barney MacNab (Chamber of Commerce )

Other cumnittees may be sppointed from time to time as the need arizes.
Members who would like tc serve on committees are asked to get in touch
with the president. It is difficult for chairmen to pick committee mem-
bers unless they know them personally, and many good workers are omitted.
Will you cooperate?

Fxecut ive Board

. The Executive Board has appointed two Directors %o serve expired

terms and resignations of former directors. Mr. Claire Holdredge re-
signed after his appointment to Colombia, South America, by the Shedll
0il Company. The appointed term of Mr. J. C. Stevens expired, and an
appointment was made. The new Directors are:

Dr. Edwin T. Hodge
Raymond Baldwin

News of the Members

Dr, Francls G. Jones spoke to the Oregon Agate and Mineral Socilety at
their regular meeting on March 18th on the subject, "The Use of Polar-
jzed Light." The recently introduced artificial substance "polaroid"
was used to demonsirate the manner in which this material is of value
to science.
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ieo F, Simon gave an illustrated lecturs on "Birds of Sauvies Island"
at a meeting of the Orsgon Audubon Society held in the Y.M.C.A. auditorium
on March 8th,

Earl K. Nixon, Director, Department of Geology & Mineral Industries,
addressed the Grants Pass Chamber of Commerce on Monday, March 1l4th, dis- .
cugsing the work »f the Department and its place in Oregon.

Ray C. Treasher, Geologist for the State Department, presented a
paper at the request of the American Ceramie Society, at their annual meet-
ing of the section, in Seattle on March 5th. The subject was: "Refractory
Clays in Western Oregon."” ’

Dr. H, C. Dake . has had a manuscript of his, entitled: "Gem Minerals
of Orwgon”, published by the State Departiment of G. & MY, A review of
this publication appears in another part of the News-Letter.

® %k k ok * 3k Kk ok k k ¥ ¥ % LUNCHEOHFLASHES * %k % k k %k x ¥k %k ¥ k *x % k ¥

Around the luncheon table, - March 18th.

Tracy Wade brought down his Volume I of Zittle on invertebrate fossils
to give weight to some of his opinions of the previous week. Mr. Wade call-~
ed attention to the fact that Zittle is not mentioned in the Bibliography of
Oregon Ceology, and it should be,

Dr. Weber displayed a ?gastrolith? found in the Clackamas Valley. No
wonder these prehistoric beasts weighed so much if they carried around all
these rocks. Perhaps we should class them a4 the earliest geologists, or
rock collectors.

- Dr. Adams brought for examination some walrus teeth which were found
in 1898 in the gold fields of Alaska.

Franklin Davis demonstrated a new, strong, pocket-size permalioy meg-
net, without case. This baby-sized affair has a surprising amount of mag-
netic force. - . ‘

Around the luncheon table, - March 17th. .

Announcement was made of Bull. no. 7, "Gem Minerals of Oregon", &'
new release by the State Dept. of G, & M.I.

Your reporter was tardy, However, he promises bigger and better news
gtories in the future. Dr, Hodge was with us again, and it seemed like old
times to have him with us at the luncheon table.

Luncheon every Thursday noon, in the basement at Hilaires. This
group is "unofficial®, there iz no organization, but an enjoyable hour is
spent in geologiecal fellowship, Members of the G. S. 0. C. bring speci-
mens for inspection and identification, interesting news items are discuss--
ed, and there is enough good natured association to make your food digest
well. Drop in Thursday noon, and join the gang. The time is 12 Noon un-
+il the last person leaves. You are welcoma to come in at any point and
leave when you feel it is necessary. )

***********#ncﬂmm&mwmn**#********##*
Bulletin 7, State Department of Geology and Mineral
Industries: 16 pp., 4 pls., 10 cents.

This paper was written in response to a wide public demand for in-
formatjon on the gem mineral resources of Oregon. It is not intended as a
technical description of gem stones, but an enumeration of knowloccurrenc-
as., The gem districts discussed a.e: Beach Deposits; Southwest Oregon;
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Central Oregon; and the Willamette Valley. The agates and opals naturally
are the main comslderation because of thsir abundance and besauty. There

are many other gem stones, including such as diamonds, cinnabar, pyrite, co-
baltite, garnets, chromite, hematite, and many others. It 13 not customary

to think of some of these as gems, yet it is a fact that unusual specimens

are frequently classed as gems and have unusual beauty. The bulletin is ex-
cee@ingly valuable as a catalogue of localities and Dr. Dake is to be congrat-
ulated on the excellent treatment of a difficult subject.

**********CMMHOMELEAVBOREGON************

] The G. S. O, C. has temporarily lost a valuable friend, when it was
learned that Mr. Claire Holdredge had accepted a position with the Shell
011 Company and was on his way to Colombia, South America. He and his
family left Portland for San Francisco on February 17th, and he expected to
sail from that port early in March. Upon arrival in San Francisco he
found that he was expected to depart immediately for New York and sail fram
there, which he d4id, the night of our annual banquet. Mrs. Holdredge and
the children will join him later, and it wlll probably be about three years
before we see him again.

The Society must be dear to him, as two letters have already been re-
ceived, one written on the Streamliner streaming through Wyoming, and one
from Bogota {accent on the 1last syllable). He flew from Barranquilla to
Bogota in 3 hours, a trivn that on the surface takes three weeks. The ele~
vation of Bogota is 9000 feet and he clalms that it tzkes three breaths to
do what two would, in Oregon. Although in the tropies, the nights are cool
and topeoats are necessary; the days are comfortably warm, and it is a pleas-
ant climata. Bogota 1s an ultra-Eurcpean city of about 140,000 population,
and although Spanish 1s the language of the country, he has heard practical-
ly every other important languege used.

Incidentally, he wishes to continue receiving the News-Letter, and he
made a particular request for the opening guns of correspondence. Alr mail
reaches him within a week, at a rate of 35¢ per # oz., and he suggests thin
paper, no marginas or paragraphs and "It is surprising how much one can get
in a letter.” Regular meil takes several weeks.

His address is: Claire P. Holdredge,
Cia de Petroles, Shell de Colombia,
Calle 13, No. 9-20,
Bogota, Colombia.

Greetings to you, Claire, and we hope that you do not forget your
promise of some articles on Colombia, for the News.Letter. We remember
with a great deal of pleasure, your talks on Africa, and are anxious to hear
about the new country. Beast of Luck.
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The annual dues are $3.50, payable to the Geological Society of the
Oregon Country and mailed to Mrs., Amza Barr, Secretary, 5417 S.E.99th Ave.,
Portland, or delivered personally to her or to Leo Simon., Dues are due on
March 1st.
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THE MYSTERY TRIP,
Ieaders: The Musketeers.

Even the write-up this trip 1s "off the record®. 'If tﬁé *Piping Mr.
Piper" wishes all of his remarks off the record what else c0uld a poor sgcriba
do but put them there?

Now, the middle of winter doesn't sound like a very good time for the
geologists to go out and study gravel deposits, does it? It sounds cold and
bleak, windy, rainy, snowy and foggy. On Febtruary 20th it was all of these,
but they went - sixteen cars of them (about forty-eight in all).’ It was the
best turn-out wetve had for somg time, The most enthusisstic among us was
Miss Carol Schminky, aged three.

I+ having been announced in a recent bulletin that the Musketeers
would lead us on a trip, all this a complete surprise to the Musketeers, they,
hardy pioneers, set out to show the Trip Committee what the ladies of this
society could do. And we, the ladles, are proud of them. And men, your
words of praise are gratiryine. .

We assembled at elght otclock mcross from the Pacific Building as
usual. The getaway was only fourteen minutes short of record time. While
crogsing the Willamette River one of the Musketeers was heard to remark as
she looked across the water at the skyline and the thin stresk of gold which
had burst the bondage of the fog, "Yes, we're getting away in the glory of
a sunrisel”

We went out Division Street to the pit of the Portland Sand and Grav-
el Co., our first stop. It began to rain. It poured. Not even the sand
in the pit could "soak it up". The sand was saturated, tcec. On went the
raincoats and up went the umbrellas and they remained so all day.

We stood looking down into the pit from its edge, and wondered if it
was worth golng down. Mrs. Vance made up her mind. 8he asked her husband
for the car key. "What ," he remarked, "giving up already?" "No," she ans-
wered, "I've graduated from the gravel plt." But those of us who had not
graduated, turned %o Mr. Piper for the first "piping" of the morning.

"The gravel exposed in the pit, is prasumably part of the so-called
'Portland Delta'”, began Mr, Piper, as he pulled hls coat collar up closer
about his neck, and extinguished his pipe - It was of no use in the deluge.
"The altitude here is about 300 feet mbove sea level, the crest helght of
the 'delta'™.

"The pit face may be divided roughly into three zones, each distine-
tive in the size of its particles and the type of bedding. 1In the lowest
zone, nearly half of the face, the gravel is roughly stratified, as shown
by the varliations in color, size of the pebbles, etc. Many appear to be
foreset beds, such as are built by a stream as i1t rolls its sand and ‘gravel
over the rront of a bar, The inclimation of such beds shows the direction
of the current of the stream at thet point only, and not necessarily the gen-
eral course of the stream.®
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"At the top of the lower zone is a thin, light colored layer, which
appears to be composed mostly of silt. Such materiel was doubtless laid
down in fairly quiet water. The deposits of the middle zone differ chisf-
ly in that cobbles and boulders are abundant in certain layers, and that the
stratification is somewhat -less uniform.- ~The- top zone, which 4s much thin-
ner than either of those below, consists of unsorted materials ranging Tfrom

hboulders to sand in size. The bedding is most ‘'uneven. This part of the
deposit was formed by a stromg constantly shifting current " IR rj
~ . - -The Musketeers then produced a compass, and told us that in places in
the lower part of the pit, the compass needle was very much affected by some-
thing in the beds. Someone had an answer to that - probably the magnetic
properties were dus to & concentration of magnetite-from basalt. ’

b Next, our attention was called to the evldence of weathering of the
beds immediately below the natural 1snd surface. A pronounced iron stain
has penetrated to a depth of about 3 feet, whereas, below, there 1s very
little if any such stain. Thus, weathering alone 18 not an indicaticn of

' *great age, for here the most intensely weathered beds arse obviously the
youngest beds of the deposit. \

About this tims, someone suggested that we really ought to go down in-
to the pit. The hardiest of us began, ."I'l1l go, you going?" And the first
thing we knew, we were down there. . C

From the bottom of the plt, the beds ware sesn to be less steeply in-
clined than had appeared from the rim.' The lower zone was seen to be com-
posed largely of coarse, uniform sand, the particles being of & size that
could be kept in suspension by a vigorous stream. This sand lay in rudely
gtratified layers, from 2 to § feet thick, each nearly horizontal. Several
layers were distinctly cross-bedded; such layers obviously comprise the fore-
set beds of .a former stream-bed bar.

The boulders and cobbles in the middle zone, for the most part betwsen
2;inches and 10 inches long, were of a &i2e that the vigorous stream could
roll along its bed during freshets. Boubtless these boulders were available
_in the bars, to be picked up by successive freshets. Mr., Piper atreased the
fact that a catastrophic flood was not necessary to account for these materials
of the "Portland delta™., A stream the size of the Columbia river, or the
Sandy river, could have done it.

The boulders ineluded rock types foreign to the vicinity of Portland

as well Aas types possibly of local origin, such as variously assorted lavas
and porphyritie rocks., The most abundant foreign type was quartzite. Oth-
ers include ‘granite end argillite. The quartzite and other foreign rocks
alone do not indicate the age of the deposit. These were probably trans-
pogted some distance by the river; possibly they were derived from a gravel
deposit older than the Portland delta. The question as to how far they were
transported arose when Mr, Vance picked up a handful of the coarser sand and
pebBles lying between the cobbles. This material was angular, and so could
not have been carried far in the stream, or they would have been more rounded.

' “"Our next atop was at the gravel pit of the Warren COnstruction Company,
“on the flank of a depression which 1s about 50 feet deep, and which extends
all along the eastern base of Rocky Butte. After scouting mbout a bit, Mr.
Piper, "off the record”, began to ilnterpret alternative hypothesés to explain

*
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this feature of the Portland delta. I% would seem that none is so brave as
to challenge "on the record" Bretz's theory of the cause of this depression
lying at the base of Rocky Butte and trending southward. (One even moderate-
1y cautious might well "fesr to tread” at first sight of one bit of the evi-
- dence that Bretz has studied intensively over a term of years (A.M.Piper¥.
Bretz has coneluded that the deprsssion is a fosse, caused by & strong cur-
rent impinging against the face of the butte, and so preventing the deposi-
tion of gravel. The alternative is that the depression is an aebandoned
stream channel cut after the "delta" had been built to full height against
the flank of the butte. But here the scribe hesitates even "off the reccrd"
to reproduce the lines of evidence supporting the alternative points of view.
Only one argument stands out clearly. “In welghing the evidence for or a-
gainst a flood of catastrophic magnitude, one can reason as much by what the
flood did not do, as by what it did."

After leaving the gravel pit, we walked over to the bass of Rocky Butte,
up to the cave where the notorious Harry Tracy hid for several days back in 1902.

Rocky Butte is a remnant of volecanic rock older than the Portland del-
ta. Much of the initial volcanic mass has been removed by erosion. Quartz-
ite pebbles, etc., were found embedded in the lava. It has been found that
" the lava was extruded through beds of old gravel lying under the delta depos-
its. These older gravel deposits are the "intra-volcanic gravel", about
which we are %o hear more, later in the story of this trip. As the lava pass-
ed through the gravel, it picked up many pebbles and boulders, at some places
¢lumps of pedbbles, By looking at the rock composing the Butte, it becomes
evident that the volcanic vent was not far away. The rock contalns a wide
assortment of volcanic materials. The materials of the Portland delta were
laid down around the Butte long after.

After lsaving Rocky Butte the caravan proceeded to Troutdale. After
a short stop in Troutdale, we crossed the bridgs and made a brief stop to
vlew the lava bluff exposed there. This lava overlles a gravel deposit ex-
posed hers on both side,of the Sandy River. This gravel deposit has been
called the Satsop formation, but wishing to avoid inexaet correlation, we
designated it, according to its position, by a notebook term: "intra-volcan-
ic gravel™. It differs from the deposits of the Portiand delta in being
moderately cemented and commonly, somewhat weathered. It contains a moder-
ste percentage of guartzite pebbles and cobbles at some places; none at all
st many places. The lava flow above may have come from any of several
nearby volcanic vents, such as Larch Mountain. The slope of the flow leads
back to the Corsan plateau, ‘

Qur coldest, wettest, snowiest, windiest, and shortest stop was made
on the bluff about a mile west of Crown Point, at the site of the old Chan-
ticleer Inn. e took time to note the bluff of Columbia River basalt over-
lain by the intre-volcanic gravel at Crown Point, alsc the younger veoleanic
rocks that overllie the gravel between Crown Point and our vantage point.

When folks get hungry on a $rip, what should a leader do? Feed thenm,
of course, but where? It was too ¢0ld and wet to adhere to the original
log of the trip, so Rooster Rock was forsaken and we hurried on to the cabin
in the camp ground at Wahkeena Falls, Who camé to the rescue with good dry
kindling and an axe? Ray Treasher, of course. It wasn't long before a
cheery blaze was roaring up the chimney. ' In the meantime the freezing ones
did the "Big Apple™ around the tables. Soon the lunch boxes were opened,
and it did not take us long to consume oﬁr food. After a while, when folks
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were beginning to feel chatty and comfortable, Mr. Piper, pipe in hand, was
once more found piping notes of wisdom, and like the Pled Piper of Hamelin,
drew all the people to him. It was not long until we had reconstructed the
sequence of major evenis told by the rocks sesn on our morning trip.
E ] :H' t

A brief resmne of these events based in part on the comment by Mr. .
Piper, is as follows: The Columbia River basalt (Coriba) was extruded on top
of the Warrendale formation. A time of srosion elapsed, during which time
the Corlba surface was greatly defaced and gouged out. Later, these gouges
and old stream channels were filled by the intra-volcanic gravel. HNext,
there was a period of deformation and volcaniec activity, during which the
overlying lavas were extruded. Then followed a period of erosion and pro-
bably several stages of emergence and submergence. The materials of the
Portland delta occur over a large area, lying on the younger lavas al some
places, and on the intra-voleanic gravel at other places,

On the return trip we stopped at Latourelle Falls, where great col-
umns or pillars of basalt first caught our eye, then the hanging valley of
Latourelle Creek. The perpendicular bluff exists because of the pronounced
columnar joints. . The great cavernous alcove at the base of the #1lls has been
cut by the pounding action of the falling water, .

We stopped just east of the "Auto Club" bridge over the Sandy river
to look at exposures of a boulder train along the road cut. = Here was still
another type of gravel deposit, younger than the intra-volcanic gravel, and
seemingly younger than any of the volcanie¢ rocks. The particles making up
this boulder train are poorly sorted, fairly or poorly rounded, and not at
all cemented. Some boulders are as much as 5 feet long. It was concluded
tentatively to be the deposit of a stream flowing from a glacier. Similar
material ‘was seen capping the bluff just west of the bridge, and resting on
the intra-voleanic gravel. :

Several stops were made on the hill that ascends to Base Line road
from the "Auto Club” bridge, in order to trace the boulder train there so
well exposed., Many interesting problems presented themselves, such as the
possible correlation of the silt overlying the boulder train with the silt
in the Willamette Valley. Many other hows, whys, and wherefores came up
for discussion, but we were cold and a wee bit tired even, though now, at
last, the sun was threatening to shine and thaw us out. We decided that
here was material for another trip and another story. We hurried home
via the Base Line road.

Eve Catlin
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In defense of their past antics, the Musketeers
submit the following:

THE TRUANT TRIO.

Ohl We are the Musketeers

. Who gat all the laughter and jeers,
We are the onss who dodge the law,
We're the slickest girls you ever saw.

We have even had the nerve, we're told
To lure within our fatal fold

A very meek yet rugged gal

Whom we've made into our pal.

To inspire your confidence again

We feel we must explain .

That tho we'rs painted black as sin

We know it's because of the gang we'lre in.

We've tried to be so very good

And do the things we always should,
Yet everywhere on earth we go

Our reputations haunt us so.

To sin we close our eyes so tight

Yet £ind ourselves in many a plight.

If anything should go all wrong

It's always us who brought it on,
B

And now to all on bended kmee ‘
Wetd like to make this 1little plea,
Won't someone show us a way to go
That's free of sin, but not too slow?
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MUSEUM STUFF.

The research committee of the Geological Socilety of the Oregon Country
has already started a serles of projects which will do a great deal to further
geological knowledge of our particular sphere of influence. They expect to
collect suites of fossil specimens for study and identiflcation, and for per-
manent record in our museum,

Mineral and rock specimens are also highly desirable for study and mu-
seum purposes. Individuals and groups are constantly asking for.type rocks
which they can stundy, - what do0es Columbia River basalt lock like, or, Itve
heard of the Clarno formation, but I wouldn't recognize it if i1t met me on
the street.

This Socliety should give some serious attention to a coliection of spec-
imens which represent the various formations found in the Oregon Country.
Think what it would mean if we could say, "Here is a collection which showa typ-
ical material of every recognized formation in the state of Oregon®, or any
other area. Such a collection would be invaluable, particularly if accompanied
by thin-sectioned slides,

However, museum and display specimens are not just lsimply chunks of rock,
such as we frequently drag in from our field trips. There should bs some reg-
ularity in shape and size, thus they are more pleasing to the eye and easier to
study. And it takes no particularly special training; the newest recruit ama-
teur can learn to make a good museum or “"hand” specimen as readily as our most
advanced students. The location of type localities can readily be determined,
either from the literature or consultation with ocur gecloglsts.

The finished specimen should
be 3 inches by 4 inches, or 3 irches
by 5 inches in size, not too thick,
and is to be free of hammer marks on
* the sides. It should be accompanied
by several chips or spalls which were
broken off during the shaping process.
These chips may serve as the basis
of thin sections. )

Select & plece of rock at least
an inch larger each way than the fin-
ished piece. It should ba frees of
cracks or joints which might cause it
to break into pieces.

The specimen is shaped by strik-
ing its edges with a sharp, firm blow
of a hammer, while holding it in the
other hand. Strike squarely on the
edge. Don't be surprised if tiotHing happens at first. It may take several
blows before a plece will spall off. . As one edge begins to assume a straight
line, turn to the other edges, striking in the same manner, in an attfempt to

bring it to the finished size. . ;
, !
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It will take considerable practice before a good specimen can be turned
out, but once the technique is learned, it is never forgotten. The finished
plece is something to be proud of, one you will be happy to have in your own
collection. or see displayed in a group collection.

It will be too great a task for any one individual to complete an Ore-
gon collection, but if Society members would make collections at each type lo-
cality they visit, it will not be long before a complete set will be available.
When you do visit such a locality, scout around for likely looking material,
and shape up several; one for yourself, and one or more for the Society collec-
tion. . Incidentally, such a collection would have considerable commercial val-
uve, and might be & means of railsing some funds for the Society.

This type of work is such that anyone can cooperate, Msny have said
that they would like to do some research work, but they just don't know enocugh
geology. Here, now, i3 a research problem which you can handle.

Some of the "Don'ts" gre:

DON'T strike too hard.

DON'T strike too many times in one apot. Move the hammer along the
edge after each blow,

Don't attempt to make the specimen thinner by striking at projections
on the facs, This Is highly unsuccessful as well as marring

. the specimen.

DON'T place the specimen sgeinst anything solid when striking. It
will invariably shatter before shaped, Hold it in your hand;
use a stout glove, or are you tough?

DON'T be diseouraged when your specimen breaks on the last few shaping
blows, It has happened to all of us.

DON'T forget to save chips or spalls of "fresh"rock. Wrap them with
the specimen,

LET'S START A COLLECTION OF TYPE OREGON ROCKS.

TESTUBE EMERALDS,

Fmeralds have defied science in its endeavor to produce them artificisl-
ly. Mosat gems are capable of being so produced, but the emerald has been stub-
born and wilful, as well as.the most beautiful and enchanting of all the gems.
Porhaps that explains some of the similarities of the gem and the Island.

It now appears that the I. G. Garbenindustrie, Germany's greatest chemi-
cal firm, has discovered ths secret, A 25 carat specimen was recently brought
to the American Museum of Natural History by one of the officlals of the Company.
* The atones are prepared from a secret, hot solution, and have charaeteristics
of the natural stones,
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RECENT PUBLICATIONS.

Bibliography of North American Geology, 1935 and 1936: U.S.Geological
Survey, Bulletin 892, 1937. Obtainable from Superintendent of Documents,-
Washington, D.C., 50 cents. This recent release by the U.S.G.S. lists
all available literature pertaining to North American geology, and quite
a number of references to Oregon and Oregon Couniry geology are included.

A search of the bulletin indicates that the following people have published
goologic information in the Geological News Letter, the offieial publiecation
of the Geological Societly of the Oregon Country:

Allison, Ira S. Piper, Arthur M.
Beck, George Pratt, Allyne F.
Buwalda, John P. Sanborn, Ethel Ida
Chaney, Ralph Thayer, Thomas P.
Felts, Wayne M, . Treasher, Ray C.
Hodge, Edwin T. Weaver, Charles E.
Layfield, Robert Wilkinson, W. D.
Packard, Earl L. Holdredge, Clair P.

As soon as a complete and authentic list of members of the Geologlcal Society
of the Oregon Country is available, the publication will be searched to de-
termine just who of our msmbers have gained recognition in this bibliography
during 1935 and 1936. It may be possible to include their individual biblio-
graphies.

The fact that the U. 3. Geological Survey recognizes the Geological News-
Letter and some of its writings should be an incentive to members who have
data to publish, to get it in satisfactory shape and publish it herewlth. The
News-Letter can guarantee early publication, and thus benefit those who are
interested in the "priority of print".

Minerals: Ward's Natural Science Establishment, Ine., P.0. Box 24,
Beechwood Station, Rochester, New York. A catelogue. This is a new edition
of their catalogue of minerasls; it lists minerals available for sale, as well
as rocks, fluorescent minerals and lamps, collections cf various kinds, all
beautifully illustrated, and printed on pleasing paper. It is understood
that copies are issued {to educational institutions; to private citizens it
has been customary to make a small charge, which may or may not be remitted
upon receipt of an order of certain size. It is a most interesting catalogue
and worth the small charge usually made for it. )

Ward's Mineral Bulletin: Bsame address as above. This publication is
issued monthly, Sept. to May, and i1s free for the asking. It is a A-page
bulletin, and contains items of interest to collectors, as well as containing
a great deal of general interesting information.

leveling in Oregon: Oregon State Planning Board, 720 Spalding Building,
Portland, Oregon. This release is s sort of bibliographic index of leveling
done in Oregon, and data as to where this information may be secured. The
cost, 1f any, is not known.
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****************ANNOUNCMT***************

.

Lectures

Second and Fourth Fridays, 8:00 P.M., Public Service Auditorium, 3rd floor.

Friday
April 8th

Friday
April 224

Friday
May 13th

4
-

.
-

2 sk

Mr. Morris Opler, visiting lecturer on Anthropology, Reed
College, will lecture on "Ancient Indian Cultures of Central
America"., Mr. Oper will be remembered for his very interest-
Ing and instructive talk on "Indian Culture of the North-
wast", last fall.

Dr. €. B.-MeCullough, Assistant State Highway Engineer, will

_8how some very interesting pictures taken in connection with

some of his work in Central America. Thess piectures have ex-
cited some very favorable comment whenever they are shown and
we are particularly fortunate in being able to schedule this
lecturs.

Dr. Ethel I. Sanborn, Professor of Botany, Oregon State College,
who is a speclalist in palecbotany, will discuss the proper
methods to use when coilecting paleobotanical specimens. Con-
sideration will also be given to the necessary tools., Dr.San-
born has gained widespread recognition for her work on the
Goshen and Comstock flora, and subsequent studies.

Field Trips

Sat.& Sun.: BFugens: arranged by Dr. Warren D. Smith, Head of the Department

Apr.9-10

Sunday
April 24
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of Geology, University of Oregon. Dinner, Sat .evening at Eugene,
time, 6:30; place, Anchorage, opposite the University, on the
Mill Race, Pacific Hwy.South; cost, somewhere between 60¢ and
154, After the dimner, the evening will be spent in the new
University museum. Sunday, a field trip, led by Dr. Smith.
South to Cottege Grove and to Hobart Butte, back to Eugene by
way of Lowell-Jasper-Springfield. This is a most interesting
trip and we will see many things we have never seen before. In-
cluded in the itinerary is a scheduled stop at the famous Gosh-
en fossil-leaf locality.

If you are making this trip, advise Mr. Chester A. Wheeler,
phone Ga 8243, so that Dr. Smith may know how many to figure on.
Accommodations at Bugene include the Osborne and Eugene Hotels,
both first class and very nice - the Osborne slightly lower in
prices; there are numerpus auto camps, one st{eam-heated camp
north of Eugene.

Leader, Mr. Orr of Sandy, Oregon, to a fossil locality in the
Sandy area. Full particulars later.
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New Members

A. E. Harbord Miss Almeda Smith
2037 S.E. 7th Avse. Route 1, Box 239,
Portland, Oregon - Sherwood, Oregon

News of our Members '

Mr. K. B. MacNaughton spoke over KOIN March 30th for Northwestern
Electricets Neighbors' Program. He was interviewed about his hobby of
collecting old maps. Mr. MacNaughton is President of the First National
Bank and a member of the State Governing Board of the Department of
Geology and Mineral Industries.

Mr. EBarl X, Nixon, Director of the Dept. G. & M.I., was quoted ex-
tensively in the Oregonian of April 3rd and 4th in regard to the so-called
"Mystery House" near Grants Pass.

Our president discussed minerals over KEX Wednesday, March 30th.
When asked how he got along, he claimed that it was 15 minutes of perspi-
ration. Do you mean "all wet", Ray?

CARAVAN RULES

Whenever any large group of people assemble for group action, it is
necessary to formulate a simple set of rules to provide for the greatest ben-
eflt to the greatest number of people. It has been some time since we have
refreshed our memories about these rules, and some of them are given here-
with, with an explanation of the reason.

MEETING PLACE: Unless otherwise specified, the meeting place is on
Yamhill Street, between 5th and 6th, at a time set by the trip leader.
Please be prompt as the leaders are asked to log their trips and account
for the timed stops. .

WATCH THE CAR BEHIND YOU: ZEach car is requested to keep the car im-
medjately following them in sight. If this car drops back or stops for any
reason, 80 should you. In this way, the entire caravan can be stopped.

Car trouble frequently develops, or portions of the party may miss a turn-
off. If you keep the car behind you in sight, and do not leave a turn from
the main line of travel before you are e¢ertain that this car also will meke
the turn, the caravans will proceed more smoothly,

THREE HORN BLASTS willl advise the car ahead to stop. It is some-
times desirable to get word forward to the lead-car.

ANSWER THE WHISTLE PROMPTLY: When reaching a stop, assemble quickly,
When the leader indicates that it is time to leave, please move promptly.
This is done as a courtesy to the leader. He has spent a great deal of val-
uable time planning this trip; he has his stops scheduled, and if you "jim
the detail" by not acting promptly it throws his program all out of kilter.

RESPECT PRIVATE PROFPERTY: This rule must be followed if the Society
is to remain in the good graces of residents. Many times, we cross private
property as a very special concession.
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SAFETY FIRST 11! Before disembarking from your cars, be sure that
no cars are coming which may bump you and cause an accident. The same ap-
< " plies to all stops along travelled roads. - Report all accidents, even minor
. ones, to the trip leader. We expect to provide first aid equipment, and
geratches and small cuts frequently can develop into serious blood poison-
ing. If leaving the party for any reason, _please advise the legder. It may
- 8ave unnecessary searching, .

DISPLAY YOUR SOCIETY STICKERS in the lower right of your windshield
“and back window. This helps other cars to 5pot caravan members. It also

= - . l!.ﬁ"

2E advertises the Society.

4#\‘11-‘_

GARAVAN STOPS: The leader should stop the caravan so that the mid-
point is opposite the point to be discussed.

© e

Stickers

The Geological Society has been requesting new stickers with which
TR to identify automobiles on the field trips, and also to identify Society
~+ - -members and advertise the Soclety at times other than field trips.

<137 T - “Anew type of sticker has been prepared and is now available. It is
similar to the circular shield on the cover page; the size is about 3-3/4
inches diameter. They are printed on gummed and ungummed paper.
e _:“" " There is some cost connected with the printing of these stickers. The
* -~ ““plate had to be prepared, and the gummed paper is somewhat expensive as it

was deemed advisable to secure the best on the market. For these reasons,
it has been decided that the stickers will be disposed at a nominal price
v of -2 stickers for 5¢. Any profits which may ultimately acerue from their
47 " gale will be placed in a fund to provide more plates for the NEws—Letter
BRI} other official business of the Socisty.

‘ - 3
PR L)

Guat -0 Even the best gummed paper does not stick too well. It is therefore
ff:ﬁ ‘suggested that for the most permanent results, that the shield be affixed
by means of transparent scotch tape around the edge. The combination of the
-gum and the tape should make the shield a rather permanent feature of your
car. For uniformity, it is suggeated that the lower right corner of the
windshield and the back window (facing as the driver does) be used for plac-

“ing the stlckers.

-
-

F’E

A word of explanation about the cost of plates. As you know, the Geo-
logical Society purchesed a new Multigraph-Duplicator to print the News-
Letter, and all of volume 4 has been prepared on this machine. Plates of
pictures or complicated maps require a photo-process and the cost of these
plates, ready to run on the machine is slightly less than $3 each. Our News-
Latter budget does not permit this extra cost, so that it 1s necessary to
gecure some "outside" assistant for each plate that is printed.

Statidpegz

Numerous requests have been received for Society stationery. A number
of the members would like to have some of our "letter-heads" for their own use.
To meet thlis demand, the following is suggested: that the letter sheet have
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the Society seal in the upper center, end that an outline mav of the "Oregon
Country” be printed on the body of the sheet as an underprint. This can be
done with pastel inks in such a way as to simulate a water-mark.

The cost of such letter-heads will be about the cost of the paper,
plus about 4¢ per sheet to help defray the cost of the plate.

Those interested in securing such stationery are requested to get in
touch with Mr. Tracy Wade; give him your name, address, telephone number and
the quantity of sheets desired. If a sufficiently large demand is found to
justify the expense of the plates, the stationery will be provided.

The Wallowa Mountain Camp

The Summer camp is set for the first twe weeks of July. Several things
have entered into the cholice of this time. The most important reason is that
the State Department of Geology and Mineral Industries will have a party in
the Wallowa country under the leadership of Prof. Warren D. Smith. Plans are
now being considered that will snable us to take full advantage of the oppor-
tunity to observe this party of professional geologists at work without inter-
fering with their duties.

A second factor that appeared important in the choice of dates was
the moon. What better time to be on a camping trip than during the full of
the moon? And of course the earlier in the season, the less heat, was con-
sidered also,

Ietters are now ocut in search of a camp site. Hotels and auto camps
will be asked to submit their lowest rates. The possibility of finding ac-
commodations at some mountain ranch 1s being investigmted. The supervisor
of the Wallowa National Forest has been asked to submit the names of men
who cook for their camps, if ws decide %o establish our hesdquarters in one
of the forest camps. The forest service has also been asked to supply data
on the forest camps available and about the condition of the roads within
the forests. It is our desire to provide the members of the Society with
a big outing at the mest reasonable rates possible.

But to carry on from here it is now up to thee who wish to attend
this camp to signify thelr intention of doing so.

WRITE A CARD NOW to
H. B. Schminky
1030 S.E. 54th Ave.
Portland, Oregon.

I have been asked to asct ms chairman of the'summer camp committes.
The members of the committee will be those intending to go on the trip. The
meotings of the committee will be called after each Society meeting until
all details of the camp are completed.

Respectfully submitted by:

H, B. Schminky, Chairman,
Summer Camp Committee.

VY. 4 no. 7 -75-



***************LUNG-HEONFLASHm#****‘*********

March 24th: Dr. Adams showed what had been done in some community with high-
way signs explaining the geology of the region.

Mr. Vance showed an Aztec Calendar stone brought from Mexico by
Mr. Orrin Stanley. Mr. Stanley also told of some of the geology
of Mexico, -
Mr. Stewart of the Uhited Air Linas was a guest He was formerly
geologist for the Sun 0il Company.

March 31lst: Have you seen the new Geological Society of Oregon Country stick-
ers? These were displayed af our noonday luncheon. They are very
attract ive and all drivers will want them for their cars.

Selling price is two for five cents.

Jack Stevens who has been cut of town since the Annusl Banquet
gave an interesting discussion on Water Right om Rio Grande.

Arthur Piper gave an interesting, discussion on Water Right at
the stream head with reference to certain decisions handed down
regarding these rights on Clark's Fork of Columbia. Dr.Osgood

- remarked he was leaving shortly for extended trip through east,
return by way of South. Some members of group told him of things
of geological interest he should visit along the way.

*****************mm‘g*****************

Methods in Pmlecntology, by Charles L. 6amp and G. Douglas Hanna; University
of California Press, 1937;: 153 pages, $2.50.

This is & manual of field and laboratory methods in the collection and
preparation of vertebrate and invertebrate meterial. The vertebrate section
is written by Ijr. Camp of the Museum of Paleontology of the University of
California and the Invertebrate section by Dr. lanns of the California Acedemy
of Sclences. This is not a book to be read and filed away on a shelf but one
to be kept at hand closely for frequent use and study until it is thoroughly
absorbed.,

For the Paleontologist, particulerly the amateur paleontologist, it 1is
the kind of a book to which a noted book collector referred when he said,
"One should own three coples, one to read, ome to keep and one jg.lend™. This
is, for us, probably an overstatement but a copy certainly would be out of
- place in any member's library end this should not he the borrowed copy.

I believe that most members are like myself, in that I have frequently
dreemed, and still do, of finding THE fossil that will answer many scientific
questions. Since studying Dr. Camp and Hanna's book I am convinced that it is
a Tine thing that I have not yet found it, because it might then have been lost
forever through improper removal or inaccurate location. In the text, emphasis
is placed upon the responsibility that any collector assumes upon the removal
of material and the serious permanent losses resulting from carelessness and
ignorance of proper methods. It sesms to be the principal purpose of the manwal
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to guard against these losses. Every membersshould, at least, read the book
carefully so that these responsibilities and the general ethies of collecting
will be fully realized.

A brisf outline of indexed subjects follows: adhesives; bandaging methods;
field work; cataloguing; dynamite, use of; excavating methods; grinding wheels;
hardening fluids; ivory tusks, preservation, Jacketing, leaves, handling of;
micro-fossila; notebook data; occurrence of fosslls; permits for colliecting;
guarrying; rock matrices; prosPecting for fossils; sendstone, fossils in;
tools; wood, structure of, ete, etc. All of these subjects are covered in
considerable detall and one may have at hand workable instructions even to the
preparation of your sour-dough bread.

Copies of this bock will so0on be in the Portland Publie Library and we
hope in the hands of many of the members,
. - Tracy Wade,

k ¥ sk ok ok sk ¥k ok %k K %k k ¥ k ¥ k Xk DUES******************

Cards are being mailed as notices that dues are due, to all unpaid mem-
bers. The last News-Letter stated that no more issues would be mailed to de-
linguent members; however, it was felt that news about the Eugene trip should
be sent to all.

No. 8 definitely will be mailed only to those who are in good standing.
Better hurry, as No. 8 will contain a very valuable supplement.

**************SPECIALSUW**************
Vol.4, No. 8 of the News-Letter, in press by March 20th, will have as a
spacial supplement, a full size article by Dr. Edwin T. Hodge on "Economie .
Minerals in Oregon". This is an exceedingly valuable paper to anyone inter-
ested in the economic development of Oregon by an authority second fo none.

This Speeial Supplement is furthar proof of the increased value of the
News-Letter to our members. . . - .oz

4

Don't migs it ) ‘ I

****************mILBRm ************-***'

. and
PORT ORFCHRD METEQRITE.

" In the March 28th Oregonian, our fellow-member Phil Brogan, had an ar-
ticle on the famous Port Orford meteorits. Mr. Brogan 1s remembered for his
very interesting presentation of "News Stories of Ancient Oregon" at the An-
nual Banquet in Februery.

The Port Orford meteorite was discovered by Dr. John Evans, U.S.Govern-
ment geologist in 1859, and the only location given was Mabout 40 miles from .
Port Orford, Oregon'. The Bibliography of Oregon Geology,item 884,quotes from
the American Journal of Science, 2nd ser., v.32, no.96, pp.311-318, Nov.1861,
to the effect that Dr. Evans discovered an enormous mass of meteoric iron con-
taining an abundance of chrysolite or olivine. He tried to get an appropriation
from Congress to move the meteorite but the Civil War interfered and the matter
was fofigotten. The mass wed estimated as being three to four feet thick,
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Two fragments of the meteorite are known to exist, one in the Smithson-
1an Institution at Washington, and one in the Viemnna Academy of Science. The
latter institution analyzed it. The death of Dr. Evans brought the Port Or-
ford meteorite episode to a close and subsequent efforts to locate it have
been of no avall, and its location has been one of the great mysteries of the
Oregon Country.

According to Mr. Borgan, the University of Oregon's astronomer, Professor
J. Bugh Pruett, has recelved a letter from the Vienna Academy of Science which
states that they not only have a fragment of the meteorite but also a record of
the original report of the discovery. It may he poasible that the meteorite
will yet be found.

Recent articles in newspapersabout meteorites and their value has stimu-
lated additional search for meteorites and they are being "discovered" all over
Oregon. To date, none have proved authentic, but out of the search may come
some real finds. The location of a meteorite after its fall is quite a diffi-
cult task. Esch person who saw the meteorite flash through the sky, knows
exactly where It struck the ground. Actual check on these observations shows
the the place of impact observed is frequently as much as 150 miles from the
true location. The explanation is that the blinding light, and the surrounding
darimess seriously interfere with the observer's sense of proportion, aml he is
pesitive that he knows the point of impact, and actually he does not. So the
finding of a meteorite after its fmll is a slow, painstaking task. All stor-
ies must be traced to their source, the data platted on a map and s search
begun.

Oregon already has one famous meteorite, the Willamette Meteorite, which
was found near the city of Portland, and was exhibited at the World's Fair here,
Theré is considermsble controversy regarding its origin, end it is the opinion
of many students that the meteorite was raftéed as an erratic to its location.
Joe Wimmer discussed this matter in an earlier ‘issue of the News~Letter.

»
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*****************mommmms******************

Field Trips.

Sundey ¢ Leader, Mr. Orr, of Sendy, Oregon, to a fossil locality in the

April 24th Sandy area, Caravan leaves at 8:00 A.M. sharp from starting
place at 6th and Yamhill. Those not wishing to caravan be at
Sandy High School 9:00 A. M. -

Sunday ¢ Table Mountain

May 15th : Leader: Franklin Davis

Week End : Tohn Day River and Clarno Region. - .
May 28th-29th Leader: A. W. Hancock.

30th . 3
Sunday + Bull Ruﬁ Dam‘
June 12th ¢ Leader: B. S. Morrow.
Lectures.
Friday : Dr. C. B. McCullough, Assistant State Highwéy Engineer, will
April 22nd .: show some very interesting pictures taken in comnnectlon with
) some of his work in Central America. These pictures have ex-
cited some very favorable comment whenever ihey are shown and
we are particularly fortunate in being able to schedule this
1ecture. o )
Priday + Dr. Ethel I. Sanborn, Professor of Botany, Oregon State College,
May 13th ¢t who is a specialist in paleobotany, will discuss the proper
methods to use when collecting paleobotanical specimens.  Con-
sideration will alsc be given to the necessary tools. Dr. San-
born has gained widespread recognition for her work on the
Goshen and Comstock flora, and subsequent studies.
Friday : Mr. Earl K. Nixon, subject to be announced later.
May 27th s

Mrs. Grace Doughty Paul W. Howell
1215 N.E. 84th Ave, 920 Lincoln St.
Portland, Oregon ' Klamath Falls, Oregon

NALLOWA LAKE CAMP,

The following rates have been offered to our group by the two places
operating camp grounds at Wallowa Lake: ’

1. Williamson's. ,

Meals for entire party $1.50 per day per person, or $18.00 for a max-
imum stay of 12 days.
Cabins completely furnished - will accommodate 4 people, $48 for 12 days.
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Cabins with two beds - no bedding, $40 for 12 days.
One tent for 3 people $2.00 per day.

One tent for 3 people $1.50 per day.

Camp ground available free with meals.

. This would meke the maximum cost per person about $30 in the furnish-
ad cabins {4 people) and the minimum cost (if you have your own camp-
ing equipment) $18 for 12 days.

Horses rent at $2.50 per day.
Boats are available for the lake.

2. TWallowa lLake Lodge. ’ .
Room, with bath and meals in the lodge, 2 people, $42.50 per week.
" 4 people, $63.00 per week.
Room, without bath, and meals in the Lodge,
2 people, $39.50 per week
4 people, $60.00 per week.
Cabins with bedding: -

2 double beds, $11.00 per week.

1 double bed, § 7.50 per wesk.
Cabins without bedding, $5.00 per week.
Tents, §5.00 per week.

Camping place, $3.00 per week.

Cabins, tents and campers have use of showers in the Lodge.

Meals at the Lodge for those using cabins, tents, or camp grounds.

$12.25 per person per week.

Maximum cost per person per week at Lodge $15.75. Minimum cost using
- camp ground $12.25 plus share of camp ground fee.
. Horses rent for $2.50 per day.

Boats for use on lake $2.00 per day. .

It is the desire of the management of the Lodge t0 make it as cheap to

have everyone stay in the Lodge as to take any of their other accommo-
detions.

X

Both operators have contacted me personally and both seem to he very much
interested in trying to give us the best that they have.

Will everyone interested in having this camp be at the next Society meeting
to discuss this choice, following the lecture?

H, B. Schminky.

****************WLINGLIST’!‘*-****************

We have been hearing it said that our malling list is not kept up to date.
Last fall we put out a directory giving names, addresses and telephone numbers
of all those who had been members of our Society for the past two years. We
were pretty sure some of these addresses were not correct, but they wers the
last ones given us. If a member moves and does not notify us, we do not see
how we can be blamed for sending mail to the old address. If your bulletin is
not reaching you as it should will you please check and find out if we have your
proper address?????? .
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SERVICE COMMITTEE REPORT

Tracy Wade, Chairman

‘Following is a 1list of bulletins in print of the University of Cal-
ifornia Press relating to the Oregon Country.

Vol- Num- Date  Author Title Price
umé her
g 1 1915 Merriam Hipparion Condoni .25
9 2 1915 Clark California Oligocens Correlations with
. Oregon and Washington .25
9 11 1916 Chandler Pison Antiguus - Pacific Coast .25
9 16 1916 - Packard Mesozoie and Cenozoic Mactrinae of the
Pacific Coast ) - 1.00
10 7 1916 Merriam = Pliocene Bear - Rattlesnake Formation .25
10 -9 1916 Merriam Mammalian Remains, Ironside, Oregon .25
10 12 1917 Dice Tertiary Logomorphs ~ John Day T.25
10 1% 1917 Homland Fossil Corals - Pacific Const .25
10 22 1917 Merriam Pliocene Mammglian Faunas .25
10 25 1918 Merriem Mammalian Paleontology -~ Lake Iahontan .25
12 3 1921 Merriam Paleontological Research ~ Pacific Coast .35
13 B 1922 sStock Marsupial from John Day Formation ° .25
14 3 1922 Howe Empire Formation - Faunal Relations: - .35
14 4 1922 Clark New Family and New Genus from John Day .25
15 4 1925 (Clark Pelecypoda - Marine Qlligocene .75
16 -12 1927 Schenck - Marine Oligocens of Oregon .25
17 9 1928 Cushman-4) - %wo-foraminiferal faunules from Oregon
Schenck ) Tertiary 25
18 1 1928 Schenck Western Oregon Oligocens .50
19 4 1930 Stauffer Devonian of California and S.W. Oregon .50
19 9 1930 Merriam Alloeyon, a new Canid from John Day Beds .25
19 19 1931  Schenck Genus Aturis, Western North America .50
20 3 1931 Miller An Auklet from Oregon Eocene .25
20 § 1931 Etherington Astoria Miocene, Fauna and Stratigraphy 1.25
23 65 -1933 Williams Mt .Thielsen, a Dissected Volcano .25
23 11 1935 Hinds Mesozoic end Cenozoie Eruptive Rocks of
R the Xlamath Mountains .15
23 13 1935 Stirton Tertiary Beavers 1.00
24 9 1937 Verhoogen  Mt.St.Helens, a Recent Cascade Volcano .65
1937 Camp and
Hanna Methods in Paleontology . 2,50

Y

These publications may be chtained by Society members at substantial dis-
counts, when orders are consolidafed through the Service Committee.

Arrangements have been made through a local firm for Society members to
obtalin discounts on the Esiwing Geologist'!s hammer with either pick or chisel
point, This is a guaranteed tool and plenty tough for any of us. Members
interested should cormunicate with the Service Committee,

t
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We have been advised by the Oregon State Board of Geoclogy and Mineral
Industries that Society members mny obtain discounts on their publications
when orders of twenty or more are grouped. To us this is a particularly
pertinent series of bulletins and members desiring coples should order through
the Service Committes. .

Society members wishing to take advantage of this service should contact
Mr. Wade,

EDITORIAL COMMENT.

In looking over the News Letters for the past year it has come to our at-
tention that we have no report on several of the trips. All of these trips have
been interesting and in the main, well attended. When we take into account the
weather conditions during the past year it makes one wonder if our trip leaders
might have slipped one over on the weather man by occasionslly planning trips -
for the first and third Sundays of the month.

Seriously, we feel that the interest shown by members going on the trips
indicates they felt the trips well worth while, and the high lights should have
been recorded. We realize the trip lsaders have put a lot of work on the prep-
aration for the trips, and we also feel that they are in the best position to
tell us about what they wishes us to see.

Therefore, in the future we are asking the trip-~leaders to make a written
report on thelr particular trip. Sueh a report sho:ld be prepared to go in the
issue of the News-Letter following the trip, and will serve a double purpose.
First: it will keep fresh in the minds of those who went on the trip, the
things they saw and heard about. Second: it will bring foreibly to the atten-
tion of those members who did not make the trip, those things they missed by
not being on the trip.

Below 1s given a 1list of some of the trips on which no reports were turn-
ed in. ' Some of these trips were taken over a year sgo. Who will velunteer
to look back through their notes and give us a write-up on any of these trips?

February 21, 1936. Northern Washington County. Trip leaders: R. Reynolds and

Bruce Schminky.
May 29-31, 1937. Trip to Bend., Leaders: Bend Society.

July 4, 1937 Mystery trip on Sandy River. Ipader: Bruce Schminky.
July 18, 1937. Boat trip to Bonneville through Columbia Gorge.

December 12, 1937. DBuxton area. Leader: Bruce Schminky. -
Jan. 9, 1938. Salem-Silverton area. Leader: Ray Treamsher {forthecoming

in Clay Bulletin of State Dept. of Geology).

Likewise, in checking over our meetings we find that during the past
year there were many which are unrecorded except for the notice that such a
meeting was to be held. The lectures have been good, and were well attended;
some reviewed recent literature, others were sccounts of actual work carried
out through original investigation. These talks should be preserved and go down
in records of our Society. The speakers have often come at great sactifice and
expense to themsslves in order that they might keep a date made to appear on our
programs, It would seem best, if speaker has no time to write the article, the
notes should be turned over to.us, so some one of the Society can write them for
publication, the article then to be submitted to speaker for approval and correc-
tion.
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Feb, 12, 1937. Lecture - Mineral Waters of Oregon and Elsewhere. Dr. David B.

Charleston,
May 14, 1938
or 1931 The Geology of the Bear Creek Dam. B. S. Morrow.
May 28 Fluorescent Minerals: Dr H. C. Dake

June 2%, 1937. Bonneville and Industry: Dr. Hodge.

Oct. 8, 1937. ILimestones of Oregon and Washington: Dr. Lazell.

Nov. 12, 1937. 1Indian Cultures of Northwest: Prof. M. E. Opler.

April 8, 1938 Ancient Indian Cultures of the Southwest: Prof. M. E. Opler

Nov. 26, 1937 The Microscope in Geology: Dr. Francis Jones.

Jan. 14, 1938 Geomorphology of Oregon, or the Evolution of Oregon's Facial
. Expression: Dr. Warren D. Smith.

Jan, 2B, 1938 Features of Geological Material in relation to the occurrence

of ground water: A. M. Piper.
Mar, 25, 1938. The Ceological Book of John Day country: A. W. Hancock.

SANDY RIVER TRIP, Sunday, March 27, 1938.

As one (rank) geologist to another, what would you do if asked to lead
a trip? In the past when around the real geologists our specialty has been
listening in rapt attention, but never uttering an opinion. There was only one
thing to be done, find some one or ones, who would "come %o the aid of the party".
And we did succeed in securing some excellent helpers, whom we will mention soon.

For many years the Sandy River Canyon near Sandy, Oregon, had intrigued us
greatly. Why the immense clay deposits and why such a deep canyon$ We "decided
this vicinity was to be our’ goal for the day. -

The Caravan, having assembled at eight-thirty, at 6th and Yamhill, was off
to a flying start and with the promise of clear skies. We stopped at Gresham
about nine otclock to gather some more of our party, and we now numbered twenty-
two cars. )

Our Tirst stop at Eris (first helper) Farm, Kelso, gave us some unusual
Indian artifacts teo view and ponder over. Presldent Treasher and ex-president
Vance had a few pointed remarks about a faceted pebble found here. No egree-
ment could be reached on "Indian Graves" or what you have, located on this farm,
Mr. Simon spoke briefly on early Spring flowers.

We now headed our Caravan to the Sandy High School. ©Prof. Orr (second
helper) who 1s somewhat of a geologist as we have discovered, very graciously
welcomed us, Because of considerable work on his part and that of scme of
his students, the members of the Caravan were treated to a splendid display of
Indian artifacts and a number of peculiarfossil bomes. As usual, an argument
arose as to whether certaln specimens were agatized bone or wood. This question
may be answered on our April 24th trip, to be led by Prof. Orr and Mr. Markwart,
into territory where these fossils were found. Prof. Orr mentioned the possibil-
ity of archaeological discoveries along the ridge from Sendy northward to the
Columbia River. He, as a biologist, called our attention to "the great Newt"
(this one pickled) which has been the subject of much discussion recently.

After this pleasant bit of biology we 'were hungry. Lunchecon was served

at noon, with a cold westerly wind, around the fireplace of the one-time Marvel
Inn, which was destroyed by fire some years ago.
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A magnificent panorame spread before our eyes at this spot. We noted an-
cient terraces of Sandy River. They were clearly defined at almost regular in-
tervals. We c¢an see here, so plainly, the time element nesded in the shaping
of our present contours. - Great cliffs of clay extend along River, which con-
tain some "hard-to-get-out" fossils, Some high banks show river bedding in
almost perfect bands. {Please note, an amateur geologist is doing her "best").

Our visitors were introduced at this time and we Burely enjoyed having such
a nice turn out. All seemed to enjoy the discussions and banter around "fire"
in fire~place.

The caravan, once more under way, proceeded through town of Sandy to Logus'

- Farm (helper three). Just one word before leaving Sandy. Prof. Orr mentioned that
here we have a Miniature Pirate Stream, Tickle Creek, which has usurped drainage

from Sandy River, .

Back to the logus Farm. Here we saw traces of 0ld Oregon Trail and heard
storiea of pioneers and of Indians who had a trading post on this spot 1in early
times. The party walked to Sandy River and investigated the banks. Rhododen-
dron Formation shows up in river bed and along banks and i3 eroded in some in-
teresting shapes.

At the invitation of Mr. and Mrs. Haywood (helpers four and five) we were
privileged to enter their uniquely beautiful lodge with its huge fireplace
and its front porch of fossilized wood.

After having had an ideal day for our trip, it now started our usual
and customary downpour, so we decided to call it & day.

" This trip was to have included the regjon around Roslyn Lake. 'We thought
we had found some glacial deposits, but more of that scme other tlme - meanwhile
"happy diggings".

Mrs. Chester Wheeler.

**************;k***REVIE!Hs*******************
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Verhoogen, Jean, "Mount St. Helens: A Recent Cascade Volcano", University of Cal-
ifornia Publcations in Geology, Dept. of Geological Sciences, Bulletin vol. 24,
no. 9, pp. 263-302, 4 pls., 13 figs., inel. maps, 1937

Text is largely devoted to petrography of volecanie rocks from St. Helens re-
gion. General geology and physiography are briefly discussed; geologic history
of the cone itself given in more detail. On a basement of Eocene sediments, vol-
canic activity and deformation beginning in early Tertiary bullt up a platform
chiefly of Keechelus andesites; this was worn down by glaciation; present mountain
built up by volecanie metivity beginning in late Pleistocene, continuing almost to
the present. : : ‘

The present cone is composed of thin beds of olivine basalt and andesites,
local mudflows and pyroclastic depwsits, and recent pumice cover.

{see extreme last page}
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{continued from page 84)

Plugs are identified at Butte Camp, Goat Rock, and Sugar Cone. Recent pahoehoe
flows cover western and soutlwestern slopes; these display typical features: ropy
surface, lava tubes, tree molds. Age of some flows estimated as 100 years; one
flow on northwest side has no pumice cover, assumed to date from 1854, (Latest
pumice eruption reported in 1842 covered adjacent areas but not this flow).

The mountain is younger thean Thielsen, cones of Lassen Peak reglon, or Crater
Lake.

Glacial deposits are very briefly discussed. Existing glaclers are not
described. .

The paper 1s a valuable addition to the library of any one interssted in
the geology of the Oregon country.

Kennath N. Phillips.

STATUS OF MEMBERSHIP,

Mrs. Barr, secretary, reports that 93 members have pald their dues, or
definitely signified thelr intention of so doing et an early date, Some
39 are on our list as not having signified their iatention, and are herewith
clagsed as delinquent. '

-~ ~This respoiise is mo§t gratifying, The benefits our members are receiving
make a constantly growing list; a News~Letter of wider scope, and disecounts on
publications and equipment. Your membership is valuable, and should be s0 guard-
ed. 1 . .

A correct membership list will be published In the next issue of the News-
Latter.
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MINERAL DEPOSITS OF OREGON

by Edwin T. Hodge

INTRODUCTION

Many of the non-metals and a large number of the metals have been
reported in Oregon and, indeed, it can be sald from personal knowledge that
they do oceur in the localitles reported but in "specimen" ocecurrences only.
. . » b

The problem before those interested in developing the potential min-
eral resources of Oregon is a much more complex one that that which faces
other states. This problem is made more difficult of solution because the
interests of our people are centered in farming, forestry, and fisheries,
Were the people primarily interested in mineral industrles and were they to
give their financial and intelligent attention, the problem would still be
hard to solve. In the first place in western Oregon a desp scll and vege-
table cover hides most of the outcrops, and in eastern Oregon lava mantles
much of the surface. Mineral deposits are rarely found even in the most
favorable localities, hence their value. If mines were as common as farms,
then the market would suffer from a plethora of supply and the government
would be harassed by the problem of balance, production and consumption.

On the contrary,minerals basic to industry and vital to our progress and
survival in times of war are rare. The supply Just keeps up to consumption
from one part of the country to another distant locality. TFor example, in
1929 Oregon imported 13,396,000 tons of all goods of which 3,944,000 tons
were minerals. The value of all imports in the same year was about
$708,000,000 of which about $75,300,000 in value were minerals. About one-
fourth in tonnage and cne-ninth in value of all imports were minerals.

gur production of minerals in the same year was $6,876,703. Oregon produced
only about 9% of the miperals she herself consumed. Thus $6,842,297 is spent
annually in excess of our own production to meet our needs.

Supp. v. 4 no. 8 -1-



KINERAL PRODUCTION OF ORFGON IN 1929 and 1935%,
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1929 1935
Ruantity Value Quantity Value

Briquets, fuel Short tons
Cement Barrels (1) (1) (1) (1)
Clay Products 109,494 (2} (2)
Clay, raw Shart tons 1,319 2,236
Coal do {1) (1) {1) (1)
Copper Pounds 655,746 115,411 397,000 32,951
Diatomite Short tons (1) {1) (1) (1)
Gems and Precious Stones (4)
Gold Troy ounces 17,092 353,323 52,920 1,852,200
Lead Short tons . . 10 1,271 30 2,400
Lime Short tons 2,486 40,406 (1) (1)
Mercury flasks (76 1b.) 3,657 446,684 3,456 248,798
Mineral waters Callons sold (4) (4) (4) ©{4) .
Ores (crude) ete. .

Copper Short tons 3,836 (3)

Dry and siliceous -

(told & silver)Short tons 6,673 (3) 61,842* (3)*

Iead-zine Short tons - - 300 (3)
Platinum & sllied metals . .
) Troy ounces 12 870 . - 119 (1)
punmice Short tons 109 3,144 (1) . (1)

* 8amd "and gravel Short tons 2,257,338 1,508,787 - K **
Silver 30,009 15,995 110,100 79,134
Stone - 1,951,890 1,905,747 . (1) {1)
Zinc

" Miscellaneous o 2,491,653 ‘
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U. S. Bureau of Mines, "Mineral Resources of the United States (1932)“(1936}

(1) Value included under "Miscellaneous (4) No canvass

(2) Undistributed . ¥ 1929-1934

{3) Not valued as ore, value of recover- ** Tncluded with Montana
able metal content inecluded under the

metals.

GENERAL MINFRAL OCCURRENCES

The following summarized history of mining in Oregon appears ~in the
Lindgren volume "Ore Deposits of the Western States,” published by the Amer-
ican Institute of Mining Engineers. :

"When gold was discovered in California, Oregonians were among the
first outsiders to rush to the find. In the earlier days the route of agri-
culturiast immigrants to Celifornia had often been through Oregon. After
1848 and apparently not before, there were men trained to search for gold,
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and about 1850 placer gold was discovered in southern Oregon and lode
mines shortly afterward. Eastern Oregon placers were found in 1861.
These two distriets, the one bordering on morthern California, and the -
other bordering on western Idaho, are the only mineral producing districts
discovered to date in Oregon. Details from 1904 to 1932 will be found in
the yearly chapter on gold, silver, copper, and lead in Oregon, Mineral
Resources of the United States {U.S.Bureau of Mines) and earlier details
in Mint Reports. The total velus of Oregon moduction, 1852-1932, has
been $111,588,044. OFf thies gold bas totaled $103,242,000,the output of
silver has been 4,056,671 fine ounces, copper 21,947,149 pounds, lead
430,790 pounds, and zine 12,528 pounds.”

In this brief chapter no attempt will be made to repeat 'the informa-
ion on mineral occurrence por to summarize the extensive literature.
To those interested the best summary of all existing publications will be
found in Bibllography of Geology end Mineral Resources of Oregon by
R. g. Treasher and E. T. Hodge published by Oregon State Planning Board,
1906. ’

Trar rock, mostly basalf, but including some andesite, rhyolite,
and granite has been gquarried in mearly every county in the State, most-
ly for road metal and buildirg aggregate.

From time to time small quantities of granite and some volcanic
tuff are quarried for monumental and building purposes.

Alsc, large quantities of common clay are dug and burnt for drain,
common brick and other similar uses in many counties, usually as a seas-
onel. enterprise. Sand and gravel are mined in great quantities for con-
struction and other uses in every county of the State.

The above non-metal industries exceed by a large figure both the
tonnage and the value of the metals mined. Because of this fact Mult-
nomah County, for instance, is a more productive mineral county than
either Baker, Jackson, or Josephine.

Copper usually occurs in Oregon closely assocliated with gold and
silver. Some of the more distinctly copper orea are found in the Home-
stead district on the Snake River, where it occurs as chalcocite and chal-
copyrite in shear zones of greenstons. Anovher important area in the
copper belt in the lower Powder river walley, where chalcopyrite, chal-
cocite and cuprite are found disseminated through the scattered and
sheared greenstone.

Some copper prospects are found in the Wallowa district, where the
minerals are majnly chalcopyrite in a contact deposit between granodio-
rite and limestone.

Another copper distriect is the Waldo, some twenty miles southwest
of Grants Pass. Here it occurs as chalcopyrite. The production from this
district to date has amounted to approximately three million pounds, in
spite of a long transportation charge to a market. The copper properties
in this section will receive considerable impetus in their development
on the completion of the roads and othe r transportation facilities here.
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Oregon contains numerous scattered coal fields, the most important
of which is the Coos Bay field in the southwestern part of the State, nam-
ed from the fact that 1t entirely surrounded that body of water. The
Coos Bay region is the only one that had recorded a steady production.

There are no mines in Oregon at the present time which are operated
primarily for the moduction of lead. It 18 a common constituent of the
base ores of gold and silver and in greater or less quanitities occurs in
several districts in both eastern and western Oregon, especially in Lane
and Baker counties.

The mountains of southwestern Oregon and northern California have
long been known as a source of platinum, The high velue of the metal
makes the occurrence important.

Peridotite and serpentine derived from it are generally considered
to be the native rocks of platinum, and the abundance of serpentine in
southwestern Oregon may account for the occurrence of it there, although
platinum has not yet been found in place., The production is secured chief-
ly from beach placer mines and associated with black sands,

Quicksilver is widely d@istributed in southwestern Oregon and treces
of its ore, cinnabar, can be found in concentrates of nearly all of the
placer mines. At a few points there has been extensive prospecting.

A deposit of nickel ore in whieh the nickel is present as the green
silicate, genthite, ocecurs a few miles west of Riddle on Nickel mountain.
Peridotite partly changed to serpentine has resulted in the formation of
a body of nickel ore sufflciently large to suggest the possibility of
successful mining. The Oregon Nickel Mines Company las prospected it
quite extensively, but it has not been worked. .

Molybdenum has been found in a few localities in the stmete, the
most noted of which is in the contact deposits in the Wallowa district
previously referred to under copper. The metal cccurs as molybdenite,
the sulphide of molybdenum, and is associated with such minersls as
molybdghite, chalcopyrite, pyrite, magnetite, guartz, calcite, garnet
and epldote. ’

Antimony is found in numerous sections of the State, usually in the
form of stibnite, the sulphide ofantimony. Prospects are found in the
Upper Applegate district, Jackson county, near Watkina and on Porest Creek
in the same distriect. These ores are said to be of value and to contain
gold and ailver.

Stibnite is also found in Big Boulder Creek four miles sast from
Susanville in Grant County.

Chromite is ordinarily found in the vicinity of serpentine areas.
Quite extensive areas of serpentine are found in the southwestern Oregon
countiea, also in Wheeler, Grant, and Baker counties. 1In all of the local-
ities chromite bas been found, but the chief places of importance are near
Canyon City in Grant County and in the Waldo distriect in Josephine County.
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COUNTY MINERAL OCCURRENCES

In the laest few years a number of “spot" maps have been made.
These maps record by symbols and spots the occcurrence of minerals in
the varjous parts of Oregon. Five maps have been made by five differ-
ent organizations and no two of them agree.

The author has gone over these maps amnd records below the occur-
rences that he knows to exist and indicates his opinion on the other
ocecurrences,

In addition he has added some important occurrences not previous-
1y recorded.

The known and importent mineral o¢currénces in the various coun-
ties may be summed up as follows: ‘

CLAT3CP.
Clay residual soils and interbedded clays of late Tertiary age.
Coal, thin ashy lignites of probable Eocene age.

Iron,bog ore limonite deposits on the surface of Miocene basalts.
Chromite and Mononozite reported but of doubtful occurrence.

COLUMBIA.
Iron, coal, and clay as in Clatsop, but here the iron ore beds are

much more extensive.
Salt, bromine and lead reported,; but of doubtful occurrence.

TILLAMOOK.

Gold, chromium and spinel in sparse occurrence in beach and eleva-
ted terrace sands.

WASHINGTON.

Iron and clay as in Clatsop. The iron ore was intensively mined
near QOswego.

MULTNOMAH.

_Gla&s in floed plain andlperched river terraces.
_ An immense sand, gravel aml basalt quarry industry.

CLACKAMAS,

Iron and eley as in Clatsop.
Gold in terrace gravels in the upper reaches of the stream and in
vein guartz (Ogle district). !
Limestone, impure, in marine Ollgocene bheds.
Mercury associated with Plliocene intruslons into e¢lder fractured rocks.
Asbestos reported but of doubtful occurrence. -
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YAMHILI.

Salins wells and common clays.
Iron, gold, chromite reported but of doubtful oc¢currence.

A -

. POLIe.
Limestones as in Clackamas.
Asbestos, chromite, gold reported but of doubtful occurrence.

MARTON.

Copper, lead and zine in complex sulphide cres in the North San-
tiam district. '

Gold in terrace gravels in streams of the Cascade Mountains and
associated with complex ores.

Iron and manganese reported but of doubtful ocecurrencs,

LINN.

Limestone and mercury as in Clackamas, and clay as in Clatsop counties,

Copper, lead, gold, and silver as complex sulphides ores in the
Quartzife district.

Distomite, chromite, and iron reported but of doubtful cecurrsnce.

BENTON.
L3
Limestone as in Clatsop County.
Clay, common red c¢lay.
Chromite and iron reported but of doubtful occurrence.

LINCOLN.

Coal as in Clatsop County.
Gold, chromite, magneiite as in Tillamock County.

LANE.

Copper, zinc, lead with asscciated gold and silver occur in complex
sulphide ores in the Blue River and Bohemia districts.

Mercury associated with late volcanics in the Black Butte district.

Calclte, limonite, bornite occur as gangue in sulphide ores,

Clay as common or s altered tuffs associated with late volcanics
and often contain mercury and orpiment, and as sandy Pleistocene terrace
clays.

Mangenese stems and small veins, brittle asbestos and cobalt (very
rare) occur but give no promise of economie importance.

Saline cold and thermal springs.

DOUGILAS.
Nickel as s lateritic alteration of saxonife rocks at Riddle.

Copper, lead, zinc with associated gold ocecur in complex sulphide ores
at Green Mountain and Drew Creek distriets.
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DOUGLAS (continued)

Gold occurs in stream gravels.

Limestone occurs in tertiary marine strata.

Saline water in springs.

Cobalt as rare associate in some metal vein.

Manganese sgsociated as faint dissemination in volcanics and as a
gangue in metal vains.

Barite occurs as a gangue mineral in some metal veins.

Chromite ceccurs as nodular masses in basic igneous rock.

Cco03,

Limestone as in Douglas County.

Coal occurs near Coos Bay and elsewhere as sub-bituminous high in ash
and volatiles in thick highly tilted beds. .

Geold as in Tillamock county.

Copper and gold occur as lodes in the Rock Creek district.

Chromium as segregations and asbestos as veins in basie igneous rocks.

CURRY.

Gold, plstinum, palladium and josephenite occur In sireams and high
bench rivers, gravels and in marine terraces in the Sixes, Port Orford,
Ophir, Agness, Gold Beach and Chetco distriet.

Beach placers along the Oregon Coast were richly productive for a time
after their discovery in 1852 and have since yielded small amounts of gold
and platinum annually. Renewed interest in them was caused by the industri-
al depression that followed 1929.

The generally mountainous Oregon Coast is bordered in places by coastal
plains that range from a quarter of a mile to four miles in width and are
mostly less than 100 feet in height. The plains are of two different geo-
morphic types. One consists of lowlands composed of baymouth bars or barrier
beaches and the filled embayment behind them; the other is a group of slight-
ly elevated marine terraces.

In addition to these terraces a remarkable series of marine benches, the
results of Pleistocene submergence, appear at intervals between sea level and
1500 feet.

Around many of the capes and headlands the wave cut bench is generally
swept bare of debris by the waves, and stretches that are nearly always de-~
void of any noteworthy beach deposit aggregate about fifty miles in length.

On the other hand, reeniranta in the retreating shores are generally border-
ed by transitory beaches 50 to 200 feet or more in width, and such stretches
aggregate 100 miles in length. Along certain other stretches the retreat

has ceased for the time being and the shors has readvanced by the wave added
beach materlal constituting a back-shore depesit. Such a retrograded and pro-
graded shoreline aggregates 12 miles or more in length and the maximum advance
has been 1000 feet,
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Along the remainder of the Oregon Coast the shore has advenced from a
quarter of a mile to two miles or more from its original position, as the re-
sult of wave built barrier beaches, bay mouth bars, and spits. All of the
prograded stretches are characterized by s simple shore line and a voluminous
beach deposit.

The distribution and height of the islands, the character and profile
of the submarine bench and other features shown by the charts of the Coast
and Geodetic Survey indiecate a shore recession ranging from a quarter of
a mile to four miles and averaging at least a mile. The prograded shores have
advanced as much as three or four miles in places but the net result of the
shore movements is apparently a loss of land area.

The different terraces are capped with Pleistocene marine sediments,
the largest area of which 1s between Port Orford and Cape Arago and is rs-
lated to an ancient shore line at an elevatlon of 170 feet., Beds formed
offshore compose a terrace plain abouf South Slough that is somewhat lower,
and there are remnants of beaches in some of the other terraces.

The placer deposits are wave concentrated layers in the beaches and
offshore beds and are generally called black sands for the reason that they
are composed largely of magnetite, chromite, and other heavy minerals most
of which are dark colored. Commonly these layers contain small patches of
gsand in whieh are found particles of gold and platinum, and in places the
metallic particles are abundant enough to be extracted profitably. In the
beaches that are retreating under wave attack the deposits are variable and
inconstant, but certain beaches are 1likely to be richer and more workable
than others. The backshore of the present beach and the ancient beach at
an altitude of about a hundred and seventy feet have been the most produc-
tive, The pay streak generally ranges from a few fest to 200 or 300 fest
in width, is 3 or 4 feet thick in the middle and tapers toward the edges.
It cansists largely of alternating layers of black and gray sand with more
or less cobbles, boulders and driftwood, and in the ancient beach is mostly
covered with a barren sand overburden 20 to 60 fee} thick.

v - The immediate sources of the beach minersls including gold and platinum
are the shores that are being cut back by the waves. Most of the gold hbear-
ing beaches are south of Coos Bay along the coast opposite the Klamath Moun-
tain reglon which bhears several areas of gold bearing lodes. The lodes of
the interior were the ultimate sources of the gold from which it has been
carried seaward since early Tertiary time. As a result of siream sorting
only the finer particles reached the coast. Ko definite source of the
platinum has been found but its distribution and association with chromite
suggast the abundant serpentinous and other besie intrusives of the region,

Owing to the transitory character of the foreshores of the present
beach no definite estimate of reserves can be made but it is concluded that
deposits suitable for small scale operators will continue to form here and
there along certain parts of the coast. Ordinarily these deposits may be
expected, under working conditions possible, to yield from a few cents to
$2 per day per man. In places the backshore contasins noteworthy amounts
of gold and platinum, but in the decade immediately preceding 1932 attempts
to mine the deposits apparently met with no success and no basis for an es-
timate of their value exists.
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Parts of the anclent beach at 170 feet above sea level remaining be-
tween stream valleys aggregate 8 or 10 miles in length and contain pay streaks
50 to 100 feet wide and a few inches to several  feet thick. These pay sireaks
are generally covered with 20 to 60 feet of barren sand and in most places
their richer parts have been mined. How much ofthe remainder can be pro-
fitably worked under given conditions remains to be determined by prospecting.
Black sand layers occur also in ancient offshore beds and in places at least -
contain a little gold and platinum. The "black sand" beds mey be regarded
as a possible future reserve of chromite and other minerals in case of emer-
gency.

Silver oceurs in the Port Orford and Elk River distriet in veins; copper
in the Agness, Collier Creek distriect in veins. Iron occurs as a laterate
at Collier. Copper and molybdenum occur in the Gold Beach district. Mer-
cury occurs assoclated with later voleanies. Chromite occurs as segregation
in baglc igneous roeks. Clay occurs In soils and as shales in Cretaceous
rocks. - s ) ‘

JOSEPHINE,

Greenback district: Northeast corner of Josephine County.

The deposits of this distriet were first worked about 1860, and it is
known that the Grave Creek placers alone produced $20,000 in 1883. Placers
heve been in operation along Graves Creck for more than 50 years and this
gulch has been one of the most productive placer grounds in the state. It
was estimated in 1912 that at least $400,000 had been taken from Grave Creek.
The Greenback Mine is the main producer for this region. Its production
was second in the state during 1904. It has not produced since 1910. The
sporadiec production from the area now is largely from small placer and pocket
operations.

The Martha and the Greenback mines were the most produective of the deep
mines in the district. ’

The rocks are either shales and argillites of the Galice (Jurassic)
formatlon or are greenstones and serpentines altered from igneous rocks .
mostly auganites and andesites.  Most of the mines occur in the Greenstone .

: The mineral resources of the Greenback district are not diversified
but the metal mines have ylelded a large production. The district contains
both placer deposits and metalliferous deep mines.

Galice district: Northwest corner of Josephine County.

The Almeda mine 1s ths best known mine in the district. It has produc-
ed $23,580 worth of metals. GCold placer deposits and gold and copper vein
deposits have produced about $5,000,000 in gold alone; only in recent years
has the output of vein deposits exceeded that from placers,

Aside from small deposits of stream gravels the rocks of the ares are
either Jurassic sediments (Galice) and Dothan or igneous intrusives” (pos-
sibly with some exirusives). The genéral strike of the sediments and al-
so of the contact bhetwsen the sediments and igneous rocks is about north
20° east, The sediments dip steeply to the eastward, but are overturned
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80 that the strata to the west are younger than those near Galice.

Grants Pass District:

Placer gold occurs in the gravels of Rogue River and of Picket Creek,
The first serious efforts to mine was the Jewell mine in 1863. In 1891
the Flanagan mine on Pickett Craeek produced $18,500, In 1909 the Swastika
placer mine produced about $10,000, Most of the output of the Grants Pass
district during recent years has come from workings along Jump Off Joe Creek.

0f the lode mines, the Granite Hill located 9 miles ncrtheast of Grants
Pass and the Daisy Mins at the head of Jack Creek are the most productive.
They have produced §75,000 and $200,000 respectively.

Lower Applegate District: . : .

The drainage of the Applegaté river contains pldcers that have operated
for meny years and lode mines of copper, gold, silver and chromium.

The roeks of tha lower Applegate district include argillites, sandstones,
quartzites, limestones, marbles, greenstonss, serpentine, and tonslite as
well as alluvial deposits., The oldest rocks are the usual Paleozoic sedi-
ments. The next younger series consists of argillites and sandstones of
Jurassic period. The only later rocks are Recent alluviaml deposits.

The mineral resources of the lower Applegate district include building
stone, marble, limestone, shale, chromium, iron, copper, silver and gold.

Waldo distriet:

The Waldo district located south of Kerby and the Lower Applegate dls-~
trict and east of the west fork of the Illinois River.

In the spring of 1853 a stampede to Althouse Creek occurred. At asbout
the same time saillors are said to have sbandoned a ship on the coast and
travelled overland to "Sailior's Diggings" where a ditch costing $75,000
is said to have paid for itself in one year. Work in the gravel at Scotts
Culch near Waldo began in 1861 and continued for about 35 years. The
chief mining activity in this district has been placers ever since mining
began and unlike other districts in scuthern Oregon, these gravel deposits
are still productive and have some promise, -

The Waldo distriet is occupied chiefly by old sedimentary rocks in-
cluding argillites, quartzites and limestones, and by dark colored sub-
siliceous igneous rocks including andesite, serpentine, auganite, pyrox-
enite and others. - ‘

Lode deposits include chromium, iron, manganese, gold, silver, and
copper. In general these depousits are not accessible being 35 to 50
miles from mass transportation. Gold placers in addition to the above
occur in the Illinois River, China Digginga, and Mule Craek districts.
Chromite oacurs widespread as segregastions in the basic igneous rocks.
Limestone occurs ms beds and lenses in the Paleozoic formation and some as
at Grants Pass are of very large size, others are small and located a long
distance from transportation. Manganese and rarely galena and cobalt occur
associated with.some of the metal veins. Graphitiz schists occcur.
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JACKSON,

The county is located on the border between the intrusive igneous
mass of the Siskiyou Batholith snd the Cretacious and Tertiary sediments
that dip to the northeast under Bear Creek Vallsy. The oldest rocks of the
district sre the amphibolites and quartz misa schists thet are found along
Wagner Creek, East of Wagner Creek are some sandsione, argillite, and lime-
stone beds of Paleozoic age. The next younger series of rocks consists of
the Siskiyou Batholith in its various phases.

Following the intrusion of the hatholith came = long period of ercsicn
following which time the Cretaceous deposits of Bear Creek Valley were laid
down. Tertiary volcanics - ash and tuff were deposited on top of the Cre-
taceous, These sediments were then tilted 10-25 degrees northeast and cov.-
ered with later lavas, These lavas are basalt, andesifte, and rhyolite.
Since the extrusion of the lavas, erosion end stream deposition has been the
order. Bear Creek Valley is consequent to the lava flows,

Ashland Distried:

Ashland district is located near the town of Ashland 12 miles north of
the California line. The important mines are on a ridge a few miles west
of Ashland and also on Wagner and Sampson Creeks,

Mining in the Ashland district began in 1858 in the '49 Diggings. ILode
mines were opened about 1880. The chief producer was the Ashland mine which
produced about $150,000 from 1892 to 1899.

The geold-quartz mines are the most numerous and ineclude such mines as
The Ashland, Mattern, Redder, Shorty Hope, and Burdic. The ore consists of
frea milling gold in a gangus usually of quartz. None of the lcde mines of
this distirict are big producers although some promiss was shown on the Ash-
land property.

Copper, lead, zincs ars obtained from asphalerite quartz mine 3 miles
north of Soda Springs on Sampson Creek., The veins contain quartz, sulfides
of iron and zinc with occasional stibnite and realgar, Molybdenite is found
in a limited quantity in the aplite dikes south of Ashland.

Upper Applegate District:

The Upper Applegate including all of Jackson County that is drained by
the Applegate River. Most of the production of this area has been in plac-
er gold. Since 1903 the placers have declined,” and no large quartz wvein
mines have as yet taken their place in this district. The rocks of the
county are similar to those of Josephine County. '

Antimony occurs near Watkins and on Forest Creek - NEi Sec. 35, T.40 S,
R, 4 W. An adit exposes stibnite and cervantite. Copper in small copper
prospects occurs on Bear Guleh and near Sterling Ditch. Ore minerals are
chiefly chalcopyrite and pyrite. . i
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Gold and silver occur in placers. The Sterling mine is located on
Sterling Creek 1 to 4 miles above its mouth. Value of gravels was about
40¢ to the cu.yd.; total production from these grounds 1s more than
$3,000,000. There are also good placers on Forest Creek and values as
high as $7000 to the acre have been recovered. There are numerous lode
mines in this district, most of which have no production records, The
Steamboat pocket, mined out before 1869, is said to have produced more
than $350,000 from shallcw surface workings.

Jacksonville District:

Jacksonville district is located in Bear Creek Valley between Phoenix
and Central Point. N

The chief placer deposit is along Jackson Creek including both forks
of the creek near the town of Jacksonville. The gold quartz veins of the
district are along the west fork of Jackson Creek within three or four
miles of Jacksonville. The Opp mine about 1} miles west of Jacksonville
has a production record of about $100,000.

Gold Hill District:

Gold Hill district includes the whole Rogue River Valley from Csntral
Point and Table Rock westward to Josephine County. It contains many mining
districts organized during the years from 1853 to 1884, The rich pocket
from which the town of Gold Hill teakes its name was discovered in January,
1859.  $400,000 was taken from this pocket during the first year. The
placer mines have been producing for a long period of time but thelr produc-
tion has been steadily falling off and no lode mines are found that are cap-
able of maintaining the production this district has enjoyed in the past.

Cinnabar has been reported from the SE%—Sec, 3 T, 34 8,, R, 3 W,, and
on the south side of Evans Creek in Sec. 19, T. 34 S., R. 2 W.

Iron and copper have been reported from this distriet but no production
is recorded.

Most of the gold produced from this distriect has been from placers.
These placers are all closely essociated with the present streams being ei-
ther in the present stream beds or on terraces many feet sbove them. A few
of the placers have been worked with dredges, but hydraulic mining has been
the prevalent method. The placers are located on Kane, Sams, Sardine, Galls,
Foots, and Evans Creeks and on Swacker Flat. Smaller placers are widely
scattered over the area. . Large placers ars not loccated on the Rogue be-
cause of the narrowness of the channel which in most places is of gorge -like
proportions. The auriferous quartz mines of the distriet are chiefly of
the "pocket" type consisting of secondary enriched quartz pyrite veins from
which a large part of the pyrite has been leached leaving the gold. The
"pocket" near Gold Hill produced a total of $700,000. The Braden mine
about two miles south of Gold Hill preduced about $30,000 during 1907.

High volatile and ashy sub-bituminous ccal beds occcur in Tertiary beds
of Bean Creek Valley and east of Medford.

Supp, v. 4 no, 8 -12-



Generals
Saline waters near Ashland contain iodine and lithium chlorides.’

Granite of the Ashland batholith is deeply weathered and its arkosie
i1s used for road dressing; some has been ground for building use.

Limestone cccurs in the Paleozoie rocks as lenses and beds,'standing
at high angles in many places,

Graphite schists occur.
Clay of the common type occurs in many places either below coals, as

rocks or as alteration of rhyolite tuffs.

Ashestos in veins and chromite as segregations occur. in many places
in basie igneous rocks.,
. Asphaltic and oil shales occur east of Ashland and slsewhere.

Antimony occurs as small fissure veins and also associated with other
metals. ’ )

WASCO.
Gold occurs sparsely in bench gravels.
Chromite and copper reported but of doubtful occurrence.
SHERMAN.
Diatomite occurs in Pleistocene lake beds.
Silver reported but of doubtful occurrence.
GILLIAM.
Limestone reported but of doubtful occurrence.
MORROW .
Limestone reported but of doubtful occurrence.
Coal high in ash and thin beds of lignite occur in Focene beds,
UMATILLA.
Clay ’occurs as alluvium,
Gold occurs sparsely in terrace gravels,
Iron reported but of doubtful oeccurrence.
WHEELER.
Diatomite occurs as in Sherman County.
Coal occurs as in Morrow County.
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WHEELER (continued)

Gold oceurs in terrace gravels in Spanish Gulch and in the John Day
distriet. : :

- Sil{c; in small quartz veins and as diatomite.
Asphalt oceurs as fillings in rare geodes.
Chromite, mica and iron reported but of doubtful occurrance.

JEFFERSON.
Copper, gold, silver, In complex ores in the Ashwood distriect.
Nercury ocfﬂrs in the Ashwood distriet.

7 CROOK.

Morcury occurs in the Ochoco distriet associated with Eocene volecanies.
Gold and mercury occur in the Bear Creek Butte distriet.
Cecal occurs as thin impure lignites in Eccene beds. -
Diatomite oceurs In Pleistocene lake beds.
Asbestos, brittle, oceurs in small veins.
Limestone, very siliceous, occurs in Paleozoic rocks.

DESCHUTES.
Diatomite oceurs in Pleistocene lake beds.
Salines occeur in desiccated lake beds.
Clays from decayed lavas are presént.

Ei@MATH.
Diatomite occurs in Pleistocene lake beds.
Volcanic cinders are quarried for railroad ballast,
Gold and chromite reperted but of doubtful occurrence.
LAKE.

Gold cccurs in quartz veins in New Pine Creek and Coyote Hills distriet.
Diatomite and borax occur in Pleistocene and Recent lake beds.
Mercury occurs in assoclation with young volcanoces.

Limestone reported but of doubtful occcurrence.
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HARNEY,
Gold and copper oceur in qugrtz veins in Harney and Pueblo districts.
Mercury as in Lake County.
Saline and diatomite occur in desiccated Pleistocene lake beds.
Asbestos occurs in shear zones of basic igneous rock. ‘

Limestone, gypsum, salt, bromine, graphite reported but of doubtful
OCCUrTENCE . ) .

MALHEUR.
Gold, copper, silver, quartz veins in the old rocks at the south end
of the county. ;

Mercury, asbestos, salines occur as in Harney County.
Diatomite occurs in Tertiary lske beds.
GRANT, BAKER, UNION, WALLOWA.
General:

Gold deposits of the Blue Mountains are distributed over a belt about
100 by 40 miles extending from the Snake River to Canyon City, comprising
Carboniferous argillites, Triassic slates and greenstones, pre-Jurassic
gabbros and in quartz diorites of post-Jurassic agse.

The deposits occur chiefly as veins fillings both simple and composite.
Their general etrike is to the northeast near Bald Mountain batholith; more
northerly in the Wallowa Mountains; elsewhere they do not appear to be so
systematically arranged.

The dominant wall rock alteration has been sericitization in the felds-
pathic rocks, silicification and pyritization in the argillites. Replacement
of the walls by vein material is shown by many phantoms of wall rock in the
sarliest quartz.

Kineralogically the veins are characterized by a quartz gangue with
subordinate calcite, dolomite, and fuchsife. Metallic minerals are pyrite,
arsenopyrite, sphalerite, chaleopyrite, tetrahedrite, and galena, and lo-
¢ally, hessite, bornite, argentite, stibnite, pyrargyrite, sylvanite and
fraibergite.

The segquence of deposition of minerals is generally barren guartz,
pyrite, arsenopyrite, sphalerits, chalcopyrite, tetrahedrite, galena,
The early quartz and in some cases the earliest pyrite in the composite
veinas sre brecciated and the openings filled with later generations of
the sams minerals and the other sulfides., In the larger veins the workable
ore is commonly confined %o youngest parts of the veins.

Primary zoning about the Bald Mountain batholith is marked by the chang-

es in the proportions of the sulfides to gangue and in the ratio of free
to base gold rather than by changes in the variety of minerals. The inmer
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zone is characterized by a large ratio of sulfides to quartz and a low ratio
of free to total gold, while the other successive zones have leas sulfides
and more free gold, The average grain of the sulfides also decreases out-
ward from the intrusive center. :

GRANT.

Gold and mercury occur in the Canyon distyict; gold and silver in the
Grant distrioct; gold, copper, silver and antimony oceur in the New Eldorado
distriet; gold, copper and cobalt occur in the Quartzburg district, and
gold, silver, lead and copper occur in the Susanville district. All of
these occur as complex sulphides in lodes associated with pyrite and quartz.
Gold also oceurs in terrace gravels along many of the streems.

Limestone occurs in Mesozoic marine formations.

BAKER.

Gold occurs in Baker, Cornuccpia, Cracker Creek, Rock Creek, Moﬁmoﬁ +

Basin, Sparta and Sumpter districts as quartz veins.
Gold and silver occur in the Cable Cove distr}gt.
Gold, silver, and copper occur in the Conner Creek district.
Gold and copper occur in the Bagle Creek district.
Gold, silver, and mercury occur in the Greenhorn district.
Gold, copper and silver occur in.the Homestead district.
Gold and tungsten occur in the Virtue and Weatherly districts.

All of the above occur in lodes with sulphides, quartz, pyrite, ete.
as veins.

Cobalt and galena occur in some of the above associaticns.
Gjpsum cccurs on the Snake River near Homestead.

Limestone occurs at many localities, highly faulted and folided in Paleo~
zolc rocks.

Coal occurs in small lignitiec beds in Tértiary rocks.
Chromite oceurs at many places as segregations as in bagsic igneous rock.
Clay and diatomite occﬁr ;n Tertiary lake beds. .
Placer gold occurs in terrace gravels. '
UNION.

Gold cccurs in quartz veins at Camp Carson.

Diatomite cccurs as in Baker County.
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WALLOWA.

~ Gold, copper, lead, silver, snd chromite and diatomite, limestones,
molybdenum, occur as in Baker County.

WHERE TO HUNT FOR MINERALS.

The list of mineral occurrences as recorded by Oregon Bureau of Mines
and Geology, Vol. 2, no, 4, Dec. 1916, covers 306 pages of fine print and
yet the list of operating mineral producers given in this book by A. M.
Swartley 1s meagre indeed. The answer to this anomalous situation is not
hard to find. None of these lists are anything more than lists; they offer
no sound basic principles upon which exploration and research may be con-
ducted, This is not & criticism of the above publication because they can-
not publish information that does not exist.

Man has been a miner since the Stone Age. Mining is the oldest of man's
oceupations. In this long span of time many prineiples of Nature's way of
hiding minerals in the earth heye been dizcovered by tollsome digging. ‘These
principles, so arduously learned, have been carefully recorded. To learn
them a man must spend most of a life time in intelligent study. To assist
the miner, the chemist, physiecist, geologist, biologist and many other s¢ien-
tists have researched into the laws of Nature. Some laws have been discovered.
The laws of Nature and the empirical discoveries of the miner combined must
all be at the command of the man who searches for minerals, hidden below the
surface, in Cregon. In addition he must be a worker; mountains cannot be
climbed, creeks waded for miles, and soil and brush removed from bed rock
by sitting in an office nor by promotions of companies nor even by writing
articles of this sort, i

It is evident from what has just been said that if I were to treat this
subject properly, I should be writing several volumes and not a short chap-
ter in a book. Hence what 1s =said below can only be a gensral statement of
gome of the facts which explorers for minerals in Oregon must know before
they begin to searchov

. Ignsous rocks contain small amounts of all elements found in ore de-
posits and it has become rather definitely established that metallic min-
eranl deposits are genetically related to igneous activity, particularly that
igneous activity that proceeds at considerable depths below the surface of
the earth since it is here that are found the conditions for concentrating
the valuable elements from widely disseminated ore minerals to economic de~
posits.

Large bodlass of liquid rock have been formed at various intervals in
geologic time st great depths in the earth and have eaten thelr way upward,
gradually cooling as they progressed into the upper layers of the earth.
During the cooling and solidifying process some of the metallic elements
that are of economic value to man remain mobile longer than other constitus
ents which progressively crystallize out as definite minerals.oreOther metal-
lic ore minerals erystallize early. These early crystallizing minerals
being heavier than the solution from which they crystallized sink and mey
accumulate in large masses to form ore bodies of considerable importance,
within the body of the intrusive rock. Such ore bodies include iron ores,
chrome ores, nickel and cobalt ores.
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The remaining metals are kept in solution until most of the remain-
ing materials have crystallized. The maetals thus kept in solution inelude
gold, tin, tungsten, copper, arseniz, silver, and mercury.

After erystalijzation of most of the magma, crack and fissures develop
in the solidifijec portions due to changes in volume of the mass in passing
from liquid to solid. Cracks Md joints exist or are developed in the rock
surrounding the intrusive body dus to changes in temperature and forces of
the intrusion causing deformation. The residual liquid from the crystal-
lizing magma teinz under pressure is injected into the fissures in the sol-
idified part of the intrusive and into the surrcunding country rock. The
greater the time allowed for the cooling of the magma the more completely
the metallic elements are concentrated in the residual ligquors and the larg-
or and more valuabla the ore deposits resulting.

On the map the solid black represents areas of coarse grained "gren-
itle" rock which consolidated at comsiderable depth below the surface of
the earth and have since been revealed by removal of the covering rock.
Within these rocks will be found ore depoaits resulting from accumulations
of sinking crystals of ore minerals. Surrcunding these plutonie rocks are
those rceks that were intruded by the magma and into which the residual 1i-
guors Irom the cocling and ¢rystallizing magmas were injectsd to form veins
and fissures classed ss ore bodies.

Along the Cascade Ranga there are exposed a fow intrusive plugs much
younger in age than the intrusive rock of the northeastern and southwestern
parts of the State. These are shown by short lines. Some mineralization
is to be expected and actually occurs in the vicinity of these plugs, but
due to their smaller size, consolidation near the surface and conssquent
more rapld cooling, the segragation of the valuable constifuents did not
progress to the extent observed in the older intrusions that sclidifijed at
greater depths. Consequently the mineral bodies associated with these plugs
are likely to be small and lack persiztance to depths.

In other areas indicated by a cross there are mineralized complexes near
which ne intrusive rocks are cbserved. Howsever, from observation of the re-
lationship betwesn ore ceposits and Intrusive rocks it is reasonable to as-
sume that thesa mineralized ccmplexes are related to intrusive plugs that did
not reach tha svrface and have not yet been exposed by erosion.

In the mineralized complexes in the young cover rocks cinnabar is the
predominating ora, though cther vres may occur. Cinnabar is a mineral formed
typically under low temperatures andé preasure conditions and consequently
usually ocecurs near ths surface and does not extend to great depth. Such de-
posits may be genetiecally connected with intrusive bodies lying at some depth
below the surface of the earth.

Areas in which limestones occur are indicated by a dashed and dotted line.
In these aress at various times in the geologic paat calcium c¢arbonate was
deposited from the seas that covered the area.

Calcivm carbonnte was deposited as a direct chemical precipitate or

through the esgency of calelum carbonete secreting organism such asz corals
bryozoans and foraminjifera.
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Limestone areas in which intrusive bodies occur are very favorable lo-
cations for ore depoaits since the mineralizing solutions from the intrusive
react chemically with the limestons. Large ore bodies frequently occur at
the contacts of the limestone and intrusive as & result of the replacement
of the limestone by the ore bearing solutions. The limestonss are also very
valuable in agriculture, cement, lime rock and for Pther uses. -

Most of the State 13 covered by young rocks of either sedimentary or
voleanie origin, What lies under these young cover rocks is conjectural.
The mineral deposits assoclated with these rocks include c¢oal, cinnabar,
salines, .and some limestons.

Coal cecurs in greatest volume in the marine sedimentary rocks along
the northwest and west central parts of the State, The deposits result from
accumulation of organic (largely vegetable) material in swampy areas near
tide level.

Lying on top of the lavas in the socutheastern part of the State are
areas in which saline deposits may occur. These areas are stippled on the
map plate. ' T

It 1s generally held that saline deposits result from evaporation of
undrained lakes in arid regions. Water flowing into the lakes carries ma-
terials in solution, If the lake is undralned and the lake level is main- -
tained by evaporation there results a concentration of the dissolved sub-
stance in the lake water due to continued addition by streams until super-
saturation and precipitation oceur, The lakes in scuthsastern Oregon were
probably much larger in the past than they are now, The water has hteen evap-
orated but the dissolved salts still remain in the old lake beds. These
deposits may include salt, borax, potassium, and sodium carbonates and ni-
trates, and sodium sulphate.

In Nevada and parts of eastern California portions of the earth's erust
have been fractured and the broken blocks tilted upward to form mountains.
AS a result, older mineral-bearing rock has been brought to the surface.
This 1s 1mportant in an area where lava and lake beds would normally cover
the surface and hide whatever mineral might be below.

Consequently the extension of this fault block ares into southern Ore-
gon 13 shown on the map.

ORIGIN OF OREGON'S MINERAL DEPOSITS

IN BODIES OF IGNEOUS ROCK.
Deep-seated Intrusives.
Non-Segregated:
Monumental stone near Prairie City and Ashland.
Segreated:

Platipum - segregated from serpentine and pyroxenite, and other
basic rocks in very small amounts (such as precious metals,
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waathered from such rocks, are fournd now in beach placers in Coos
and Curry Counties, alsc in Waldo district in Josephine County)..

Chromite: found in the Blue Mountains -~ John Day area in Grant
County between Prairie and Dayville - also on Granite Creek -

small deposits on Connor Creek in eastern Baker County. This chro-
mite occurs in small lenses in serpentine. The serpentine was or-
iginally a rock between saxonite and dunite. Chromite averages
30-40% Crp03; - as high as 50% occasionaliy.

Also found in Klamath Mountaing as segregations from pyroxenites
which have been altersd to serpentines.

Iava ¥Ylows:
Trap rock, mined on a large scale for road metal, construction and
other uses in nearly every county in the State.
Some copper has been féund in basaltic lavaa, ™

Volcanoes:; -
Cinders are quarried from Bend 11+ Klumath Falls rrom volcanoes,

gggmatite Veins.

Coarsely crystalline igneous vein-dikes containing quartz, feldspar and
mica are very rare in Oregon. A few large pegmatite quartz veins are
known, one near Hugo near Grants Pass and in the Wellowa Mountains,

JIgneous Vein Deposits.

>

High temperature and pressure veins and shear lodes,

Gold = quartz veins of the Blue Mountains "gold belt"™,

Magnetite veins near Grants Pass and in the Snake River area.

Vory old rocks, older than the Cambrian, are not certainly known in

Oregon, consequently the above types of depoaits which are found main-

ly in such rocks are rare in Oregon.

Paleozoic, and to a large eitent the nesozoic rocks occur as islands

standing nbove the general level of Tertiary volcanics9 lake beds and

marine formntion which cover most of the State,

Moderate Tempersture and pressurs veins:

The moderate temperature veins occur mainly in older rocks and
are to he found generally only in these "islands",
Gold: Bluve Mounftain District, . This district extenda from the
3Snake River to Csnyon City. Veins contained in Carboniferous
and Triassic states and argillites and gabbroitic intrusives.
Daposits and veins of filling containing quartz gangue with
mica (fuchsite), calcite and dolomite. Metallic minerals and
prineipally pyrite, arsenopyrite, sphalerite, chalcopyrite,
galena, tetrahedrite;, and occasionally gold, bessite, bornite,
. argentite, stibnite, pyrargyrite, sylvanite and freibergite.

) Copper: chalcopyrite, pyrrhotite veins of southewsstern Oregon.
Pyritic Replacements: Seven Devils diatrict of Idaho continuous
into Oregom.

Cobalt: veins of southwestern and northenstern Oregon,

Low Temperature and pressure veins: -

The veins of low temperature and pressure are formed closed to
the surface and are found in rocks that were not deeply buried
when the mineralization took place. Consequently most of the
mineral lodes of Oregon cceur in such rocks.

Complex sulphides of copper, lsad, zine, gold, and silver.
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fasaade Mountains:

A chain of epithermal ﬁasa metal deposits extending from near the
California line to the Columbia River as in the Bohemia distriect.
Gold: chief product. Silver, copper, and lead also produced.
A chain of mineralized areas extends-from the California line
to a point north of the Columbia River in the Cascade Mountains
of Oregon. In the Bohemia district the mineralizatlon chiefly
oeccurs “in a series of interbedded andesitie tuffs, andesites, and
rhyolites, which have been intruded by dikes and stocks of grano-
diorite, diorite, porphyry, and dacite porphyry. Halos of meta-
morphosed roek, variously characterized by tourmaline, cherty
quartz, epidote, specularite, chlorite, and magnetite veinlets
oceur with scme of the intrusive masses,
Most of the veins are characterized by brececilated country rock
cemented with vuggy comb quartz. The primary alteration of the
country rock is mainly silicification and sericitization. Weather-
ing has produced ksolinite and beidellite.
The most typical veins are those containing sphalerite, galena,
chalecopyrite, and pyrite, which occur in lenticular shoota in the
quartz-cemented breccia. 4 little tetrahedrite is occasionally
found asscciated with the chalecopyrite. Some veins contain in
different proportions calecite, calcifercus rhodonite, specular-
ite, adularia, barite, and a few veins contain queriz and calcite
and free gold. The gold content of the complex sulfide veins is
generally low and silver predominates over gold about five to
one by welght.

Direct Igneous ¥manations
Subsurface.

Quicksilver: In Oregon quicksilver has been produced in & number
of places along the foothlills of the Cascades in Douglas and Jack-
son counties, also east of Prineville, Crook County, and close to
the southern boundary of Malheur County. Black Butte in Lane
County has been & stesdy producer for a number of years.,

In Douglas and Jackson counties most of the deposiis are enclosed
in Eocene sandstone and tuffaceous strata, related to but not
closely restricted to faults. ZLocally a superincumbent impermeable
layer has evidently aided concentration. The cinnabar is generslly
associated with little other introduced material, but pyrite,
marcasite, ecalcite and other carbonates, chert and quartz occur.

The wall rocks show replacement by seriecite and fine grained sil-
ica, or quartz and beidellite, or locally by fine grained quartz
and carbonates. No bituminous mmtter 1s known,

In Crook County and adjacent parts of Wheeler County the deposlts
are in Tertiary lavas. Some of the lodes are rather sharply defin-
ed veins; others are networks of seams in brecciated rock. The
lode minerals are cinnabar, pyrite, quartz, chalcedony, opal, cal-
cite, clay minerals, and small amounts of an asphalt-like hydro-
carbon. The wall ro¢ks are altered to clay minerals with some
silification. -
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In Malheur County the Opalite mine is an intermittent producer.
The lode consists of silicified Tertiary tuff with cinnabar and
terlinguite, Development shows the ore body is approximately 150
feed wide by 350 feet long and does not extend over 50 feet below
the surface. .

Antimony: (a) Baker County - stibnite near Baker in the Palmer
district.
{b) Curry County - stibnite vein at Eckley.
(e¢) Jackson County - stibnite with silver and gold on
.Applegate river near Watkins. Also 20 miles south ,
of Jacksonville.

Manganese: lower epithermal hausmanite deposits derived from man-
ganous facies in chert beds. It 18 associated with lava
flows in the southwestern part of the State.

Surface Deposits.

Sublimaftes of sulfur and mercury from fumaroles on Mount Hood and
older extinet fumaroles elsawhere,

HYDROTHERMAT, DEPOSTTS.

Hydrothermal eftects are associated with all ot the above mineralization.
Asbestos and tale of the southwestern and northwestern part of the State
occur in basie rocks.

Clays - some of the ¢leys of northwestern Oregon may be of this origin.

SPRINGS.

Calcaracus tuffs and silicious sinter is found near wvarious hot springs.
“Saline welld of the lower Willamette valley and thermal springs in var-
ious parts of tns State.

CHEMICAL CONCENTRATES.

x

Lakes and desiccated lakes of eastern Oregon contain caleium magnesium,
sodjum and potassium chlorides, carbonates and sulfates and borates.

MECHANICAL CONCENTRATES.

Gravels and sands in many streams and terraces are mined extensively

in all parts of the State.

Gold, platinum, palladium and chromite occur in stream beds, terraces
and sea c¢liffs, especially in southwestern and northeastern and central
Oregon.

BEDDED DEPOSITS (SEDIMENTARY).

Marine limestone occurs in the Paleozole of southwestern and northwestern
Oregon, in Mesozoic of north central and Oligocene rock in northwestern

Oregon.
Gypsum occurs in small beds near Homestead, Oregon.
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BEDDED DEPOSITS (SEDIMENTARY).

Diatomite occurs in Pleistocene lake beds of eastern Oregon.
0i1 shales occur near Ashland.

Eocene coala, high in ash and volatliles, occur in western and north
central Oregon. :

SO0ILS AND LATERITES.

Lateritic and Bog Iron ores occur in Clatsop, Columbia, Clackamas and
Washington counties,

Clay probably of lateritic origin occcurs in northwestern Oregon.
Nickel occurs as a leterite derived from saxonite on Nickel Mountain.

METAMORFHIC DEPOSITS. -

Graphitic schists oceur in southwestern Oregon.

The map shows the intrusive rocks from which came the mineralizing
solution, the intruded rocks which reacted with the intrusive rocks
and formsd favorable media in which the ores developed the fracture .. .
lines along the Cascades through whizh later lgneous rock of mineral-- LT
izing character came. The map indicates the argas in which prospect-" -
ing for metallic ore should bve mogﬁ:filigentlymprosecuted.
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) Field Trlps

Leader F. L. Davis ' ' .

Locatlon New Wolf Creek Highway to the sea.

Caravan leaves 8:00 a.m. sharp from starting place at SW6th

ave, and SW Yamhill St. Those wishing to do so may join

the caravan at the Tar side of Forest Grove at 8:30. Carsvan
will proceed via Gales Creek rcad to intersection of new

Wolf Creek Highway with Timber-Vernonia road; thence along

the Wolf Creek Highway to Bear Creek camp. A walk of one-

half mile from that point is contemplated.

Mileage of road trip: 108 miles. If there should be suff1cient
rain to soften the rcad bed, the trip will not be permitted and
a substitute trip will be arranged to Devils Rest in the Columbia
Gorge, via Wahkeena Falls. Walking distance eight miles.
Definite announcement will be made not later than the lecture
on May 13th.

Sunday
May 1l5th

a1y

-

pr

Week-end Decoration Day trip. ' ' -
May 28,29,: Leave Portland Saturday, May 28, any time during the day, aith-
30th : er individually or in groups.
Take Wapinitia Cut-off to Maupin, 103 miles.
Take Dalles-California Highway to junction 22 mi.
Turn left to Shaniko, 11 miles.
Leave main highway, turn square to right, to Antelope, 7 miles.
3 miles beyond Antelope, take left hand road to Clarno, 12 -
miles, Cross bridge, fcllow main road about 2 miles to oil
derrick. ’ oo e ) ! '
Turn to left, opposite derrick, follow dim road between small
houses 4 mile up dry canyon to camp. ILate Sunday p.m. break
camp and move to west side of river to mammal beds about 2
miles down the river. Return home Monday afternoomn.
What to take: )
Food and water for two days. o .
Bedding for two nights, if camping ocut. Tourist accommodations
at Fossil, 16 miles.
Take medium weight hammer, cold chisels, small trench pick and
paper or sacks for wrapping specimens.

-~

Sunday ' t+ Bull Run Dam -
June 12th : Leasder: B. 3. Morrow.

<" Lecturss’

Friday : Dr. Ethel I. Sanborn, Professor of Botany, Qregon State College,
May 13th : who is a specielist in paleobotany, will discuss the proper

. methods to use when collecting palecbotanical specimens. Con-
sideration will also be given to the necessary tools. Dr. San-
born has gained widespread recognition for her work on the
Goshen and Comstock flora, and subsequgnt studies.

by E
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Lectures (continued)

Priday : Mr. Earl X. Nixon, Director, State Department Geology and
May 27th : Mineral Industries, will give his impression of mining in
the South American jungles.

]

New Members

0. E. Stanley, TA 1250, . ) Paul Van Secoy,
2601 SE 49th Ave. ) Phone Salem 5648,
. Portland, Oregon ‘ 1000 Chemeketa St.
) Salem, Oregon
Arthur H.Greiaser, TR 4745, Business address:
3424 NE 30th Ave. . State Highway Dept.
Portland, Oregon .. Salem, Oregon

Business address: Elsetric Bldg.

NEW LOCATION FOR THE THURSDAY LUNCHEON MEETING.

Beginning at 12:00 noon, May 19th, and every Thursday noon thefeafter,
the lunchkeon group will meet at .

r

L'ABBE'S FRENCH DINNERS
910 S.¥.Salmon Street
(Roosevelt Hotel)

Prices are 40¢ - 45¢ - 507 and up. You have your own choice.
The diﬁing ;ooﬁ is on fﬁe ground fléor: with a full glass front that
will give plenty of daylight for the examination of rock and mineral spec-

imens.

As to the food - well, come out and try it., Tell your frierds of the
change, and remember the date.

This change is made as the result of a vote taken by a canvass of 27
regular attendants of the luncheon.

Thursday Noon Luncheon Morsels

April 7Tth:
Tracy Wade reported possible disecounts in purchase of publiecations on .
geology by members of tha Soclety.
Franklin Davis produced a method of testing intelligence. It was
tried on the President, who showed some indications of intelligence.

April l4th:
Six ladies present.
Mrs, Stockwell displayed marine fossils from Lincoln County.
Bruce Schminky showed the only fossil chicken bone known to have been
found west of the Cascades. '
Mr. leslle Richards, a guest, told of gecld operations in Idabo during
the winter, where supplies were brought in by dog team and aeroplane.
Mr. Orrin Stanley showed color picturea of his recent trip through Mexico.
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REPORT OF SERVICE COMMITTEE.

The following bulletins of the Gafnegie Inétitution of Washington re-
lating to the Oregon Country are available to members a discount from list
prices:

322B-

.390

347

349

393
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416

418

Hay, Oliver P. - The Pleistocene of the Western Region of
North America and its vertebrated animals. 1927. %46 pp.
Hay, Oliver P. - Second Bibliography and Catalogue of the
Fossil Vertebrata of North America

Volume 1. 916 pp. 1929

Volume 2, 1074 pp. 1930
Contributions %o Paleontology. 1927. 159 pp. °
Contains: Merriam and Stock - A Hyaenarctid Bear from
the later Tertiary of the John Day Basin of Oregon.
Chaney, Ralph W. - The Gsology and Paleontology of the
Crooked River Basin with Special Reference to the Bridge
Creek Flora. )
Mason, Herbert L. - Fossil Records of Some West American
Conifers. . oo -
Contributions to Paleontology. 1925. 92 pp.
Contains: Merriam, Stock and Moody - The Pliocene Rattle-
snake Formation and Fauna of Eastern Oregon with Notes
on the Geology of the Rattlesnake and Mascall Deposits.
Contributions to Prleontology. 1925. 130 pp.
Contains: Cheney, Ralph W. - A comparative Study of the
Bridge Creek Flora and the Modern Redwood Forest.
Chaney, Ralph W, .- The Mascall Flora -~ Its Distribution
and Climatic Relation.
Same - Notes on Two Fossil Hackberries from the Tertiery.
Same - A Record of the Presence of Umbellularia from the
Tertiary. .
Contributions to Paleontology. 1928. 58 pp.

Containa: Merriam and Gilmore - An Ichthyosaurian Reptile

from the Marine Cretacegus of Oregon.
Maxson, Fohn H. - Merychippus isonesus from the Later Ter-

- tiary of the Crocked River Basin,

Contribut ions to Paleontology. 1%930. 112 pp.

Contains: Buwalda, Jonn P. ~ A Neocene Erosion Surface

in Central Oregon.

Buwalda & Moore: The Dalles and Hood River Formations and
the Columbia River Gorge.

. Stock: Carnivora New to the Maseall Miocene Fauna of East-

ern Oregon.

Contributions to Paleontology 1933, 68 pp. cloth
Contains: MacGinitie, Harry D. - The Trout Crsek Flora

of Southeastern Oregon.

Contributions to Paleontology. 1932. 113 pp.

Contains: Furlong, Tustaeia L. - Distribution and Des-
cription of Skull Remains of the Pliocene Antelope
Sphenophalos from the Worthern Great Basin Province.
Gazin, C. L. - A Miocene Mammalian Fauna from Southeastern
Oregon.

Packard, E.L.- A contribution %o the Paleozoic Geology of
Central Cregon.
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No.439 Contributions to Paleontology 1933. 103 pp. $2.50
Chaney and Sanborn - The Goshen Flora of West Central
. Oregon.
No.447  Contributions to Paleontology 1934. 136 pp. 1.75
Contains: Packard, E.L.,- A New Cetothere from the
Miocene Astoria Formation.
Huber, Ernst ~ Anatomical Notes on Pinnipedia and Cretacea.
No.453 Contributions to Palsontology, 1935. 125 pp. 2.25
Contains: Wilson, Robert W. - A New Specles from the Plio- -
cene of Eastern Oregon.
Bode, Francis D. - Tooth Characters of Protohippine Horses.
Scharf, David W. - A Miocene Mammallan Fauna from Sucker
Creek, S. E. Oregon. ' ’ ' ) :
No.455 Contributions to Paleontology. 1936. 152 pp. 2.15
Contains: Oliver Elizabeth ~ A Miocene Flora from th
Blus Mouktains. : -
Lg Motte - Climatic Implications of Sapindis Oregonianus.
Same: Some Systematic Revisions in Miocens Palsobotany.

Members wanting to purchase these or any others that have ap-
peared in previocus reports give a memorandum or mail a post-
card to Tracy Wade, 4204 NE Broadway.

WALLOWA MOUNTAIN SUMMER CAMP MEETING.

Everyone who is interested in attending the camp at Wallowa Lake during
the first two weeks of July, is requested to meet in the aunditorium of the
Public Service Building at 7:30 P.HM. on May 13. This is the regular Society
meeting night, so please be there early.

The purpose of this meeting is to fix the camp location. This camp need
not be an expensive one, so if you are interested at all, come out amd let
us discuss the details. . ‘

Tais matter of camp loeation must be fixed this month, so that the com-
mittee can start phanning the program for the time we are there.

Remember that the larger the group we have at the camp, the better the
rates will be for each one.
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THE GEOLOGICAL BOOK OF THE JOHN DAY COUNTRY.

A STORY OF ANCIENT JOHN DAY
A. W, Hancock

Rocks, like individuesls, may he classified as good or bad, depending to
soms extent, on our immediate outlook or viewpoint. For example, let us
say we have just been digging in our garden an@ smadvertently have spoiled
the cutting edge of our hoe on a hidden quartziteor flint. Or perhaps
we have returned from an otherwise pleasant trip in the country and found
our new tires cut and torn as a result of a stretech of newly-surfaced road
bed over which we have traveled. Under such circumstances our appraisal
of rocks in general might be anything but flattering.

But on the other hand, if, without prejudice, we will taks the trouble
to balance the faults against the virtues, we will quickly find that the
gocd points far outweigh the bad, and giving eredit where credit is due,
rocks readily take their rightful place among our most cherished and val-
ued possessions, whether we wish to admit it or not. The truth 'remains
that every material thing which influences our comfort, our security,
our plessures, our foods, our drinks, or even the clothes we wear, comes
originally from the rocks. Or looking at the question from the mental
standpoint, take for instance one who possesses a desire to improve his
knowledge, to delve into the mysteries of the sciences; it matters not
which road one chooges to travel, they all lead back to the rocks.

The pbet tells us that "The proper study of mankind i1s man", But the
tangled web of his past and his present is so interwoven with that of rocks
that there 1s seemingly no placse to draw ths line,.

Long befors the date of written history we find ancient man chipping
away at flints and cherts fashioning his weapons, his tools, his arts, in
the great caverns in the side of ¢liffs which served as his home. later
we find him holding his councils of war or observing his religious rites
under the protecting influence or the shade of some prominent landmark, -

a huge stone, This particular achievement of his we have never quite out-
grown for we find ourselves assembled here, this evening, in the shadow of

a great rock for the purpose of discussing our current events. The great
rock I refer to is the earth and night is but the shadow.

The major portion of the earth, as we know it, is made up of an almost
endless variety of roecks., Some are beautiful, some useful, and some are
economically valuable, but regret 1t as we may, lack of time prohibits dis-
cussion of any of these interesting stories for we must devote our entire
attention to these Tew unpretentious fragmenis known as fossils,

.1 At the very mention of fossils one's mind naturally reverts backward

to horizons dim with age. Those who study such subjects mre sometimes
chided for living too much in the past while there is so much 1in the pres-
ent that needs all our attention. My answer to such reasonings would be
something of this order: that the present can never be properly understood
without a fair knowledge of the past and to such knowledge, the fossil ap-
pears the only key.
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Rature, the great historian, is day by day busily jotting down the sundry
happenings, omitting nothing. But a3 she wriies with one hand, she erases
with the other and the rock patches we call fossil beds are places careless-
ly missed with the eraser or in the language of the geologist, erosion is
suspended.

Nature began her history on the morning of time and has never throughout
the ages for ocue brief moment cemsed working. Her entire recordings are
carefully bound and sealed in the so-called sedimentary or water-deposited
rocks such as sandstones, limestone, and shales.

The geologist has formulated a term to which he constantly refers as the
rock column. This column represents what would have been the maximum thick-
ness of deposited rocks had deposition never been disturbed. A shaft driven
through this great pile, would have reached the astounding depth of approx-
imately 40 miles, presenting a problem far too large to be covered as a single
subject.. So for convenlence of study he has systematically divided this col-
umn into numerous sections and applied an uppropriate geological name to each.
For the obvious reascon of simplifying this story, we shall omit the geological
terms wherever possible and refer to these sections as strata or books. And
books they truly are: depicting in panorasmic array the epic of the ages, his-
tory, drama, tregedy, as absorbing as the most profound fiction of today.

I am sure it is from the lack of understanding that the average person
seems to shy from the study of rocks or geolegy. They seem to feel that the
subject is too deep, too intricate for the novice, but such is far from the
truth. Naturet's recordings as a rule are far more simple and more easily
understood than are the writings of man. But do not misunderstand me to
gay that all geology is so simple; many problems are so profound that the
world's greatest intellects have not as yet plumbed their depths. Such prob-
lems may be passed on to the experts with minds trained for such purposes.

But thers is so much commonplace geology at our very fingertips that we
all may learn to read with the slighiest effort and thus the world about us
becomes many fold more interesting. In order to clarify the statement that
nature's stories are simple, allow me to cite an imeginary situation as proof
of my contention.

Iet us say we are motoring through Central Oregon and we observe along each
gide of the highway, in the dry dust, great numbers of the footprints of sheep.
These are closely followed by other foot prints, those of a man, a dog, and a
horse. Even though we fail to see any of the objects which produced these
impressions in the dust we can easily form a mental picture, approximately, as
correct as a photograph itself of what has just transpired. Nature has written
the story and from the evidence of the dust this is what we see: - A band of
sheep, a herder, his dog, and his pack horse, The story 1s so simple thata
child could read and understand it. A savage who knows no written language
reads what is written here and interprets it correctly. Geology appears strik-
ingly similar to this. One merely collects the fossil evidences, places them
together in an orderly fashion, and the picture automatically unfolds. Yet
there is a difference - the fossil record is much more permanent. A passing
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breeze may completely destroy the record of the dust. For millions of years
nature plays her most destructive forces sgainst the fossils with but slight
damage. She causes great floods to pour overthem; she allows the ocean to
move in to rage and billow for ages and then to withdraw again; the earth op-
ens her internal furnaces pouring thousands of feet of molten lavas over them.
Finally, erosional forces of wind, water, and frost remove these materials
and our fossils are uncovered - still intact.

But an interested observer gazing out over an average landscape would see
none of this. The fossil-bearing strata which we refer to as books lie bur-
ied hundreds of feet beneath the land surface. Now the problem arises just
how shall we best prasent this picture to view? Nature has many very good
solutions to offer but the most practical is that of a river.

Contrary to what many believe, rivers are not esccidents. They do not Just
happen. They are where they are and what they are for very good reasons.
Rivers must be built and to construct a river system many forces or agencies
are required. For the sake of brevity, we shall dispense with all except
the three most prominent - water, wind, and frost, These three we will per-
sonify - giving them the power of living, breathing, moving beings and put
them to work to carve out a river for us which, when completed, we shall
name the John Day.

Every drop of water that falls on the land surface of the globe has its
own peculiar ambitions and that particular embition is to find its level or
to get back to the sea from whence 1t came at the earliest possible moment.
This fact in itself, goes a long way toward explaining the causes of all
Tivers, Tho all rivers have a great deal in common, each has its own par-
ticular story to tell, more specifically, the one we have chosen to describe,
the John Day

Without proceeding farther we shall at this fime return to the rock column
for the purpose of locating the true position of the geologlcal division known
as the Pliocene - the birthplace of the John Day river. We readily discover
that this period occupies a place very near the top of the column, proving
that the river is quite a young stream possibly no more than a few millions of
years. This, of course, to +the average perscon might seem tremendously old -
but to the geologist it is only yesperday.

From this point onward we shall attempt to clothe known geological facts
in raiments of fancy and fashion a story something like this: About the
middle of the Pliocene period there gathers over the Pacif'ic Qcean a great
storm eloud, heavily laden with moisture. It moves inhnd, travelling east-
ward, until it comes in contmct with the cool western surface of the Blue
Mountains, causing the moisture to condense. It begins to fall in torrents.
These millions of raindrops, true to their ambitions, immediately begin their
long trek back to the sea, Following the course of least resistance they
form little streamlets mnd head down hill uniting as they go. They scon find
themselves in one 1lmmense aggregation all huddled together in the midst of a
natural depression completely surrounded by highlands. Just what is now to
be done? Long drawn out discussions will avail nothing. Rivers, ws know,
cannot run up hill. And rivers never go around the low country. There
is bui one thing that can be dore and that 1s to build a bridge or a viaduct
let us call it, across the depression so0 that water can pass over. Then we
arrive at that old old nuestion' When is a lake not a leke? The answer is:



when it i8 a bridge. All lakes are bridges, ephemeral fleeting things made
for that purpose only. These streamlets, then, became very busy bringing
down rocks, mud, and silt to pile in the lowest places and at the same time
pouring in immense quantities of water. The shorelines steadily move up-
ward until the depression is completely filled and the overflow pours through
the lowest gap. The bridge is now completed. The waters begin crossing
over and once more are headed for the sea. Once more fate interrupts the
plans, at least temporarily. The moving waters have not proceeded far when
they find themselves again in the depths of another depression. The story
is repented not only once but many times for the geologists tell us that the
John Day was originally a chain of shallow lakes. The course of the stream
meanders here and there until it has filled all the lowlands and finally
plunges over into the Columbia.

But the millions of raindrops which pass over remember those left behind -
and begin cutting away the obstructions and carve deep channels so as to
liberate the impounded waters. This is done until not a drop of water re-
mains imprisoned and not a lanke exists on the entire length of the river,

This task has been tremendous and has taken untold years -~ time and hard
labor. So now the stream is in a position to take 1life easily for awhile
and is just leisurely rolling along - until one fine day the West Wind hap-
pens $0 be passing and takes note of the situation - she hesitates, stops,
and whispers sanething to the lazy river. It is a secret, but I am going to
let you in on it, The wind whispered this to the river, "Far, far down be-
neath these hills and the valley over which you are passing, lie buried many .
hidden treasures. Chiaf among these and most important, I might say, are
scme wonderful libraries of books profusely-'illustrated, written in a univers-
al language, In a style and manner easily understood by anyone interested -
enough to read. They consist of biographies, historiea, poems, romances -
more entrancing than fiction, more startling than a megician's dream. In
faet, it is the story of the unbroken thread called life, whose zig-zag
trail leads backward through the dim and misty past to a time that no man
knows. "And", said the West Wind, "these records are clear and legible
and undoubtedly will still be millions of years after man-made annals have
passed from the memory of men., They are as eternal as the hills and the
beauty of it - they are true. They were written by a hand that had no pet
theories to deny or defend - no creeds or 'isms to please. ZEvents were
chronicled precisely as they appeared. And," said the West Wind to +the
river, "they are yours if you are willing to work for them¢.

"Yos", said the river to the wind, "your story is indeed very interesting.
But how am I to know it is true? How do you know it is true?”

The West Wind replied, "I am very, very old., I wa3s here when the stor-
ies were written. I was here when they were buried.®

The John Day believed the things it had heard and at once began working
to deepen its channel. The news spread far and wide. Said the North Fork
to the South Fork, "let us help with the excavationl®

Canyon Creelk, Bridge Creek and Rock Creek also volunteered a hand, saying
"We will gather all the waters which fall on our vast domain and rush them
down to your assistance.”

Then up spoke Jack Frost who had been intently listening, "I, too, would
love to assist. I will creep into the fractures of the rocks and pry them
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apart. I will upset the big boulders and roll them down 80 that you mey car-
ry them away."

"And", said the West Wind, "could on me, also, al though I helped bury these
wonders, I will also aid in uncovering them again. - I shall swish in and out
of the base of ¢liffs until they shall fumble down. Then I shall gather up
the dust and transport it far over the hills and plains.®

30 it was agreed and, in perfect harmony, these forces began working. "But,"
cautioned the West Wind, "Because of the order in which these records were
buried, we shall reach the latest book first. We, of necessity, will have
to go through them backward, and judging from our present position, the
first book we should reach will be known as 'The Upper Miocene'. The last
chapter, of which,is a long and difficult ons to master, but which is very
thrilling and spectecular. It will contain a description of the famous Colum-
bia River lava flows - perhaps the greatest outpourings of liquid lavas in
the entire history of the earth. Some twenty-two distinet flows are here
depicted. ' These successive flows in their respective districts destroyed
everything in which there was a breath of life - over an empire of three hund-
red thousand square miles™.

After ages and ages of tireless labor, the river cut its way through thous-
ands of feet of hardened basalt reaching the second Chapter called the *Lower
Miocens" or locally, we shall say, the "Mascal". Try to imagine the thrill
when the first evidence of past life showed up in some fossilized twigs of
the great redwoocd, some grasses, water reeds, palms, birches; and of animal
1ife: small deer, rhinoceros, wild dogs, cats, and some Porty species of the
horse family - that kind, dependable animal to/which man in his upward strugsle
from the jungle owes a greater debt of grat*tude than to any other score of
species that has yet lived. . ,

: | A 1 L

We also find numerous types of clumsy turtles, crocodiles, and other am-

vhibiens as we hurriedly examine these records. o

Heretofore in our story, we have but lightly touched the high points know-
ing that space for details in a talk of this nature is quite impossible, but
I wish to beg your tolerance for one brief moment while I attempt to bring
to you an intimate close-up of just what was happening in this land of long
ago. :

The first red streamers of light are just beginning to feel their way
across the sastern sky announcing the break of day. The whole vast forest is
swakening to life., As the sun moves higher, the purplish-blue of the Blue
Mountains is assuming a greyish cast. In the distance, the walnuts, hickory,
and ash scattersd among the mammoth redwoods give the effect of shadow—
tracing on the landscape.

The call of the falcon, the screech of the hawk, the swish of the great

caglest wings can be plainly heard above the continuous whirr of clouds of
semi-tropical insects.

Strange grape-like vines heavily laden with fruit, swing and sway like
magical draperies from the topmest boughs of these forest glants, whlle ape-~
like primntes playfully scamper among the branches.

. But, hark! the noisy volces of the jungle have become silent, -~ stilled
through fear; and, as we listen, from the darkening depth of the woodlands
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comes the answer. Not far distant a battle royal is raging. Perhaps it 115
only a pack of wild dogs fighting over the remesins of some hapless horse cr
deer which has fallen vietim to these fierce carnivores. As the natural rcut-
ine of forest life becomes normal again another scene greets our vision.

Just across from the little glade where we stand, a great sabre-tooth cat

mey be seen peacefully sunning himself on the fallen trunk of an ancient &y¢
amore tree, Suddenly he rises %o his feet, aniffs the air nervously - ws k-
back and forth a few times - finally, settling to rest again at a point Far-
thest from the ground. Elotherium, the terror of the mammal world, had jvsy
gauntered past; a swaggering beast whose right-of-way no living thing dared
challenge.

Two does, s fawn, and camel-giraffe which were grazing nearby have scuv-
ried for cover under a grove of cinnamon treses. In the lowlands just heicw
may be seen among the tall equistetum and swamp grasses several species ot
the rhinocceros with perfectly developed horns. Across the lagoon, undsr-
neath some overhanging palms, a mother mastadon and babe are disporting
themselves in the shallow waters enjoying a shower bath of their own making
while weird, grotesque miniasture c¢rocodjiles swim listlessly about unmindful
of it all.

Looking southward, past a jutting headland where the blue of the sky meetvs
the blue of the sea, not a thing obstructs the vision. To the west, the hcr-
izon is broken by & jagged landscape - the 0ld Cascades. From a dozen in
dividual peaks intermittent puffs of smoke continuously arise - forming lcng
trailing clouds which drift lezily away to the north. For & thousand cen-
turies this scene has changed but little. The placid turquoise surface of
this beautiful body of water has never been disturbed except by fitful dreeszes
- from passing storms or by the playful antics of strange, plumed water fowl

. of this period. No artificial craft of any nature has as vet ventured our
over her unknown depths or sought refuge inside her tropical bays. Her lcw
lying beaches offer not only a playground but also a battleground for a mot-
ley horde of strange life forms. Her meandering shore lines, as shorelines,
are destined never to re-echo the footfall of man. Time hurries us through
the day. The shadows are lengthening eastward. The sun slowly sinks to
rest. The blackened sllhouettes of the Cascades across the water fade -
to darkness, leaving only red blotches against the western sky - prophetic
of dying craters. ’

Perhaps I had better pause long enough to lst you in on what I have been
talking about - I've tried to give you a word pleture of Just another day of
the mid-Miocene period of Central Oregon. No doubt you will say that thys
is a weird bit of fancy, a fragment of a disordered imegination. But such s
not the case. There exists no written history as well supported by concrete
evidence as this - you need only to pay a visit to The Country which I havre
just described and see for yourself. The proof is abundant and convincing.
You may plainly trece the old shorelines, the cld deltas, and the lake floors.
You ¢an easily ascertain the extent of territory covered. The two thousand
vertical feet of silt spesak in no uncertain langusge as to the vast sweep cf
time endured.

The next book we encounter as we move downwards is called the Oligoceus
or John Day and is no less interesting than the first. The landscape changes
considerably as a result of crumpling and folding; some evidence of vulcamiem
in the form of ash and cinders is found. Life, both animal and vegetadbl:



is changing repidly. Species met with before do not show up here. .Rhinoc-
eros are smaller and hornless, desr seem larger and are alsoc without horns.

An interesting type encountered here 13 Titanotheres, a huge three-toed beast
having a long depressed skull and a pair of horns near the tip of his nose,
and stands ten fest high and fourieen feet long. He appears suddenly. seem-
ingly out of nowhere - lives through this period and departs without leaving
any descendents. Elotherium, the great wild boar, also is present and leaves
the pieture at this time.

Iet us say wWe are now approaching midsummer. There is but 1little water
with which to work. The West Wind is away on a long journsy and, of course,
Jack Frost will not be back until winter. 30 we will take a day off from
our strenuous labors to visit some of our neighboring communities and sse
what might be taking place there at this time. A few miles west in the Wil-
lamette Valley areas, we are told by the geologists, the ocsan covers this
part of the land. But why accept the geologisti's story? They were not
here at this time. So we will try and verify their statements by asking the
hills. The hills were here in some form or another and on slight investiga-
tion we are rewarded by a very positive answer. The hills yield an abundance
of marine fossils. So we see that as the land surface east of the mountains
was writing 1%s record, the ocesn to the west was wrlting another - and aever
the story gots on. .

Another volume of the library 13 now coming to view and as we examine the
title we find it is called the Eocene which in English signified the begin -
ning of the recent. Ve shall call, 1t the Clarno intensely interesting and
instrictive but on account of our very limited time we shell omit the details.
This volume is a very large one, covering an enormously long reach of time,
but every mge is jammed full of sfrange and puzzling things. We observe im~
mense revoluvions taking place in the earth's erust. The old Cascades arise
from the sea., Mt. Hood erupts. piles up a cone some eight thousand feet high
and then becomes dormant for long ages. A sudden asd justment of the earxrthls
surface closes the upper Snake river forming a great tropical sea in the
land of Payette; a country of balmy temperatures, exotiec flowers, palms. mag-
nolia, gingko and cinnamon trees,

Stil1 moving downward, time turns her lithic pages, carrying us through
many more horizons of life filled with song and sorrow, triumph:and tragedy,
over hilis, dales and vallsys, swamps and desert lands. A land in soms res-
pects as strange as Mars. Most things are vastly different from those we
have seen before. The earth's first grasses are beginning to creep over the
newly uplifted plains, and along with these come the first animals equipped
with teeth and grinding such foods. Mature is also abandoning the feet with
widespread toes and is experimenting with hoofs, because her swamplands are
giving way to sodded prairies. Hoofs, too, were & great bcon to such ani-
mals as these, whose only means of protection in a world infested with car-
nivores was speed. It was also at this period sugh land mammals as whales,
seals, and dolphins took up their abode in the sea where they remain until
this day. .

The we have completely passed through the first set of books known as the
Cenozoic, we find the old river still grinding and tenring asway¥ in her fever -
1sh efforts to uncover the next set of records, which, Judging from the type
of fossils we find, will no doubi be called Mesozcie. The first chapter is



called the Cretaceous because of the chslk deposits of the period. Among
the thrilling chepters of this wonderful volume we read of the earth's
first feathered song birds, the first flowering plants, the first walnuis,
ocaks, ash, sycamores, and similar types of life. Strange weird species
are being encountered at every turn. The West Wind is sti1ll tantalizing
us with stories that lie ahead. She insists that we are just on the verge
of entering a land of dragons, the Saurians or dinosaurs, fearless, grotes
que, merciless as to life's hazard. This might he called the nightmare of
the world. Hideous reptilian forms dominate every livable portion of the
globe except the deep seas. They represent every size from the microscopic
to huge mountains of flesh and bone at whose swaggering footsteps the earth
trembles.

But we are getting far ahead of our story. The thing which I have been
deseribing belongs in another chapter which the John Dey holds in reserve
for centuries which lie shead.

Notwithstanding the fact that this grand old River has worked long and
patiently to uncover these treasures, it is generous to a fault, for sach
and every spring after the snows and storms of winter have gone it welcomes
us back and with a lavish hand offers us the choicest of her finda. As
we gather up these priceless fragments and place them in their proper order
so all the world may read the story of old Oregon, the North Fork, the South
Fork, Canyon Creek, Rock Creek, Bridge Creek, Jack Frost and the West Wind
smile, |
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REPORT (OF SERVICE COMMITTEE.

The following bulletins of the Uniersity of Washington Press are avail
able to Society members at a discount in group orders:

Vol.1l, no.l Tertiary Faunal Horizons of Western thhington,

by Charles E. Weaver., 1916 $i.00
no. 2 Paleontology of the Oligocens of the Chehalis Val-

ley, by Katharine E.H.Van Winkle. 1918. . .50
no., 3 Fauna of the Eocene of Washington, by Weaver and

Palmer. 1922 .50
no, 4 Foraminifera from the Eocene of Cowlitz River, by -

G.Douglas Hanna and Marcus A Hanna., 1924. .50

Vol, 2 The Geology of the San Juan Islands by Roy Davidson
Melellan 2.00

Vol. 3, no;l The Geomorphology and Volcanic Sequence of Steens
Mountains in Southeastern Oregon, by Richard E. Fuller,

1931. 1.%0
no. 2 The Geology of Mount Rainier National Park, by Howerd
A. Coombs. 1936 15
Vol.4 Tertiary Stratigraphy of Western Washington and North-
western Oregon, by Charles E. ‘eaver 2.50

Other bulletins, relating to Anthropology, Biology, Faisheries,
Oceanography, Mathematics gnd the Soecisl Sciences are als¢ aval
able,
Tracy Wade
Chairman
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« Ulrich, F. P., Analysis of the earthquake problem in .
. western United States: Northwest Science, vol.ll, no..
. 4, pp. B9-92, November 1937
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One important purpose of research in seismology 1s to break down the
attitude of fatalism or false optimism. TFatalism arises in part from the
fect that the average annual death-toll from earthquakes is about 30,000;
false optimism from such facts as that the Long Beach earthguake in 1933
occurred 2 hours after publie schools had closed and only so sparsd ths
United States one of the world's major calamities. In the immediate fu-
ture we may expect about as many earthquakes as in the immediate past; in
California and western Nevada in the last 100 years there have been 39 earth-
quakes equal to or greater in intensity than that at Long Beach, and for
the Pacifie Coast and western mountain areas there is gfecord of 29 earth-
quakes, destructive or near destructive, from 1935 to 1936, Investigation
of earthquakes is understressed in the Pacific Northwest. The United States
Coast and Geodetic Survey operates seismographs of two types: a "sensitive"
instrument to give information on the frequency and location of all earth-
quake shocks, and a "strong-motion' instrument to give dependable measures
of the forces set up by the earthquake , the periods of osciliation, the am-
plitude of vibration, and the duration of the shock. The latter factors
,are those that guide the design of earthquake-proof stiructures. Prediction
of specific earthquakes prior to the event is unreliable in the United States
at this time.

._Heck, N. H., Earthquakes and the western mountain re- .
7r-'gions Geol. Soc. America, Bull., vol.49, no,l, pp.l-21,..
. 1938y . .
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The "webtérn mountain region™ extends from the eastern edge of the
Rocky Mountain region to the eastern boundary of California, the 120th
meridian in Oregon, and the eastern edge of the Cascade Mountains in Wash-
ington. It execludes the main part of the circum-Pacific Belt which includes
California and the Puget-Willamette trough. The report describes general
features of the 84 known earthquekes of intensity 5 or greater {Rossi-Forel
scale) in the region from 1852 to 1936. Of these, 17 were major earthquakes.
It discusses the usefulness of instrumental and non-instrumental information
on earthquakes, the relation of esmrthquakes to gecloglc features and to crus-
tal movement, application to engineering, and the relation of earthquake oe-
currence to graviiy anomalies, Earthquake history and expectancy is general-
ized for five principal subareas: (1) a sinuous belt trending eastward from
Ellensburg, Washington, to Sweetgrass, Montana, (2) a Y-shaped area whose
three apexes are near Union, Oregon, Helena, Montana, snd Salt Lake City;
{3) west-central Nevada, between Reno and Tonorash; {4) a belt trending
nearly soutlward from Richfield, Utah, to St.Johns, Arizona; {5) western
New Mexico, 1n the viecinity of Albugquerque. '

A. M. Piper.
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Tield Trips

Week-end : Decoration Day trip.
May 28,29 : lLeave Portland Saturday, May 28, any time during the day, either
30th * individually or in groups.
Take Wapinitia Cut-off to Maupin, 103 miles.
Take Dalles-California highway to junction 22 mi.
Turn left to Shaniko, 11 miles.
isave main highway, turn square to right, to Antelope, 7 miles.
2 miles beyond Antelope, take left hand road to Clarne, 12
mlles. Cross bridge, follow main road about 2 miles to oil desrrick.
Turn to left, opposite derrick, follow dim road between small houses
mile up dry canyon to camp. Late Sunday p.m. break cemp and move

to west slde of river to mammal beds gbout 2 miles down the river.
Return home Monday afternoon
What to take:
Food and water for two days.
Bedding for two nights, if camping out. Tourist accommodations at
Fossil, 16 miles. .
Take medium weight hammar, cold chisels, small trench pick and paper
or sacks for wrapping specimens.

Sunday : Bull Run Dan.
June 12th : Leader: B, S. Morrow

r

B - - & Lectures ) L

Friday ¢ Mr, Barl X. Nixon, director, State Department Geology and Mineral
May 27th ¢ Industries, will give his impressions of mining in the South Ameri-
can jungles.

Priday ¢ Rose Fastival. No lecture.
June 10th : ]

Crogster, Mra. Chas, ¥re., B, H, James
1625 Ny 29th Ave. _ Box 583
Portland, Oregon Oswego, Oregon

Thursday Luncheon

Beginning at 12:00 noon, May 19th, and every Thursday noon thereafter, the
iuncheon group will meet at:

LYABBEtS FRENCH DINNZRS
910 3.W.Salmon Stree’
(Roosevelt Hotel)
Pricesa are 40¢ - 457 - 50¢ end up. You have your own choice.
The dining room is oa the ground fleor, with a full glass front that will
give plenty of daylight for the examination of rock and mineral specimens.

v. 4 no. 10 -99-



As to the food -~ well, come cut and txy it.

and remember the date.

Tell your friends of the change,

This change 1s made as the result of a vote taken by a canvass of 27 regular

agttendants of the ;uncheon.

- = - -~ - MAILING LIST OF THE GEOLOGibAL SOCIETY OF THE OREGON COUNTRY - ~ - - - =~

* Cherter Members

Abrahamson, Miss Elma .

*Adama, Dr. & Mra, W, Claude

*Avery, Delia

*Bahrs, Dr., Alice M.

*Baldwin, Mr.& Mrs,Raymond L.

¥Barr, Mr, & Mrs. Amza

Bates, E. N.

Bixby, D. F. _

*Booth, Charles Frazier

*Booth, Dr.. Courtland L.

Borum, C. J.

Boyrie, Mr. & Mrs, Edward A,

*Bowie, Margaret

*Brady, Helen

Burdick, Leroy E.

Burke, L. C.

Butler, J. Dean

calef, M, H, .

*Carney, Mr. & Mrsa. Thos. A.

Catlin, Eva )

*Clark, Harxy L.

Collins, J. R,

Cooper, Dr. H. C,

Crogster, Mrs. Chas,

*Dgke, Dr. H, C.

*Davis, Franklin L.

Doughty, Mrs. Grace

*Endres, Miss Constance

Gekler, Mrs, Ruth S.

Greisser, Arthur H.

*Hancock, A. W,

*Hann, Mr. & Mrs. H. H,

Hansen, C, J,

Harbord, A, E.

Henderson, Mr. & Mrs. Dwight

Hickman, Miss Ruth E.

*Hodge, Dr, & Mrs. Edwin T.
{honorary member )

Holbrook, D. C.

Howell. Paul W.

Holdredge, Claire P.

Hurst, Jane A.
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{ April 22nd, 1933
1524 NE Ainsworth St.
2614 NE Bryce St.
3585 SE Clinton St.

‘Martha Washington Hotel

2725 NE 50th Ave.
5417 SE 99th Ave,

5639 SW Menefee Drive

1015 SE 26th Ave,

2444 SE Gl1ihton St.

2444 SE Clinton St.

2235 NE 28th Ave.

6226 SE Reed College Place
2014 SE Lincoln St.

5503 SE 92nd Avs,

3226 NE Oregon St.

110 Center St., Oregon City
200 Butler Bldg., Oregon City
2405 NE 4lst Ave,.

7269 NE Thorburn St.
Martha Washington Hotel
Yamhill Electric Co., Newberg, Ore.
3310 SE Caruthers St.
206 NE 3)st Ave,

1625 NW 29th AVE.

703 Couch Bidg.

4317 KE Taillamook St.

1215 NE 84th Ave.

10632 NE Skidmore St.

3219 NE 67th Ave.

3424 NE 30th Ave,

2704 SE 84th Ave.

3171 NE 35th Place

3540 NE Wasco St,

2039 SE ‘7th Ave,

828 SE Peacock Lane

3203 SE Clinton St.

_2915 N# ILuray Terracs.

3245 NE 55th Ave.

920 Lincoln St. ,Klamath Falls,Ore,
Cio de Petrolio Shell de Colombia,
Edific1o Varquez,Calle 13,n0.9-20
Bogota, Colombia.

311 NW 20%th Ave.



Irving, Lewis H,

*Iverson, Florence
*Iverson, Helen

James, Mrs., E. M.
*Tennison, H. L.
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*Lazell, Dr. E. W.
Lawrence, Dr, Donald B,

*Mackenzie, Wm., Jr.

*Mackenzis, Mr. & Mrs. Ray E.

MacNab, Barney

*eNeil, Florence J.
*Miller, Katherine

¥Neff, Lillian

Nelson, Clara A.

Nordgren, Emma

Nixon, Mr. & ¥rs. Earl K,
*Norton, Russell R.
Oberson, louis E. :
*Osgood, Dr. & Mrs. Edwin E.
*Paxson, Mr. & Mrs. G. S,

*Phillips, Mr.& Mrs.Clarence D.
*Phillips, Mr.%& Mrs.Kenneth N,

*Piper, Mr. & Mrs. Arthur M.
Platt, A. D.

*Poppleton, Mr. & Mrs. R, R.
*Poppleton, Miss Grace
Rapraeger, Walter G.

Reeves, }r. & Mrs. W. A.
*Reimers, Fred

*Richards, Carl P,
*Rockwell, E, H.

Ross, John A.

Sandoz, M. F.

*Sehminky, Mr. & Mrs, Harold B,

*Short, Jessie M.

*Simon, Mr. & Mrs. Ieo
Simson, Mr. & Mrs. A. Gael
Smith, Almeda

*Smith, Mabel C,

Smith, Dr. & Mrs, Warren D,
Stanley, 0. E,

*Stevens, Mr. & Mrs. J. C.
Svockwell, H. Mildred
Swartley, Arthur M.

N Ta.llﬂ].ﬂn, J. Wn
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Madras, Oregon

5125 NE Couch S5%.

8125 NE Couch St.

Box 583, Oswego, Oregon

1561 SE Linn S%.

Rt.9 Box 786 Portland

3300 SVW Heather Lane

304 SW Hamilton St.

Forest Grove, Oregon

206 NE 31st Ave.

2522 NE 57th Ave.

Bata Thepa Pi House,
Corvallis, Oregon.

8014 SE 35th Ave.

2015 W Flanders St.

B13 University Ave. S.E.
Minneapolis, Minn,

1632 SW 12th Ave.

2402 NE 15th Ave.

1806 S High St.

1535 SW 14th Ave.

2732 NE Thompson St.

310 Lewis Bldg.

9529 N. Edison St.

531 S¥ Washington St.

704 lewis Bldg.

3516 NE 78th Ave,

YMCA, 831 SW-6th Ave.

285 Birdshill Road,Dunthorp,Portlan
1695 S.Winter St ,Salem, Oregon
7630 SE 30th Ave.

2213 SE 524 Ave. -

516 Couch Bldg.

2582 8¢ Arden Rosd

Rte 1, Oswego, Oregon

Rte 1, Oswago, Oregon

Sperry Flour Co., Portland
1085 N.16th St., Salem, Oregon
6535 SE Clinton St.

1431 SW Park Avs.

2503 NE 4lst Ave.

1216 Floribundo,Burlingame,Calif.
Box 363, Newberg, Oregon

1030 SE 54th Ave,.

3935 SE Ash S%.

531 S{ Washington St.

2204 NE Klickitat St.

Rte 1 Box 239, Sherwood, Qregon
1350 SE Flavel St.

1941 University St., Eugene, Orego
2601 SE 49th Ave. '

4324 NE Rayal Court

1015 SE 26th Ave.

‘704 Lewis Bldg.

435 S¥ Stark St.



*Tgeters. Glenna M, GA 6205 3107 KE 324 Avae.

Travis, H. F. GA 6349 5905 NE Milton 5%,

Treasher, Mr. & ¥rs. Ray C. TA 3683 415 SE 45th Ave.

Underwood, Dr. H. L. MU 6412 10 NE Ainsworth S8t%.

*Yance, Mr. & Mrs. A. D. MU 5204 5516 NE Hodney Ave,

Van Scoy, Paul Salem 5648 1000 Chemeketa St.,Salem,Qre.
*lade, Mr. & Mra. Tracy TR 6060 4204 NE Broadway

Walker, Mrs. May V. Rt.l Box 564, Oswego, Oregon
Watson, Prof. Jesse R, - Forest Grove, Oregon

Weker, Dr. & Mrs, D. E. TA 9343 404 SE 80th Ave.

Weber, J. Martan BR 0735 1520 37 Montgomery St..
Wheeler, Mr, & Mrs. Chester A. G\ B243 2944 KE 47th Ave.

White, Mella C TA 9398 4327 NE Glisan St.

¥iegand, C. F. TR 4459 1100 Imperial Avse,
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A CLANCE AT CENTRAL AMERICA.

Dr. C. B, McCullough,
Asst. State Hwy. Engr.

On a certain September morning in the year of grace 1502, a tiny ship rodse
at anchor 1n a sheliered cove in the west Caribbean. It was the "Cspitana", the
flag-ship of Don Christopher Columbus, and the place was "Carare"., now called
Port Limon. .

The rugged Admiral had aged simce '92. This his folrth and last Voyage and
this morning he found himself too weak and ailing to put askore. Presently his
brother Bartolome' shoved off with a small beoat and crew, later to return with
a group of aboriginals, Strange people thess! Wrinkled tribssmen and stalwart
braves and maidens who danced so immodestly before the old Don, so hisvory tells
us, that, in righteous dudgeon he had them put ashors forthwith. Because these
native folk wore ornaments of glittering gold, and because they indicated, by
signs, that great deposits of the metsl lay within the hinterland, Don Chris-
topher called the place “Costa Rica" {rich coast). A few days later he sailed
away, and out of our picture. In a short time he was dead. He never saw the
place again, but Costa Rica 1t is to this day.

This southernmost of the Central American Republics is a lard of breathless
beauty.  Twenty-three thousand square miles in area with a population of some
516,000, this little Republic boasts the finest coffee grown in the world. Bananas,
beans, sugar-cane, corn, rice, tobaceo and cacao are among its other agricultural
products, and gold (both sulphide and free-milling ore), manganese, iron, copper,
sulphur, graphite, and coal (lignite and some anthracite) compose its principal
mineralogical wealth. Asbestos 18 also said to exist in one of the provinces.

Steeply from each coast line rises the terrain of northwestern Costa Rica to
a Junction with the Central Cordilleras. This twin volcanie chain, probably young
eruptives of the Pliocene and later, frame in perfect pancrama the gorgeous "Mesels
Central" (central plateau}, whose area is some 3500 square miles, whose mean eleva~
tion is well over 3,000 feei 6 and whose confines shelter nearly 75% of the inhabi-
tants. Here the ¢limate 1s superb, the temperature varying from 65 to 85 degrees
the year round, with nights delightfully ccol., The annual rainfall is some 75 inches,
buf 1% rarely rains before noon, and the tropic mornings are truly magnificent.
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" In the northeast Cordillera lie the volcanoces Irazu (11,320 feet) violently
eruptive at intermittent intervals, smoking Turrialba (11,000 feet), and Poas
(8,780 feet), whose crater over a mile in width is never completely quiescent,
and is said to bs the largest in the world. Through this chain to the east breaks
beautiful Rio Raventazon down into Turrialba Canyon where, in 1666 the Costa Rican
army massed itself to hurl back that mighty buccaneer, Sir Henry Morgan, down
into the lowlands, once the abode of malaria and the "black water death", down
where the heat is oppressive, the rainfall torrential (220 inches per year) and
the multi-colored flora tramnsform the terrain into a veritable kaleidoscope.

Geologically Costa Rica is comparatively young. The Mesozole seas as late
as Cretaceous time doubtless rolled over a submerged terrain, a land mass which
was later lifted, probably in the early Eocene.  Schuchert quotes Iohmann as stat-
ing that this early land mass was agein invaded in the late Eocene and that the
0ligocene probably witnessed a second complete submergence., During Miocene time
great folding and faulting upthrust a second land mass, having much the same gen-
eral outline as at present. Further folding during Pliocene time resulted in the
definition of the twin Cordilleras which frame the beautiful Meseta Central.

L
4

) NICARAGUA.

North of Costa Rica lies Nicaragua, the largest of the Central American
group, with an area of some 49,000 square miles, and a population of about
640,000, This republic derives its name from an Indian chieftain "Nicarao",
who in 1522 made a treaty with that great explorer and missionary Gil. Gonzales.
History records that Niearao, before agreeing o inductlon into the Christien
faith, wanted to know: (1) what held up the moon, (2} who moved the stars, (3)
where the soul was located, and {4) how Christ could be God and man at the same
time, and his Mother a virgin. Unfortumately, history does not record Gonzales!
answers, so we must perforce get back to earthly things.

The geology of southern Nicaragua 1s much the same as that of Costa Rica.
During Mlocene time, the Pacific Coast line extended many miles to the east of
its present location. The Pliocene Cordilleras of Costa Rica extending north-
westerly threw up a barrier, impounding these waters and causing them to rise
until they broke through the Continental Divide to the east, forming Rio San Juan,
a stream of particular interest to Americans today because of the fact that it
forms part of the route of the proposed Nicaraguan Canal. This upthrusting of the
Pliocene chain shifted the Continental Divide westwardly to a location very near
the coast line. There are points in Micaragua where the crest of the Cordilleras
lies within ten miles of the present Pacific shors.

Two inland lakes were formed by this upheaval. lake Managua, having a length
of 36 miles and width varying from 6 to 20 miles, lies to the north. Its mean
elevation is 128 feet. I4 overflows through Rio Tipitapa into Luke Niearagua to
the south. This latter body of water has a length of 105 miles, a mean width
of 40 miles, a depth of about 90 feet, and a mean elevation of 105, In 1914,
Secretary Bryan negotiated a treaty with Minister Chamorro of Nicaragua under
the terms of which the United States, in consideration for the sum of §3,000,000,
was granted the exclusive right to construct and maintain an inter-oceanic canal
by cutting through from the Pacific to this lake, and its eastern outlet, Rio
San Juan,

About soﬁ of the population of Nicaragua resides in a belt some 25 miles in
width along the Pacific Coast line. To the eastward and north of the lake lies



the cattle country, which secbr in turn is bounded on the sast by the mahog-

any country, an uninhabited wilderness of rolling hills and large rivers. Still
farther sast is the Caribbean littoral, extending some 40 miles inland and com-
posed largely of swamp land, Bananas and cocoanuts are the only products grown
in this last sector.

HONDURAS

Honduranian seoil tthe present Cape Honduras) was first sighted by the white
man in August 1502, = This was during Columbus' fourth and last voyage and about
a month before his previously described landing in Costa Ries, The first Spanish
settlement in this Republic was made by Cristobal de 0lid ‘under orders from
Cortez in Mexico. (0lid tempted by reports of silver amd gold, attempted %o set
up an independent government following which Cortez performed one of the most
daring acts in all Spanish-Colonial history by marching overland from Mexico
through jungles and over mountain chailns, suppressing the insurrection and as-
suming complete control. He founded Puarto Cortez on the north Caribbean Coast
in 1525 and returned to Mexico in 1526.

This Republic is probably ths most heavily mineralized of the Central Amer-
ican group. Many thousands of acres of gold placers have bheen located, and in
some of the provinces are found vestiges of ancient Indian and Spanish work-
ings. Silver, copper, lead, zinc and iron are alsc prasent in considerable
quantities, and antimony, mercury, nickel, asphalt, bauxite, chalk, coal, gypsum,
marble, opals and saltpeter have been reported from time to time. About 60 miles
from the Gulf of Fonseca lies a deposit of zinc-manganese silicate (Franklinite}
which is said to exceed that at Franklin Furnace, New Jersey.

T ) TR

The topography of Honduras is greatly broken, the western section consist-
ing for the most part of alternate layers of andesivic tuffs and late lava flows.
This material rests upon a supporting structure of low relief, evidencing much
faulting and folding. Crystalline lime stones, gneisses, schists and granites
of pre-Permian time are found in the bhasement structure to the northeast. This
basement series is thought to be part of the ancient antellian peanticline which
passed through_Guatemala and Honduras and easterly to Jamaica.

GUATEMATA

This northernmost Republic of the Central American Group has an estimated
1and area of some 42,000 sguare miles, and a population considerably over two
mililon. It was first invaded by the Spanish by Don Pedro de Alvarado in 1522,
who, by 1524, had reduced the aborigines to terms and had founded the first cap-
ital at the present site of the Indian village Tecpam. In 1527 the capital was
removed to a second site {now known as La Ciuded Vieja). This city was destroy-
ed in 1543 by an eruption of the volcanoca Agua. A third capital, built along the
banks of E1 Rio Pensativo endured until 1773, when i¥, in turn, was destroyed by
an earthquake accompanied by an eruption of the voleano Fuego.

Northern Guatemaje is a lowland of Cenozoic limestones and marbles while
through the southern portion the antellian geanticline extends westerly and in-
to the Pmcific. These older strata contain bands of serpentine and granite,
and isclated areas of the so~-called pre-cambrian cerystallines. Superimposed
upon this basement structure is s younger chain of andesite eruptives contain-
ing meny young volcanic cones, Interesting among these are Acatenango, Agua
and Fuego each of which reach a height of over 13,000 feet. The voleano Santa
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Maria near Quezaltenango became active in 1902 at which fime the southern side
of the peak was entirely blown away and an auxiliary crater formed. There are,
in all, 18 voleanic cones in this region, and together they present a magnificent
spactacle.

Guatemala is of particular inferest to the traveller because of the fact
that 1%s terrain ecradled the civilization of the "Qld Empire" Mesya. The ruins
of Uaxasetun in the Peten district contain the first dated monument whieh corres-
ponds, according to the Spinder count, to June 16, 68 A.D. Next, in point of
time, are the cities of Tikal (185 A.D.) and Copan, {195 A.D.).

The ancient Mayan is an interesting study. Short of stature, with a peak-
ed head {artificially malformed by skull bimding) indulging in religious rites
crusl and revolting in the extreme, he remains nevertheless, the creator of one
of the finest examples of sculpture and architecture the world has ever seen.

The greatest accomplishment of the Maya, however, was his calendar. It has been
sald that the Mayan calendar stands today as the greatest achievement in pure
secience of any pecple on a parallel culture plane,the result of centuries of
painstaking effort by scientists handicapped by the lack of any scientific in-
struments. IIis fundamental % ime unit was the "Tzolkin" or sa%red year of 260
days, each individual day being identified by the combination one of 20 day

names with the numerals 1 to 13 inclusive. Superimposed upon this sacred calen-
dar was a solar calendar of 365 days, consisting of 18 months of 20 days each,

and one five-day period. Since the lowest common multiple of 260 and 365 is
18,980, the Maya, by using both systems of enumeration, was able to define unique-
ly each individual day in any particular cycle of 18,980 days, or 52 years. No
regular or periodic correction corresponding to our "leap year" was made by the
Mayans, but from time to time astronomical congresses wers called for the purposse
of revising the calendar. Such meetings were generally held at Copan, and the
equation used for calendar correction was as follows:

1508 official years (365 days)= 1 507 tropical years.

This resulted in the establishment of a tropical year of 365.2422 days, a
determination more nearly correct than our present Gregorian calendar! And
81l this precision without astronomical instruments of any kind or charactert
Volumes could be written ahout these early Americans, and more volumes
concerning the terrain which ersdled their c¢ivilization, but space is Insuffi-
cient to permit further comment.

And so let us say good-bye $o this most intriguing section of the Americas.
A sector representing to the geologist infinite possibilities for research, to
the historian the beginning point of Europesn civilization in America, to the
archeclogist a veritable treasure house of encient lore, and to the nature lover
a vista of smoking conss and crystal lakes and a tropic flora whose maegnificence
is unsurpassed on earth.

If we are inclined to weary with the slogen "See America First", let us
not forget that, for most of ws, there is much of America yet to be seen,
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THE SANDY RIVER TRIP ~ July 4, 1937.
H. B. Schminky, leader.

.. An overcast sky greeted the forty-seven people who gathered at 6tH and
Yamhill to celebrate the 4th of July in the exploeration of the Sandy River val-
lsy. Shortly after 8:00 A.M. the caravan left for the summit of Rocky Butte,
whare the trap leader had hoped against fate to be able to point out the fterrain
to be covered on the trip. But the lowhanging ¢louds hid the backdrop of the
stage, so that much of the picture was lost. So the poor weak words of the lead-
er had to set the stage.

Looming high on the skyline to the eastward 1s Mt. Hood, sitting as king
at the far end of his throne room. His court, consisting of the higher peaks
of the Cascades, stands 1n rows along the sides of the Sandy river valley. In
the foreground of the throne room, made by the so-called Portland delta forma-~
tion, we find a humble group of the king's subjects awaiting the slightest recog-
nition from their ma jesty. These subjects +the volcances to which Rocky Butte
and Mount Tabor belong, border the north and scuth banks of the Clackamas river
to the southeast of our viewpoint., -~ That is the pleture we should have seen 1if
the c¢louds had not been there and if we had let our 1magination run away with us.

But Dr. Hodge painted another picturs for us. To see this scene, our view
point would have to be & boat on an ocean bordering the Cretaceous land mass in
the eastern portion of the state. As time passes we would see an uplifting of
the zea bottom between our boat and the old shore line. Mountains would bte fold-
ed into the new land and eroded away, and the Eocene sea on which our boat is
new sailing 18 rapldly becoming more shallow from the debris washed from this new
land. Now real danger threatens our craft for volcances begin to erupt on the
Jand we have been watching. Many times we shall be dashed about by tidal waves
or forced to run from the clouds of ashes that these velcanoces are pouring out
over the land and sea 1f we wish to stay near enough to see the end of the Oligo-
cene. We find that a rangse of low voleanic mountains lines the shores - the
first Cascades. But as the Oligocene time passes, we find that we must sa:l
.westward to escape the filling of the ocean by the sediments washed from the land
or cast out by the voleanoes.

‘It 18 now the beginning of the Miocens, Again we see the land gently folded
into mountsins and erosion begins its work of removing them. Now comes an event
that will force us to sail our boat far out beyond the present shore line. The
earth seems to open everywhere and lavas flood the land, All of the old land
surface was buried by this greatest of all lava floods - the Columbia River
basalts. These lavas are designated as the "Coriba" formation for shortness by
Dr. Hodge. In places they attained a thickness of 5000 feet. As the Miocene
draws to a close and the Pliocene time begins, we again see the land folded into
mountains, A new range sppears along the coast and the ccean 18 now completely
crowded from the land. What now, 1f we wish to follow our picture? The land is
8%il11 a seething volcano so we fear to land, So we will keep to our modern selves
and ftake to the air to follow the events taking place on the new continent. And
what a sight it is! The Coriba surface shows many fault zones as the folding goss
on. One long north and south fault in the vicinity where we first began our
watch of the growth of this new land holds our attention. It follows the easterly
g1de of a low mountain range. It is well that we have noticed it, for smoke and
steam are beginning to break out along 1t at many places. With a cry cf "there she
bilcws" our pilot banks our plane and c¢arries us away from the farst eruption of the
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first volcano in the present Cascade range. The Cascade andesites  the “Cascan®
formation by Dr. Hodge - 18 piled high over the old mountains along this fault
line. Towering volcanic cones dot the summit of this new mountain range. The

ice age comes and goes. Huge lakes form behind the barrier of this range and rise
to seek outlets across 1ts Jowest divides. River systems gradually develop. The
streams carry great londs of sediments into the lowlands. Thetroughs of the syn-
clines are filled, low hills are completely buried while higher cnes are left as
steptoe buttes. The glacier remnants of the i1ce age are destroying many of the
high peaks - Mt. Hood 18 1in this group. But vulcanism begins again and our moun-
tain is rebuilt for us, although not on as large a scale as 1t first appeared.

£nd now, as always, erosion 1s trying to destroy the land we have seen born. The
Tires of Vulcan have been allowed to die down. The great lakes have been drained.
Now we can safely land our plane and go about and explere one small portion of

this wonderful new land.

The gravels of the so-called Portland delta are the first of the formations
to be discussed These gravels and the interbedded silts and sands are known
to be at least 1200 feet in depth in the Portland area from the log of the old
Ladd well in Laurelhurst. All the beds exposed in gravel pits or road cuts
show cross bedding. The foreset beds show that the stream that carried these
sediments was a meandering one. As there are meny quartzites and other foreign
rock material found among the gravels, we assume that they were carried from the
mountaing to the east of the Cascades. Gravels and sands are found to elevations
of over 600 fest on the slopes and summits of many of the hills between the west
side of the Willamette River and the Sandy River, showing that much material has
since been carried away by erosion. It was pointed cut that the rains socak in-
to this gravel and send scoil almost as fast as they fall so that there is no sur-
Tace runoff from most of the area between Portland and the Sandy river or, between
the Columbia river bottoms and Johnson creek.

' The c¢aravan then proceeded to the area of volecanic comes that 1lie between
Johnson creek and the Clackamas river and from Mt. Scott east to Deep creek.
In a quarry on Foster road about a mile and half east of 122nd Ave., the lavas
of these mountains were examined. They are light in tolor, both fine and coarse
grained in texture, show flow banding in places, and are more or less vesicular.
They were thought to be andesitic in origin. Iying on the lavas gbove the .
quarry faces were gravel beds.

The next stop was on Jennie road about a mile from the quarry. Here it was
seen that Johnson cresk had c¢uts its valley between the main mountain mass and a
lone butte on i%¥s north bank. From the visible topography today, there is no
apparent reason for the c¢resk not having passed this butte on the north also.

The caravan continued to the Powell Valley road, thence to Gresham, and to
the south side of the Sandy river on the Base Line road. Hore the road cut re-
veals a thick bed of unassorted gravels and boulders and fine glacial flour.
This, Dr. Hodge told us, cams from an ancient glacier on the first Mt., Hood. The
delta gravels lie above this bed, while below are the cemented gravels, sands
and clays of the Troutdale formation. Below the Troutdale should be the Coriba
series,

From this point the itinerary followed the Kerslake road, which leaves the
Base Line road on the right just above the bottom of the hill a% the Sandy River
bridge, to the Section Line road, thence along the Section Line road to the Alt-
man road, South on the Altman road to the Lusted road, thence easterly on the
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Lusted road. This route crossed geveral old terraces of the Sandy river and
revealed the beginning of a young dralnage system across them. The Tusted road
follows one of these terraces for several miles before it makes 1its last descent
to the Sandy river at Dage Park. From this terrace a good view is had of & bad
of columnar lava exposed on the bluff along the east side of the Sandy river.
While the caravan paused to discuss this formation, several cars stopped to ses
the wreck that their occupants were certain we were looking at. One woman was
heard to say to a newly arrived group - "Oh_ it is only some old guy raving
shout the clay in the river" - in a very disgusted tone of voice.

The caravan took the first road lsaving the Lusted roed to connect with ths
Bluff road leading to the town of Sandy. In this stretch, the Bluff road crosses
a serises of valleys whose natural drainage is westward to Johnson creek. The east
ends of thege valleys are beheaded by the Sandy river. It was pointed out that
the northern branches of Deep ersek, a tributary of the Clackamas, are bsheaded
in the same manner near Sandy. )

The lunch stop was made in the grove of timber at the site of the Marvel
Inn. Here, on a clear doy, one may enjoy a truly marvelous view of the Sandy
river canyon and Mt. Hood. Qur view was only one of low scudding clouds. Lunches
out of the way, the caravan proceeded east along the Mt. Hood highway to the junec-
tion of the Marmot road. (11.6 miles east of Sandy). Hers the Sandy River was
c¢rossed and the party proceeded westward along the north side of the river., A
stop was made 1o examine the gravels carried by the river, andesitic types pre-
domingted.

Avout 1.3 miles west of the bridge, and in a grove of young firs to the
right of the road, sets a giant rock, composed of agglomerate. This boulder is
only about twenty feet long and about 15 feet in width and height. It is too
Tar from the sides of the canyon %o have rolled there, and as Dr. Hodge pointed
out, 1t rests on one of its most unstable sides. The conclusion is, therefore,
that 1% 1s & true glacier erratic. Dr, Hodge told the party that this erratic
was in the fterminal moraine of the last glacier to come down the Sandy from Mt.
Hood.

The road now climbs to the ridge dividing the Sandy and Bull Run rivers and
follows it for several miles after passing Marmo%t. The clouds prevented the par-
ty from enjoying the fins views to be seen here. A stop was made at a rock gquar-
ry at the right of the road near the west end of the ridge. Here, overlying the
andesite, was a bed of gravels that Dr., Hodge pronounced as glacial moraine.

The next stop wes in the town of Bull Run. In the bottom of the Bull Run
river 1s exposed an agglomerate, which Dr. Hodge said belonged to the Rhododdndron
formation, Here the agglomerates are overlain by Troutdale. The geologie
¢olumn is:

Cascan - andesites . . . . « v =« ¢ o +«» Plelstocene

Rhododendron - tuffs and agglomerates . ., Early Pleistocens or late Pliocens
Troutdale - Gravels tuffs,sands and clays.Early Pleistocene or late Pliocene
Coriba e a6 8 3 & e . s s ¢ a2 o Middle Miocene

Eagle Creek (Warrendale ) - tuffs . ., . .0ligocene

From Bull Run ths caravan proceeded northward =zcross the "Cosan" (Columbia

river - Sandy river) slope. This 1s the surface preoduced by the westward 1imb of
tte anticline that makes the Cascades. It has a soutlwest dip that can be traced
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for miles to the south. The road joins the Columbia river highway at Hills-
dale.

The last stop of the day was made at the Base Line road bridge across
the Sandy river where the party examined the Troutdale formation at its type

locality.

No excuse is offered for the lateness of this report.

H., B. S.
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*****************ANNOUI\BEMENTS****************

Sunday -
June 12th

Sunday

June 26th

Week-end

July 2-3-4

Friday

Lt
-

June loth

Friday

June 24th

e mp

[

2 ap

Field Trips

Bull Bun Dam
Isader: Ben S. Morrow

Caraven will leave gtarting place 6th & Yamhill at 9:00 A.M.
Stops will be made at Mt. Tabor Reservoir and other points
of interest on way to Bull Run Dan.

Christening of Ben Morrow lake.

Ne txrip. .

For those members of Society who find it impossible to make the
Wallowa vacation trlp, a three-day trip over the Fourth of July
week-end has been planned., Dr. Packard has Invited us to the
summer camp which is being held on Coos Bay. MNr. Vance is at-
tending the school and will have more information for us, and
it will be published in our next Bulletin.

4

k Iﬁﬁfures H i

Roge Festival - No lecturs.
James Stovsgll
Title to be announced.

WALLOWA TRIF

Everyone going to Wsllowa Lake should make reservationg at once: Write to:

[

Williamson's by the Lake,
° - Joseph, Oregon.

The official first day of the camp 13 set for July 5th, dus to many of
the cabing being reserved for the 4th.

- Rates are: Meale $1.50 per day per person, or $18 for 12 days.
Cabins for four people with bedding, §48 for 12 days, or $12 per person.
Cabins for four people witbcut bedding, $40 for 12 days, or $10 per persop.

'
+

Camping space is available for those who desire to use thelr own tents.

There will be a $3 camp charge for pon—members who are not guasts of members.

o

State that you are with the Scciety in your letter for reservations, or you

may be told the camp is filled.

I must bave a list of those making reservations, =o piease call or write me
when you send off your reservation requests, This is important if you want
the rates we are geiting.
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Those making the trip should be innoculated for tickbite, as a safely
measure. No danger is expected, but better be safe than sorry.

Everyone should purchase or at least read "The Ore Deposits of Northeast-~
ern Oregon", by Arthur M. Swartley, and the "Geology of Part of the Wallowa
Mountains™, by C. P. Ross. Both publications are very readable and are avail-
able through the Department of Geology and Mineral Industries, 704 Lewls Building.

The only maps of the area are those of the Forest Service, The Wallowa
Natjonal Forest and a folder on the Eagle Cap Primitive Area may be had from the
Librarian in the Postoffice Bullding at Broadway and Glisan.

Get those reservations off at once, and let me hear from you.

H. B. Schminky
1030 SE 54th Ave,
Phone TA 2485

Addition to our Library

Physical and Economic Gebgraphy of Oregon: Chapter XIII, The
* Wallowa Mountains and Country, by Dr. Warren D, Smith

This bulletin was presented to our library by Dr. Smith. Those hembers of
our Soclety who are making $rip to Wallowa Mountains should read this bulletin
before they go, as 1t contains valuable information on this region.

. L

News of Our Memberé”

Mr. A. W. Hancock will be with a party in the John Day region during June.
Dr. Beck, of the Central Washington College of Education, will be with the party.

*

Miss Florence J. MecNeil and Carl P, Richards, charter members of the So-
clety, were married May 26th. Mr. and Mrs, Richards have the best wishes of
our organization. Their new address is 1131 SW Montgomery St. Y

*

-

Dr. and Mra. Arthur ¢. Jones were At Home Friday evening, June 3rd, com-
plimentary to Mr. and Mrs, Carl Richards. Over 60 members of the Society

were present. A full report of the evening will appear in an early issue.
t
*

Dr. 08sgood Just returned from an extended trip which took him as far east
as the Atlantiec Coast. On May 24 he spoke before the American Society of Clinie
Investigations at Atlantic City, N. J. He was also guest spesker at the meeting
of the Texas State Medical Society at Galveston, held May 10th to l12th. Dr. Os-
good stopped at Carlsbad Cavern on his way home. At our Thursday noon luncheon
he gave us a brief talk on the caverns and showed some fine desecriptive litera-
ture on them. . !
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Mp, 3. C. Stevens had the honorary degree of Doctor of Engineering conferred
upon him at the recent Commencement exercises at 0. S. C.

Mr. G. S, Paxson received the degree of Civil Epgineer at the same Commence-
ment,

Mr. J. Martin Weber received the degree of Master of Arts in Education.

*

Last Friday night, June 3rd, our President spoke before the Agate and Miner-
al Society on “The Nommetalliec Minerals of Oregon®.

*

Over Memoriasl Day two of our noted fossil hunters, Franklin Davis and Tracy
WWade, made a trip into the Foesil lake area., They brought back some nice
specimens. We have seen part of the collection and we hope to have a write-up
soon about this trip. They stopped %Wt Bend and Madras for short visits with
our good friends, Phll Brogan and Turk Irving.

*

We understand tiékﬂhwere not on a vacation when the Geologieal Caraven was
in Clarno region over Deccration Day.

Report of Service Committes

The following bulletins of the Geological Scclety of America listed in the
Bibliography of Geology end Mineral Resources of Oregon are available at the
prices noted.

Title Author Date Price

Cretaceous and Early Tertiary of Northern

California and Oregon Diller 1893 $§0.40
Triassic and Jurassic in the Western States Hyatt 1894 0.60
Shasta-Chico Series Diller 1894 0.45
Hanging Valleys Russell 1905 0.15
Jurassiec Flora of Oregon ‘ Diller 1908 Q.90
Marine Qligocene of the West Coast of

North America : Arnold 1918  0.15
Daccan Traps Washington 1922 0.60
Bars of OChanneled Scabland RBretz 1928  1.15
Columbia River Fault Scarp Hodge 1931 1.00
Exceptional Moraine-like Deposits in Oregon Hodge 1931 0.40
New Evidence on the Age of the John Day

Formation . Hodge 1932 Q.15
New Version of the Spokane Flood Allison 1932 . 0.60
Palsozole Systems . Var Wiebe 1932 0.70
Mesozoic Systems Ver Wiebe 1933 0,60
Newberry Volcano, Central Oregon Williems 1935 Q.60
Glacial Erratics in Willamette Valley Allison 1935 0.25%
Basaltic Rocks in the Umpqua Formation Wells 1935 0 15

Tracy Wade., Chbalirman
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THE THUNDER MOUNTAIN MINING DISTRICT OF IDAHO

Iesiie C, Richards.

> The Thunder Mountain Mining District of central Idaho is interesting prin-
¢ipally because of three things: its history, its peculiar type of ore deposits,
and 1ts extreme isoletion. These cobservations were made during employment by
the Thunder Mountaln Mining Co., in the winter of 1937-38.

The Thunder Mountain district is located in the northeast quarter of Valley
County, Idaho, approximstely two hundred miles northeast of Boise. It i3 in
the center of one of the most extensive mountailnous regions within the berders
'of the United States, Canyons three thousand feet below the ridges are common
gnd in a few places, as on the South and Middle Forks of the Salmon River, the
i relief is six thousand feet. The average elevation of the ridges is nine thous-
and feet. Thunder Mountain, itself, is a prominent ridge between Marble Creek
on the east and Monumental Creek on the west, Marble Creek flows southeast and
joins the Middle Fork of the Salmon about thirty miles from Thunder Mountain.
Monumental Creek flows north for fifteen miles to Big Creek, whieh in turn flows
east to the Middle Fork at a point forty miles downstream from the mouth of
Marble Creek. There are fine stands of white pine at lower elevations in some
of the canyons. The ridges are timbered with smaller lodgepole pine. Deer and
elk are plentiful, occasionally mountain goat and sheep may be seen. !

The district was discovered shortly before 1903 and in that year the Thunder
Mountain boom started. The statement has been mads on different oceasions that
this was the last of the major old western mining booms, and at -its height there
were at least ten thousand people in this district. It is remarkable that the
only means of access was by trail, and conseguently most of these people had to
pack in during the summer, and snowshoe or ride a dog team during. the winter.

i

The three general routes of entry began at Salmon City from the east, at
Long Valley from the west near ths present town of Cascade, and near Elk City
and Dixie from the north. The trail from Long Valley was about one hundred
miles in length and was probably the easiest.: The original discovery was
bought by Colonel Dewey of Silver City fame. His property, the Dewey mine,
proved to be the only profitable venture of the district, Government records
showing production in excess of one half million dollars. During the boom,
ground was staked for miles around the Dewey mine, some by consclentious pros-
pectors, but & failr share was done by others with the purpose of promotion in
mind., The typical boom town of Roosevelt sprang up on Monumental Creek, and
flourished for four years until it came to a most unusual end. One night in
1907, a mud slide came down from Thunder Mountain and dammed the canyon just
below the town. It wasn't long before a lake covered the spot that had been
Reoosevelt. Today one c¢an see log cabins and even two story frame structures
through the clear water of the lake.

The state of IXdaho appropriated one hundred thousand dollars to build a
wagon road from Long Valley to Roosevelt, in 1904 end 1905. Portions of this
road ars still used, but most of it has been replaced by forest service roads
that are more suitable for auto and truck traffic. Several mills were built
after the road construction. To mention a few, the Dewey mill of twenty
stamps, the Belleo mill of fifty stamps, for use with the Sunnyside mine, and
the Twentfeth Century mill were among the larger mills. ' The nearest rail point
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was Emmett, Idaho. As the cost of transportation from Emmett was in most cases
greater than the factory price of the machinery, these mills were left intact
when the boom broke. In fact, in the purely promotional schemes, some of the
machinery was never assembled, and may be seen today still in their crates.

The rocks of this area are grouped togethexr as the Challis Voleanics of
Mjocene age described by Clyde P. Ross in his paper on the Thupder Mountain
Distriet (vol. 28, no. 6, Economic Geology, 1933), and consists of a series
of rhyolite and basalt flows, and mud flows. The auriferous deposits occcur
in btrecciated rhyolite flows, as blanket velns immediately under a mud flow
capping. The gold is free and of fine size, associated with iron oxide along
the fractures in the brecciated rhyolite. The hanging wall 1s maintained
three or four feet below the mud flow in mining; the foot wall is an economic
limit depending upon the location. In the old Sunnyside Mine, now operated by
the Thunder Mountain Mining Co., A, H. Sperry of Spokane, president, the aver-
age stoping width is thirteen feet.

The Thunder Mountain area 8till remains one of the moat lsolated spots in
the United States. Even though the use of aeroplanes has improved transporta-
tion conditions tremendously since the old boom days, the camp is snowed in
from the first of November until June. From June until Novembar the camp is
reached by a good one hundred mile forest service road from Cascade, Idaho.
During the winter, mail and passenger service is meintained by plane to Stib-
nite from Cascade. The Company keeps a dog team which makes weekly runs to
Stibnite, weather permitting, a distance of 18 miles for the mail. When
supplies or broken machinery parts are needed, arrangements are made for the
- plane to fly over camp and drop the needed artlicles.

The present company has been operating for over a year with a fortyfive
ton amalgamation and flotation unit., A one-hundred and fifty horsepower
diesel is the power unit. During the past year, with careful sorting of the
ore in the mine, an $8 mill head average was obtail ned. It will be interesting
to note if the present operation, with the increased price of gold, more ef-
ficient mv1lling machinery, end a sincere conscientious effort can make a sue-
cess in an sbandoned mining distriet, that has been givena black name by
promotors? actions of the past, and perhaps be the starting force of reviving
it to 1ts former importance. .
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MINERALS AND BONNEVILLE POWER

It is becoming evident that the use of a part of Bonnmeville Power lies in
industry. During the construction of the dam many believed that there was in-
sufficient domestie¢, rural and commercial business available in the Northwest
to enable the projest to pay its own way without govermment subsidy or a great-
ly increased setilement of much vacant territory. It was even called the "Dam
of Doubt", by a prominent national weekly. )

Since the dam's completion, the philosophy of the distribution of power
from it has been considerably modified. ILess emphasis 1s now laid upon domes-
ti¢ consumption a8 an exclusive source of revenue. A more squltable division
of power supply between industrial and domestiec consumers 1s in prospect. This
hag resulted from various surveys of the distributive area, its population and
their desires, its elestric and employment needs, and a partial inventorying
of it8 rew materials. The proposed diversified rates. recent published state-
ment8 of the dam's administrator, and a more complete knowledge of the camplex -
ities of distributive costs now indicate a substantial use of electric energy
in electrochemical, electrometallurgical and general industry. '

This diversified use of elsctric energy will, undoubtedly, fulfill the
expressed desire of the President that the dam shall serve with i'a distribution
of power for tvhe greatest good of the greatest number of people". A greater
industrial power load will give a smoother and betier balanced load curve at
the generating plant through a longsr daily use of current, increase the plant )
revenue and eventually resuls in lower rates to all. “ New industries using power
on three shifts'will employ much labor now idle during the slack winter season.
Additional payrolls and the introduction of new industrial commodities will
increase mercantile trade within the area. Yet, there will always be available
ample daylight and peek load power for wholesale distribution at low c¢ost to domes
tic users in rural and urban areas. Eventually, the Northwest and every class of
citizen within it will greatly benefit by an increased use of industrial Power
and everycne may be congratulated on the changing view point., The coming elec~
trochemical and electrometallurgical industries to the lower Columbia River area,
with their aztendant payrells in mining, reducvion, fabricaving, transportation
and distribution of many now dormant western raw materials will stimulate not
only the territory immediately adjacent to Bonneville but many districts consid-
erably distant from the damsight as well.

Of al)l of the various surveys recently made of the region adjacent to the
dam one of the most important is that of certain mineral resources ccnducted by
Doetor Edwin T. Hodge, Consulting Geologist, under the auspices of the War De
partment of the United States. Toward the closing period of construction of the
dam, the local Army Division Engineer, Colonel Thomas M., Robins, realized that
thuere was a possibility of a far greater use of eleetricity in prospect than
most people then contemplated, particularly in the establihsment of electro-
chemical and electrometallurgieal industry in the lower Columbiam River ares.

He, and a few others, foresaw that, due to the location of power at a tidewater
point,’ any large industry utilizing raw materials derivable from the interjior
could, in case of shortage, supplement its requirements by importation from other
Jocalities by means of water shipments. He, and others, came to the conclusion
that the feature would alone make the area one of substantial, long-lived in-
dustries.
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Colonel Robins, therefore, appointed Doctor Hodge,aconsulting Geologist
of the Division Engineer's office, as the Director of a Mineral Survey, and
empowered him to investigate the more important industrial mineral supplies
known and reported to occur within the territory tributary to the dam, and
particularly those adaptable. for sconomic use by means of electric energy.

Doctor Hodge assembled a staff of geologists, mining engineers, chemical
engineers, traffic experts and technologists, with the necessary field and of-
fice assistants, and field work was prosecuted from August 1936 until Septem-
ber 1937, a period of thirteen months, while the final preparation of the
collated data continued thereafter until summarized in book form and made ready
for distribution and sale. These books are now available and are well worth
the perusal of everyone interested in the development of the Pecific Northwest
and its mineral resources.

The territory covered by the survey consisted of the three Northwestern
states of Idaho, Washington and Oregon. The minerals investigated were coal,
iron, manganese, limnestone, silica, magnesia, fire and china c¢lays. Only
kriown or reascnably certain deposits were examined. TFor each selected mineral
deposit the work included field examinations, quantity and quality estimates,
mining and beneficiation costs, analyses of the raw material, property desecrip-
tion and maps, transporiation routes, rates and market studies, In addition,

a wealth of technical information with respect to the use of electric power

as applied to the reduction and treatment of the various minerals was assembled.
Studies of recent and the most adaptable technologic processes designed to pro-
duce commercial products from the minerals found were immade and compared, costs
being given when avallable along with unit consumptions of electrie current per
pound or ton of product. Promising experimental processes are described in de-
tail. Market studies were made comparing local costs of mineral supplies from
the investigated area with similar supplies importable from localities else-
where, and transportation routes and charges from remote and diverse regions
were included.

Furthermore, the deposits were frequently compared with each other and with
possibly competitlive deposits to determine 1f they could be successfully util-
ized by proposed electrochemical and electrometallurgical industries seeking a
location within the area. Some deposits were recommended that would be the most
economically useful in connection with hydroelectric power as a reductive or
treatment agent.

In the short pericd of time avallable for the work of the survey, it has
apparently accomplished a vary veluable and detailed descriptive and analytical
survey of the location and possible uses of many Nortlwest mineral supplies,
as well as those lying in many competitive areas. . The work is of great imer-
est to all industrially minded citizens of the Pacific Northwest and to those
elsewhere who are contemplating an active participation in its futures industrial
develomment. The survey has unquestionably pointed the way toward a more com-
plete coverage of all of the natural resources ' of the region and the ultimate
absorption of a1l of the surplus power available at Bonneville, as well as the
pover that will be obtained from a sister dam that may later be constructed at
Umatilla. ¥With these two dams at the either end of a vast tidewater lake, one
of the greatest industrial areas in the world may ultimastely be ¢reated. The
citizens of the Northwest should familiarize themselves with all of the matural
resources available within their own territory and that may bs brought there
for teneficiation in order to take advantage of an extraordinary location

: \
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wherein tidewater power and extremely low electric energy rates may combine
to build a wonderfully productive industrial empire.

Both Colonel Robins and Doctor~ Hodge are to be congratulated on this
first attempt to supply reliable and accurate information on the mineral
supplies of the Pacific Northwest and it is to be hoped that many of our lead-
ing citizens will expend the time, money and effort to acquire a knowledge of
the fruit of their labors. Much more work of this nature remains to be acecom-
plished and familiarity with what haes heen done will enable our citizens to
act Intelligently In the further development of the great Pacific Northwest..

- The following list covers the books so far published by the War Depart-
ment, and they may be obtalned from the Office of the Division Engineer, 523
Pitiock Block, Peortland, at the prices indicated:

1. Available Raw Materials for a Pacific Coast Iron Industry.
5 volumes, price $6.00, Dr. Edwin T. Hodge.

2. Preliminary Report on Somse Nortlwest Manganese Deposits, Thelr
' Possible Exploration and Uses. 1 volums, price §.75. Dr. Edwin
T. Hodge. - ’

2. Market for Columbla River hydroelectric Power using Northwest
) Minerals (in four sections). Dr, Edwin T. Hodge.

Section I. Northwest Magnesia Ores. 2 volumes, price $3.75.
Sectiqn II. Nbrthwegt Silica Mhterialé, 2 volumss,“pricé $3075.
Seection III, Northwest Limestones, 2 volumeg, price $7;OO.:
Section IV, Northwsst Clays, 4 volumes, price $12.50.

E. T. H.
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GEOLOGICAL SOCIETY SPENDS WEEKEND AT EUGENE

by Wilbur Greenup
President, Condon Club, Univ. of Oregon

‘Aided by the fine weather which was all the more welcome because of its un-
certainty, members of the Geologlcal Society who journeyed to Eumgene the weekend
of April 9th and 10th were entertained by Condon Club of the University of Ore-
gon with a banquet, inspection of the new Oregon Museum of Natural History, and
a f;eld trip to Hobart Butte and the Goshen leaf locality.

Though the weather did not appear very favorable on Friday or on Saturday
morning, there was a good turnout of the members of both groups at the ban-
quet Saturday night, with the result that the banquet room of the Osburn Hotel
was filled nearly to overflowing. Presiding as master of ceremonies was Dr.
Warren D. Smith, who saw that the evening was well supplised with introductions
and with jokes. Following the banquet the group met at Condon Hall where Dr.
Smith and Dr. L. 8. Cressman, Director of the Museum, explained the arrangement
of materials in the Museum and something ebout the oubtstanding collections.
Dean Packard, of the State College, then told some of the history and signifi-

+ canee of Dr. Thomas Condon's wWork and of the fossils which he left to the Univ-
ersity. Dr. Henderson, of the University Herbarium, was called on to say a
few words about his acquaintance with Dr. Condon. Himself a man now well in
the eighties, Dr. Henderson told how Dr, Condon once surprised him by climbing
Spencer Butte and descending the extremely steep north side at the age of
sevinty. (It seems a marvel how long some of the scientists of the out-of-
doors remain fit.) The remainder of the evening was spent in looking over
the materials in the museum. It is rumored that the museum lights were fin-.
ally turned out by Dr. Allison, who was driving back to Corvallis and wanted
to gat started.

At 8:20 Sunday morning the caravan of the Geological Society and the Condon
Club members was on the way to Hobart Butte. |Nineteen cars drove through the
early morning sunshine and mists, and by the time Hobart Butte was in sight it
was quite apparent that our trip was going to be favored by one of the finest
of spring days. After stopping for a few minutes along the Coast Fork of the
Willamette River near the base of the butte we drove part way up the trucking
road of the Willamina Clay Produzts Co., then walked the rest of the way to the
top. Since the grade was Intended for one~-way traffiec, Dr. Smith turned engin-
eering geologlist and supervised the delicate process of getting the cars turned
around ani parked.

From the top of the butte an excellent view was afforded of the surrounding
country and the valley spread out below. Black Butte, still with some snow re-
maining on it8 upper area, could be plainly seen just a short distance up the
valley. But most of the time was turned to selecting some of the abundant
specimens of orpiment and realger, slickensided surfaces, carbonized wood, and
the material from which the Willamina Clay Products Co. derives some of the
kaolin for its refractory brick and tile products. Excellent collection speci-
mens of all of these were found in the open workings of the brick company. The
briliiant orpiment and realger deposits make fine additions to a mineral collec-
tion, but they sre of no present value commercially beceuse the same arsenic
sulphide compounds are prepared cheaply by artifich) means.

After running, ekidding and sliding down the south side of the butte,
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we drove back down to the river and ate lunch. Before sating, however, we
carefully washed all real and imaginary sarsenic off our hands and then ate a
hearty lunch and enjoyed a clear conscienca

On the way back to Bugene we stopped at the Goshen leaf locality about
two miles south of Goshen. Here a large number of leaves and other plant re-
mains were found, many of them nearly perfect specimanﬁt The outecrop which
we examined is g type locality of the Oligocene floras of western {regon and
Washington. Paleobotanical studies indicate that the species found here are
of distincitly warmer climatic types than the later floras of John Day basin
or the Eagle Creek flora from the upper Oligocene of the Columbia Gorge. Speci-
mens from the Goshen locality are shown to be similar to modern flora of sub-
tropical forest areas in Cenfral Amerieca, of central and southern China, and
of the Philippines. The supposition is that western Oregon and Washington
were sub-tropical during this period and that the related flora have since mi-
grated southward to their present habitat. Chaney and Sanborn class the beds
at Goshen as upper Eocene; others believe them to be of Oligocene age.

After leaving the Goshen beds some of the party stopped a short distance
out of Eugene at the Springfield Junction outerop to examine the marine 01i-
gocene beds found there. These heds are a part of the Eugene formation
which was earlier thought to be Miocene, but it is now quite definitely classed
ag Oligoecene. A basalt dike near the eastern end of the outecrop was clearly
shown cutting through the sandstons snd shale beds and leaving them baked
near the contact.

N -

******************mms******************

The Fiord Reglon of East Greenland: Boyd, Louise A., (Spec. Fub,
No. 18 of American Geographical Society, N.Y., 1935: 369 pp.,
361 half-tones, with 10 maps and 27 panoramic photographs in
supplement, Cost $4.00.)

To anyone interested in the geology of ice and development of glacilal phys-
iography, this well-bound volume is an invaluable addition to the library. To
any arm-chair explorer, the superb collection of photographs will provids many
a pleasant evening.

Miss Boyd gives a narrative account of expeditiona headed by her to explore
eastern Greenland in 1924, 1926, 1931, and 1933, and description of the vessel
and equipment (surveying instruments, photographic equipment, fathometer, sup-
plies). A chapter on the history of exploration in the region is given, by
John K. Wright. J. Harlen Bretz 1s the author of a section on physiographic
studies (pp. 160-245)., Photogrammetrical work is summarized in a chapter by
0. M, Miller and Walter A. Wood. Echo-sounding records are reported by Charles
B, Hitchcocek. Botanical work of the expedition is summarized by Wiliiam BE. Drew.

An adequate review of such diverse topics is out- of the question in this
Bulletin. The publication is recommended to anyone interested in the geology
of glaciers, or in records of Arctic exploration.

t

4 X. N. P.
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NEWS NOTES FROM "“SCIENCE"

The following news notes have been gleaned from "Science", a weskly
publication and official organ of the American Assoclation for the Advance-
ment of Science, vol. 87, no. 2259, April 15, 1938,

"Prehistorie Quarries and Implemenis of Pre~Amerindian Aspect in New Mexico", by
. Kirk Bryan. The article discusses the finds of geologlie work in New Mexico dur-
ing the past summer. Two prehistoric quarries were visited and at one of them
artifacts of unexpected type were found. The pitas or quarries oceur on high
ground, and in a bed of chanlcedony, many of the artifacts were found. It is im-
plied that peoples of unknown character, having a different and apparently non-
Pueblo stone culture, lived in the area. The artifacts are described.

"The Level of the Ocean during Part of the Cenozoic Ear", by A. H. Fretz. Mr,
Fretz states that there are 3 problems of the Cenczoic Era: “{a) Submarine chan-
nels on the continental shelf; (b} severe changes in climate, including a period
of continental glaciation; and (c) intercontinental migravion of land animals",
He is more concerned with the lowering of ccean level and proposes a theory new
to the reviewer. A passing heavenly hody caused moisture to be drawn from the
oceans, lifted to the stratosphere and assume a form like the rings of Saturn.
Their center was in high northern latitude and their larger dimension parallel
to the surface, and the water was frozen., This "salt hail" would fall, adding
to the glaciers and the salt content would cause the glacial %11l to assume its
characteristic flat surface. Vegetation would be killed, the bare soil taken
by the wind and deposited as loess. ' Upon melting, the glacial water would
return to the ccean and return it to 1ts normal level. The hypothesis present-
ed is somewhat unique, and may be worth further study. So far, no acceptable
hypothesis has been presented which will satisfy all the conditions required by
the submarine canyons.

"Peking Man", by Frank Thone. 'This item is from Science News, ir the same vol-
ume of Science. The statement is mede that Peking Men is one of the most prim-
itive humans, he was more "low-browed" than Neanderthal man, he walked fully er-
ect, and had a possible height of 5 feet 4} inches, Ee could fashion rough
stone tools, and knew the use of fire, and was probably a cannibal.

"The Meeting of Western Geologists", from Science News. 4 series of items pre-
sented at the Cordilleran Section meeting of the Geological Society of America.
Development of the Sierra Nevada Mountains; a new submarine canyon, half as deep
as Grand Canyon, off the Cal ifornia Coast has been discovered by Dr. Francis P.
Shepard; Dr. Howell Williams has been doing some work on volcanology; and many
others. fost of the information deals with California and should be treated
more fully in the Proceedings of the G.S.A., to be published later.

Ra G- T-
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TRIP TO LAKE BEN MORROW AND BULL RUN HEATXIORKS

Leader: Ben 3. Morrow, Chief Engineer Bureau of Waterworks.
Sunday, June 12th.

Caravan assembles at the rendezvous - West 6th and Yamhill at 9:00 A.M.

The first stop will be at Mt. Tabor Reservoir where the Bull Run pipe lines
discharge, for a brief talk by the leader on Portland's water systen.

Stops will be made gt other points of interest, among them at Lusted Hill,
the scene of a serious collapse of the second pipe 1llne while it was being test-
ed in February 1911.

A Z-hour stop will be made at the lHeadworks for examination of the intake
structures of the Portland water system {no fishing allowed) and points of geo-
logic interest in the vicinity, and also for lunch.

In the afterncvon the party will proceed to Bull Run Dam where the reser-
voir created thereby will be appropriately christened by the Geologleal Societly
of the Oregon Country,

IAKE BEN MORROW

all in conformity with the Ordinance 69308 of which the following is a copy.

Ordinance No. 69308,
An Ordinance neming the water in the reservoir created by the Bull Run Dam as
) "Lake Ben Morrow®, S -

The City of Portland doe= ordain as follows:

Section 1. That in recognition of the eminent engineering ability of the
Chief Engineer of the Bureau of Water Works, Ben S. Morrow, and as a lasting
testimonial of appreciation of his services of {wenty-five years in the Bureau
of Water Works of this city, and particularly his achievements in the designing
and cons ‘ruction of the Bull Run Dam, the body of water in the reservoir created
by the Bull Run Dam hereby is named "Lake Ben Morrow", and hereafter said body
of water shall be so designated,

Passed by the Council, Mar. 17, 1937.

Joseph K. Carson, Jr.
Mayor of the City of Portland.
Attest:
. Geo. R, Funk

Auditor of the City of Portland
2/24/37
By Order of Council
Prepared-Approved

City Attorney

The chrilstening ceremony will be in charge of the following committee:
J. C. Stevena, Clarence Phillips, and Franklin Davis. Nancy Lou Combs, grand-
daughter of Mr. and Mrs, Stevens, will break a bottle of champagne on the dam
with ihe words, "I christen this reservoir Lake Ben Morrow".
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From the Californias Mining Journal, April, 1938.

The Miss=issippi River, with i1ts enormous volume of water and its great
drainage basin, carries quentities of eroded and corroded materisl to the sea.
The amount represents the river's efforts to reduce the drainsge basin to base
level. About 340,000,000 tons of mud and silt in suspension; 136,000,000 tons
in solution; 40,000,000 tons of sand rolled along the bottom. The sum totel is
516,000,000 tons. To use the proverbial illustration of "things laid end to
end" and the like, this material would form a body 1 mile square and 250 feet
high.

This looks like a large amount of ercsion each year, but when one considers
the mountains, or even fair sized hills, & hill one mile square and 250 feet high
is not a great smount of the total land. '

Petrified wood is interesting materjal for collectors. It may have
scientific value in age dating the material in which it occurs; some revenue
may be derived from the polishing of specimens; and it adds to the general bulk
of' the collector's material. Some petrified wood specimens have been found to
contain gold, and some reports are received that run as high as $3700 per ton.
Perhaps you petrified wood collectors have gold mines in your laboratories?

Mining & Metallurgy for May, 1938, carries an item about the world's ]
deepest drill hole. It has been completed by the Continental 0il Company, at
a point 3% miles west of Wasco, in Kern County, California. The final depth
was 15,004 feet, slightly under 3 miles. It cost §300,000 to drill.

R. C. T,
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Sunday
June 26th

Week end
July 2-3-4

Friday
June 24th

Friday
July 8th

Friday
July 22

.a

e

Field Tri
No trip

Institute of Marine Biology, Coos Hesnd, Charleston, Oregon.
Megmbers who so wish can sleep in the school dormitories,

‘men in ofie and women in another. 1Meals can be purchased at

the school dining room if we have advance information on
number coming.
"At Cape Arago State Park the formation is standing almost on

.and. It i= upper Bocene in age and there is an excellent

fossil collecting locality in one of the coves. At low tide
there is & great variety of maerine life to be seen., I am
sure this will be the section to be visited on Sunday, July 3.
The tEmpire! formation can be visited on the way home. It is
upper Miocene in age and is the only ? upper Miocene exposurs
in Oregon. It is less than a mile from Charleston and the
society members can gat a good collection of fossils of this
age in time to start for Portland by 11 A.M. if they want to
start back that early. The coast highway 18 in excellent
condition =ll the way down.” (Letter from A. D. Vance).

Iectures

Mpr, James Stovall, Instructor in Geography, University of
Oregon, will address the Society on the subject of the
Wallowa Mountains.

Mr. J. E. Morrison, Mining Geclogist, State Dept. of Geology
and Mineral Industries, will discuss mining in the Grants
Pags area.

Movies: “The Story of Sulfur".

Thuraday Luncheon

LTABBE'S PRENCH DINNERS
910 8. W. Salmon Street
{Roosevelt Hotel)

Prices are 40¢ - 45¢ - 504 and up. 1

You have your own c¢hoice. Drop in every Thursday noon. You will
enjoy the fellowship and the food is good.
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THE WALLOWA SUMMER CAMP

Rates are reduced

Send your request for cabin reservations to

Willismson's by the Lake
Joseph, Oregon.

The official first day of the camp is July 5th. .
The rates quoted are for a period of not less than seven days.

Meals : $1.50 per day per person.
Cabins : Two bad rooms, two double beds, bedding furnished,
$3.50 per day.
Single room, two double beds, bedding furnished,
_ $3.00 per day.-
: Single room, two double beds, bring your own bedding,

$2.50 per day.
Camping free with meals at the dining room.

These rates are less than those listed prewviously and apply for any
number of days that you care to stay above seven and provided you have your
meals at the dining room. .

) A $3.00 camp charge will be collected from all non-members who are not
guests of members, ;

State that you are with the Society im your letter for reservations.

There is still time to make your reservations. Do it now.
I want a check 1list of those going, so0 please call or write to:

H. B. Schminky
1030 8. E. 54th Ave.
Phone - TA 2485

************E'JHQESOF'IEEJOHNDAYTRIP************

" ] June 16th, 1938
Dear Mr, Treasher:

While the happy memory of the recent trip to The Fossil Bads of Clarno
are freah in our minds we wish $o thank your splendid committee and all
othera of the Geological Society who so generously worked for the happiness
of all.

We are looking forward to another such trip, perhaps to camp on the
other side of the John Day.

Am sending 'Footsteps' under separate cover., You will notice the next
social meeting of 'Pathfinders' will be held in laurelhurst Park. It is
somewhat tgeclogical' and we invite your socciety to see our little show.
Please read notice from ‘Footateps', Thanks a lot.

Elmer Robarts, President of Pathfinders.
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The social meeting referred to is to be held in laurelhurst Park at 7:00
P.M. Wednesday June 29th. lMeeting place is just beyond the northeast corn-
er of the lake, *"Bring your supper if you wish*, .

* % ¥k

The following card has been received from the Wheelers:

"Dear friends: We have just experienced one of the most thrilling
times of our lives. Dr. Boyle, Custodian, iz grandest man in this world.
Wa have received every courtesy and have been more than compensated for our
long journey. Imngine trekking over Devonian, Carboniferous, Permian,
Jurassic and Triassic and Cretaceous. It is beyond deseription, but we are
well supplied with plenty of information on the whole works. Mra, Chester
Wheeler", {Leaving Dinosaur Monument, Utah, Saturday, June 1llth).

k ¥ #

The Three Musketeers reported in from the Grand Canyon. They had
bean den, and up, and still like it.

* % %

NEWS OF THE MEMBERS

Vacationigg:

This appears to be vacsmtion time and the Geclogical Society members
are gathering their cars about them and trekking to new and greener flelds.
A. D. Vance and family are espsnding three weeks at Coos Bay with the Oregon
State College summer camp. The Three Musketeers, Florence and Helen Iver-
son and Connie Enders, are seaing the Grand Canyon and way points.
Mr. and Mrs. Chet Wheeler are following the trail of the dinosaur. The
Kon Phillips family left for the Southwest; in fact, it seems that most of
the Society is going to the Grand Canyon. Doctors Osgood, Booth, and Jones
are in San Francisco at a medical meeting. J. Martin Weber is with the
A. W. Hancock group in the John Day.

If the members will edvise us of their vacation plans, we are all in-
terested,

* % ok

Mr. Earl K. Nixon addressed the Council of Economic and Social Re-
search on Tuesday, June l4th, discussing the work of the Department of
Geology and Mineral Industries.

Dr. Edwin T. Hodge spent several days at Kootenmni Lake in British
Columbia and in Montana on ¢onsulting work.

BACK NUMBERS OF GEOLOGICAL NEUS LETTER

Tha Society 1s receiving requests from libraries for copies of our
News Letter and also requesis for back issues to make up complete files.
The reserve stolk of the printing department is practically depleted,
and we are anxious to secure a3 many back issves as poasible. Will mem-
bers who are not saving complete files look tixcugh their steck of News-
latters and advise us of those you would be willing to turn in?
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. In this way it is hoped that we can supply these libraries with the
copies they desire, It ig considered quite beneficial to have complete
Tiles deposited with various libraries throughout the Unlted States.
Copies not in use, or not being saved, ean thus be turned in and serve a
very useful purpose,

Will you look through your files? If you have extra copies of some
perhaps we can trade them for c¢thers for you if you wish.

BULLETIN OF THE GEOLOGICAL SOCIETY OF AMERICA
X Yolume 49, number 6
Juns 1, 1938.
Dr. Hodge has a paper on Geology of the Lower Columbia River, 107 pp.,
25 11lustrations, and 12 plates. ‘

* % %

The following bulletin is available at the State Department of Gsology
gnd Mineral Industries, 704 lewis Building, Portland, Oregon, 45¢. Any
orders should be turned in to Tracy Wade. If 20 or more are secured, a
discount of 201 is allowed. o

"Preliminary Report on Some of the Refractory Clays of Western Oregon™:
Hewitt Wilson and Ray C. Treasher, 93 pp., 48 figs., incl.maps, 1938.

,_ The writers'! abstract is as follows:

This is a preliminary report of some of the refractory clay deposits
of western Oregon, prepered in cooperation with the U. S. Bureau of Mines!
Northwest Experiment Staticn, the University of Washington, and the Oregon
State Department of Geology and Mineral Industries. The economic aspects
are stressed; the quality of clays with fusicn of cone 30 or better are con-
sidered by means of physical and chemical tests of the clay; the estimated
quantity, mining and transportation copditions are discussed; and recommenda-
tions are made for continued work. Geologlic data were secured incidental
_ to the main project, but conclusions based on these data must be considered
tentative. Such conclusions are submitted as contributions to a very com-
plex subject on which little work has been done.

The clays appear to be derivatives of flows, pyroclastics, and gravels
that were predominately andesitic and rhyolitic in composition and lower Fo-
cene to post-middle Miocene in age. Alteration was sffected by descending
meteoric waters and by hydrothermal solutions; similarity of the products
points toward a common epoch of alteration, probably post-middle Miocene.

The occurrence of gravel, s0 thoroughly altered that the entire msss can be

cut easily with a knife, is noted in the valleys of the McKenzie and Santiam
Rivers, near Sublimity east of Salem, at Fransen's clay pit west of Rainier,
and in southern ILewis County, Washington. It may represent the remnant of

a series of old gravel terraces.

Refractory olays are found throughout the area wesf of the Cascade Moun-

tains in Oregon and are characterized by moderately high fusion, high shrink-
age, and dark fired colors. Precalcination reduces shrinkage and cracking,
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Preliminary samples were obtained for firing-tast data, and from these re-
sults four deposits were selected for additional study on the basis of qual-
ity, probeble tonnage, and transportation conditions.

The first is the Fransen ¢lay pit in northwestern Columbia County. The
pit is composed of thoroughly altered gravel, has an average fusion of cone
30 plus, high shrinkage, dark fired eolor, 430,000 to 1,720,000 short tons
available, and transportation can be handled by a 1400-foot tram line to
deliver clay at railside or to ships on the Columbia River.

The gsecond is the Ellis deposit in soutbwestern Clackamas County, typ-
ical of the bentonitoid Molalla cleys, with an average fusion of cone 31
plus, high shrinkage and severe cracking which can be improved by calcin-
ation, 31,000 to 73,000 short tons available, and requiring a 4% mile truck
haul to railside at Molalla.

The third is the King clay, east of Salem, which fuses at cone 32 plus
to dark brown. There are 240,000 to 330,000 short tons svailable, and a
6% mile truck haul to reilside at West Stayton will be necessary. This clay
is unique for its originsl white color, large amount of water required for
plasticity, large dry pore space, cracking, and high shrinkape. The area
to the north seems to be underlain by similar material. The future value
is for use as a plastlcizer with its own calcined grog or other nonplastic
refructorieg.

The fourth is the llocbart Butte clay quarry in southwaesterm Lane Coun-
ty, controlled by the Willamina Clay Products Co. The elay is a hard,
light -colored flint clay with conchoidal fracture, fusing at cone 32 plus
to light colors. Tonnage is estimated in excess of 46,000,000 short tons,
and a 16 mile truck haul to railside at Cottoge Grove is necessary. This
represents the best clay studied, and tests indicate possibilities of white~
ware and a paper filler use for some of the material.

Although not refractory, a discussion of the Willamina elay is includ-
ed; this black material burns to a white vitrified body at low temperaturss
and is used for light firing face brick and pottery and as plastic material
for the Hobart Butte refrsctory clay.

Recommendations for future work include suggestions for thorocugh and
systematic sampling of all deposits, research to determine a method to over-
come high shrinkage, more accurate data on the uniformity of the clay de-
posits, and a careful study of the geology and petrography of the clay and
associated rocks to determine the origin and age of the clay materials.

R. C. T.

v. 4 np. 12 -1217-



METHODS IN COLLECTING AND PRESERVING
PALEOBOTANICAL SPECIMENS

Dr. Ethel I. Sanborn. ‘

{An address by Dr. Ethel I. Sanborn, Professor of Botany and Faleo-
botany at Oregon State College, delivered before the members of the
Geological Society of the Oregon Country on May 13, 1938, at Portland,
Oregon; taken in shorthand by Miss Ruth Hickman).

I feel that 1t 18 quite presumptive of me %o even attempt fo talk to
you as a geological soclety about methods in any field work of any division
of paleontology. Many of your members are undoubtedly more expert in col-
lecting than I and may have had much more experience in that line. How-
ever, at the suggestion of your president, I shall attempt to give you some
information that may be of some help in collecting, soriting, packing, and
transporting and in the identification of fossil plants. You are all aware,
I believe, that my experience has been almost entirely with Tertiary plants,
which we tollect =3 leaf impressions.

Since I began to plan this talk, and to try to find recorded references
to methods in paleobotanical collecting, I have been interested to see how
1ittle there is8. Knowlton in his book "Plants of the Past," on pages 11-12
takes up the subjeet "How to Collect Fossil Plants"; and in the recent
publication, "Methods in Paleontology" by Camp and Hanna, there are about
three pages, the larger portion of which deals with special perts as car=-
bonizad twigs, cones, and seeds of grasses. In the beginning of this sec-
tion Camp says, "The collecting of fossil leaves may require no special
precautions",

It i8 possible that some of you may hope that I may be able to tell
you of some method by which a fosslil leaf may be removed as a perfect fos-
sil specimen. I only wish I knew of such a method -~ if there were, the
time spent by paleobotanists in the determination of their collections
; would undoubtedly be shortened -~ or perhaps, it might be bhetter to say,
we would be able to make many more determinations in the same amount of
time.

1., Tools or implements.

As stated by Knowlton in his book "Plants of the Past®™, "The imple-
ments needed iy collecting fossil plants are few and simple". The most
esgential implement is the geological hammer; a pack, a bar, or both,
and one or more stout cold chisels should be included, as the collector
is really handicapped without them. Some suggest a hammer with a
sgquare-faced steel head on one side and on the other a thin cutting edge
as the most efficient. The cutting edge would be useful in many ways.
My experience has bzen with a hammer with a hexagonal head and a pick on
the other edge. It is apparent that the thin blade or cutting edge would
be most efficient in splitting the more compact rocks. However, I have
sean the pick end of a hammer used for such purposes very successfully.

There needs bhe little said about the uses of the pick and bar for
loosening the rocks; I do feel, however, that sometimes we are too inclined
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to use these instruments before having examined the plant-bearing matrix
carefully enough end before cutting or attempting to cut around the pleces

we wish to remove, 80 that in the haste and possible excitement pileces are
frequently cracked and broken needlessly. The cold chisels are of uss af-
ter the pisces of rock have been removed and are to be split along the bed-
ding planes in which the leaves occur. This may be done by inserting one,
two or more chisels of the same or different sizes; Dr, Chaney has some spe-
cilal chisels made with blades 2 or 3 inches in width which are very effi-
clent for this work, '-I was interested to mote a cut of this type of chisel
shown by Dr., Camp in his figures of picks (Fig. 4 f) in his recent publication
and then on page 72 he refers to this instrument again when speaking of split-
ting rocks with plant impressions, saying "Chaney employs a broad spadelike
chisel®. Chisels are also of special use when preparing the rocks during

the preliminary examination and the preparation for packing since 1t is well
to remove all possible extra weight before the specimens are packed for re-
moval to the laboratory.

2. Methoda in the field.

In the discussion above it has heen almost impossible not to hint
about some of the items to be taken up here. Field methods to be employed
will vary somewhat as to the position in which the fossil leaves occur, and
this is usually in ons or the other of two ways.

(a) The exppsure is found in a road cut, or in the bank of a creek,
where you find a longitudinal cut through the teds. If the plant-bearing
strata are near the surface, it may be possible to remove the soil and
other materials from above and thus have the fossils on a horizontal
or sloping surface. But if too far down it may be possible to tunnel in
from below or even from sbove. My experience has proven it will be best
to try both approaches. "~ We usually feel that we are most successful in
securing the leaves intact when we can get in from above. On Crabtree
Creek where the leaves were in an exposure cut through by the river, the
owner of the land gave us permission to put in a charge of dynamite, and
in this way we were able to secure much better collections than could
possibly have been done otherwise.  Even so, there were many leaves which
we wished might have been secured in more perfect condition. The dynamite
had no respect for a leaf impression! But we did secure many more leaves
than we could have without the dynamite.

To get to the Crabtree location, go down the Pacific Highway to Jeffer-
gon; turn to left on road end go abouit as far as Scio, then turn off on a
road to Roaring River fish hatchery. When possibly 5 miles from Scio you
pass a school house, then soon come to the house of a man named Costello.
To reach the plant beds go past the back door of his house to the creek,
which you c¢ross and follow down to the leaves. We have done enough collect-
ing there with the use of dynemite to expose many of them.

{b) The second type of exposures is found where the fossil bearing
strata may be lying horizontally or neariy 20 with the land surface and at
no great depth, or at the base of a stream bed, as ths West Branch Creek
near Mitchell and East Bireh Cresk near Pilot Rock. In such instances,
after the surface soil is removed, if the fossil-bearing area is not too
large or the matrix too fragile, sections may be pried up with the hammer
or plick; but 1f the area is too large or the matrix too fregile, cut
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around the section with the cutting or pick edge of the hammer before 1ift-
ing or attempting to pry up. It on your recent trip to the Goshen beds you
had gone a few feet to the northeast on the low hill you would have been
able %o secure some of the fossil plant impressions in this way rather than
tunnelling in as you'did from the roadway. You may be interested to know
that practically all of the collections for the study of the Goshen flora
were made from the material which had been removed by the workers in build-
ing the highway, so when we made our collection we could go down and pick
up the rocks by the roadside; many times finding the leaves exposed, other
times finding many more by splitting some of the larger pieces.

3. Sorting.

This 1s frequently a difficult task, for it is usually hard to leave
any of the specimens behind; I believe we are sall perhaps inclined to
keep overything with a falrly clear organic impression and then find we
have much around that is really of little value from the scientific stand-
point. When removing materials it is well to place all that is taken
out which may be of any value off to one side well away from the digging
operations. Do not pile, as this is apt to scratch or otherwise injure
the specimens. Then when.you have completed the removal, sort out, putting
those which are, or you believe to be, of the same lealf together, so you
will have as many groups as you have species of leaves. Finally to over
each of thase groups keepihg the best specimens of each supposed species.
Also, if you seem to have very little of one do not throw that away as
further splitting of the rocks may bring out other specimens. When you do
not have leaves entire, it is well to keep any tips and bases which are
especially well preserved; also any sectiona of the middle portion of
leaves which show the margins clearly. These features, the margin, the tip
and the base of a leaf, are freguently very important characters in leaf
determinations.

4. DPacking.

Be sure to have plenty of newspapers, with soft tissue paper for the
more delicate specimens. Wrap each plece separately, then if several pleces
that belong to one species or a single leaf that has been broken, these may
gll be wrapped in a larger bundle together. Unless the material is very
*erumbly" the use of shellac should be avoided.

The discussion so far may really all be considered field work; and now
I will teke up some discussion of the laboratory methods.

5. Laboratory methods. .

This is the portion of paleobotanienl work and study that take the

most time - and is often the most discouraging.
. N 3

{(e) Tools. Many of the specimens after being wought into the
laboratory need to be echiseled out to expose parts which sare covered.
For such purposes a small hammer and cold chisels of various sizes are
desirable, And, for this type of "excavating" many of the instruments
discerded by dentists are very efficlent. These are especially good for
the finer details as where one wishes to expose the teeth along the mar-~
gin. Caution must always be taken that you 4~ not gouge out pleces of

V. 4 no- 12 ~130-



the specimens you are irying to uncover, for it 1s very easy to hit the end
of the chisel so foreibly that it not only removes the matrix covering the
leaf, but as well bits of the leaf, Heavy canvas bags, approximately 12 by
18 inches, well filled with sand should be used as cushions on which the
rocks rest during this part of the work. These, it seems to me, are much
more satisfeetory for this work than a sand table, for they can be easzily
removed from place to place when working. Just get your canvas, stitch up
the bag, £ill it with sand and sither tie or sew at the end.

(b} Identification.

For this part of paleobotanical study we have no way in which we can
be assured of locating our leaves exactly as to genus and species. It is
really a case of trial and error -~.the first thing to do is to study the
fossil impressions very carefully. If you heve two or more impressions
which seem to you to be of the same species, make detmiled study of each,
noting any variations you may f£1ind.

Shape: Note the genersl shape of the leaf, the base, and the apex.
Is the impression symmefrical or ssymmetrical? Is the margin entire or
toothed? If toothed are the teeth close or well-spaced, and do the tips
of the teeth point upward or outward?

Venation: If palmastely veined, count the velns which arise from the
top of the petiecle. What are the angles between these spreading primary
veins? Is there any forking of these veins during thelr course through
the blade? ]

If pinnately veined - notice whether or not the midrib is straight,
and whether of same thickness throughout the blade. The number of secon-
daries, the angles at which they leave the midrib, and thelr direction
through the blade, as they approach the margin, are often generic charac-
teristies. In some leaves these veins leave at broad angles, and curve
little as they epproach the margin, where they may extend into teeth; others
may have the same general direction, but will unitefo the ons sbove in a
single arch or series of arches, and then if a toothed leaf, small branches
arise from the srches and enter the teeth. Or if it has an entire margin
the secondaries may becoms so weak near the margin that they are obscure in
this area of the blade. The type of the finer narvation must be noted,
and the angles at which these veins leave the secondaries. ‘The texture
of a leaf ig another important feature, - generally leaves may be classed
as leathery or coriaceous, firm or subcoriaceous, membranous, thin.

These are a few of the details of a fossil leaf which must be noted
and as one ghttempts to make ldentifications, other femtures will be observed.

_As you study a leafl Impression, try to think of it in relation to lemves
of the living plants, with which you are familiar especially those of trees
and shrubs as these are the types more adapted to fossilization. It is well,
for any one who is interested in the study of fossll leaves, to make careful
obaervations of the leaves of our living flora. Do not stop with a single
leaf but study the variations you find on a single branch, and the varia-
tions you will find are frequently of a relatively wide range.
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Then when, if you do, find leaves of a living tree or shrub that sug-
gests your foaslil, try to ses what records you may find of the genus in
described fossil floras. Study the illustretions, and descriptions of the
various species of the genus. . This is one type of study in which we may
very profitably spend considerable time looking at pictures. If one has
access to a herbarium, it is an aid to make ¢omparisons with your fossil
leaf with any in the herbarium collections. These comparisons are es-
pecially valuable if fhe herbarium has sheets with specimens of the genus
from other locations, which are quite distant from that in which we live.
Or, if you are really interested in fossils, you will find it of value, to
maeke a pressed collection of your own.

I hope I have been able to give you some information which you may find
helpful in your collection nnd study of the Oregon fossil flora, and shall
be very happy now to attempt to answer any questions you may wish to ask,

* % %

"Oregon: Geologic and Wild Flower Wonéerland"; Warren D. Smith and Helen
Gilkey, 16 pp., colored plates, 1938, Released by the Travel and Informa-
tion Dept., Oregon State Highway Commission, Salem, Oregon.

This travelogua by Dr., Smith is a beautifully written discussion of
the main gelogiec features that may be seen along Oregon highways, There
are many black arnd white pictures and excellent color reproductions of Mt.
Hood and Crater lake. Dr. Gllkey's description of the prineipal flowers
is execellent, and there are meny colored cuts. A print of a relisef map
of Oregon 1s included. Copies may be obfained by writing the State High-
way Commission. ;

R. C. T.
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LAKE BEN MORROW TRIP
June 12, 1938
Ben Morrow, Leader.

The trip to Lake Ben Morrow, led by Mr. Ben Morrow, Chief Engineer
and Manager of the Portland Water Bureau, was one of the largest trips
ever scheduled. ' Forty-seven cars carried over 150 people past Mount Ta-
bor reservolr, Dodge Park, and the Headworks, to laks Ben Morrow. Mam-
bers of the American Society of Civil Engineers, the Mayor and City Com-
migsioners, ayd other +'dignitaries were invited,

The occasion was an inspection of the Portland water system, and
through the thoughtfulness of Doctor J. 0. (Jack} Stevens, the Society
performed a dedication ceremony at the Lake to offieimlly recognize Or-
dinance No. 69308 naming the lake, Lake Ben Morrow.

First stop was at the reservoir at Mount Tabor, where Mr,. Morrow
axplained the detalls of water distribution. These data are glven in
Mr. Morrowt!s write-up of the {rip. From here, the caravan went out the
Base Line roed to the Twelve-Mile House, then to Gresham and to Dodge
Park via the Lusted Road. .

A stop at the bridgs over the Sandy at Dodge Park was made for Mr.
Morrow to explain some of ths features of the pipeline construction. He
pointed out that the bridge was one span of the old Burnside bridge from
Portland, given by the Commigsioners to Clackames County.

The trip was continued with no stops until the picnic grounds at the
Headworks was reached, Already cries of "when do we sat" were arising from
various parts of the caravan, and the noon stop was a very enjoyable one.
The good-fellowship of mealtime overcame the dust hazards of the last few
miles and it was 1:30 before the party moved up to the Headworks.

The big ‘cccasion was at the Bear Creek damsife, where the Bull Run
damn is constructed and Lake Ben Morrow formed. Commissioner Clyde had
the structure festively decorated with flags and bunting, and the sight
of the bs-ribboned bottle of champagne was a s8ight to certain sore eyes.
Mr. Morrow further explained the "upper end” of the water system, after
which Mr., Stevens took charge of the cersmonies.

The Socciety is grateful to Mr. Morrow for the interesting trip he had
prepared, and to Mr. Stevens and his committee, Clarence FPhillips and
Franklin Davis, for the dedication ceremony. A more detailed deseription
of certain phases of the trip appears elsewhers in this issue.

Mrs, R. C. T.

LAKE BEN MORROX

was sppropriately christened by the Geological Society June 12th.: The en-
tire party, some 150, gathered on the top of the dam for the cersmony.
After Mr. Morrow had given the history and the purpose of Bull Run Dam
the meeting was turned over to J. C, Stevens, chairman of the christen-
ing committes.
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W. G. Brown, past President of the Oregon Section Ameriecan Soclety

of Civil Engineers, reminisced most interestingly on the early work of
bringing to Portland the/excellent water from Bull Run River. Much of
the system took shape under D. D. Clarke who was connected with it 1893
to 1923,

Present also was Wm. D. Clarke, son of D. D. Clarke, who continued
in a reminiscent vein. He began his engineering career as a rodman for
H. G. Brown on the surveys of the first pipe line, when he was 13 years
old. He also spoke of the excellent work Mr. Morrow had done since his
connection with the system,

R. E. Koon, trustee Pacific Northwest Waterworks Assoclation, paid
a splendid tribute to Ben Morrow, mentioning his connection with the
Assocliation, and particularly with the Portland water system.

Mr. Stevens then briefly outlined Mr. Morrow's professional career.
He got his engimeering training at Stanford, his early experiences with
Stone and Webster on the Electron hydroelectricsl plant on Puyallup Riv-
er, with the Willamette Iron Works, and the U. S. Geological Survey. He
began his service with the Portland water system in 1909 and has econtin-
ued therein to the present time, firat as draughtsman, then assistant en-
gineer, then chief engineer, and now with the title Chief Engineer and
General Manager. The works with which he has been intimately connected
and in responsible charge were the 2nd and 3rd pipe lines, the Headworks,
the four Willamette River crossings, the Vernon supply line, and finally
and most important, the Bull Run Storage Dam.

- The reservoir created by this dam was o0fflcially named in his honor
"lake Ben Morrow" by ordinance No. 69308 of the City Council passed March
17, 1937, which states: i

"That in recognition of the eminent engineering ability of the

Chief Englineer of the Bureau of ¥Water Works,Ben S, Morrow, and

" a8 a lasting testimonial of appreciation of his services of twenty~
five years in the Bureau of Water Works of this city, and partic-
ularly his achievements in the designing and construetion of the
Bull Run Dam, the body of water in the reservoir created by the
Bull Run Dam hereby is named 'ILake Ben Morrow!, and hersafter said
body of water shall be s0 designated®.

Naney Lou Combs, granddaughter of Mr. and Mrs. Stevens, actually
performed the christening ceremony. With the words, "I christen this
reservoir Lake Ben Morrow," she broke a bottle of champagne agalnst tke
parapet of the dam.

Commissioner Ralpbh C, Clyde is to be especially commended for having
the dam most appropriately decorated in flags and bunting for the oeccasion.

Ben stood in the crowd silent and quite moved by it all. It was a
fitting tribute to a man of splendid achievements, and the Geological So-
ciety may well take the credit of putting it over.

J. C. 8.
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PORTLAND'S MUNICIPALLY -GYNED WATER SYSTRM
Ben S. Morrow.

The water supply for the City of Portland is obtained from the Bull
Run River. the point of diversion being thirty miles east of the City.
The entire watershed of the River above the diversion is located within
the Bull Run Division of the Mt, Hood Nmtional Forest..

This area of 218 sg.miles was set apart as a public reservation by
proclamation of President Harrison in 1892 and in 1904 Congress passed
an Act to protect the Reserve from trespass or stock grazing.’ \

The watershed of the Bull Run River lies on the western slope of the
Cascades. Above the diversion it has an area of 102 sg.miles, lying bet-
ween elevations 750 and 4700. This part of the Cascade Range is composed
of volcanic rock in four formations, the lower a basaltic lava, composed
of a series of many heavy flows; next above a fragmentary volecanic rock of
hard, bouldery agglomerete, cemented gravel, sandstome and ash. Overlying
this a series of andesitic lava flows, and at the top gravels and boulders,
glacial materials, soils and cemented gravel.

About 80% of the Reserve area is in Tirst-growth timber - mainly fair
with some hemlock, cedar, and larch., About 154 has burned over in times
past and on most of these burns g substantial sscond-growth has developed.
It is estimated that there 18 over a total of four billion board feet of
timber in the Reserve.

Contrary to an old popular belief none of the water of the Bull Run
river comes from the glaclers of Mt. Hood, the deep canyons of the West
Fork of Hood River and the Sandy River 1lying between the Bull Run water-
shed and the amountain. The waters of the Bull Run River coms from innum-
erable springs, small creeks and lakes fed by melting snow and rainfall,
wh~ch 18 very heavy on the western slopes of the Cascades.

The main branch of the River has 1ts scurcs in Bull Run Lske which
lies clogse to the summit of the Cascades, about seven miles northwest of
Mt. Hood at elevation 3175. This lake is one and three-quarters miles
long and three-gquarters of a mile wide and has & storage capacity of ap-
proximately 3 billion gallons. The lake is supplied entirely by springs
fed by snow and rain on the slopes surrounding it. The lake has no sur-
face outlet, Instead tke outflow goes under an immense mass of shatter-
ed basalt and appears in a series of large springs about a mile down the
canyon, at an elevation 175 feet below the surface of the lake.

The average flow of record of the River at the Headworks is 812 cu.
ft. per second, with a maximum flood of 21,000 cu.ft. per second, and a
low flow in late summer of 64 cu. ft. per second. The peak demand on the
water supply at the rate of 105 cu. f%. per second oceurs during the sum-
mer seascn when the natural flow 18 approaching the minimum. Storage to
meet this demand was necessary., The first development of three billion
gallons was made at Bull Run lake. In 1927 it was necessary to lncrease
the amount of storage and the Bull Run Storage Project was constructed on
the Bull Run River at a point five miles above the Illeadworks. A concrete
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gravity dam 200 ft. in height and 950 f£t. in crest length was completed
in 1929 at a cost of approximately $3,000,000. This project providas an
additional storage of eleven billion gallons, and the storage reserveir
extends 3% miles along the river. .

The' Headworks is located five miles down the river from the storage
dam. At this point a gravity dem 40 ft. in height diverts tHe Water
into three steel conduits: (42", 52" and 58" diameter) which carries it
24 miles to Reservoirs Nos. 1 and 5 on Mt. Tabor at elevation 411.6. The
three condults have a combined capacity of 149 million gallons per day.

There are four distribution reservoirs located on Mt. Tabor and itwo
in Washington Park. The combined atorage capascity within the ecity is
192 miliion gallona. The supply for the West Side is carried across
the Willamette River in two submerged pipe lines, 24" and 30" diameter,
laid in trenches dredged in the bottom of the river, and in two 24"
diameter lines located on the Ross Island bridge.

The distribution system of the City, supplying an area of 66 sq.miles,
comprises over 1,200 miles of mains; 6644 hydrants are installed for fire
protection.

In addition to furnishing the supply for the city proper the Water
Buyresu also supplies 55 Water Districts and Companies in outside areas ad-
jacent to the city. The total investment in the water system represents
an outlay of over $28,000,000.

The water-is of excellent quality for domestic and commercial use., It
is very soft andi has a Ph value of 7.0. The results of analyses taken at
10-day intervals throughout a year by the U. S. Geological Survey shows the
following averages:

Content . Parts per
i million
Total dissolved solids 30
Sillca (S104) 9
Iron (Fe) . 0.03
caleium (Ca) ¢5F 2.7
Magnesium (Mg) - 0.5
Sodium (Nm) 3.1
Potassium (X). . 0.5
Bicarbonatse (HCOB) 12.0
Sulfate (S04) 3.1
Chloride {C1} 1.3
Nitrate (NO3) 0.31
Total Hardness as CaCOj 8.8

Raelph C, Clyde
Commisgioner of Public Utilities
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REPORT OF SERVICE COMMITTEE

Publications of the University of Oregon Press may be purchased
through the Service Committee at substantial discounts by society membars.

Following is a 1list of_Geological and Geographical bulletins available .

_List Price
Dixon Bibliography of the Geology of Oregon $1.00
Guide to Condeon Geological Museum and prospectus
of the Department of Geology . 25
Hanna Fossil Freshwater Mollusks from Oregon Contained
in the Condon Museum .25
Hanna Fossil Mollusks from the John Day Basin Contained

. in the Condon Museum .25
Henderson and Winstanley: .

Bibliograph of the (Geology,etc., of Oregon .25
Hodge Geological Map of North Central Oregon 1.00
Hodge Mount Multnomah, Ancient Ancestor of the Three

Sisters - . 1.00
Hodge A Proposed Classification of Igneous Rocks B 1.00
Hodge A Quantitative Mineralogical and Chemical Classifi®

cation of Igneous Rocks N .. 1.25
Hodge Topographic Map of North Central Oregon - .25
Lupher and Packard: '

The Jurassic and Cretaceous Rudistids of Oregon .50
MeCorneck Contributions 4o the Pleistocens History of Oregon 2.50
Mitchell Minerals of Oregon . %50

. Packard An Aberrant Oyster from the Oregon Eccene . N6/
Packard The Trigoniac from the Pacific Cuast 1.00
Smith Earthquakes in Oregon .25
Smith Salient Features of the Geology of the Oregon .

. Cascades .25

Smith and Qthers:
Physical and ¥conomic Geography of Oregon (serially
in Commonwealth Review)

Complete set, 7 numbers 2.00
Smith and Packard:
Salient Features of the Geolgy of Oregon .25
Smith and Swartzlow:
Mount Mazama; Exploslon or Collapse «25

Members wanting copiss of the above publications order on
memorandum from Tracy Wade, Chairman.

Tracy Wade,
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***************ANNOUNCMENTs****************

lectures.

Friday : Dr. Lawrence Gould will lecture on his experiences in the
July 8th : Antaretic. Dr. Gould was the geologist with the Byrd expedi-
SRty ¥ bion and <19 the .first ‘man to bring back any authoritative data
. on the geology of the region. It is a real treant 'and a rare
opportunity to hear him speak. The lecture will be illustrated.

Friday : Motion pictures, "The Story of Sulfur", 2 reels depicting the
July 22d : methods of extracting sulfur in the Texas field. These films

are prepared by the U. S. Bureau of Mines, and are authoritative.

Time may also permit some reports of the Wallowa summer camp.

Friday : Picnic. The Society will remember the wonderful time had by
Aug. 12 : all, at last year's affalr. Arrangements are in charge of the
Social Committee. Full particulars later.

Friday "+ Motion pictures, "The Story of Asbestos," 1 reel, and "From
Aug. 26th : Mountain to Cement Sack”, 1 reel. These films are prepared
by the U. S. Bureau of Minas.

Field Trips

Sunday  : Our trip committee chairman, Chet Wheeler, is still on vaca-
July 10th : tion, but it is expected he will bave something lined up for
- the date, Particulars will be given at the Thuraday luncheon
and the lecture on Friday.

Luncheon Notes

Those of you who have not been attending the luncheon at L'Abbe con
Thuraday noons are really missing something. Attendance is holding up
remarkably, in spite of the vacation season. Last Thursday, June 30th,
Dr. Lawrence Gould and Dr. Leith were among our guests, . See you next
Thursday noon, 9th and Salmon. You may order from the regular menu agpd
prices range from 40¢ up.

Vacations

Mr. and Mrs. Tom Carney are touring the vacation-West. Yellowstone,
Bryce, Zion and meny other colorful spots are included in their plans.

The Three Musketeers are back! . Two weeks, hundreds of feet of film,
plenty of food, - and they are now prepared to discuss the beauties of
our Southwest in verse and song.

The Kenneth Phillips family told off over 5000 miles on their trip
through the Soutlwest, including 01d Mexico. Ken says that as soon as he
has an opportunity to catech his breath he may be able to $ell about it.

Our V.P., RHuss Collins, and family have been worrying the c¢lams and
crabs at Newport Beach. Russ should have a swell collection of fossils
when he returns.
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A, D. Vonce reports that all is well at Coos Head. The Vance family
is teking in part of the 0.3.€. Biology School at Coos Head, and Mr,
Wanee is working with Dr. Packard.

* %k & K

The Geology Summer Cump in the YWallowas is on its way! The party set
sail last Saturday and the affair officially opens July 5th. They can
be reached at Williamson's, Wallowa Iake. Hr. Schminky has spent a large
amount of time preparing this summer camp and knowing his thorough way of
working out preperations, the Camp will be a real treat. Society members
and their guests are welcome to join the party.

* %k 4 %k

Director Earl X. Fixon and Avthur M. Swartley of the Stnte Department
- of Geology & Mineral Industries, accompanied by Dr. Warren D. Smith, spent
the week end at Haker, They anpeared on the program of the Baker Mining
Convention. Mr. Nixon discussed "Mining and Stream Pollution"; i,
Swartley talked about the resources of the Baker region; and Dr. Smith
considersed "jorid Minerals and Vorld Politics".

ok ko

A recent publication of Varren D. Smith, with the colleboration of
Margaret Ray, has come to the attention of the llews Letter. "Geological
and Geographlc Tlements in tha Wlllamette Valley Projec*", from the
Commonwealth Review, vol. 20, no. 2, May 1938. ’ ;

* & & %

The State Department of Geology & kineral Industries announces its
Bulletin no. B, "Feasibility of an Iron & Steel Plant in the Lower Colum-
bin Area near Portland", by Raymond Miller, An abstract will be given
later. The price i1s 407; copies may be seen in the public library or at

-the offiecas of the Department, 704 Lewis Bldg. Laave your orders with
Tracy “ade; the Society receives a 207 discount wmhen the bulletins are
obtained in lots of 20 or more.

*® x K Xk

(Rditor's Note): Your attention is called to the article in this
issue by Carl Prise Richards, based on his photograph of the eclipss of
the moon. This is truly an unusual picturs and the Soclety is grateful
to Mp. Richaerds for permission to publish it. Reprints of this article
are available if members want them, with the photograph unfolded, for
15¢ postpaid. ‘
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THE FXPLORATION OF THE ORIGON CITY HICHLANDS
March 13, 1938.

H. B, Schminky, Leader.

The trip into the highlands to the east of Oregon City was purely
explerational. The leader had made one flying trip through the region,
and had found so much to interest him that it was hard to Tix a route for
the earavan. However, twenty hardy geologists seemed willing to follow
him when the caravan left the regular mesting place, The ares visited
by the party lies between the Clackamas river, the Willamette river, the
Molalla river and its tributary, Milk creek, and the foothills of the Cas-
cades.

~ The first stop on the trip was at the falls viewpoint in Qregon City.
Two theories on the formation of the canyon through which the ¥illamette
flows were discussed:

J. 5, Diller states that in the early Pleistccene a fracture ccceurred
in the basalts near Oregon City. The rock weat of this fracture lifted as
a tilted block, with 1ts hinge in the viecinity of New Era. The Villamette
was able to maintain its channel almost as fast as the land rose. The Tual-
atin, which had its channel through Oswego, could not compete with the up-
1ift and was forced to flow along the hinge line to find a new ou*let.
Therse was a damming of the Willamette valley dur*ng the uplift The falls
have retrsated sbolt a mile since then.

y T

Dr. E. T. lodge i3 of the opinion that the basalts had been buried by
sediments. Some ancient strean meandering over the sediments, found it-
self superimposed on the basalts as its channel was desepened, and contin-
ueq'to cut into them. .

Neither Ray Treasher nor Jack Ross would go on record for either theory.
The hanging valleys of the Tualatin river, Beaver creek st Oswego Lake,
and the falls in the Willomette would seem to suppose the uplift theory.
No remnants of sedimentary beds were found within the limits of the Wil-
lamette water gap on the scouting trip or on this trip.

About a mile south of the viewpoint, highway cuts reveal the structure
of the bluff above the roadbed. Several feet of a poorly jointed old lava
flow are exrosed. The surface of the flow is more.or less Iirregular, giv-
ing a suggestion of previous ercsion. Overlying it is a layer of gvolecanilc
ash, 'that roeceived much attention from the party. Jack Ross stated that it
might supggest a “cut and fill". Ray Treasher was interested from the clay
standpoint. Above this bed are flows of lavas that show columnar jointing
to the top of the bluff and are visible along the highway from Oregon City
to the Molalla river.

The caravan paused at Coalco to view a large basalt rock that is bal-
anced on a smaller basalt column, at the top of the hluff. The unanswered
question of the day was - "Could this rock have remained in place during
an uplift of the land?" There is an unconfirmed story that the Indians
used this rock as a landmark for a councll place between tribes,
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New Era was the next stop, where we visited the dam of the New Era
Fiouring Mill, Two very formidable signs greeted us at the gate -
“Strictly Fishing are not Alloed on Private Place. No Trespass, Only on
Business. Joe Seveik. New Era Flouring Millr, "Strickley Fishing are
Not Alloed”. Some very fast talking on the part of the leader finally
gained permission for the party to proceed to the dam. But the owner's
sister - a pioneer of Covered Wagon days - followed us and kept a sharp
watch on all our moves. The outcerop we viewed was well worth the effort
of getting in, and it is still in the "FRDK (funny rock, don't Know)" clasas.
It could be a lava that has weathered into clay or a cemented tuff that
is turning to clay. The main mass is yellow in color, but scattered through
it are spherical pockets of blue c¢clay. Thesse pockets range from a few
inches in diameter to mere than a foot. Solid rock is exposed in the falls
of Beaver creekX just a short distance away and &t practically the same ele-
vation.

South of the bridge over Beaver creek, a narrow and rather steep road
climbs the bluff emst of the Pacific highway, and this the caravan followed.
A left turn at the top of the bluff and then a turn to the right brought us
along the south side of Beaver creek valley east of the mill pond. A rather
deep canyon was crossed where Pnrrott creek enters Beaver creek. No sedi-
mentary material was noted in thig area. The road comes out on the divide
between the two streams. A stop was made to note the appearance of old age
suggested by the topograrphy. It was pointed out that both streams are en-;
trenched in their main valleys. Ray Treasher pointed out the fact that-
the floor of the higher valleys was about 200 feet above the Willamette
valley which corresponds to many of the terrace heights along the Columbia.
end Willamette rivers, It was also suggested that the higher ground might
fit in with the terraces at an elevation of 500 feet. The leader's reac-
tion to this high level terrace suggestion came "after the ftrip" and as a
result of having to review the whole trip for this article; namely, that
there was no evidence of sedimentary material to suggest a terrace forma-
tion at the higher elevations. However, the terrace may be ercsional
rather than constructional. -

About a8 mile and a2 half from New Era, the caravan turned north for
half a mile on a cross road that descended into the Beaver creek valley,
then turned east along ‘the valley. At this point we noted new stream pat-
terns that were being cut in the floor of the higher valley. The valley
was followed eagtward for a mile and a half to the junction of a north
and south road and here the "south turn was made. This road leads to ths
town of Beaver Creek and crosses the highlands area. The party had been
to0ld to note the shallow soil of this region as revealed in the road cuts
or by voleanic rocks plowed out by the farmers. Ons stop was made to ex-
amine some of this rock which proved to be a light colored felsite. Ray
Treasher called attentlon to the concentration of moisture along heirlins
eracks in some of the rocks that had been broken. This stop also furnish-
ed a wide view of the horizon, making 1t easy to understand why the pene-
plain theory had been applied to the country west of the Cascades by early
geologists, for all the hills seemed to rise to a uniform height when view-
ed from = distance,

The Oregon-City-Molalla road was crossed and the pafty goon found
themselves in the town of Besaver Creek. The main road continues east from
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the town, and after about four and one-half miles, crosses a shallow val-
ley. On the south side of this walley, at the left of = sharp turn in the
road, are some fine bedded silts which gave our geologist something to
puzzle over. It was suggested that there might be altered tuffs, but would
not commit themselves further as to their origin. These beds are rzther
colorful as the different layers are various shades of browng and yellows.

After passing Clarks, the road follows for several miles along the rim
of the highlands overlooking the valley of Mill creek. Lava rock was sgtill
noted in the romd cuts and the rocks piled along the fences in the cultivat-
ed lands. The final descent to the valley is rather steep, and about half
way down the road cuts through & series of sedimentary deposits, with iron
caps overlying some of the more impervious layers. The geologists agreed
that these beds were terrace remmants, and that they had probably been laid
down by an eddy in the stream. )

At the foot of the hill 1s the Meadowbrook school, where the caravan
paused for lunch. A review of the trip was made for general discussion.
Louls Oberson was called upon for the identification of plants and birds
seen around the school grounds. After lunch the party was soon on the
main highway leading through Colton fo Estacada.

A stop was made ot the bridge over Canyon creek, just east of Colton,
where felsites, tuffs, and agglomerates are exposed. The highway hugs
Milk ereek for several miles before crossing the divide into Ciear creek
and road cuts revealed a hkodgepodge of materilals. lavas, gravels, sands
and silts, tuffs, and agglomerates appesr in all sorts of relatlonships.

A stop was made shout two miles from Canyon Creek to examine one of these
cuts. Gur "fossil hound", A. W. Hancock, was attracted by a bed of fine
silts, where, after a little prospecting, he was rewarded by a fossil

sprig of redwood. Other types of leaves were found in rapid succession

as the rest of the party "fell to” on the digging. The Scciety had dis-
covered o new fossil locality. The muteriml in which the leaves are found
erumbles away on drying, so¢ the bed is not of interest to the specimsn col-
lector, but should yield valuable data to the research worker. The section
should be studied by a competent paleobotanist before haphazard digging

is carried farther. ;

What 1ittle schedule the leader had for the caravan was shot by the
finding of the leaves, so the stop at the Clear creek bridge was rather
hurried. Here cemented beds of gravels, sands, boulders, and tuffs were
remindful of the beds along the Sandy river at Troutdale.

The road comes out on the gravel terrace along the south side of the
Clackemas river. Iere the last stop wes made to view the divide between
the Clackamas river and Clear creek. It was pointed out that the Clackamas
could have overflowed not only this divide, but alsc the Clear creek-Milk
creek divide, when it was flowing at the elevation of the gravel surface
on whith the caravan had stopped. It was also pointed cut that this gravel
did not extend south of Clear creek, so far as the leader had discovered
on his preliminary exploration of the trip. The caravan was disbanded
at this stop a3 it was too late to follow the remainder of the itinerary
through the Clear creek and Abernathy creek valleys back of Oregon City.

As & summary of the trip we offer the following:
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1. The Willemette river oxposes lavas of at least two different
ages at Oregon City. The clder one had probably undergonse considerable
weathering before the more recent flows ccecurred. A bed of ashes had been
laid down over the old land surface before the last flows came. These
later flows may have all come from i{ighland Butte or some similar vent.
The go-called highlands probably owe their slope to the initiel dip of-
these flows. '

2. The only sedimentary deposits seen on the trip seem to have

been laid down on the flanks of these lavas and do not overlie them.

3. This trip did not yield enough evidence to prove if the uplift
that caused the falls in the Willamette was due to folding, faunlting, or
both. There was nothing to show if the sedimentary deposits came before
or after the uplift,

A. There are still many things to study in this erea. The roads
traversing it are good all the year, so that anyone who wishes to do more
exploring can do so at will.

H, B. Sehminky.

dk ok ok

AN APPRECTATION.

‘Jord has just been received that Harold Newbold lawrie died in Wash-
ington on May 20th, at the age of 55.

Mr. Lawrie will be remembered by many as the first Chairmen of the
Oregon Bureau of Mines and Geology, and who remained chairman of this
board until his removal to New York and Washington. He had considerable
property interssts in the Nortiwest and was a consulting mining englneer
for various concerns, While making an examination of a mining property
on Vancouver Island he was injured and thereafter was unable to do such -
work, and became a consulting economist and an authority on gold and
silver in their relation and importance in world eccnomy.

He was born in New York City and was an alumnus of Columbia School
of Mines, of the class of '05. He was formerly economic adviser to the
United Stetes Senate Commissicon, and an author upon silver in the various
editions of "Mineral Industries" since 1928, He contributed numerous
articles on gold and silver to technical publications, including the
Engineering and Mining Journal. -

Mr. Lawrie had a keen mind, was resocurceful, ‘cultivated, always
ready to aid his frienda, public-spirited to a high degree. His passing
is a matter of profound regret to his many friends in Portland and the
Northwest. '

A. M, Srartley
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TOTAL ECLIPSE OF THE MOON, MAY 13-14, 1938
Some notes on & photographic record of it.
By Carl Price Richards.

The accompanying photograph is of interest as a special case in
photography as well as for the information it gives as to what happens
during a total eclipse of the Moon.

The main photographic problem was to determine the amount of exposure
to give and, in this came, the exposures actually glven were in the nature
of a gamble. The results, however, will help greatly In guiding one as
to the proper exposurss to give in similar cases in the future.

From the table it will be seen that exposures Nos. 16 to 19, taken
during the total phase, were 180 times those taken at the start and finish.
It is evident that they were excessive, even in view of the ruddy light of
the Moon's disc when total, as is shown by the relative brightness of those
images compared with those taken earlier and later during the eclipsse.

The Weston Light Meter failed to show any reading, hence the amount of
exposure to give was a matter of judgment. As a result of the experience
of this pleture the suggestion is made that for super sensitive panchromatic
f£ilm an exposure of 1/10 sec. at £-11 be given from the start and until the
dise i1s 80 or 90 per eent eclipsed. At that time the details of the sur-
face in shadow begins to show, so, to record that surface, longer exposur-
e5 are necessary until the total phase is reached, when 1 second at f 4.5
should be abouit correct.

To appreciate the astronomical aspects of this photograph -~ or, mere
correctly, series of photographs - a few facts should be kept in mind.

An ee¢lipse of the Mpoon is due fo the Moon, a dark body, passing
through a shadow cast into space due to the obstruction of the Sun's rays
by the Barth. (Fig. 1). This shadow has the form of a very slender
cone, the base of which is the diameter of the Zarth (7913 miles} and the
apex about 860,000 miles distant from the FParth, a ratio of base to height
of approximately 1 to 108. At the distance that the Moon is from the
Earth, 240,000 miles, this cone has a diameter of about 5,700 miles,
hence it is a disc of shadow of this size through whieh the Moon, whose
diameter is 2,163 miles, pnsses during an eclipse. (Fig. 2)., When the
path of the Moon is across the diameter of this disc, the eclipse has the
greatest duration; the maximum possible, when all conditions are most
favorable, being 2 hours 10 minutes. The time of totality becomes less
the farther the path of the Moon is from the center of the shadow cone.

Other conditions which affect the duration of an eclipse are the dis-
tances of the Earth from the Sun and the Moon from the Earth., The longest
eclipse can oceur when the Earth is most distant from the Sun and the
Moon, at the same time, i3 closest to the Earth. Under such conditions
the ghadow cone is lonpgest and the Moon passes through it closer to the
base of the cone, where it is of greater diameter than it is farther away.
A partial eclipse occurs when only part of the disc of the Moon enters the
Earth's shedow.
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In the case of the eclipse of May 13, a study of the photograph
shows that the Moon passed through the lower part of the shadow disc. To
comprehend this one must keep in mind that the movement and rotation of
bodies in the solar system is in an anti-elockwise direction when regarded
from "above", i.e. from the direction of the north pole star. All the
planets revolve about the Sun and all the satellites about their respective
planets in thet direction and, whers axial rotation is observable, that
also is in the same direction. A little contemplation of this fact will
show that the Moon actually moves across the sky from west to east, al-
though its apparent motion, due to the Earth's rotation on its axis, is
from east to west. Hence the left {or east) side of the Moon enters the
right (or waest) side of the shadow, as shown in Pig.2.

If the contact had been at the horizontal diameter of the shadow, the
shadow line across the Moon's face would have been vertical, but the photo-
graph shows it inclined about 60 degrees downward to the left, showing clear-
ly that the contact was below the horizontal diameter of the shadow cone.
Note also thot, as the Moon leaves the shadow, the shadow line across its
face is inclined the same amount, but in the opposite direction.

Observera of this eclipse noted during the total phase that the lower
edge of the Moon was moderately bright, though obviously in complete shadow.
The photograph also shows this to have heen the case. This feature was
due to the bending of the Sun's rays through the Earth's atmosphere; it is
common to a more or less degree in most total eclipses of the Moon. The
coppery color of the main area of the Moon durirng totality is due to the
samng causa,

. w -
1 d | :‘, . - &

- = a .

The experience of taking this composite photograph, making an exposure

"every 5 minutes for nearly 3 hours in the middle of the night, with the

~

camera set up on the roof of a downtown apartment building, was a most de-
lightful and interesting one. The night was calm and mild, with oceasional
flsecy clouds flonting lazily in the gradually varying silvery light. Then
came the total phase, with its delicate coloring and with markings of
certain lunar features still visible, all presented in an eerie light and

in a stillness brokon only by the weird cry of some bird. It was a scene

- of entrancing beauty.

One's thoughts wandered too, to the majesty of the spectacle and to
the proportions of the picture being presentedf Sun, Barth, ¥oon, ~ each
playing its part with infinite exactitude, yet on a scale which encompassed
miliions of miles. There was also the further thought that man, infinitesi-
mal in the physical scale, had acquired a thorough comprehension of the
event and had so mastered the mechanics and mathematics of the phenomenon
that he had predicted the times of the various phases of the eclipse to the
fraction of a eecond.

Yes, there was much to tkink about and to fascinate one during those

-three most enjoyable hours, spent alone on the roof in the middle of the

night1!

{(Editorts Note: Photo taken with Kodak Six-20, f 4:5, compur shutter, S.9.
Pan.film, 24x3%, on oneé film, exposures at 5 min. intervals).
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Ne 1 5

I
15

30 34
1-50 2:40am.
ECLIPSE DATA

Moon enters

penusbra 9.44 p.m.

10 20 25
H-25pm. 11-45 i2-10 12-35 -00 125
~—- Total hase
1248 5 minuf¥es 1-09
TOTAL ECLIPSE OF THE MOON, WAY 13-1Z, 1938.
Photographic record made by exposing one film in &
fixed camers at five-minute intervals throughout
the main part of the eclipse.
Following are the perticulars regaerding
each individual exposurei-
No. Time Stop Speed Remerks No. Time Stop Speed Remerka
P.S8.T. P.8.T.
1 T11.25pm. f8 1/10 sec. Clecr 18 12,50 a.m, f4.5 6 secs. Slightly
2 11.30 p.m, f8 1/10 sec. Clear haxy
3 11.35 p.m. 8 1/10 sec. Light clowds |19 12,55 s.m. £4.5 6 sece. Clear
4 11,0 p.m. f8 1/10 sec. Clesr 20 1.00 a.m. f£4.% 4 secg, Quite clesr
5 11.45 p.m. 8 1/10 sec. Clear 21 1,05 a.m, f4.5 4 secs. A little
& 11,50 p.m. £7 1/10 sec. Light clouds hazy
over dise, 22 1.10 a.m, fi.5 4 secs. Clear
7 11.55 p.m. £7  1/10 sec. Clear 23 1.15 a.n. f4.5 3 secs. Quite clear
g8 12.00 m. £6  1/10 sec. (lear 24 1.20 a.m.  fL.5 1 sec. Quite clear
9 12.05 m.,m. f£6 1/10 sec. Very light 25 1.25 a.m. 4.5 1 sec. Very cleear
fleecy clouds| 26 1.30 a.m. f4.% sec, Very clesar
10 12,10 a.m. f£5.6 % sec. Cloudy, hardly| 27 1.35 a.m, f5.6 sec, Veryclear
visible 28 1.40 a.m. £6.2 sec. Very clear
11 12.15 a.m. f4.5 1 seec. Slight clounds.| 29 1.45 a.me £5.6  1/5 sec, Very clear
12 12,20 a.m. f£.4.5 1 sec. Clear 30 1.50 a.m. f6.2 1/5 sec. Very clear
13 12.25 e.m, f£4.5 1 sec, Clear k] 1.55 a,m. £7.0 1/5 sec. Very clear
1, 12,30 a.m. f4.5 3 sees. Razy 32 2.00 a.m. £6.2 1/10 sec. Very clear
15 12.35 a.m, f4.5 5 secs. Hazy a3 2.05 a.m, f8 1/10 sec. Very clpar
16 12.40 a.m. f£4.5 6 secs. Very hazy 34 2.10 a.m. fl1 1/10 sec. Very clear
17 12,45 a.m. f£4.5 6 secs. Very hazy

Hoon enters

uzbtra 10.57 p.m.

Totality

begins 12.18 a.m.

Totallty
ends
Moon leaves
unbra
Moon leaves
penumbra

Photograph taken

at

Portlend, Oregon

by
Carl P. Richards

1.09 a.m.
2.31 a.m.

3.43 a.m.



SUN EARTH MOON
Dia= 864000 miles Dig.» 7913 mis Dia, 2163 mis

A0

Dia. f Shadow

at Moon =
5,700 milss

FIGURE 1.

This dlsgram is not drawn to scale: to meke it to scale 15 en-
tirely impractlcable, as there 1s such & vast difference in the sizes
and distances shown. If the scale is taken' from the size of the circle
representing the Earth, one inch would represent about 16,000 miles.
The circle representing the Moon is shown in approximately correct
proportion, but the distance betiween Earth and Moon would have to be
15 inches and the length of the shadow cone about 54 inches. Then
the Sun would have to be shown a8 a circle 4% feet diameter and 484
feet away from the 4 inch circle which represents the Earth,

5700 mles
“Dis. of Shodow

Plane of £cliplic
. .—‘_EJ

2,163 mles
Dis. of Moon

FIGURE 2.

This diagram 1s drawn to scale: 1 inch - 4,000 miles:
it therefore shows in true proportion the Moon and the
shadow disc through which it passed. It is & croes sec-
tion of the shadow cone at the place where the Moon pass-
ed through it during the eclipse. The disc of the Moon
is shown at five positiona. The right hand one 1s approx-
imately its position at the time of the first exposure on
the photograph, and the left hand one its position when
the last exposure was made. The middle one shows it at
mid-totality, and the two dotted cirecles indicate posi-
tions at the instants of beginning and of sending the
total phase.




OREGON HAD FIRST ORE FLOTATION PLANT.

Concentration of mineral valuses in rock 18 standard practice. The
rock, as mined, contains some ore and a great deal of waste; the problenm
is to elimingte the waste materials and increase the ore content. Thus

transportation costs are lowered, as is the unnecessary smelting of waste
. rock.

Cne of the modern methods of ore concentration is by means of oil
films. The finely ground rock is agitated in a liquid (usually water)
to which a few drops of a certain o0il or suitable reagent are added. A
froth results, that has the ability to pick up the particular ore mineral
desired, and reject everything else.

Sparta, Oregon, was the scene of one of these very early experiments.
A recent advertisement of the Americen Cyanamid Co. featured this exper-
iment in a cleverly arranged two page spread (Mining and Metallurgy, June,
1938), Vhen the State Department of Geology & Mineral Industries asked
permission to use this information, the American Cyanamid Co. referred
to their sdvertisers, who forwarded photostats of the article printed
herewith.

(R.C.T.}

Mining and Scientifiec Press Qet.16, 1915, pp.590-591.

HOW MY FIRST INTRODUCTION TO FLOTATION BUBBLES
%A COST ME HARD LABOR AND MORE BUBBILES.: -

by Ben. S. Revett,

As a preface to my first introduction to the separation of minerals
by flotatlon, I think it may not be amiss to relate an incident that has
led me at various times to investigate propositions outside my own branch
of ngineering.

In the early seventiss in my collegiate days, I belonged to a voluntaer
corps; and at the time of the Wimbledon meeting, when all the rifle-shots
of the British Isles and Colonies gathered for their annual sharp-shooters!
meeting, I was returning home dressed in my regimentals, the only other pas-
senger in the first-class compartment of the London & South Western railway
being an apparently well-to-do farmer, his only package a wicker hamper
about the size of a modern amutomobile lunchbasket. My curiosity was arous-
ed by hearing something moving inside, whereupon I asked, "Pardon me, Sir,
but are those puppies you have in your hamper?" #No, pigecns.™ "May I
ask what you do traveling arcund the country with pigeons?" "Fly ‘tem",
{As T could not disassoclate my traveling companion from doing anything ex-
cept for commercial reasons.?) "Pardon me, I trust you will not think me
rude, but is there any money in flying pigeons?v “Naw, itts a 'obby;
volunteering, young man, is your 'obby or you would not be wearing that
uniform. You are not doing it for money - flying plgeons is my 'obby, and
there is no money in it, and I am not doing it for monsy but just because
it is a 'obby. Young man, let me tell you that any man without a 'tobby
is a Hass.® o

This episcde I have never forgotten. In consequence I have at times
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profited and at other times lost both time and money in following up some-
one's hobby, but I have always thought 11 well worth while to investigate

anything new to which another man had devoted time and serious study, par-
ticularly in these days of spascialties.

As & result, in the winter.of 1889 and '90, while spending several
months in California, Idaho, and Oregon, in the pursuit of my own hobby,
alluvial mining. I drove out one day to Sparta, a small mining settlement
about 40 miles north of Baker City, Oregcdn, to investigate some plncers.
Going into the general store, the only pretentiocus building in the town,

I was amazed to find a man of most generous proportions, who tipped the
beam at over 300 pounds, clad in a Irince Albert coat and silk hat, dis~
coursing to a motley gathering of stove -pipe miners and others. At first
I thought it was some patent-medicine vendor, but on listening I learned
that he was telling them of a patent process for the separation and con-
centration of minerals by grease flotation. Upon walking up, the stout
gentleman introduced himself as Mr. Criley, part owner and associate pat-
entee of the Criley & Everson 0il Flotation & Concentration Process, of
which he had just completed msking a simple demonstration. I sa1d: "why,
Hr, Crlley, you are making a decided jump egainst all known metallurgical
practice, as at present grease of all kind is avoided in amalgamation, and
mill-men avoid making slims®, "True,” he smid, "that 18 what Mr, N. P.
Hill, the smelter-man of Denver, told ms, when he laughed at me, as I sup-
pose you are golng to do-" I said, *XNo. Sir, I am not going to laugh at
you because seemingly you have a hobby, for I have iearned that it is in-
teresting to listen to any man who has devoted time and serious thought

to any particuler subject, and therefore I should be glad to Jisten to you™.
He said, "Well, at least you will admit that unless something new was dis-
covered from time to time the world would stagnate and everything come to a
standstill.» I said, "On that, Sir, we are agreed.® Whereupon Mr. Criley
told me of the discovery of Mrs. Everson, his associate, of the flotation
of minerals by the reduction of specific pravity when enveloped with grease
or oily substance, that he was a mechanic and millwright, end that ha and
Mrs ZEverson were partners in the company, that he had a amall model, which
he took with him for exhibition purposes, and that he had his plant prac-
tically complete with the exception of a cheap filter to re-uss his acig
and o0ll after the minerals had been extracted therefrom.

Mr. Criley made me the propdsition that if I would take a fair sample
of the vein in a near-by mine, and would take it to an assay-office in
Baker City, reduce the ore to 60-mesh, have the assayer make an assay of
it, that he would bet me a quart of champagne that he could save all the
minerals with grease and acid in accordance with the assay, and that he
wounld also bet me ancther quart of "bubbles* that his tailing would not -
show a trace of mineral by assay. I took both bets and ngreed to carry
out the program. The following morning I got up braight and sarly and went
to Mr. Blank's assay-office and asked him if he would lend me a bucking-
board as I wished to pulp some ore. He informed me that he had no bucking-
board but had a good hammer, anvil, pestle, and mortar, to all of which I
was most welcome. I took off my coat at once, rolled up my sleeves, and
proceeded with my physical task of reducing some pretty hard rock to pass
through a 60-mesh screen., After I had been pounding away strenuously
for about one and a half hours, HMr., Assayer appeared standing in the door-
way, asking me what 1n the name of thunder I thought I was trying to do.
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Whereupon I told him of Mr. Criley's proposition and our bets. He laughed
and said, “You are not chump enough to waste your time on any such fool
proposition as that, are you?"™ I replied that I was, and told him of the
story of my friend and the pigeons, and that a man without a hobby was a
"Hass", that I had found a man with a hobby and wanfed to determine whieh
was the ags, he or myself. Another hour passed loboriously along, when

Mr. Asseyer again came to the door: "Say, I have been thinking this propos-
ition over, and there might be something to the fool thing after all, I
will make the assays for you and they won't cost you a cent.® "All right,
Sir, thank you," said I. "You are Umpire and referee, you shall decide,

and also participate in the bubbles whether I win or lose." About 4
o'clock the stage drove up to the door of the assay-office and portly Mr.
Criley rolled off the box. Mr., Blank, the assayer, having gquartered down
the pulp, taken his samples and made his assays, Mr, Criley hung his Prince
Albert, silk hat, and cuffs on the wall and procesded to get ready for bus-
iness by asking for a washbowl, hot water, some sulphuric scid, ard some
gresse, all of which were cheerfully furnished by Mr. Blank, the assayer,
who, by this time, was as much interested in the bubbles - of course I

mean the flotation bubbles - and the sxperiment as I was myself. Mr. Criley
filled an earthen bowl with hot water and enough sulphuric acid so that

the acidity was just susceptible to the taste, thoroughly impregnating

his pulp with some old signal-oil; he kept stirring and stirring until the -
bubbles floated to the surface of the water and acid, whereupon he panned
them off into m handkerchief that he used for e filter, getting his mineral
product on the top of the water and not on the bottom of the water as in

the usual method of gold-panning. Stirring and agitating until he could not
float any more bubbles, he squeezed his handkerchief containing the product,

.. washed off his talllng, handed them to the assayer for check- assays with

the result that I lost two quarts of "bubbles".

(- )
f

Mr. Criley left next day for Portland, and at the depot, searching
for some baggage of mine that had been lost, he got imto conversation with
the owner of a fish-oil refinery, from whom he learned ahout a filter, .an
Eng-ish invention the patent on which had expired. This, in his opinion,
was the one thing lacking to make the Criley-Everson process a commercial
success.

As a result of listening to a man's hobby, I sew practically one of
the first demonstrations of the Criley-Everson flatation process, which is

now conceded to have been the pioneer of oil-flotation methods of concen-
tration.

* % k k¥
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Lecturss.,
Friday : Hotion Piretures, "The Story of Sulfur®, 2 reels, depicting the
July 22 : methods of extracting sulfur in the Texas field. These films
ara preparsd by the Tnited States Bursau of llines, end are
' authoritative. Time may also psrmit soms reports of the fal-
lowa summsr camp. T
Friday : Picnie. The Socisty will remember the wonderful time had by
Aug, 12 : ell, at last year's affair. Arrangements are in chargse of the
Socizl Committes and they promise us & good time. Tull partic-
ulars later.
Friday ¢ Hotion pictures, "The Story of Asbestos", 1 reel, and "From

Aug. 26 : Hountain to Cement Sack", 1 reel. These films are prepared by
the Tnited States Bursau of ¥inss.

Field Trips

sunday : ILeader: A, W. Hancoek.

July 24 : Summer home of Lr. Hancock at Rhoiodendron -~ Yokum Fells - hir-
ror Lake - Laurel Hill Gold liine, and the Zhododendron type of
Tormation, This-will not e a long trip. Ve leave the usual
starting place, &th & Yermhill, at 8:30 A.l. and proceed to
Toll Gate, one mile sbove Rhododendron. 1lr. Hancock will neex
us there. Tnose who wish fc go directily to Toll Gaste, plen
on bveing there not later than 9:30 AV,

Saturday ¢ Ieader: Russell Collins

& Sunday : Tilly Jane Camp - Elliott Glacier.

Aux.13-14 :

Sunaay : Leader: Harry Jenniso.:.

Aug. 28+ Fossil Locality in vieinity of iildwood Golf Course.

Lunchson lotes

Those of ynu who have not beern attendinzg the Iluncheon st LtAbbe on
Thursday ncons ere really missing something. Attendance is holding up re-
. markebly, in spite of the vacation season. r. Tallman, from Pendleton,
was at the luncheon last Thursday, July 1l4th, and told us aboul his collsc-
tion of Indian arrow heeds ceonsisting of 45,000 points;over 20,000 of
these were on display et Meier 1 Frank's this past week. kr. Jones,
niring engineer of Drummond, Y¥ontena, told us something regarding gold min-
ing in that area. . ’

Vacations
Saw Chet Yneeler the other day, driving & new car. Some time this fall

the Society will have a reasl treat as he tells us of some of his experisncess
on his rezent vacation, through Bryce and Zion Parks and all waypoints.
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While we are on this subject of vacations trips, and so forth, we
understand Ken Phillips took several pictures while on his vecation, and
the Society would like to see them and hear a report from him also.

= ¥ ¥ % %k *

The DZSCHUTES FLORA OF EASTER 0RZGON: Ralph W, Chaney, University of
Celiforrnia’, Research iLssoclate of Carnegie Institution of Vash-
ingtomn, nrenrlnted from Carnsgie Institution of Washington rub-
lieation M476 op. 185 to 216, A»ril 19, 1938.

After a discusion of the Deschutes Formaticn as described and dated

by Russell, Yllians, Fodge, and others, the suthor centers his attsntion on
tha ssction cut by the_Vanora grade on the Warm Springs cutoff, about 10
miles norvlmest of hadras, It wjas here that the specimens of fossil Tlora
around which the pansr is written were collected.

A most i1nteresting comparison between the tuffs and veolcaric sedinents
of eastern Oregon and the volcanic esh thrown out by the-reruption of Lt.
Katmei in 1932 18 made.  From this comparison the conclusion is reached .
that the tuffs of the Vanora grale were deposited near the center of active
voicanism Yyrobably rnot more than two or three miles distant, while the old-
er fossil flora of the Clarno, John Day and Hascall formatlon wara buried by
ash carrled a greater dlstance through the air.

The Deschutes flora' is' listed as follows:

Populus pliotremuloides Axelrod
ropulus Alexanderi Dorf

Salix florissanifi Knowlton and Cockerell
Prunus 1rvingl new species

Acer negundoides MacGinitie

Similar flora are now found at elevations ranging from 3000 to 3700
feet where annual raiqfall is heavier.

A general trend toward a more arid climaste is found and at least 5 in-~
ches more of rainfall per year is believed necessary for the Deschutes flora
then is had on the Venora grade today. The changs is attributed to the in-
creased height of the Cascade Range, rather than any down warcing of the
Daschutes formation. The Deschutes flora is dated as lower to middle Pléiocene.

The paper explains in detail every step taken by the author in arriving
at his conclusions end it deserves n careful reading bj every memnber of the

Scciety. -
"‘L‘l' D. V.

In the imbtroduction to the above mentioned article, the following ap-
pears: "In company with Mr. 3rogan and Kr. wiis H. Trving. of kadras, I
visited the locality during the summer of 1936, end secured the material on
which this discussicon is based". Acknowledgenent is also given to A. VW, Han-
cock and A. D. Vence for their assistance in the field.

- * %k %k dk Kk ok
In Geological News Letter, vol. 2 no. 16, appears an interesting account of
.this trip taken by Hancock and Vance. - Editor.
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THEZ DHATACA TRON DEPOSITS OF THE ORINOCO
AND A SKETCH OF VENEZUEZLA, THS COUNTRY.

by ZTerl X. Nixon.

In considering Venezuela, I nay be forgiven for gusting Caesar, who
would have said, "Venezuela est omnis divisa in partes tres," and he would
have continued, accurately, as he did, "His lenguas, legibus, institutis
inter se d&rfferunt." Tor this country, Venezuela, is amezingly divided
into three distinct vhysiographic, geographic, and geologic provinces; and
tne dialects and customs, and the iradivions of the people themselves in
each provincs, differ from those of the otler two. The three provineces I
refer to, however, do not correspond to the present outlines of states or
politieca) subdivisions.

First; there is the Andsan plateau country of western Venezuela, chilly,
invigorating, mountainous . . . inhabited from the first by Indian types who
are wiry, shrewd belligerent. The geology here is said to be essentially
a complex of laete Dbasic igneous rock types.

Second, is the lland;; or level plains country wkich includes the area
north of the Qrincco and east of ths prong of the Andes which reaches north
to Caracas, The climate is hot practically all the year, witharid condi-
tions in the dry season and semi-arid ccnditions during much of the remamin-
der of the year.. The people are Spenish-Indien types, often with a sprink-
ling of Negroes. Geolngically, this province 1s uninteresting, anrd is well
covered by post-Palsozolc and Recent alluvials. C
Third, 1s the jungle country from the Orinoco river south to the Guay-

. ena and Brazil frontier, and from the foot hills of the Andes on the west to
the Atlantic on the east., Tor the most part, the ares is not over 1,000 feet
above sea-level znd consideratle of it not more than 50 fzet above the lev.
el ¢f the ocean. It has level tc rolling topography, medium to very Jdense
jungle vegetation, end lncreasirgly Leesvy rainfall =s one travals eastward
toward the Atlantic coast.  Its peopls uho lean more to Spanish than Indian
. - » many with a dash of the tar brush . . . are easy-going, peaceful, but
inclined to be underfed and malarial, esnecially along the rivers. This
antire rrovince is believed to be aesseniially a yre-Tambrian igneous comnlex,
vith here and there splotches of later intrusives and z few arsas o metia
rorphics of doubtful age and relations.

L five-minute, thumbnail outline of Venezuelan history seems in order,
to serve as a buckzround and for a better understanding of some of the anusing,
amazing, nausenting, intriguing, and generally unorthodox traditions anpd cus-
toris . . . old Spanish customs . . . which will be touched on later if time
vermits, after discussion of the interesting iron ores.

In 1498, Columbus, on his third voyage, first saw the meinland of the
western Hemisphere, and the 1land he saw was the Peninsula of Paria, one of
the easternnost points of Venezuela. This point lies only a few miles,
across the Gulf of Peria, from the large Eritish island of Trinidad, end
i3 elearly visible from the English caity of Port-of-Spain. The next year,
1499, an expeditior under Alonzo Oj)rda and Amerigo Vespucel sailed along
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the north coast of Venezuela, left parties here and there, and finally sail-
ed into the mouth of Iske Marecaibo. Here, Ojeda found the natives living
in grass huts built on stilts in the lake, sailing about in dugout cances,
as they do today. They named the place "Venezuela”, Spanish for "Litt;e
Venice®, ’

It was the height of the med era of the Spanish Dons, In 1521 they
swermed along the length of the coast of Venezuela and established the first
permanent colony at Cumana. They went . . these dons . . the aristocracy
of the Spanish adventurers and colonists . . farther inland, into the
mountains end high platerus, snd in 155C Diego de Losado founied Caracas,
row the capital of Verezuela.

These Dons were Imore gracious than the conguistadorss of liexico. They
mede friendly relaticns with the Indians, taught thex to work =nd how to
rzise new nroducts; they brought them horses and cattle. They took mates
from among the sturdy dauzhters of the sndean "cacigues” and bred a race
along the Andean coriillera that influenced the entire later history of
South America. From it came such names as llorence, Villegas, Suarsz, Puez,
Castro the great 3imon Bolivar, and last and most amazing of all - Gomez.

Follewing the founding of Caracas, the S»enish bullt other cities:
Calabozo in 1€95, Barcelona in 1710, and Ciudad Bolivar, whieh happened
vo be my scurce of supplies and is the largest city and port of eastern
Venezuela, was founded in 1764,

The rordillisra country became the home of feudal lords who ruled the

neons. They raised their families in ths Spanish sradition, sent thsir
sons and daughters to Furope for culSure wn? the ¢ld world graces. The
raons becane armed retalners. This situgtion continued for nesriy 200
years. -

Simon Bolivar was born in Caracas July 24, 1783 - of "Spanish nobls
bleod, but of cordillscan tradition and background. He was a student of
tha political and soclological conditions ef theit gusrilla counsry, and
ng o politieal wrophet was unsurpassed even by George liashington.

From 1800 o 1830 the history of the country is mzinly en account
ol the vrarfare of Bolivar, Bovec and Jose ~ntonio Paez. on one oecusion
Boves! ermy, Tighting on horseback with lonz lances, defeated Bolivar's
army, entered Caracas and nassacred 3,500 refugees who had fled to ira-
gua.

From 1830 to 1246, Pzez ruled as dictator. Turing 1836 he went
out perscnally on one occasion, bottlsd up *he eneriy, and killed so many
with his swerd that his arm was practically pereclyzed for a tims afterward.
Iater a little general called Mendoza started soms raids. Paez sent out a
party io subdue him, but the varty was ivself wiped out end the leadaer,
Torres, comnitied suiecide ruther than face Pasz. Peez in person then wert
out, defeated and captured llandoza's men, and, finding the bodies of Torres!
men their genitals cut off and stuffed in their mouths, 2aez (onitting
details) executed all the llerndozan prisoners.

From 1846 to 1863 there vwere fivae different rulers cor dictators:
ilonzgas, then his btrother, than Custro, then Teovar, then Gaul, then Peez
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again for two years.

In the following seven years, 1863 to 1870, thers were seven names
in succession as head of the government: Falcon, then Bruzual, then Mon-
agas, then Monagas' son Ruperto, then Villegas, then Esteban Pallacio.

Then the sirong man Guzman Blanco appeared and ruled the country for
18 years, from 1870 to 1888. Blanco was a typical tropic american aris-
toerat, elegant, military, addicted to French culture, French language,
French perfume, French everything. He was always & bit ridiculous, in bad
taste, and uneware of it in his sublime egotism, sew nothing fatuous about
cglling himself the "Illustrious American'. Blanco recrganized the treas-
ury, was an able administrator, gave his friends good jobs, and made eight
nillion dollars by selling the country out to foreign interests. Blaneo
finally moved to Paris and tried to run the country by remote control,
leaving Dr. Rojas Paul. Paul took over, repudiasted the foreign contracts,
established the freedom of the press, then became Infatuated with an Italian
opera Singer and hed a violent love affair which so weakened him that he
had to retire from active lifs - 1890,

From 1890 to 1899 there were three at the steering wheel - Dr, Pal-
lacio, then Cresvo, then Andrade.

Juan Vicente Gomez was born in 1857. . date not known as he changed
his birthday a time or two to agree with national holidays. He was the
illegitimate son of an Andean woman and a Colombian Spanish gentleman.
When Juar Vicente was 4 years old, his mother changed over to one Pedro
Cornillo Gonez, a peon farmer of the Andean slope. Gomez grew up e far-
mer and cattleman without schooling. From the beginning he was a com-
munity leader A8 was the custom, he had several mistresses - never mar-
ried - fathered many children. A Caracas attorney told me in 1931 they
could account for 101 or 102 euthenticated children snd heaven knew how
many more were really his.*

By the tims Gomez was 30 the mialitary tradition in politics hed been
established and the indean race dominated the country. Gomex threw in
with Julien Castro, & strong dictator who ran the country with Gomez do-
ing the fighting. Thay straightensd things out, then Castiro placed Gomez
in es right bower and sat back to take things easy. Castro had all the
moral vices, and immediately established 22 mistresses in houses he built
for them about the city. Gomez wes in constant trouble with revolutions,
but with his cunning, won all ths tricks. On one occasion Castro went to
save Gomez, 1n a tight spot, but had tc be saved by Gomez, he had besen so
weakened by orgies with the twenty-two.

Castro, o©ld, and sick from dsbaucheries, sailed for Germany in Kov-
ember 1908. Gomez took over completely in December of that year and ran
the country until his death in December 1935. By 1914 he had brought
the country from five million dollars in the red tc that amount in the
black, in the face of a money-maintained dictatorship. He put his
friends in office but kept changing them around often so they couldn't
get r foothold. There were three presidents at Cd.Bolivar from the
surtmer of 1930 to late spring of 1932 when I was there.
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Gorez built no roads, no schools, nothing of note - except on his own
estates with government money. None of Gomez'! sons were worth training in |
kis steps. At his death there was no mourning. 4 couple of his sons
escaped the country with about 2 millions in geld bullion - happy to e&s-
cape the hands of the people. Such is the history of Venszuela - and
Yold 3Spanish customs",

I went to Venezuela in July 193C, stayed not quite two years. I was
in charge of an extsnsive iron exploration, using 3 diamend drill outfits,
and mavped, party with transit survey, some 150 square niles of nmountain
and jungle, and covered perhaps that much more with raconnnissance survey.
e eut a counle or three hundred miles of jungle trail, using from 75 10
125 natives. e built sand rebuilt about 25 miles of road and a number of
bridges. T wouldn't have missed it for a million, cnd wouldn't do it egain
- unless someone pald me enocugh.

GROLOGY.

General. Ve know all too little about the geclogy of Venszuala. The
geological work that has been done has been practically confined to the
lgracoibo lake basin, end to the llanos country north of the Qrinoco, Iliost
of this has been geophysieal, specifically, seismograph work by ths various
0il companies. Tentative correlations of Yesozoic end Tertiery rocks in
the wastern part of the llanos country have been made, but the presence of
much recent alluvial material has made stratigraphic work difficult, This
llanos country, ending at the east with the great delta of the Orinoco,
has promise of being amonz the major oil producing ereas of the world,
according to statements made to me by 01l compeny officimsls whose opinions
should carry much weight.

The Andean plateau country, as statsd above, is not very well knowm,
tut 18 said to be composed prineipally of feirly late, btasic igneous rocks,

e shall confine our remarks to the Orinoco area and to the region to

the south, which is essentislly a pre-Cambrisn acid igneous complex.
. .

It is-commonly belisved that the Orinoco river is the locus of a gract
fault, sseveral .hurdrel miles long. This seems reasonable bacause it 1s
borderad on-the north by post-Paleozoic rocks, and on the south by south-
dipping retamorphics of much greater age.  South from the Orinoco, the
gountry 15 rolling wth here and thers low mountains ard ridges often with
broad, flat savennas between. Jungle covers much of it from the Caroni,

a vivar the aize of the Columbia, east to the Atlantie. The fariher
east one goes, the thicker becomes the jungle on account of ths greater
rainfall.

Ths Tmataca Iron Formation, in which we are mainly interested, lies
in the form of a narrow belt a couple of hundred miles long, immediately

on the south side of the Orinoco river, It is a metamorphic rock, essen-
tielly a ferruginous quartzite, and may 1lie on the Archasn complex. Re-
lations are obscure. it strikes about N. 70° %,, and apparently dips at

various angles to the south, Locally it is folded and distoried by intrusions
of later rocks. TFrom the attitude of the pseudo-bedding in various

places and from the orientation of some local ore bodies, we mther that

the forration has suffered considerable bleock feulting.  Along the strike,
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the crop of the formation is discontinuous, due to cross-valley erosion.
Topographic forms and the extent of local erosion of the crop of the forma-
tion are determined by the high or low iron content of the quartzits. I
have examined many iron propsrties, but never before have I seen a place
where I could tell from a distance merely from the height of a hill, whe-
ther the core rock would run around 30% iron or 45%. It seems a little
silly to think one can essay rock a half mile off, but I have peddled down
the Orinoco irn a dugout cance m helf mile off shore, and made fairly close
guesses - as later determined definitely -~ as to the iron content of the
guartzite ridges, merely judging by the topography. One hes to get off-
shore, often, in order to see mueh on eccount of the jungle at the water's
edge. The vegetation on the ridges is sometimes distinctive, sometimes not.

legascovically the guartzite itself where not mineralized is usually
a pinkish to groy, seemingly recrystallized but poorly cemented, medium-
grained rock. Whers it is mineralized, ore finds all phases from g slignt-
ly iron-stained, brovmish, limonitic, nondescript type, to the very high-
est grade hard blus or svecular henatite. Only rarely I saw a thinly lam-
inanted phese. One of the most interesting types is composed of medium to
coarse, gray juariz grains specklsd with magnetite crystals of the same
approximate size as the grains of guartz. This typs often looks like a
mineralized gneiss with a well-developed banded structure of alfernating
gray and black -~ the latter representing a higher concentration of magnetite
grains. One phase grades imperceptibly into another richer or poorer in iron
by the simple process of the guartz or the magnetite grains displacing the
other in point of abundance. Where the iron minkral was disseminated, i}
wag Usuyally magnetite; but sometimes little veinlets or iron mineral were
found cuiting the bedding. Ususlly this mineral wes hematite.

In thin section - I had no opportunitﬁ to examine any of these rocks
or oras. although I sent specimens to tha'States for examination and inter-
pretution by Dr. Steirdtman. I have record of the microscopic exmminations
of various-types of rocks and ores from there by Dr. Short for & F. Burchar
of tte U,5.G 5., by Guillermo Zuloaga of #: I T working under Linigren and
Newhouse, and Dr. Chas. P. Berkey, as well as by Dr. Steidiman. TReferences
tnen %o microscopic evidence come from the work of Drs. Steidtman, Short,
end Berkey, and Mr. Zuloaga, and from Dr., E. C. Harder of *he Aluminum Com-
peny of America, with whom I discussed the orlgin of these ores.

It may noit be improper fo state that one of these men holds definitely
to megmatic origin of the ores, another to sedimentary plus replacement,
a third to vein-dike origin, and the fcurth, the most famous of the lot -
atates in his published conclusion - and I guote him: "Ths chareseter and
field relations ., . . lend support to the possibility that either of two
quite different modes cof origin may bs amscribed”.

I may have the temerity to suggest, efter stubbing my toss over many
million tors of this ore for many months. aftor di~mond drilling several
thousand feet of it, after scratching henisful of hair out of my head and
thousands of wood ticks, plagas, bachacos, niguas, gurapodas, gusanos, eic.
off my body - thet it ig my definite opinion that the origin of the iron
is selimentary, from the guartzite, and that the ores in their present
state are replscanenis of the metamorphiz eountry rock by high fsrrugincus
hot solutions which have exudsd from later basic intrusions of gabbroic
rock. ’ ‘
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Referring mgain to the guartzite, or we may call it the iron formation,
a3 distinguished from the ores - In thin sections thes grains of guarrz are
fairly clear, seldom strained, often angular and interlocking as in & nor-
mal crystalline rock. Zuloaga reports finding goetite, hedenbergite, apa-
tite., and ovossibly zircon. The magnetite wpperently is primary and the -
hematite secondary, replacing the magnetite. The magnstite grains are re-
placed pertion by portion by the hematite until only the original shell
remains of the rmgnetite crystal. Gaotite seems to be the last mineral
deposited and also replaces the magnetite. Qccasionally quartz veinlets
cut across the bedding of the guartzite.

The Imateca guartzite would seem to be a thick, shore deposit, al-
though no ripple marks or fossils have bsen found in at. It is overlain
apparently by an assortment of volecanic tuffs end dolomitic shales of un-
Xnown age. By those very few geologists who have seen both, or who have
geen one and spscimens or dstailed studies of the other, the formation
is correlated with the Itabirites of the Central Minas Geraes of Brazil -
meinly because of similarity and essociated mineralization rather fthen
hecauss of known stratigraphic relations or from any palecntologic evi-
dence. The Itabirites of Brazil are considered lower Paleczoic. I am
inelined to think of the Imataca as pre-Cambrian, possibly squivalent to
the grest deposits of ferruginous Animikie or Hurcnian sediments of our
Lake Superior region. The Imatace is a ferruginous quartzite, whereas,
the Animikie is composed of chemical sediments - iron carbonate and sil-
icate, loecally concentrated to ore by removal of silica.

" Canga At several points along the length of this belt of ferrugin-
ous guertzite which follows the Orinoco, trere are high.bluffs which rise
several hundred feet above the river, Taese contain ferruginous rock or
ore running up from 10% to 50% iron. The surface is usually covered with
a lironitie, iron hydrage capping called "canga”, a Tew inches to 3 or 4
feet thick which entirely obscures the underlying condition” ILenses of
good grade ore occasionally occurring in the guartzite are hard to find.
Folloging the canga laterelly or transversely of the deposits, one is in-
varigbly led, not to a contact, but to a merging of the canga into bauxitic
material or the soil of the jungle.

Finding contacts in the jungle is practically impossible without
digging. leathering goes to grazat deypth. I drilled one diamond drill
hole a few rods from the edgs of an orebody - for purposes of eliminmtion -
150 deep in 4 shifts, without making eny core and with very little cav-
ing. The material, virtuaslly bauxite, in this case, ran 40% to 50%.

A120% and the nature of the sludge samples suggested a weathered acid
granite. It was tco high in silica for aluminum ore. ‘
In the jungle where an intrusive forms the core of the ridge, its

cuteron is apt to be s great mass of boulders lying helter-skelter, and
well rounded by spawling and exfoliation, and the slope of the ridge is
often covered by boulder talus which conceals all contact relations,

Cover the ridge with jungle containing trees up to 140t high, a mat of
smelier trees, brush and vines so thick that a trail must be hscked through
with machetes - whers ons can often see only green abovs, or occasionally

a mateh of sky, and you can picture the difficulty of ascertaining geol-
ogicel field relations. At times during the rainy season I have obtained
rcek specimens end carried them many yerds along a trall to e point light
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enougn to alloy examination with hand lens - with the sun shining brightly
snmewhere above, The vegetation is much denser in rainy season. Qut on
the sevanna in the dry season one mey go a mile to find a spot of shade
big enough to sit under. Incidentally one doss not sit dowm on the ground
or on a stunp in Venezuela, as thers are 1000 kinds of boring worms, ants,
t1cks ani parasites. One sguets on his heels - Chinese fashion.

" The orea. Thiriy miles south of the Orinoco ani at some distance Irom
the main exposed guartzite belt are the areas of high grade iron cres
Arown a8 the X1 Pao ore denosits, - the Minas 41 hierro. Herse the quartzite
is poorly exposed if =t all. The main orebedy occupies the top of a rather
flat nountain which rises rather ebruptly to an elevation of 130C! to
2020" or roughly 1C0O0 feet shove the floor of the surrounding junzls. Jungle
covers the mountain - or did before we cut most of it off, 1t doubtless
covers the mountain again unless it has again been cut off by the Bethlehem
Steel Corporation which owns it and is now building a railroad in to it.
The top of the mountain is roughly the shape of the bottom of one's shoe
with a crest or fringe of ore all around the edge of the sole and heel,
and & great orebody of some 15 million tons exposed across the' instep. The
Tlat top of the mountain where not covered by ore in placse or,by talus ore
boulders, supports a jungle mat, as stated, with deep humus end soil be-
nesth. Tio igneous rock types are found on the lower slope of the mountain:
ore a normal granita, the other a norite. The latter is meinly diopside and
hypersthere with loeally oligoclase feldspar. Excentionally, the grenite
contairns c¢onsiderable amounts of diopside end hypersthene with a little
lebradorits, a very unusual associaticn with gquertz. Veins of norite cut
the granite, and vhases of. guartz mdzonite and guartz diorite grading through
the gabbros are produced by the microcline giving way to oligoclase, the lat-
ter increasing as the proportion of diopside and hypersthens increase. The
texturs remains that of a granite. At one point near the ors a banded rock
composed of pink microcline and quartz appears. Here the quartz ig sirain-
ed, as evidenced by undulatory extinetion in thin sectiom.

: . ‘

The rorite at Z1 Peo forms the hanging wall of the orsbody and takes
tha form of a flat-lyirg dikaforhsill. In hand specixen, it 1s graen to
black and looks like a gabbro. From the large amount of hypersthene it
seems hetter to me to call it a gabbro. In thin secticn it is found to
contain black bornblende,”diopside, hypersthere, magnetite and labradorite,
or bytormite. Hypersthere is ebout 40% of the rock, and, showing an index
of 1.7 is nractically purse Fe3i03. It i=s strongly pleochroic - pink end
gresn. The iron oxide grains in the norite near an orsbody are slightly
banded like ilmenite, show no titanium, no leucoxense, and are probably mag-
netite, At ons point, the norite or gabbro is altered to serpentine.

The iron cre of El Pac is strikinely unigue in some respecis. It is
by a small margin the highest grade large orebody known to exist. Bur-
chard of the U.5.7.8, gives it the following composite analysis:

Te Phos, AlpQ3 S, ln 3i02
Bl Pao [4: N .02 .23 .02 15 .40
Brazil 8.6 .02 A7 .02 .19 .46

—

A number of our 5-foot diemond drill sanples ran between 70% Fa and
719, Fe or slightly better than theoretical for hematite, indicating &
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small magnetiie content. The ore is very hard and hes e texture that
furnace men dream of. It has a gneissic structure and apparently repre-
sents a replacement of both igneous and sedimentary rocks at this par-
ticular occurrence. It is so dense as to have a volumetric or cubic
foot-per-ton Tector for ore in placs of about 7, whereas most iron ores

gre figured on a basis of 9 or 13 cubic feet of ore per ton in place,

12 is geeepted as legol for tax valuontion for hematite in northern ¥ich-
igan. It is, of course, of the best Bessemer grade, commandirng a prenium
because of low phosphorus content; its deleterious ingradients are negli-
gible. Cbviously, an ore running nearly 69% iron - which composite analysils
represents many millions of tons - can't have much in it but metallie iron
and oxygen. 1lost of the 15 million tons in this main orebody can be nined
by open pit methods, using vpower shovel loading directly into rallroad ecars.
The ore is worth absut §7.00 per ton laid down at Sparrows Point, Meryland,
and is especially dssirable for alloys and for mixing with lower grade ores
of certain analyses to bring up the iron content and cut the phosphorus.

Referring again to the vrobable origin, I tried vairly to find, or recov-
er core from, the contact zone of the ore with ths ecountry rocks. I never
found it exposed, - amlways covered with a deep cover of canga. Drill bits
invariably broke suddenly from the hard ore into a soft zone making no
gore, I almost sended in bits seversl times in this transition zone., I
did find corundum crystals at one point in close assccistion with the ore,
indicating hydrothermal origin of the solutions effecting the replacement.
Tre iron was evidsntly first deppsited as magnetite by replacement of the
surrounding rock, and then the magnetite was nearly all replaced by hema-
tite. In thin section or polished section, the magnetite crystaels are
shom as beirg prograssively replaced by hemetite, the replacement start-
ing in the middle and going outward, sametines leaving a shell or skeleton
of the criginal magnetite crystal.

To me 1t is inconcelvable that anything like such a great mass of
coarsely crystallized, highest grads hematite, could be deposited without
sope unusual combination of conditions. In this case the evidence scems
aiple that thrze fortunate factors were present, viz: Intrusicn and dy-
namic mevamorphism, cocupled with the presence of the alreedy highly fer-
ruginous countiry rock.

As T picture tho sequence cof events at 21 Pao, you have a ferrugin-
ous quartzite running say 40% iron, faulted and lying sgainst a granite
body. Intrusion of basic rocks from below, the locality of in%rusion
being duided in part by the dedformation, followed and served to introduce
hot sclutions probably earrying some irion, and in a position to dissolve
ruch more from the surrounding rocks in passage., Thase hot solutions aid-
ed in their possags by deformotion and reglonal metamorphism started, in
this case, & vein-dike mainly of magretite, but with some prinary hematite,
at the contact of the iron formation (ferruginous guartzite) and the gran-
ite. [1th ths primary vein-like deposlt at ths conteet, replescement went
on to varying distences eway, governed by the porosity of the rock, the
force end abundance of the mineralizing solutions, and the assistence lent
by a doubtless contemporansous regional metamorphism.

It was my inpression that replacement of the granite was not groet,
wkereas, the replacement of the guartzite reuched a half mile from wher

-
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I believed the contact to be. In almost all places in the massive hema-
ti1te, one can note & vestigial gneissic structure. Either this is the
strueture of the replaced quartzite reflected in the secondsry ore, or,

it might be the result of differentiation within the megma before chilling,

1f we propose ragratic origin for the orebody. The former 1s more plausible.

*k ok % ok ok %k

Experts Cut Rock Into Slices Thinner Than a Sheet of
Paper: Cnristisn Science Monitor (date unknown).

The Christien Science Monitor reports on the deteils of preparing rock
sections for study under the petrographic mieroscope. The deta was given
them by the Natural Science Corcespondent of their paper, and it contains
many inaccuracies. Albeit, it is an informative article and well worth
reading.

Tre article explaine how the U. 3. Geological Survey prepares thess
"thin sections®. A portion of the rock is sliced with a rock saw; it is
then ground and polished with carberumdum powder until it has a thickness
of one-one-thousandth of an inch, or 0.03 mm. It is now thin enough to al-
low light to pass through it. The specimen is now studied and the minerals
identified. co. -

The Correspondent states that "only three or four laboratories in the
Ur.ited States ars =ble to duplicate the process used in Washington ---",
arnd the entire story is built around the essumed fact thot there is something
nysterious about the process. 485 o matter of fact, there are few schools
of geology with a department of petrography that allow their students to graid-
uaz~ until they have prepared specimens which =sre 0 03 rm. in thickness, and
have identifiad the minerals in the rock, Instead of the process being
something mystic, practically every geology graduate has performed the major
vortions of the operation.

The specislists of the U. S. Geological Survey are, however, extremely
well trained in the ert of identifying the minerals in the specimens. Tas
nawspépsr article may have msant that there are only three or four leboraz-
tories in the Urited States that are as well eguipped with instruments and
ran-power with which to identify the minerals. Such a stotement would be
nearer the truth.

The moral of this story is to not believs everything you read, with-
out giving it some carefu; consideration, first.

R.C.T.
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- THE FABLE OF A SUNSET

- by Phil F. Brogan,

(Zd1tor's MNote: The following article is revised from an editorial that
appeared in the Band Bulletin, June 29th, 193B. The essential stary is
unchanged],

- I

Visitors to the Brothers country on the Deschutes plateau giestily
vrize the semi-precicus stones found in abundance con highlands once swept
by tropic seas and later manfled by a redwood forest, But tke memory of
surmer sunsets over the snowcapped Cascades will be retained long after
the luster of their sgtones from Central Oregon had been dulled by uge.

Probably the visiting gem hunters see no connection between Central
Oregon gems and the colorful sunset, with its flotilla of golden clouds
drifting over the Cascades and the bronze thunierheads guarding the eastern
horizon, There is @ fable of the imprisonment of colors in agntes, “trun-
der ezzs," jmsper, petrified woods and iridescent obsidian, found in the
lonely land that reaches eastward to Hampton Butte.

Long ages ago, so0 this story goes, ocean waters receded from Central
Oregon, to be soccesdsd by a rain-belt forest whose tall sequoias reached
toward a sky generally hidden by heavy storm clouds from a warm ocean, One
day so the story goes, the-earth was rent by terrific explosions, lave
issued frem great fissures and fisry rock covered oldsea sheres and toppled
giant redwoods. Hot ,mineral laden watsrs spurted geyser-like from tnsrm-
al snrings, And in the west the earth folded into a mountain range. Has-
sive volcanic cones guickly formed, and the Cascades of Oregon, st111 un-
sculptured by glaclers, came into ex1stence

' ‘ -

Clearing weather suddenly ceme to Oregon of old, es the new-born Cas-
cades raared their rosary of domes heavenward, sznd the red sun moved toward
great mountain barriers dirmed only- by volcanic smoke. 43 ths sun sets for
the first time behind the new mountains, the western sky was transformed
into colors more gorgeous than the banded hues of the rainboy.

Fallen redwoods, thrown over by laves, slipped into lake ooze, but
not before they caught the brilliant colcrs of that primsval sunset and
left them imorisoned in agatized wood. Minsral jellies retaired the re-
flection of that sunset, like a vhotograghic® film, then receded into gas
cavities in volcanic rock to form chelecedony. £)'S:yrrup-li]e:a rock caughi the
glow of that first Cascade sunset to form iridescent glass. Water from
gilant geysers fell in colorful spray, created miniasture rainbows, then
percolated into deep caverns to mould semi-precious stones.

This fable about the origin of Central Oregon's interesting gems has
not yei rzceived the sanction of geologists, it is true. They argue that a
mountain range, like Rome, cannct be burlt in a day. But how, we ask, could
the semi -preaious stones of Crugon's present high desert have obtained their
colors and iridescence if a primevel sunset over smoking mounisins had not
provided their strange hues?
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REVIEWS

"Summary of Late-Cenozoic Geology of Southeastern Washington": Richard Foster
Flint, American Journal of Science, 5%th ssries, vol. 35, no. 207, pp. 223-230,
Varch 1938. (Available in Portland Library}.

This short paper summarizes the known and inferred geology of Southemst-
ern Washington. Tne Columbia River basalt divs contripetally toward Pasco,
and this region dip is interrupted by gentle folds represented by the French-
man Fills, Saddle Yountaln, and Rattlesnake Hills., The faulted fold of
Horse Heaven Hills bounds the basin on the south, and the neme Pasco Basin
has been given to 1%t. There is a brief description of the Ellensburg (late
Miocene} and Latah (liiocene) sediments. TEast of Lyons on the Snake River
there is en 8-foot bed of poorly consclidated conglomerate that is found 700
Teet below the top of the bassglt. The drainage pattern is juite complicsted;
the conseguent drainage is represented by Palouse River, Rock Creek, and Cow
Creek, marginal drainage by the Spokane RIver and part of the Columbia River;
cross axial by the Columbia River helow Wenatches. Dr., Flint proposes that
the Colunbia River is antecedent to Horse Heaven Hills uplift, that it flows
eastwaerd along the base of the scarp and crosses at the low point. Of the
basalt sediments, ths Ringold formetion was probably originally 1000 fest
thick, composed of clay, silt; sand, ard gravel, and it postdates the Lorse
Heaven wiswerp. The Palouse soil is eolian, it overlies the basalt, end its
relationship to Rinzold is obscurs. Glacial outwash materiasls are abundant.
The post-scabland wind-blown sands are nicely developed in the area west of
Hernford end White Bluffs. lany pebbles ars found in this area with excel-
lent pollsh and faint facets nrobablj caused by Nlnd driven sand.

S et It occurred to the reviewer that the conglomerate in the Snahe Canvon,

700 feet beldw the basalt may have some relationship to the Snipes Conglom-
prate~Satson—hood River problem, and that the volished and faceted pebbles
in the Eanford area might be reworked from some bed of Snipes Conglomerate.
Soclety members will recall that Mr. C, P. Holdredge found sbundant faceted
pebbles in the Snipes Conglomerate. The reviewer also has difficulty in
accepting the eolian origin for thé Palouse soil, at least that of sastern
Wwashington.

The erticle adds little to the general knowledge but it is a good sum-
mary if one is interested in a condensed geologic hlStGW of southsastern

lashington,
R.C.T.
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***************ANNOUNcms****************

Special Notice

Remember this date - FRIDAY EVENING, AUGUST 12th - at Mt. Tabor Park.
The Annual Plcnic and Get-Together Meeting of the Geological Society of the
Oregon Country. -

Bring your own lunch, Coffee with trimmings will be served by the
Soc1ety at 6:00 P.M.

Bonfire in the Crater later in the evening. Games for the children
{large and small), Group singing, special number by the quartet Ladies
bring geclegical picks.

Iectuggg

Friday ¢ Motion pietures, "The Story of Sulfur“, 2 reels depicting
Aug. 26th the method of extracting sulfur in the Texas field.
"The Story of ASbestos“, } reel, and "From Mountain to Cement
Sack", 1 reel,
These films are prepared by the United States Bureau of Mines,
and are authoritative.

i

Field Trips

Ieader: Russell Collins.

Cloud Cap Inn - Coe Glaciser.

Bring your sleeping hags and other camp equipment to Tilly

Jane Forest Camp, near Cloud Cap Inn, on Saturday.

- Mt, Hood in the moonlightl Dont'it miss it1

-~ We 'shall start on the walk about 7:30 AM Sunday from
Cloud Cap Inn. '

- Easy high mounfain trail through meadows and trees near
the timberline to Coe Glacier.

-~ The trip is =0 pleasant that the eight miles round trip will
go by unnoticed.

- The Cloud Cap Inn vicinity is a great place to spend the day
so that those not wanting to hike still may have a good time.

- Camerag? Yes, by all means!

~ The north side of Mount Hood is bemutiful.

- Bring your lunch in a packsack.

- Will return to cars nhout 4:00 PM.

Saturiday
& Sunday
Aug,%3-l4i

e 4B oBp

Sunday 3 Leader: Harry Jennigon.
Aug. 28 : Fossil locality in vicinity of Wildwood Golf course.

Luncheon Notes

Now that our officlal reporter has returned from his vacation, we hope
soon to be resuming his regular column recording some of the interesting
things happening at ocur Thursday noon lunchecns. Since our last issue
the Carneys have returned from an extended vacation trip Some of places
visited are as follows: Gingko Forest of Washington - Coulee Dam - Grand
Tetons - Bryce Canyon ~ Bonneville Salt Flats - and then in Nevada came the
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Mormon erickets. Tom's story about the erickets had the sound of many

a fish story we have heard, but with this difference: Tom had the pictures
to prove his story. VWe like this part of Oregon; let us hope the Mormon
erickets never hear of our delightful climate, because judging from the
pictures, if they do - members of the Geologleal Socaiety will want to
move out.

Glad to see Misgs Rose Jenning back with us once more. Miss Jenning
said after her trip to Oklahoma and Chicago she was glad to get back to
Portland and a place to rest,

Clarence Pnillips and family are back from their vacations at Cannon
Beach. Clarence said he played some golf, went fishing and crabbing, time
passed so quickly he did not find time to study geology.

Mr, Vance read g letter from President Treasher, in which Ray told of
gome of the work they are doing in Wallowa section. He says he misses
our Thursday lunchecn. Well, we know, Ray, that at least Franklin Davis
misses you because he can't find anyone who wants to start an argument
with him.

Mr. Stevens told of two recent trips he made, one to Denver and
Dinosaur National Monument, and the other to Yellowstone National Park.

New Member:

Miss Myrtice E, Fowler,
4933 NE Garfield Avenue
Phone Mu 6385

C. J. Borum has been transferred to Lansing, Mich., and his address
will be 202 P.0. Bldg., lansing, Mich. We hope Mr. Borum will not forget
the Geological Society of the Oregon Country and its members, and if he finds
things of geoclogical interest in that part of Michigan he will let us know
about it.

* vk ok ok ok ok ok ko ok ok ok % CORRIGCENDUM * ok ok ok ok Gk ook ok ok ok ok 3k Kk

Owing %o a reduction of size in the process of reproducing the two
figures illustrating the article on the total eclipse of the Moon,
{pages 144-5 in the issue of July 10}, the scales stated ars not quite
correct. In fig. 1 the diameter of the cirele representing the Earth Is
such as to give a scale of 1 inch squals 18,100 miles. Hence, if drawn
to that scale, the circle for the Sun would have to be 4 feet in diameter
at a distance of 428 feet from the cirele which represents the Earth.

In fig. 2, the scale stated as 1 inch equals 4,000 miles should read
"]l inch equals 4,400 miles".
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A TRIP TO THE WALLOWA MOUNTATNS

W. Claude Adams

The ¥allowa Lake Wonderland, the Switzerland of America, situated in
the northeast corner of Oregon, is a reglon of such matchless beauty and
grandeur that the unforgettable memory of a few days spent viewlng its
wonders is among one's choicest posseszionas. One need not go to Switzer-
land or other Alpine regions for mountain scenery, for we have it all in
the Wallowas, on a smaller scale, doubltess, but nevertheless an Alpine
region of towering, snow-capped peaks, with living glaciers, myriads of
gleaming blue lekes, rushing streams and waterfalls, meadows cut by mean-
dering streams, flowers of varied colors, wild life - a spot primitive,
wild, and, as yet, unspoiled, 223%,000 acres set aside by the Government
as a primitive area. And yet, relatively few know of it and have vislted
it.

The ™Jallowa region", as the most scenic portion is designated on the
forestry maps, 1s only a small part of the extensive Wallowa National For-
est. Its chief distinguishing features are the ruggedness of its mountains,
the large number of high peaks, around thirty, all of which are nearly as )
high a8 Mount Hood, many being over 9,000 feet; the high lake basins contain-
! ing 8ixty~0dd lakes at an altitude of 7,000 to B,500 feet, some nestling at
the base of glaciers, often reflecting in their mirrored depths the snowy
peaks whose jagged summits pierce the skay at dazzling heights.

% Roughly, there are three principal areas of scenic interest in the
Wallowa Mountein eountry: counting from the east, the Imnaha country from
the Tenderfoot Basin following down the Imnsha river and over to the Snske
river, the Aneroid country, reached by the East fork of the Wallowa river,
and the Lake basin, reached by the West fork, with 1ts numerous lakes and
the high peaks of Eagle Cap, the Matterhorn, ete ; and furthest to the west,
the Togtine-Minam river region, the two rivers feeding from opposite ends
of _inam lake, high in the VHlowa range.

To explore all of the Wallowa Wonderland would requirs weeks of time,
but if one had only a few days to spend, perhaps the best trip to take is
that leading to the main Lake Basin which is readily accessible from Wallowa
lake end which contains the finest and most spectacular scenery in the Wal-
lowa range. If one spent three days, ms we did, on such a trip, one would
be so impressed by the grandeur and magnificence of the reglon that the mem~
ories of its wonders would last the rest of life.

In the Wallowa Mountains are the headwaters of the Imnaha river, Mc-
Cully creek, East and West forks of the Wellowa river, Hurricane creek,
Lostine and Minam rivers, largest of the streams. All of these streams
rise in the high mountain area and flow downward in ever widening sectors,
with mountain ridges between, until they are many miles apart when they
reach the valley. S0 it is possible to ascend to the high mountain count-
ry by following up thess several different watercourses, by trail, and it
is not until the higher altitudes are reached that it is possible to cross
over from one route to another. Except for short distances, this area is
not accessible by auto, and it is only by tralls that it may be reached,
either by saddle and pack horses, or on foot, if one is hardy. The elevation
rises from 800 feet at Wallowa Lake to 8,500 feet in seven or eight miles.
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Several years ago, Mrs. Adams and myself visited the Wonderland,
motoring over the 0ld Oregon trail, leaving it at La Grande, passing
through the Grande Ronde valley, over Minam Hill with Minam river gorge
1000 feet below, then following the Wallowa river through the valley towns
of Wallowa, Enterprise and Joseph to Wallowa lLake. This was the home and
hunting ground of Chief Joseph and his tribe of Nez Perces, After he amd

. his pecople hed been driven out of their ancestral home by the settlers and

the army under Genersl Howard, Chief Joseph died later on the Colville Res-
ervation, and in 1926 his remains were brought back and entombed in the In-
dian burying-ground on the terminal moralme at the north end of Wallows
Lake. The school c¢hildren of the county erected a monument marking the
grave. .

The road leads around the east side of the lake, which is a mile wide
and five miles long, flanked on each sids by lateral morajines. Arriving
at the lake, you ars facing the Wallowa range, which rises abruptly frum
the south end of the lake, with Mt. Joseph on ths right, Mi. Howard on the
left, and Mt. Bonneville in the center. It is the reflection of M, Bonne-
ville which is seen in most of the pictures of Wallowa Lake, a beautiful
body of water in an ideal setting.

At the head of the lake where we camped, we outfitted for a three-
day trip into the heart of the Wallowas, our objective being the Lake Basin
and Eagle Cap. Ancther couple went with us. The gentleman, having been a
government photographer in that country twenty years before, proffered his
services as a guide. We sBecured horses for the ladies and a pack mule for
the bedding and grub, Mr, Smith and I took to the trail on foot. The
trails are steep and sometimes arduous, and at that early date were rough
and poorly defined., The route led up the West Fork of the Wallowa river,
a rushing mountain stream with beautiful Wallowa PFalls not far from the Lake.
As we ascended, we would sometimes find ourselves in an amphitheater en-
tirely surrounded by mountains and we would wonder how we were going to
get out, but the trail led us on and the inevitable gap would always ap-
pear. through which we passed into new vistas.

Our guide lost his bearings amd instead of our turning to the right,
pest Moccasin Lake and over an easy pass of 8,500 feet, we continued up
to the headwaters of the West Fork past Little Frazier Leke, where we
camped overnight, to Glacier lake, its source. The route continued to get
rougher and steeper, and we realized we wers off the trail. It was neces-
sary to ford back and forth across the stream several times, and finally
to cross the divide at a high point, so steep that it wa3 mlmost impossibdie
for the ladies to stay on the horses' backs. On the downward slope of loose
ghale rock, the horses, trail-broken even as they weras, refused to go any
farther, so we were compelled to buildé tmil for the descent. We crossed
enother stream and finally reached Ice Lake at the base of Eagle Cap.

Missing the trail had i1ts compensations, for we were enabled to see two
beautiful lakes which we would not have seen otherwise, Little Frazier with
its mirrored stars, and Glacier Lake, one of the largest and bluest, fed
by Benson glacier on Sawtooth mountain.

From Ice lake, elevation 8,000 feet, we made the ascent of Eagle Cap,
9,675 feet elevation, that same day. From the summit, a panorama of superb
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beauty lay before us on all sides, glorified by the rosy tints of the setting
sun, From this lofty and central peak we could see the Seven Devils range
over in Idaho, other farawsy jagged ranges, snowy glaciers, and closer at
hand, the Matterhorn and many other rugged peaks. Down below us, like so
many jewels, gleamed twenty-five or thirty blue lakes and tiny silver
streamlets meandered in curving outline through the green meadows. It was

a sight wonderful and breath-taking, and yet the on-coming darkness compelled
us to leave it after fifteen brief minutes; even so, we were making the dif-
ficult descent after dark. Our companions gave up the ¢limb and had return-
ed to camp. It was the flare from their fire which guided us safely into
camp. The time of year was the last of August, and already it was very cold’
at night in that altitude. We kept fire &ll night to keep warm. Next morn-
ing we broke the ice in Ice Lake to get water for bath and breakfast.

Yle made a loop trip, returning to Joseph down through the Hurricane
canyon, & narrow gorge hemmed in by high mountains on both sides and afford-
ing, a good share of the way, barely enough footing for the narrow trail that
follows along the precipitous left bank of the creek. Here is one of the
most interesting places, geologically, of the whole region. In the Marbdble
gorge, Hurricane creek has cut a deep narrow gorge, and the torrential waters
of this mountain stream roar and tumble down through the almost perpendicu-
lar walls of what was said to be marble or limestone., Rising precipitous-
ly from the east side of the canyon is the most spectacular mountain of
the whole range, Marble Mountain, a shapely mass of glistening white marble.

Vle regret that we were not geologically minded at this early dates, for
there isgpology apperent on every hand, fairly clamecring for notice. We
noted, however, the prevalence of huge boulders and massive €liffs of gran-
ite, with thear micas glistening in the sun. and many beautifully-stratified
sedimentary rocks, a3 well as black limestones and white and dark marble.

We obtained one very fine specimen which we afterward learned is aplite
dike. We brought home several specimens of differesnt rocks; but poor
Maudets inabllity to carry more than our camp outfit forbade our loading
her “own with more rocks. ’

It seamsd that the region should have valuable building msteriasl in
her abundant supply of marble and granite, if there were any way of getting
it out to market, but we understand that the granite is too badly jointed
to enable quarrying large enough pieces for monument or building purposes;
besides, the inaccessibility of the locality would mmke the price prohib-
1tive, The mountains are rich in geveral kinds of ores and there is con-
siderable mining activity in the scuthern part.

The Wallowas furnish an ideal place to study glacial action, erosion,
moraines, meandering streams, sedimentery, intrusive and metamorphosed
rocks.

It 15 a heaven for the geologist.

It is a mountaineer's delight.

It is & fishermant's paradise, with stocked lakes and 1300 miles of
fishing streams.

It is a mecca for the prospector.

It is a bonanza for the bird lover and botanist.

It is & wonder of wonders for any Nature lover.
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NEW ROAD TO THE SEA

{(Wolf Creek Highway)
: F. L, Davis, Trip leader.
May 15, 1938.

For many years resldents of the Portland area have clamored for a
short route to the northern coast of Oregon. The two existing roads to
the ocean, the Lower Columbla River Highway and the Salmon River road,
give very ainsdequate connsctions. At long last, under sponsorship of
the counties traversed and of Multnomah County, two new short roads to the
sea were started as W.P.A. projects. One of these, the Wilson River road,
will give direct access to the sea near Tillamook; the other, the Wolf Creek
road, will give direct access near Seaside. These two roads are indicated
on the map accompanying this article. The Wolf Creek road is now under con-
struction wastward from Sunset Cemp, the Wilson River road westward from

Glemwood.

These two new roads pass through areas considered Qligocens in age
mainly, and the highway cuts were sarly reported to have unearthed many
fossils, Reports of trips on the Wolf Creek road by individuals led the
writer to make a preliminary trip to the area early in 1937, when a fossil
molluse, Theauria bisector, was found at one locality. Dr. Packard, in
identifying this invertebrate, statsd that to the best of his knowledge, it
had .not been found theretofore in Oregon, although reported numerous times
from Washington, . s

Iater in 1937, the writer led a small group of the Society to the local-
ity 0.9 mile west of Sunsei Camp; many choice specimens were found. Since
that date road construction has advanced rapidly and so it became possible,
by the spring of 1938, to drive over the road bed for 10 miles west of Sun-
sot Camp to a point immediately west of Bsar Creek Camp.

In view of these facts a trip was considered desirable in this newly
opened territory. This irip was dated as early as the nature and condition
of the roadbed would permit. The map will show the large area which has
not as yet been studied owing to lack of access. The object of the trip
was to study the geologlic features exposed in the cuts and to collect fos-
s8ils for identification and.for aid in determining the stratigraphic hori-
zons, A log made on a preliminary trip is attached to this report.

The stop at mile 36.2 permitted members to hear Dr. Francis Jones
discuss the supposed "forams® found here by him in 1937 and the neighbor-
ing igneous exposure and contact.

The first stop on the subgrade of the new Wolf Creek road was at mile
46.6, where a cut exposes deeply weathered fossiliferous shale. Here
the group collected many invertebrate marine fossils. Some of these alrsady
identified are: Dentalium, Turcicula Washingtonl, Nautoloid, erab in concre-
tion, shark's tooth, Thysauria bisector {a c¢clam), miscellaneous gasteropods,
and several others, inelvding a leaf fossil. The most common species found
was Thysauria bisector. Messrs, Piper and Vance spent most of the hour we
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remained at the locality in examining exposures in the adjacent banks of
Wolfl Creek.

A new cut for & logging road about a mile north of this locality was
examined on the preliminary trip and many fossil marine invertebrates
were found. They were less well preserved than those In the cut on the
highway.

The next stop, at mile 5l1.1, yielded a few fossils of the same types
as at mile 46.6., Messrs. Vance and Piper stole the show here by demonstrat-
ing a method of scaling the sides of the deep and steep cut (almost 1 to 1)
by means of & rope made fast at the top of the slope. Miss Catlin demon ~
strated her climbing ability by ascending the cut by this wrinkle; a movie
by Clarence Phillips proves this statement-beyond doubt,

Avout 0.2 mile farther on, igneous extrusives excited considerable
comment . Mr. J. P. Thompson, a visiting geologist from Syoksne connacted
with the Soil Conservation Service, discussed the possibility of an Eocene
window at this place. The numerocus crystals of amethyst, quartz, and
calcite gave plentiful evidence of modifications in the roek after it had
first formed. Hr, Thompsont!s remarks gave rise to much discussion on the
part of Ray Treasher, who it turned out, is a former classmate.

The next and last stop, at mile 54.5, was at high noon, just beyond
Hear Creek Camp there, thanks to the ¥W.P.A. engineer Mr. - - - ~, who
had escorted the party from Wolf Creek Camp, & satisfactory luncheon
place was found. The engineer also supplied a 10-gallon tank of pure cold
water. After the lunch a bountiful talk fest was much enjoyed. MNr.
Treasher actually had the opportunity to say all he wanted to about every-
body without contradiction - not much! Visitors were introduced and
Mr, Thompson spoke further of his impressions of the exposures. Mr.
Piper discussed the general features exposed along the line of march and
gave the c¢orresponding locality numbers to the Geological Scciety. These
are as follows:

Mileage, this G.5.0.C. ; Location
trip locality
46.2 NT- SW:il‘ NE% s5eC.,. 9’ T03 No, Ro 5 v;u‘
45,6 NT-7 N4 NW% sec. 9, T. 3 N., R, 5 W.
51.1 Nt-8 NE} SWi sec. 2, T. 3 N., R. 6 W.

At mile 54.5, the marine sediments appear to have been modified by
heat and some intrusives. A conglomerate superficially similar to a
gravel-asphalt paving mixture was found hers. Mr. Thompson expressed
the opinion that it had formed as a hot mud flow around gravel. The only
fogsil found here was the oyster, which was difficult to separate from
ths modified sedimentary rock.

Tnis was the end of the trail and the return as a caravan was made
to Camp Wolf Creek, where the group examined the cut for a bridge ap-
proach, Here the group broke up as a caravan and the Wolf Creek fossils
breathed a sigh of relief when they saw the last of the geologic-emblem
stickers on the rear windows of the departing autos. But have a cars,
Mr. Fo3sil! the geologists will get you yet if you don't watch out!l
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LOG OF TRIP? ON WOLF CREEK HIGHWAY TO SEA.

Leader: ¥, L. Davis

May 15, 1938.

v. 4 no. 15

Speedometer Intervals Time Loeaticn
Mileage (Miles) (Estimated)
0. 8:00 AM Lv Pacific Bldg.

23,8 23.8 8:40 AM  Ar Forest Grove
B:45 AM Ly Forest Grove

26.1 2.3 Ar Road Cut

217.3 1.2 Ar. Road Cut

34.7 7.4 Ar Quarry

36,2 1.5 9:00 AM Ar Conecrete Bridge

over Gales Cr.

9:10 AM Lv, "

41.2 5.0 Ar. Road Cut

42.6 1.4 Ar. Timber

45.7 3.1 Ar Sunset Camp

46,6 0.9 9:30 AM  Ar Road Cut

A8.7" 2.1 10:40 AM Ar Wolf Cr.Camp
10:45 AM Lv Wolf Cr Camp

50.9 2.2 10:55 AM Ar Road Cut

51.1 0.2 12:00 N. Iv road cut

52.4 1.3 12:19 M Ar road cut.

53.4 1.0

54,0 0.6 12:20 ™M Ar Bear Cr.Camp

-173-

Round trip 108 miles.

Remarks

Estimated road speed 30=-35 MFiI
on highway-20/30 MPH on Wolf
Creek highway.

Caravan assembly on Gales Cr.Rd.

Marine fossils in outerop
Marine fossils in outerop
Basgalt guarry across Gales
Creek previously visited;
zeolites found

STOP, Prof.Francis Jones
located Foraminifera in
bank of stream here. New
Wilson River road to the
sea via Tillamook staris
here.

Marine fossils

Welf Creek road to sea starts
bWere. Caravan continues on
subgrade.

STOP. Cut opened about a
year ago has yielded numerous
fossils of Qligocene age,
gome of a type not previously
collected in Oregon.

STOP, Road barricaded here;
farther travel by permit
only. PROCEED WITH CAUTION.

STOP. Deep cut in dark gray
shale wesathering drab. TFos-
sils include Solen, Dentalium,
Modiolus, large Nautoloid.
Igneous extrusives veined
with caleite, varies in eoloer
from reddish to black.

Large exfoliated boulders in
road cub.

Road forks,

STCP. Erd of trip for autos.
Lynek. Walk half mile to road
cut showing fossil oysters.
Nearby 1s a gravel conglomerate
with black matrix. Road is
roughly graded about 5 miles
farther.



END OF TRIP.

54.0 2:30 M Lv Bear Cr.Camp The caravan should keep
together until cars are
checked through barricade
at Camp Wolf Creek. Members
of caravan may then proceed
homeward at will.

Sunset Camp
Portland (Provided no stops on
* route). Please report all
unusual specimens to leader
for trip write-up.

62.3 8.
108, - 45

mE
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THE SCABLANDS OF THE COLUMBIA PIATEAU: A REVIEW.

—— - S A B4 S W e L S R A R e S A e A s 0 A B e S fyn B o e S S ol Bk B O PR PR e e e e e R P Em ey P e — B

Flint, Richard Foster,.Origin of the Cheney-Palouse Scabland Tract, Washing-
ton: Geological Soclety of America, Bulletin. vol. 49, pp. 461-524, 10 pls.
inol. maps, 11 figs., March, 1938. (In Portland Library technical room).

— S e e e A oy o e o ek M e A e N e e S S R G S S S R O T L W S A T

This paper is one of a series by Dr. Flint who is attempting an ex-
planation of the "scabland channels" of eastern Washington. These channels
were called to our attention by the work of J. Harlan Bretz on the Spokane
Flood hypothesis,. Flint's thesis is that the evidence can be explained by
normal erosion, rather than by a cataclysmic flood. He has raised many in-
teresting questions and answered not a few. His study of the lithology of
the sediments 13 particularly well done by his aid, Dr. Krynine. An explana-
tion of the sedimentation in Lake Lewis is attempted and many controversial
points about the silts of the Wallula area are discussed. A dam in the Colum-
bia River near Hood River or Cascade Locks is favored., although he definitely
states this to be an opinion as yet unsupported by facts.

The impression gained by one who is somewhat familiar with the Chengy-
Palouse tract is that Dr. Flint is following Dr. Bretz' trail but in a slightly
different direction. Many eriteria are cited, but many are overlooked or ig-
nored. It 18 the reviewer's impression that the complete story of the Scab-
lands will not be solved by a few short field seasons. Rather, it will take =
careful catalogue of all cirteria without prejudice to any preconceived theory.
When all the data are assembled and e¢ritically studied, a lengthy dxplenation
of the formation of the Seablands will be justified. ’

The order of events is summarized by Dr. FPlint as follows:

"l. Advance of glacier ice-lobes across the Spokane-Columbia canyon at the
northern margin of the plateau, to the divide between drainage north to the can-
yon and drainage south on the plateau. tr the Okanogan Lobe or the Columbia
Lobe reached the plateau before the Little Spokane Lobe, a lake may have been
formed in the canyon, and an overflow spill established down the Cheney-Palouse
tract, before the encroachment of actual glacier jce south of the divide."

"2. Occupation of preglacial valleys and erosion of basalt in them, by
the meltwater flow."

"3, Rise of Lake lewis in the Pasco basin, causing aggradation of material
in the tributary valley °form a thick fill, growing vertically upward and also
headward."

"4, Cutting of Palouse scarps by lateral planation and development of later-
al distributaries from the principal routes as the streams rose on their own fills.
Sedimentation in Lake Lewils, progressively overlapping stream deposits in the
mouths of the tributaries."

"5. Draining of Lake lewis, sccompanied by progressive dissection of the fill
into cut terraces, together with the cutting of more Palouse scarps and terraces
and the ercsion of more basalf, chiefly by stream channels superposed from the
fill, Offlap deposits built into receding Lake lewis, most of this secondary
gediment later eroded and.carried off down the Columbia.”
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"6, Backwasting of the glacier ice margin beyond the divide in the Spokane
district, shutting off the supply of meltwater and causing the Cheney-Palouse
tract to run dry except for the through drainage of the modern Palouse River-
lower Snake River system." }

"7, During the whole sequence of events, showers of volcanie ash fell at
many times, and the ash was incorporated in the growing fill, and in the de-
posits of Iake lewis and the Riparia Laks."

The scabland sediments exhlbit relatively small average grailn size, good
size sorting, fair rounding, and shallow fluvial stratification. They grade
downstream into parallel bedded silts and fine sand in the Pasco basin. The
"Palouse '3aoil™ at the channel margins does not have a single long profile, but
represents multiple terraces, recording streams cutting laterally on various
profiles. The slotlike canyons, small plunge pools, hanging valleys, were erod-
ed by relatively small streams operating on various profiles. Evidence ls cit-
ed to indicate that Willow Cr. "bar", Stairbase Raplds "bar", Palouse Canyon
"har?, and others dressed by Bretz, are the work of normal sedimentation. The
volume of the fill necessary to occupy the channels is available from the eroded
channels and additional contributions of silt from north of the plateau.

Bretz' hypothesis implies thet the "Palouse so0il" was scitubbed from scab-
land, and that Palouse scarps at lateral margins of the flood should fall inte
a single long profils recording the high water mark. In reality, the "Palouse
- so1l" is conspicuously terraced.. 1In small tributaury valleys of non-glacial
origin, the "soll" is not terraced, being protected from effective lateral plana-
tion. by the proglacial streams. The numerous lakes, the basins of which werse
‘cited_ by Bretz ms evidence of plucking by high velocity, large volume streams,
are not as deep as thought. Flint asserts that Rock Lake is in reality quite
"shallow, The. dry falls and plunge basins of the Cheney Palousa tract wers form-
. ed by small streams although the reader gains the impression of rather insuffi-
cleht evidence to support the contention. A good point is made by citing the
features of Umatilla River valley, characteristic scabland topography, yet un-
. occupied by glacial melt water. Flintt's assertion is that the evidence indi-
eates pregleEcial valleys modified by meltwater streams, the valleys widened; a
relative rise in baselevel {formation of lLake Lewis) followed by a relative
decline.

The Touchet beds of the Pasco basin are used as a record of Lzke Lewis .
The material is quite fine, 65-80% fresh rock flour, 20-35% colloidal aggre-
gates of Palouse soil, and 1-5% volcanic ash, parallel bedded, and contains
occasional foreign pebbles (probably ice rafted). Flint favors a dam in the
lower Gorge, discusses possibility of a glacial ice tongue down Hood River val-
ley, or that the Cascade landslide dammed the River. Frlint will still have to
find evidence of a dam that will pond water to an elevation of 1150 feet.

Riparia Lake on the Snake River is discussed and an attempt is made to
prove that it was formed by a f£ill dam. The distributaries across major divides,
Devil's canyon and Palouse Falls, were formed ms the water level was ralsed, the
channals silted in, and water poursd over the lake's banks.

The article is well worth studying. Additional date ere presented for
the complex problem of the formation of the scabland channels, the evidence
should be carefully weighed and investigated whenever one is in the vieinity
of any of these scabland forms,

) - RCT
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Priday
Aug. 26th

Motion Pictures: "The Story of Sulfur", 2 reels depicting the
method of extracting sulfur in the Texas field. The sulfur
o¢ccurs in disseminated form in the rocks, and hot water is
pumped down - the sulfur is dissolved and forced to the sur-
face in a molten condition. "The Story of Asbestos”,

1l reel, showing the mining of asbestos and the preparation
of the fiber for market. “From Mountain to Cement Sack®,

1 resl, which illustrates the manufacture of cement. These
films are prepared under the direction of the United States
Bureau of Mines, in cooperation with the various industries.
They are accurate and suthoritative.

Hy oC

Friday

To be arranged.
Sept. 9th :

ETI Y

Field Trips

'Sunday
Aug. 28th

Oligocene marine foseils; leader, Harrle L. Jennison. The
party will assemble at 6th and Yamhill, the usual meeting
Place, at 8:30. Cars will proceed to the Wildwood Golf

. Course just below Burlington on the Lower Columbia River

- Highway. The cars will be abandoned, and the party will
hike agbout 4 miles to the fossil locality. Boots or heavy
shoes are recommended as there is considerabls brush and
down-~timber at certain points. Canteens are also speci-
fied., The trip is not a d4ifficult one, and the locality
has yielded a quantity of good fossils.

Iabir ﬁay
Week~End
Sept. 35

Definite decision has not been made for this trip. A num-
ber of suggestions have been made, such as: Three Sisters,
about 225 miles of driving each way (total of 450), and
considerable hiking. Camp would be made near the road,

but each day's 4rip would be by "shank's mare". Warm
Springs Indian Reservation trip, about 125 miles of driv-
ing each way (total of 250}, some hiking; it would be a
camping trip. Other suggestions include two one-day trips.
SEE NOTICE AND QUESTIONNAYRE ON PAGE 179.

o w0 v

Luncheon Notes

The luncheon of Aug,., 18 was especially well attended. The
o¢casion was the visit of Dr. Petrullo, from the Washing-
ton, D.C., office of W.P.A., to the Oregon Country in the
interest of scientifie projeets. Dr. Petrullo told the
lunchson group of many ways to use W.P.A. help and funds.
Mention was also made of the possibility of a geological
miseun in connection with the proposed civic center being
developed on the Lloyds property. A stenographic record

Thursday
Aug. 18th

s ae
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of Dr. Petrullo’s talk has been promised.the News-Letter, but
it hed not been received at the "desd-line". Dr. Petrullo
was accompenied by eight members of the W.P.A. supervisory
staff,

Just in case you have forgotten: -~ members of the Geoclogical
Socisty of the Oregon Country bave been meeting togeither at
noon on Thursdays, The occasion is the necessity of obtain-
ing food, as well as the need for good fellowship. Any mem-
bar of the Scciety, their guests, or anyone interested in
geology is welcome, and cordilally invited. Specimens are
passed around and discussed, interesting bits of news are re-
tailed, and a general good time is had by all. The luncheon
place 1s at 9th and Salmon, in the Coffsee Shop of the Roosevelt
Hotel. The time is 12:00 noon. The luncheon adjourns when
everyone is gona. Come in when you can, - if it's 12:30 or
even later, you are still welcome; if you feel that you
should leave befors the group breaks up, there is no objec-
tion to that., Everything is entirely informal. How about
seeing you at the next luncheon?

**************I‘ENSOF'I'HEBMBERS**************

Mr. and Mrs. Raymond Baldwin are forsaking the Caty. A new house
has been in the process of construction for the past many weeks, and the
time has coms for the owners to take possession. The new home is located
somewhere on Canyon Rosd. Mr, Baldwin states very positively that there
are no rocks on the place, and neo fossils, but he hopes that suffielent at-
traction of other sorts can be provided for visiting members.

Mr, Earl X. Nixon returned recently from a "flying trip" to the
British Celumbia-Yukon boundary on a private consulting assignment. He has
a very unusual group of pictures takeén from the eirplane that show many in-
teresting forms of glacial topography. Mr. Nixon states that the new
"haby-clipper? will be a god-send to the emir-minded Alasksns, as the only
air route took him three {imes scross the breadth of B.C. before he reached
the Yukon.

Mr, Clarence Phillips is reported to be out-of-town. Why dontt some
body tell us these things 1! ! 1 t

Mr, President, the Ray Treasher, 1s back from what people insist on
calling his holiday in the Wallowa Mountains. He is " awfully quiet about
his experiences. Wonder what happened?

Dear Mrs. and Mr. Member: Do you like these News Notes? If so, you
c¢an make them more interesting if you will phone in some data.
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FIELD TRIPS

What Do You Viant?

The Geological Society of the Oregon Country is a Society composed
of some 125 or 130 members, each of whom has paid their duss and has =
legal voice in the activities of the Society. Arrangements for lectures
and field trips can be made, but it is desired that these arrangements
satisfy the requirements of the greatest number. Your =sdvice is re-
quested. You may feel that the arrangements should be up to a Committee,
" acting upon their own ideas; if you don't like them you don't have %o
attend.

But our Society cannot grow and prosper under such an attitude. We
must provide activities that will interest the entire Scciety. Therefore,
if you hang back with your suggestions, you are tending to cripple the
Society that you profess to enjoy.

Will you therefore assist your officers and committees by giving them
the benefit of your suggestions????? Pleaselll!! Copies of the follow-
ing questions will be distributed at the lecture Friday night. If you
are unable to be there, will you £il1l out this blank and mail it to the
trip chairman?

1. What is the maximum mileage you care to go on a one-day trip?

2. Where do you wish to go?

3. On a 2-day trip, such as a week-end, what 18 the maximum mileage that
you care to go?

4, 'here do you wish to go?

5. Are there any trips you would like to have repeated?

6. On repeated trips where do you wish to go?

We are in need of trip leaders. It is not necessary that you be able to ex-
plain all the geology; what is required is that you scout out the trip ahead
of time, and have some planned itinerary. The Soclety will discuss the
geology! 1 we hope.

Would you lead a trlpé Your name

Where? " Telephone No.

¥hen?

Chester Wheeler,
Trip Chairman.
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THE MEMORTAT. DAY HUNT FOR CLARNO FOSSILS

by A. W. Hancock,

The itinerary of the field trip of May 29-30 as proposed by the trip
committee might have read something like this: Passing over the plains
about Portland toward the town of Sandy, up the glacier-carved valley
which furnishes courses for the Sandy and Zigzag rivers, through the west-
ern edge of Dr. Hodge's supercrater of which Mt, Hood is the central
cone, on across the head of Still Creek and Salmon river where remnants
of several Pleistocene lakes can still be seen, thence over the Clear
Creek divide, and on to the Madras formation of Pliocens age which slopes
gently southeastWard for many miles.

Dropping down the precipitous west side of the Deschutes River canyon
we traverse the Columbia River basalt of Miocene age. East of the river we
travel over the Shaniko surface of this Miocene lava rock to and about seven
miles beyond the town of Shaniko. There we descend the Antelope escarpment
and reach the John Day formation of 0Oligocene age. Then along the valley
and up Maupin Mountain to a saddls from which a view of breath-taking gran-
deur opens suddenly before us: a landscape of mountains, rivers, and val-
leys; strata on edge, tilted, bent, and broken, tumbled about in every con-
ceivable fashion 1like the crumpled pages of a book carelessly opened. An
epic of the ages is disclosed before us, from the early Tertiary to the
present.

This 18 truly a geologist's paradise; every hill has perpetuated some
stirring period of history, and every canyon is a virtual storshouse filled
with heirlooms of the geologic past. In the midst of this setting, the
caravan was scheduled for its fwo-day sojourn.

Now for the actual btrip:

First let us say that three organizations, The Geological Soclety of
the Oregon Country, the Mazamas, and The Pathfinders, Joinily mede up the
group, and that the asdvance guard first reached the area Thursday evening,
May 26.

On Fridey the sdvance guard blocked out material containing fossils so
that by Sunday, when the main group was to arrive, there would be ample for
all. By Friday noon the weather was too hot for comfort and the three days
to follow were anticipated with foreboding.

Friday afterncon one car of Pathfinders and three of Geologists found
their way into camp. Mr. Weber and Mr. Oberson broke into the Friday arriv-
als only by a nose - See them for particulars. Thelr story is a long one
and of doubtful scientific value, sounding more like a melodrama of the
01d West - gunmen and everything. ‘

About six o*clock ¥riday evening rain began to fall and continued until
ten. This statement can be verified by Hr. Malone and party, who came sans
tent, expecting, as Miss McGraw expressed 1t, to slesp under the desert
stars. Since a triviael shower had developed into a prolonged downpour,
our noses were poked from beneath dripping covers at every trifling noise,
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to see whether Mr. Vance was in evidencef Yot the sudden storm was a
blessing in disguise, for Saturday broke a perfect day, with the excessive
temperature cooled. During the forenoon a few more cars filtered in and
by nightfall the initial small camp had ~'zrown to resemble a frontier boonm
town, where each one as he arrived staked his elaim and set up housekeeping.
Some belated cars did not arrive until Sunday morning but when all noses
woere counted, 29 cars and 103 persons wers present.

The vernacular of Hollywood might lead one to describs the events of
the day in this vein: "At a signal given about eight o'ecloek hill no. 1
was attacked by a fossil-hungry army equipped with hammers, picks, shovels,
potato sacks, and paper cartons. The cohfliet was fierce and lasted for
hours, but the hill was completely subdued and much booty taken".  Serious-
ly, many fine specimens of fossil flora were found, especially the seeds
of walnut, almond, osk, and date. Many other seed pods of undetermined
species alse were found. At its base hill no. 1 is composed of Eocene rocks;
above, the surface of contact with the overlying Oligocens rocks is so clear-
1y disclosed that one may step from one horizon to the other in a single pace,

This remarkable occurrence of well preserved Eocene flora is in Wheeler
county, in the SE} sec. 27, T. 7 S., R. 19 E. The rocks are of volcanic ash
or tuff; the stratum richest in fossils is about 10 feet thick, dips about
45° NW., and passes under the John Day formation of Oligocene age.

Those who wished a variety of specimens visited the Oligocene lesf beds
about a mlle, and & half to the north and secursd some fine material.

Again in the Hollywood vernacular: "Sunday afternoon a terrific dyna-
mite blast on hill no. 2 was the signal for another onslaught and in a
short time the heights were occupied and sacked. The fruits of c¢onquest
included fossil cycads, ferns, and delicate leaf impressions of many types.”

The statement that no land fauna had yet bsen found in the Eocene of
Oregon, soon was challenged by the ennouncement that Mrs., Arthur Jones had
discovered *"bones" embedded in a cliff Jjust across a dry canyon from the
camp; specimens were immediately brought in. The excitement had hardly
died ewey when Mr. Baldwin reported a similar find. Unfortunately, speci-
mens from each of these localities, when brought to Portland, showed no
bone structure under the microscope. Thus, the quest for Oregon's "missing
link" goes merrily on.

Sunday evening - after the tasty camp-cocked food had been downed with
"store-boughten® beverages or with the water so kindly supplied by Mr., Jen-
nings, superintendent of the Clarno Basin 0il Corporation - the crowd gath-
ered ground a huge bonfire of sege and juniper. The "Four Musketeers" an-
nounced their program of entertainment, truly the high light of the trip.

For this program much credit is due the Misses Connie Enders and Emma Nordgren,
also the Iverson sisters and Elmer Robarts. Dr. Arthur Jones presided as
master of ceremonies and was at his best with pleasing wit and repartee.

Mr. Ben Medofsky was called first and, after a short talk, led the group

in singing "The more we get together, The Misses Florence Boyrie and Marion
Kell followed with a geologic duet, May Walker gave a reading, and Isa Botten
introduced the new Mazama song (her own composition, I believe). Next was

a very interesting talk on snakes, bugs, and "things" by Mr. Oberson. ¥r.
Ray Treasher geologized briefly but entertainingly and was followed by
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Mr. Munger with a Scotch song. Mr. Hencock talked about Black Butte. Mr.
leo Simon was called upon and gave a very instructive talk on plent life

of the semi-arid enviromment, Mr. Tate very cleverly preserted the tablean

*a picture for you". By this time the coolness of the evening had begun

to tell on the "tenderfoots", who one by one harkened to the call of the
sleeping bag, but a few elected to snuggle closer to the dying embers of the
campfire and to sing the old favorites. The "night owls" followed Mr., Simon
to one of the nearby hill tops for star gazing.

It was perhaps midnight before the last straggler found hiz way to the
"hay". surrendered to Morpheus. and finally quieted down to the relief of
those trying to sleep.

By 5 a.m. the camp was again astir with life. From scores of
fires, little blue sfreamers of smoke ascended skyward from erackling sage
and the tantalizing aroma of bacon and coffee filled the sir.

By 7:45 the breakfast dishes had been cleared away, all dunnage packed,
and the caravaneers were once more on their way. At eight otcloek the
group halted at the Clarno oil well, where the heavy drilling equipment was
inspected. HMr, Jennings, the superintendent, kindly explained just what
made ths wheels go round.

At 8330 Mr. Schminky volunteered to pilot the group to some interest-
ing wind-carved pjinnacies on Hoodoo Hill, It is hoped that soms good photo-
graphs were secured.

At 9:30 the last scheduled stop was made at hill no. 3, the mammal beds.
As before, "the gallant army was ready and anxious for mction. Some deploy-
ed to the right and others to the left but the majority went over the top
in a formation so elose that no horse, camsel, or rhino could possibly have
eacaped. So thorough was the mopping up that bones which had remained un-
digturbed since the Oligocense were dragged from their last resting place
to satisfy the rapacious maw of science®,

At this locality the group broke up and departed independently for
home,
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BLACK BUTTE
{Tohn Day River, Clarno Crossing)

A. W, Hancock.

Black Butte, we hsil you! Mighty monarch of your realm rising a sheer
thousand feet above the surrounding hills - your giant profile looms ageinst
the western sky and presents a spectacle amazingly beautiful, yet awe-
inspiring. ~ :

Under the influvence of your maggie spell, we are wont to philosophize - to
specitlate. Strange thoughis surge through our minds as we seek to wis-
ualize your history - to interpret your past - to predict your future.

Shoved hot and liquid from mysterious subterransan recesses, you stand to-
day the very personification of permanence. Yet any thought of absolute
stability is but an illusion. A time is coming when you., the great basalt-
ie monolith of the present, will be no more.

Lying at your base is one of the great fossil deposits, laminated strata
enclosing the records of life forms which ruled the Farth of long ago. ZEach
form had its heyday and then retrogressed millions of years ere your dark
shadow echoed the fooifall of man,

You have seen great lakes come and go; fruits tropical and semi-tropical
hava clothed your valleys in fabulous abundance. These are gone, yet firm
and stately you stand and guard well the secrets of dead centuries. Today
the clouds float ominously over, the sun sinks behind your ghost-like
spires, darkness sweeps on and blends all into one - suggesting universal
kinship. Morning must come and you will still be with us.

Unt 1d ages will pass before your appearance alters greatly; nevertheless
the four horsemen of your doom - sunshine and rain, frost and wind - are
eternally gnawing at your vitals. The small glassy crystals of which

you are composod are slowly but surely breaking spart; other cyeles of use-
fulness awalt you. Tomorrow's life-giving soils will c¢laim of you their
full measure, while portions unused on land will help to build the floors
and beaches of future unnamed seas.
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REVIENS

EARTH MOUNDS IN UNGLACIATED NORTHVESTERN AMERICA.

In the Geographical Review for January, 1938, A. E. Porsild
{Nati1onal Museum of Canada) discusses the peculiar mounds which are a
feature of Arctic areas in the Seward Peninsula and Mackenzie Distriet-
The Eskimo name "pingo" (conical hill) is applied to these mounds. These
pingos may contain peat, clay, pebbles and lacustrine mollusks, as well as
ice. In plan they are commonly oblong or oval, with steep outer slopes
and ruptured crests.

Earlier wraters have ascribed such mounds to hydraulie pressure gsetv
up when ground water progressing along the water table was dammed by down-
ward freezing, whach freezing is assumed to have begun upon the emergence
of the shore line from the sea. This pressure may have acted slowly to
bulge the earth's crust upward locally, or the crust may have been violent-
1y fractured with the discharge of considerable guantities of water and siit,
the latter adding to the size of the mound The author gdmits the validity of
this theoxy for the formation of pingos in areas of considerable surface
slope, but recognizes a new type of pingo, common in the flat areas of the
Mackenzie RHiver delta whose summits may be 100 to 500 feet mbove the sur-
rounding plain and higher than an¥ land within many miles. These appear
to be mssociated with shallow lekes or former lakes, It is suggested that
such mounds are caused by local upheaval due to freezing of lenses of water,
entirely enclosed by progressively freezing earth or ice.

Eskimos are reported to have noted changes in the appearance of some
pingos, "even an increase in size during a lifetime”. Botanical evadence

fav. rs the view that the climate 18 growing progressively colder. The paper
is 1llustrated with 6 photographs, including 2 asrial views.

K.N.P,
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REVIEWS

1
Az S

THE_MONO CRATERS, CALIFORNiA

In the Geographical Review for January, 1938, the topography, physio-
graphy and geoclogy of MONO CRATERS are discussed in a paper under the above
title by William C. Putnam, California Imstitute of Technology. (15 pp.,
5 drawings, 11 photographs).

Mono Craters lie south of Mono lake in eastern California, just east
of the Sierra Nevada. From a pumice -covered desert they rise 2,700 feet
to an elevation of 9,169 feet at the summit of the highest dome (suggested
name, Russell Dome, after I. C. Russell). The surface of the craters is
largely covered with pumice, there are 12 mapped domes, or obsidisn plugs,
and 3 large flows (here called "coulees"). The coulees are of brown or
black obsidian, with nearly vertical fronts, the largest, Southern Coules,
i3 estimated to contain 1/6 cu mile.

Mono Craters date from late Pleistocene. Pumice is interstratified
with deposits from a high stage of Mono lake, but overlies moraines of

* ~ Wisconsin age. Subsequent eruptive sequence: (1) Explosion in pumice

produces a roughly eircular pit, into which (2) a plug or dome of viscous
obsidian rises, eventually spilling over to form (3) a steep-fronted

flow or "coulee" of fractured blocks of obsidian. The walls of the dome
are commonly so steep that the explosion pit is not filled, leaving a de-
pression or 4ry moat around the dome within the explosion pit.

Excavation of a tunnel to carry water from Mono Basin through the
southern part of Mono Craters to Owens River for diversion to Los Angeles
has provided data on geology of that section, included in the paper.
Discharge ol large quantities of ¢old carbon-dicoxide gas into this tunnel
is the only evidence of velcanic activity today.

K. N. P.
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REVIESS.

Doerner, H. A., Magnesium; present outloock for a magnesium metal industry in
the Northwest und a discussion of methods by whieh magnesium
metal may be obtained from magnesite ores; State College of
Washington, Mining Experiment Statlon end State Electromet~
allurgical Research Laboratories, Bulletin P, 90 pp., 5 figs.,
11 tbls., bibliography, July, 1937. 35¢ (In cooperation
with the U. 8. Bureau of Mines).

Metallic mesgnesium and aluminum have many points in common. They are
the only light welght metals available for structural purposes. Magneaium is
lighter than aluminum; has the same tensile strength for equal weights; for
equal stiffness, structural shapes of its alloys are far lighter than any oth-
er material; it is more easily machined than any other structural metal; it
can be cast, forged, extruded, and welded. Aluminum excels magnesium in duc-
tility and resistance to corrosion.

The two metals are competitors for many uses, bui the higher cost of
magnesium has crippled its use. Dr. Doerner states that there is little dif-
ference between the price of magnesium and that of aluminum when it had the
same volume of production. He predicts that with equal volume of productiocn,
magnesium can be produced as cheaply as aluminum.

The above paragraphs show that metallic magnesium is a metal which when
alloyed with steel should have considerable use in structural materials and
other uses, and that its manufacture is a matter of deep interest to any lo-
cality that can produce the necessary raw materiels.

The following raw materials are possible sources of magnesium metal;
brines, dolomite, magnesite, bruclte, and a number of other magnesium-bearing
minerals. United States production at present is practically limited to the
use of brines. Excellent possibilities are magnesite, dolomite, and brucite,
in the order named. Cheap electric power 1s necessary to reduce the mstal.

The Pacific Northwest is well supplied with magnesite from the quarries
at Chewelah, Stevens County, Washington, north of Spokane. Flotation
methods of purifying dolomite open possibilities for a large amount of Wash-
ington and Oregon dolomite, Cheap electric power should be awvailable at
Bonneville and Grand Coulee,

The greater portion of the bulletin is given over to a discussion of
the various methods of winning magnesium from its raw materisls. DBrine is
not aveilsble, at present, in the Pacific Northwest. The Experiment Station
at Pullman, Washington, has conducted a series of tests to determine the most
feasible and commercial method of reduction. A direct reduction of magnesia
by carbon is particulsrly adapted to the treatment of high-grade magneslie,
and less electric energy is required than for the standard electrolytic pro-
cess. This process may eventually produce magnesium at a much lower cost
than by the older methods. And furthermore, the magnesite deposits in the
State of Washington are adequate to provide raw msterial for a very large
production of metallic magnesium. )
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The various methods of production are discussed and coneclusions given
about the diffieculties and advantages of each. The bulletin is somswhat
technical in spots, but the lay reader can glean a deal of valuable infor-
mation on this important subject. The bibliography is thorough and an
asset to anyone who wishes to research this field.

The bulletin can be obtained by writing the Mining Experiment Station,
State College of Washington, Pullman, Washington, in care of Dean A. E.
Drucker, and enclosing 35¢.

R. C. T.
* ok ok Kk
H. F. Dake ¢ The Quartz Family of Minsrals;
Frank L. Flesner *  Whittlesay, $2.50.

and :
Ben Hur Wilson

b

This book, with profuse illustrations in both black and white and color,
will be invaluable to both the amateur and the professional student. Those
who have a passion for c¢ollecting stones merely for their beauty will learn,
through this volume, that the lowly agates with their wvariety of pictures
and rich coloring, jasper,. onyx, carnelian, amethyst and opals, are all
gquartz. In fact most semi-precious stones belong to the great quartz fam-
ily, for quartz, in its various forms, composes about one-eighth of the
.earth's outer shell.

The chapter on localities where gem quartz may be found will be of
.8pecial interest to local collectors, for Oregon and other western states
-are rich in specimens. The lava fields of eastern Oregon and the ocean
beaches have yielded literally tons of quartz gems.

The suthors remind us that dating as far back as the old stone age,
some 100,000 years ago, guartz has played an active part in man's history,
because of 1ts hardness and durability, as well as its beauty. As man moved
on into eivlilizetion, the semi-precious stones adorned the rich, until wars
were waged and new worlds discovered in man's desire for them.

Mr. Dake, one of the ¢o-authors, is a Portlander. He is editor of

The Minermloglst, and a past president of the Oregon Agate and Mineral
Society.
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Lectures

Friday
Sept. 9

John Eliot Allen, Field Geologist of the State Dept. of Geol-
ogy and Mineral Industries, will lecturs on "Chromite Depcsits
in Qregon". Hr. Allen wag connected with the Rustless Mining
Corporation for several years, and durlng this time he became
an authority on Oregon and California chromite. His report on
the Oregonthromite deposits has recently been released by the
State Department of Geol. & Min. Ind as bulletin #9.

Friday
Sept. 23

Dr, Warren D. Smath and Professor Lloyd Ruff will discuss the
geology of the Wallowa Mountains. Dr, Smith was in charge of
the State Dept. of Geol. & Min. Ind.*%s minerel survey in that
area this past summer. e will discuss the technicsl features
of the report, asaisted by Mr. Ruff, and the movies taken dur-
ing the survey will be shown. ‘

[T

Friday ¢ Mr, Edward L, Wells, Meteorologist, "Forecosting the Weathern,
Oct. 14 i

Friday : Mr. and Mrs, Chet Wheelar, "An Amateur Ceologist's Vacation®.
Oct, 28 ¢

Field Trips
Sunday 2 Kiickltat "Dry Ice" wells, leader, Dr. J. C., Stevens.

Sept. 25 : These wells release carbon dioxide that is used to carbonate
beverages sold in Portland, and also to manufactura "dry ice",
Should Dr, Stevens be unable to lead this trip, the Society
will go into the Molalla area to a new fossil leaf locality,
leader, Ray Treasher.

New Members

Grace Crieger
609 Bedell Bldg.
Portland, Oregon
Phone: BE 6623

NEWS OF THE MEMBERS

Dr. Edwin T, Hodge was the principal spesker at Mazama Lodge, Mount
Hood, on September 3rd. The Mazamas were hosts to the Western Federation
of Mountaineering Clubs, and some ninety delegates, exclusive of those
Trom the Portland area, were registered. Dr. Hodge's address concerned
the geology of Mount Hood, and was very timely, as Mount Hood is the birth-
place and home of Mazamas, and Dr, Hodge 1s the foremost authority on the
geology of Mount Hood.
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METEORITES

“PIME" (Aug 29th. 1938, pp. 25 26) has a story entitled "Dollars from
Heaven?", in which the Port Orford meteorite 1s discussed. Robert Harrisen,
a miner in the Port Orford district,; claims that he can locate the meteor-
ite, which at the base rate of $1 per pound, would be worth probably some
$22,000. This is a lot of money in any man's country.

The Smithsonian Institute of Washington, D.C., has further complicated
the situation by securing-a formal searching permit from the U. S. Forest
Service and they claim that the meteorite (as yet unfound) is their pro-
perty even though 1t 1s located by private parties. Should such be the
case, there will be a "lot of fup" if the Smithsonian presses its claim.

The Portland "Orsegonian" of Aug. 28th carried a story by Dr. J. Hugh
Pruett, Western Director of the American Meteor Society, relative to
meteorites setting fire to trees. Dr. Pruett points out that meteors are
heated during their bdrief pessage through the earth's atmosphere but the
brief flight does not allow heat to penetrate to the interior. Conse-
quently they are not uncomfortable to handle even immediately after fall~
ing. There is no authenticated record of anyone's ever seeing a meteor
set a fire, Dr. Pruett further suggests that a tree may be set efire by
lightning, and if the interior slowly burns in an absencs of oxygen, s
large elinker may form. This elinker is freguently mistsken for a meteor-
ite

NEVADA COID RUSH

High-grads ore that may develop s mining cemp to rival the glory of
Goldfield and Tonopah, has been discovered by E. M, Booth in the Cimarron
District 29 miles north of Tonopah, Nevada. Some of this ore has assayed
$2,000 a ton, which 18 31 a pound.

The original discovery claims cover an areadbout ons mile sgquare., A
500 foot erosscut tunnel is baing driven through the center of the rich
cls.ms, about 200 feet below the high-grade strike. From surface showings,
it 18 coneluded that the crosscut should tap five velns, and possibly two
more. The claims have been purchased by Pacific Butte Mines Company for
$185,000, and the company is headed by Fred Vollmar. veteran Silver Peak
mins operator.

Oregon can boast no gold rush or gold camp of this size and nature,
but there are several lode mines that sre making substantial contributions
to gold production. The chief of these is Cornucopia. Seversl dredges
and placer operations within the State of Oregon should increase the gold
yield by over 100 percent for the coming year.

INCREASED ACTIVITY OF GEYSERS

The activity of Yellowstone National Fark's geysers 15 a constant
source of interest to the tourist publie, and some concern has been felt
in recent years for the apparent decrease in eruption. This year, however,
the geysers seem to have incremsed their activity; 014 Faithful has spouted
to a height of 223 feet, which is 73 feet above its 150 foot average. The
Giantess has been erupting at double its normal rate. The Grand Geyser has
been erupting at 30-hour periods, blowing water and steam 200 feet in the ’
air. DPark officials suggest that a shift in undsrground water flow may ac-
count for the renewed activity.
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BERYLLIUM

The Metal That Slept A Hundred Years

F. W. Libbey
Mining Engineer, State Dept. Geology & Mineral Industries

Introduction:

The metal beryllium has had certain kinds of publicity in the past
few years, that gives it a magie quality in the minds of many people.
Rather vaguely it has been considered as something new, with amazing
properties in connection with airplane construetion, and that an ore con-
taining beryllium must necessarily be very valuable, These nre essential-
ly misconceptions, and facts concerning the metal are of real interest and
warrant attention.

Hlstozx:

In 1797, & French chemist, Vauquelin, working with the mineral beryl,
discovered a new "earth® (beryllium oxide) which he called "la terre du

beril®. Since certain erystals of this new "earth" had a sweet taste,
assistants of Vauquelin gave it the name "glucinum"” from the Greek word
meaning sweet., However, the German translation of "la terre du beril®

was "berylerde", and when the German, Wohler*, isolated the metal in 1827,
he called it "beryllium". This is the name generally used, although in
England and France the element is, to a great extent, still called glu-
cinum, ° )

It was early recognized that beryllium possesses valuable properties
of hardness, rigidity and light weight; but the cost of production, and
the fact that the world had not progressed to the point where an engineer-
ing material possessing these propertiss could be applied to any great ex-
tent, discouraged development. Scientists continued to investigate the
metal and, especially in Germany, satisfactory methods of extraction were
sought.

The study and applicaticn of special metal alloys were intensified
early in the 20th century. In 1925 metallurgists of the Beryllium Cor-
poration of America and the American Brass Co. recognized the hardening
effects of beryllium in copper, It was not until 1926, after Dr. G.
Masing and associates of the Siemens Halske organization in Germany dis-
covered that, by certain heat treatments, these beryllium-copper alloys
acquired remarkable gualities of high tensile strength and hardness, that
the metal really became of commercial importance. Thus for a hundred
yeara the metal was dormant, as far as its application was concerned,
and then, rather suddenly, the discovery of this relatively simple treat-
ment made it a highly useful engineering material. The re birth of the
metal dates from the time of discovery of these heat-treatable character-
isties, but it was not until 1932 that standard alloys were generally on

F Yohler in Germany end Bussy in France, working independently, discover-
ed the metal at about the same time, but Wohler is generally credited
with the discovery.
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the market. Only a small) proportion of the costly metal is necessary to
produce the highly desirable alloys, thus making them availabie at a reas-
onable price

Beryllium.ﬁetal:

The metal itself is steel gray in color and very light in weight,
having a specifie gravity of 1.84, or slightly higher than that of magnes-
ium. It is very hard and possesses a rigidity greater than that of steel,
but at room temperatures it is brittle. A prominent characteristie is its
affinity for oxygen, sulphur, nitrogen and carbon, and the reaction with
oxygen liberates a large gquantisy of heat. It has a permeability to X-rays
seventeen times greater than that of aluminum, and it reduces all known ox-
ides at high temperatures The expense of production precludes the pure
metal having any commercial application except in restriected scientific
Tields, such as in X-ray technique and as a reducing agent.

Beryllium Alloys:

With the possibilitles of beryllium-copper alloys proved and pointing
the way, research was broadeped to study the effects of the addition of
beryllium to other metals and alloys with varying heat treatments. Com-~
binations with other metels, even with silver and gold, are being investi-
gated. Of special interest gre certain beryllium-cobalt-copper, beryl-
lium-nickel, and beryllium-iron allioys all of which are now being produced
commercially. Germany leads the United States in the dsvelopment of beryl=-
lium-nickel alloys which, with 1.8 percent beryllium, show values as high as
260,000 pounds per square inch tensile strength with 7 to B percent elong-
ation.

Desplts published statements concerning the importance of alloys of
beryllium with the light metals aluminum and magnesium in aireraft manu-
facture, these ecombinetions do not appear to have commercial importance
at the present time. Small additions of beryllium %o aluminum glve prod-
uc: 8 possessing no new advantage, and, due to the great difference in
relting points of beryliium and megnesium, the latter boils before bheryl-
lium melts, so¢ that the problem of forming mlloys is difficult if not
impractical.

The alloy of most commercisl importance at the present time contains
about 2.25 percent beryllium and the balanca topper. It is far superior
to other materials where a high tensile strength and ability to withstand
repeated stress are essential. Combining excellent corrosion and erosion
Tesistance with good electrical and heat conductivity, an ever widening
field is opening up for 1ts application in industry. As a spring material
this alloy 18 in a class by itself, and it has been stated authoritatively
that no cther material is as dependable for the landing gear suspension
springs of alrplenes. Where high wear resistance is necessary, beryl-
llum-copper appears to show a decided advantage over phosphor bronze, long
considered the best material for such heavy duty, as the following test
shows ¢ {
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WEAR TEST **

Comparison of Wear of Beryllium-copper (2. 251 Beryllium) and Phosphor
Bronze (8% Tin) against Steel.

81ze of specimsn, in : 2x 3/4x 1/2
Prassure, lb. per ag. ain. 10
Speed at bearing surface, miles per hr. 10.3
Length of run, miles 200
Temperature, deg. C. 100 -
Lubrication . : None
Wear rings : Steel 1/4 in.thick
Aversge depth of wear, in. Phosphor Bronze 0.03045

Beryllium copper as drawn Q. 00530

Beryllium copper heat treated 0.00465

A recent application for the alloy is in forming moulds and dles, par-
ticularly in moulds for the plastic industry. In such use the high compres-
sive strength together with the good flowing characteristics of the alloy
give it definite advantages over mild steel moulds usually used, In this
connectlon the following table is informative:

Approximate Physical Properties of Sand-cast 2.75 percent Beryliium Copper
after Heat-treatment **

Ultimate tensile strength, 1b, per sq. in. 150,000
Ultimate compressive strength, 1lb. per sq in. 190,000
Elastic limit, )b, per sq. in. 135,000
Elongation, pereent in 2 in, 1

Hardness, Rockwell C. 40 - 42

Among other uses 1n a constantly expanding field ars tools such as
hammers, chisels, wrenches, wrecking bars and drift pins, all of which are
on the market; and becasuse of their non-magnetic and non-sparking character-
isties, they possess an obvious advantage in places where a spark might be
disastrous, as around gas plants, oil refineries, and in coal mines.

Berxlligg Oxide:

The field for beryllium in industry 1s not wholly confined to 1ts use

in forming alloys. Beryllium oxide has a melting point of 4,658 degrees F.,
and, in addition, has the useful characteristics of low density, good slec-
trical insulation properties at high temperatures, great strength and resist-
ance to thermal shock. It has had an outlet, restricted because of its high
cost, for a number of years as a superrefractory in crucibles, electric fur-
nace walls, vacuum tubes, and electric lamp parts. Sintered beryllium oxide
is used as a high-duty abrasive for grinding hard alloys.

Market Prices:

Beryllium metal is not quoted by domestic producers, but master alloys
with copper, nickel and iron are sold at from $30 to $40 a pound of contained

¥¥ Properties and Alloys of Beryllium, by Louis L. Stott: Am. Inst. Min.
and Met. Eng., Tech. Pub. 738 (1936)
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beryllium plus the markei price of the base metal. Recent quotations of
the master alloy with copper give a price of $23 a pound of contained ber-
yllium., Wrought beryllium copper in standard shapes and sizes is quoted
at prices varying from 97¢ to $1,50 a pound. Beryllium oxide, fluffy,
99.8 percent, calcined at 1,450 degrees C. for refractory crucibles and
electrical insulators 1s quoted at $4.00 a pound in 100-pound lots.

Begxl:

The only commercial ore of bheryllium is the mineral beryl which is a
chemical combiration of beryllium, aluminum, silicon and oxygen. Mineral -
ogleally it is = combinatlion of beryllium oxide. aluminum oxide and silicon
oxide, or silica. The mineral formula is 3(BeQ A1203) 65105, and it is
readily seen that, especially because of i1ts light weight, beryllium forms
a small proportion of the whole mineral. Theorstically, beryllium oxide is
14 percent of the whole, but because of impurities always present in the
mineral, the percentage of beryllium oxide in the commercial mineral ranges
between 10 and 13 percent. British India supplies the highest grade mater-
ial which runs 13 psrcent; South African shipments run about 12 percent;
South Dakote beryl contaeins from 11 to 11.5 percent,

¥hen perfectly free from defects beryl becomes a gem stone, and the
most highly prized of all gems is the green variety, the emerald, the color
of which is due to the presence of a little chromium. Flawless stones of
good color are extremely rare, and, according to Kraus and Holder in GEMS
AND GEM MATERIALS, may cost from $1,000 to $10,000 a carat®*.

At least as early as 1650 B.C. the emerald was mined on the west coast
of the Red Sea by the Egyptians, and down through the ages has been surround-
ed by an aura of gsymbolism and superstition. The sncients believed that
the emerald sharpened the wits, strengthened the memory, conferred riches,
had power to heal diseases of the eye, and, especially, gave the power io
predict futurs events. The beryl was supposed to give help against foes in
bat¥le, to promote amiability, energy and qulck wittedness.

In Revelations of the New Testament the emerald, as well as the beryl,
gach symbolical of one of the twelve apostles, was one of the twelve foun-
dation stones of the New Jerusalem. Emerald and beryl were two of the
twelve stones designated by Moses %o adorn the holy garments of the Jewish
high priest, the twelve stones representing the twelve tribes of the child-
ren of Israel.

The Spanish conguerors of the New World found many fine emeralds among
the treasures of the Aztecs of Mexico and the Inecas of Peru; and they were
guided in their looting expeditions as much by their desire for emeralds
as for gold and silver.

Some smeralds of jewelry are entirely different minerals. The Brazil-
ian emerald is a green variety of tourmaline. Lithia emerald is the

¥ The carat as & unit of Weight for precious stones has been established
by the United States Government at eXactly 200 miligrems. This is slightly
in excess of 3 grains. For precious metals, a carat is one twenty-fourth
part, and is used to express proportion in an alloy; thus, Iin a gold ring,
18 carat® means eighteen twenty-fourths of pure gold.
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emerald~green spodumene, or hiddenite. The Oriental emerald is a green
variety of sapphire, or corundum. Uralian eherald is the green andra-
dite which belongs to the garnet group.

Other gem stones of beryl are the blus-green aguamarine, the honey-
yellow golden beryl, and the very rare and beautiful morganite which is
pale pink to rose red, the color being due to the presence of caesium.
Incidentally, the gem collection of the elder J, P. Morgan, for whom this
lnst mineral was named, is one of the largest of modern times. It is now
in the American Museum of Natural History, New York.

With rare exceptions® beryl is found only in acid pegmatites, that is,
granitie rocks, the constituent crystals {quartz, feldspar and usually mica)
of which are distinet and of large, sometlmnes enormous, size, Lindgren, in
his MINERAL DEPO3ITS, cites an extrems example in the Ural Mountains where
a quarry was opened in a single feldspar crystal. Pegmatites occur as
veins, dikes and masses, and, generally, by one who knows granite, are not
difficult to recognize. Prospectors for beryl) should confine thelr search
to pegmatite areas, and, in this connection, it would be well to bear in
mind that pegmatites not only may contain the common minerals guartz, feld-
spar and mica In such purity as to make them of commercial importance in a
favorable locality, but also are the mother rocks for the rarest minerals,
some of gem variety, as well as tungsten, molybdenite and cassiterite (tin
ore).

Aside from the gem varieties, beryl may occur in massive form, but com-
monly it oceurs as dull or opague, hexagonal, prismatic erystals, The color
ig usually pale green, but may be white, blue, brownish, or yellow. It is
harder than quartz, which it resembles, and somewhat heavier. Usually the
crystal faces have vertical lines, or striations, rarely transverse, while
quartz crystals usually have transverse strimtions. These differences may
" not, however, be great enough to allow definite identification. Like many
other minerals found in pegmatites, beryl crystals vary in size over a
wide range, from microscopic to those of very large dimensions. A single
erystal 18 feet long was found at Albany, Maine. A section of a crystal
in the Boston Society of Natural History is-40 inches in diameter and 42
inches long. The crystal from which this part was broken measured 9 feet
in length, Such large specimens are rare, but crystals a few inches long
are not uncommon. ;

Other minerals containing beryllium are known, but, for the most part,
they are rare and of scientific intersat only. FPhenacite, berylliumn sili-
cate, would be a highly desirable ore as it containg, theoretically, about
A5 percent beryllium oxide. Morsover, there would be no expensive problem
of separating heryllium from aluminum as there 1s in the treatment of beryl.
Phenacite has been found in Colorado and Virginia; at Durango, Mexieco, and
near Ekaterinberg, Siberia, but there are no known commercial deposits.
Beryllium has been detected in some mineral waters and, also, in samples of
coal in Russia,

The detection of beryllium in a sample may be difficult. Except in the
case of characteristic crystals, the spectroscope may be necessary to deter-
mine the element definitely. The analysis of beryllium ore and the quanti-
tative determination of the metal reguire special skill; dependable results

¥ Crystals have been found in mica schist, in siste end in calcitve veins.
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can be obtained only in well equipped laboratories and by experienced
chemists,

Oceurrences:

Beryl occurs in many states of this couniry and in other lands. It
is being mined in the Black Hills of South Dakota as an adjunet fo lithium
and feldapar production. A commercial deposit of recent discovery, located
about 50 miles north of San Diego, California, is reported to be ready for
production. In the Northwest, beryl is found in Latah county, Idaho. In-
dustrial demand for the mineral is of such recent growth, that relatively
little prospecting for it has been done. Moreover, the domestic demand
is insignificant compared to that of the common metals. The United States
Bureau of Mines, in the MINERALS YEARBOOX for 1937, states that no statis-
tics of production are availabld in the United States or the world. Domes-
tic consumption is increaslng and is estimated at about 300 tons annually
at the present time, with the probability that this will be increased to
£00 tons in the near future. American productlon has been small, and
most of the beryl consumed has been imported. British India supplied the
bulk of our needs until 1936 when Argentina shipped in 162 tons valued at
$6,681.

No commercial deposits of beryl are kmown in Oregon. There have been *
unsubstaniiated reports of the occurrence of phenacite in Jackson county
and an unconfirmed report of beryl from Clackemss county. Certain granitice
areas in southern and sastern Oregon, as well as central and northern sec-
tions of the Cascades, are known to have pegmatites, and would be favorable
localities for prospscting for beryl together with the other minerals men-
tioned as characteristically pegmatitic. These areas are indicated in a
goeneral way on the accompanying index map of the state. Undoubtedly there
are areas other than those outlined which contain pegmatites, A large pro-
portion of the state has never had detailed geological mapping, and only
those distriets which have had competent study are indicated on the map.

E-onomic Factors:

The nominal market guotations for beryl are %30 to §35 a ton f.o.b.
mine for mineral containing 10 to 12 percent beryllium oxide. Since the
theoretical nercentage is 14, it is plain that only the clean mineral is
marketable. Actual business would be subject to negotlation, and it is
certain that a better price could be obtained by a producer who could make
regular shipments than by one who could ship only an occasional small lot.

Beryl has not been found concentrated in pure form in veins, but as
irregularly disseminated crystals or small masses in a gangue rock with
other minerals. It is therefore necessary to concentrate the beryl in or-
der to market it. This is commonly done by cobbing end hand-sorting; and
usually a large proportion of waste rock must be handled to get the clean
mineral. It has been estimated that, in the Black Hills, South Dakota,

50 tons of gangue are handled %o obtain one ton of beryl. Ir the clean
beryl contains 11 percent beryllium oxide, then the rock mined averages
sbout 0.22 percent beryllium oxide. With the beryl sellingd $32.50 a

ton, this would be equivalent to 65¢ a ton for the beryl value of the orig-
inal rock. This, of course, would be uneconomis 1f the rock were mined for
beryl alone, and illustrates the desirability of investigeting the economic
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possibilities of associasted minerals in beryl occurrences.

The accompanying plat shows the different values which could be assign-
ed to the crude ore for varying proportions of beryl in the rock. For ex-
ample, if it is assumed that beryl is to be mined alone and that a concen-
trate containing 10 percent beryllium oxide would be worth £30 00 a ton,
then for the erude ore to have a value of $10.00 a ton, it would need to
contain 33 1/3 percent beryl, equivalent to 3.3 percent beryllium oxide,
or 1.2 percent metalli¢ beryllium. If a higher grade concentrate coulds be
made, these Tigures would of course change scmewhat. Minsral containing
12 percent beryllium oxide would be worth §35.00 a ton, end to have a !
$10 00 ore, the rock would need to contain 28.6 percent beryl.
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Value of ore in dollars per ton

50 15 100
Percent of mineral beryl 1in rock

Graphic representation of values of crude ore cor-
responding to different percentages of beryl in
the rock, assuming that the commercial beryl con-
tains 107 beryllium oxide.

Fquivalent percentages of beryllium oxide and metallic beryllium
for percentages of beryl shown in the graph are given in the following
table:

Beryl ' Beryllium Metallic
Oxide Beryllium

% ' %

100 10.0 3.6
15 7.5 2.7
50 5.0 1.8
. 25 2.5 0.9
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Several facts in the present market situation seem evident. The
demand is small and no large scale operations for beryl alone are warranted
even if such a deposit should dbe availabls. If produced as a by-product
or mined in conjunction with other minerals, then large scale operations
with accompanying low unit costs might apply. TForelign sources can supply
the domestic market so that there is no tendency towards a stronger market
price, and the present price offers no great inducement to a producer un-
less beryl be incidental to other production. A deposit to be mined for
beryl alone must be favorablysituated and contain a large percentage of
beryl to make it economic. At the seme time an influencing factor is the
possibilaty of fipnding gem varieties of beryl and other gem materisls which
might alter conditions and make a low grade deposit profitable. Aside from
beryl, gem materials which may be found in pegmatites are: tourmaline,
zircon, apatite, quartz, ruby, sapphire, spodumene, eyanite, topaz, rutile,
vhenacite, mooustone. spessartite, and diopside.

It 18 inferesting to cobserve the great spread in price of the metal
between the ore purchased and the marketable alloy. The guotation of %30
a ton for e 10 percent beryllium oxide ore is equivalent to 4l¢ 'a pound
of contained beryllium, whilse the selling price of the metal in its alloys
is $23 to $40 a pound. This large difference may seem disproportionate,
but it should be pointed out that beryl rarely yields over 3 percent metal,
and this is obtained only after this refractory mineral has been subjected
to complicated and small scale extraction processes which must be clossly
controlled, that 1t has been and still is necessary to carry on extensive
research in connection with production methods; all these factors, together
with patent righta, combine to make a high-priced  product. The metal has
been reduced in price from $200 a pound in 1929 to $23 at present, and
doubtless this lowering trend will continue.

Production Methods:

While, outside of the industry, knowledge of details of production
processes 18 meagre, it 18 known that both electxric and noneleetric meth-
od 1 of reduction are used. In refining the metal and preparation of the
alioys, as well as in heat treatments, electriec furnaces are widely used.

Future Pogsibilities of Beryllium Alloys:

In their commercial application, how wide a field beryllium alloys will
be ablé to cover 18 an interesting speculation. The two 1light metals, alum-
inum and beryllium, were both first isolated by Wohler within a year of
each other; now the world production of aluminum is over 350,000 tons &
year. This phenomenal development began Tifty years =sgo when a commercial
procesas of extraction was introduced, but especimlly in the past twenty years
has the growth been rapid. Not a small part of that development has been
due to educating the publi¢ in the advantages and use of the metal. While
beryllium will have, apparTently, a more restricted application than aluminum,
the unique qualities of beryllium alloys, coupled with the constant search
of industry for improved engineering materials, point to a probable great
expansion in their use., Demand will increase as their qualities became bet-
ter known and the price of the metal is reduced; conversely, the price can
be reduced as the demand for the metal increases. In Germany and, probably,
Italy, the application of these alloys has progressed faster than in this
country, influenced strongly no doubt by the concentrated efforts of these
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countries in building up war machines.

Few people realize how important special metal alloys are to indus-
trial progress. It is because of them that this modern world is able to
have its present highly developed electrical, automobile and aircraft in-
dustries; to them we owe many of the machines and appliances so intimately
connected with our daily life, and without them litfle industrial progress
could have been made in the past thirty years. Their application is a
direct measure of our so-called civilized advencement. To manganese,

. nickel, chromium, tungsten, vanadium, molybdenum and aluminum has now been
added the old-new beryllium as a highly useful alloy-forming metal,

* ok ok ok Kk %

PRODUCERS
Producers of bsryllium produgts in this country are as follows:

Beryllium Gorporation of Pennsylvania,
Temple, Pa.

Westvaco Chlorine Preoducts Co.,
Chrysler Bldg., New York, N. 7.

Brush Beryllium Co.,
Cleveland, Ohilo.

American Brass Co.,
New York, N. Y.

Riverside Metual Co.,
Riverside, New Jersey.

LR T A Y

General Electric Co.,
‘SBchenectady, N. ¥,

Revere Copper and Brass Co.,
New York, N. Y,

Beryl Metels Co.
Spokane, Wash.
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Beryl showing crystal form but with Field Sketch of muscovite (mica) replacing
unreplaced core of potash feldapar. quarts, with successive replacement by albite
01d Mike mica mine near Custer, S.D. (feldspar) and beryl. Peerless claim, Keystone,
N SODC
from
THE FEGMATITES OF THE WESTERN STATES
by Frank L, Hess in
ORE DEPOSITS OF THE WESTERN STATES
Courtesy of the American Institute of Mining and Metellurgical Engineers.

Beryl from Portland, Gonnecticut

Beryl of Cem Quality
from Showing characteristic columnar
FIELD BOOK OF COMMON ROCKS AND MINERALS grouping of hexagonal crystals
by Frederick B. Loomis from
Courtesy of G.P.Putnamts Sons, New York THE STORY OF THE MINERALS
Publishers by Herbert P. Whitlock,
Published by and courtesy of
The American Museum of Natural History,
New York,
w200~
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Beryl showing crystal form but with Field Sketch of muscovite (mica) replacing
unreplaced core of potash feldspar.

quarts, with successive replacement by albite
014 Mike mica mine near Custer, S.D

(feldspar) and beryl. Peerless claim, Keystone,
S.D.

from

THE PEGMATITES OF THE WESTERN STATES
by Frank L. Hess in

ORE DEPOSITS OF THE WESTERN STATES

Courtesy of the American Institute of Mining and Metallurgical Engineers.

Beryl of Gem Quality

Beryl from Portland, Cgonnecticut
from Showing characteristic columnar
FIELD BOOK OF COMMON ROCKS AND MINERALS grouping of hexagonal crystals
by Frederick B. Loomis from
Courtesy of G.P.Putnam's Sons, New York

THE STORY OF THE MINERALS
Publishers by Herbert P. Whitlock,

Published by and courtesy of
The American Museum of Natural History,

New York.
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Lectures ot

Mr. Edward L. Wells, Meteorologist, will discuss methods of
Torecasting the weather. Mr. ¥ells has been in'charge of the
Portland division of the Weather Bureau for many ysars and his
forecasts of weather conditions are the ultimate in accuracy.
¥Mr. Wells has appeared before the Soelety in the past and his
talkd have been most interesting. '

Dr. Warren 1. Smith and Professor Lloyd Ruff willdiscuss the
geology of the Wallowa Mountains. Dr. Smith was in charge of
the State Dept. of Geol. and Min. Ind's mineral survey in that
area this past summer. e will disc¢uss the technical features
of the report, assisted by Mr. Ruff, and the movies taken dur-

‘ing the survey will be shown.

Mr. and Mrs, Chet Wheeler, "An Amateur Geologist;s Vacation",

Note the change in date. The second Friday in November 1s
Armistlce Day and the fourth Friday immediately following is
Thanksgiv1ng It is considered gdvisable, therefore. to have
only one meeting during November, and that will be on the
first Fridey of the month. The oceasion will be a jolnt meet-
ing with the Agate & Mineral Society. The place will be the
same, Public Service Auditorium, 8:15 P.i{. Dr. Edwin T. Hodge
will give us a talk about Mt. ;Egltnomah

Field Trips

Klickitat “Dry Ice" wells, leader Dr. J. C. Stevens. These
wells release carbon dioxids that is used to carbonate beverages
sold 1n Portland, and alsc to mgnufacture "dry ice". Dr.3tevens
is consultant for the Company, and it will be a real treat to
have him direct this field trip.

Who Knows!! Trip Chairman Chet Wheeler states that he is having
great difficulty 1n securing trip leaders, No leaders, no tripsl
Should we continue having fisld trips, or should we all sit back
hoping that "Georgse will do iy“?

' New Members '

L R Y

Herbert A. Peterson, Jr.

8659 S.B. Faster Road

Portland, Oregon

Phone: Suaset 2152 (Junior Member)

-201-



NEWS OF_THE MEMEERS

Leo F. Simon gave an 1llustrated valk to the Forest Grove Garden Club
on the "Conservation of Wild Flowers and Birds", August 25, 1938. Mr. Simoa
is president of the Audobon Socisty and & well-informed naturalist,

* Kk % ¥k

The following item is extracted from the Oregonian, "Charles Frazier
Booth, son of Dr. and Mrs. Cofirtland L. Booth of Portland, left Tuesday night
for New Haven, Conn., where he will enter Yale University. Booth graduated
in June from Lincoln high school where he took the classical and scientific
course. Hs won the City of Portland scholarship to Yale this year, which is
good for a four-year basic course., Three scholarships to Yale were awarded
Portland high school graduates this year."

Charles Booth is a member of the Geological Society of the Oregon Country
and although we hate to have him get so far away from the scene of Oregen
Country geology, we congratulate him on his scholarship and wish him the best
of luck at Yale,

X ok kK

Mr. H. F. Travis has requested that his address be changed back to fhet
of 5905 NE Milton Street. This must mean that he is back in town for the
wintex.

* k k ¥

Mr. and Mrs. Raymond L. Baldwin were hosts to the Geological Soclety at
their new home south of Portland. They conducted personally directed Yeook's
tours" through their new house which certainly is a beauty. The Baldwins
have a 900 x 325 foot lot - some 7 acres - (wouldn't it be nice to run a lawn
mewer over that?) and they plan on keeping the grounds as rustic an? natural
as rossible. Mrs. Jeasle Treasher "poured".

* % & %
DO YOU LIKE THESE NEYIS NOTES?
These news notes do not materialize cut of thin air, you know, It would
teke only a moment to ¢all in and give your informstion and let the rest of

the Society in on your doings. They are just as interested in your aceomplish-
menis as you are in theirs. (Ed.)
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Address by
VISCENZQ PETRULLO, Fh.D.
Ethnologist, United States Government

At the Meeting of the
GEOLOGICAL SOCIETY OF THE OREGON COUNTRY
Luncheon, L'Abhe Resteurant
August 18, 1938.

{Editorts note: This address was taken in shorthand and reproduced as
such. It was deemed unwise to change Dr, Petrullo's style for fear of
changing the thought. The reader should remember that this is not a pre-
pared manuscript, but a transeription of a lecture},

.+ - . o« (farst few words in remgard $o petrified forest in Oregon}

. - . 1n whatever class the discovery of the petrified forest may be, I
extend congratulations to you on having found something you have in such
abundance. I, myself, ten days ago became famous - that is, famous to
myself - and I'm proud of this discovery. In New Mexico were discovared
trees embedded in sandstone cliff twenty or thairty feet below the surface.
I was excited until I got hold of one of your colleagues who listened to
my story and then said, "I have never seen anything like fthat bhefore but
1t's very interesting".

Such discoveries lead me to suggest that you have a natural resource
in your own state that you might want to exploit somstime. It is becoming
as important in this country as coal, jirom, ccpper and oil, or almost as
important. A great many states are taking such areas of petrified for-
ests and converting them into state parks for tourist attraction. This is
an educational job also and you may be able to interest the state system
to promote the preservation of such sifes for educational purposes; the
Chambers of Commerce will be interested in atiracting tourist trade, and
we are interested in preserving them for science' sake.

My own field is anthropology. I am interested in connecticn with
our program in making use of WPA facilities to extend the sduesational ser-
vices of the state in scientific fields to do original research in the var-
ious fields, and, psrhaps, to develop a state museum system which will be
a8 departure from the old idea that a museum is a place where a number of
gtuffed shirts get together occasionally and hold a tea to which a few
be Jeweled women come, and where they stored artistic specimens without re-
lation to their scientifie importance. - We have gotten away from that idea
and are supplanting it with the plan that a museum should be a large part
of the educational system of the state for children and adults, and if you
look upon it that way - just to have one museum - you ought to extend its
services so that it can reach every school in that state., Or this can be
done by establishing smaller museums in smaller communities.

This sort of thing would have been impossible a Tew years ago. When
you have a two billion corporation such as the WPA whose main function is
to find employment for people who do not have if, you have a means for ex-
tending these facilities and developing and even creating such facilities
for your own people. You need, of course, a certain amount of sponsor's
contributions. You can get together and develop a plan for your state.
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I would like to go back to what interestis me most, personally - original
research. To finance research 18 an expsnsive thing with the result that
only those Institutions which are heavily endowed can suppoert the efforts of
a few scientists, whereas in those states where research is nseded most, theare
is not an institution so endowed as to support that work. So far as I have
becn able to gather, there 1s no institution in Oregon, outside of universi-
ties and some colleges, who can support archeological, palecntological and
anthropological research.  Through WPA you can extend this work considerably.

Today in Texas there is a project employing 275 men on archeological re-
search; in terms of actual dollars that may amount to $200,000. I do not
know where in Oregon you could get a benmsfactor to supply $200.000 to carry
on archeclogical research. You can get it through WPA for it so happens
that in archeological research you don't need expert professional archeclog-
ists. 0f course you do need men at the top who ean direct such work. As
long a8 you have a professional man who can direct the work, WPA can get
white collar assistants to carry out the detalls. This may mean ten or
f1fty or §100,000 depending on your willingness to carry on research on any
seale you think practical. This can be carried out in the field and in lab-
oratories whers material will be studied and analyzed, and also where pam-
phlsets or books deseribing material gathered may be written and sent to
schools.,

My function 18 merely to call to your attention these projects which are
in direct line with your own interest and work out a project on whieh WPA
workers could be employed. The end product would be a good sound scientifie
. collection which would be a greant benefit to your citizens. Probably some-
thinz that is bhothering you is how WPA workers c¢an assist in research. If
you ask a geologlst who is sixty years of age, he will say he cannot use WPA
workers. His whole experience Las been such that he doesn't mind spending
time writing or cataloging his own notes. What we can do is to give such a
person some workers for laboratory assistants who will free him from mechan-
ical tasks. His time should be spent in anmlyzing material - not in mechan-
ica” work. I admit that WPA workers are not as efficient as some you may
employ. You mey occasionelly get a WPA worker like the three carpenters who
were putting up a building. One stopped suddenly and looked at the nail in
his hand and said, "Something is wrong here" and called Pat over and said,
"Ilook here! You know that government of ours in Washington is beginning to
ship nails with points on the wrong end." )

Pat looked at it and said the point was on the wrong end all right. Af-
ter much discussion they called their foreman over and said, "Come over and
look at this. How do you expect us to work when the government hasnt't even
sense enough to send nails with the point on the right end? It's getting
so & man can't do his work any more . . . {(and so on.) . . .

Sam scratched his head and was stumped for a minute too. Then he burst
into a lins of profanity which I won't repeat because there are ladies pres-
ent and said "You dumb so-and-sol That nail don't belong in that wall, it
belongs in this wall over here."”

OcGasionally you may get such a nail, Hpwever, we have large archeolog-
1cal projects doing excellent work in various states. Georgla received one-
half a million dollars of WPA money to study mounds, especially located
around Macon, and have done an excellent job there. The National Park Service
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is taking it over as a nationsl park. In Tennessge there is a project of
this kind in connection with TVA. The universities of Alghama and Tennessee
have had a number of archeological projects and nave spent $300,000.1in the
form of labor and have accomplished a remarkable thing - a whole river valley
has been studied - with some of the mounds showing fourteen layers of culture,
some of people who didn't kmow the use of pottery. Thet places the perlod
rather far back. In Loulsiana we have equally large projeet; in New Jersey
one project has been going for two years.

. ~» trying to determine whether there are any human remains in glacisl sands
and in a week or so I am going to Montana to loock over the project thers.
Uyoming is going to write up a geological project - possibly paleontology and
archeology. We are spending mores money in this country on archeological re-
search than Burope and Asia together.

In Oregon you have some very important sites. Geologically this area
is very interesting. I don't think you will find remeins of very early man
- here but you will find culfures which will be an important link in the history
¢ man and the world.

We are getting away from the ides that an archeologist should not ¢all
upon the assistance of other scientists. Today practically all the projects
have a geologlst so that if he comes upon data which needs geological inter-
pretation, he will belp. These projects will not operate. incidentally, un-
less there 18 a technical staff vo direct the works, that means for every ten
or fifteen untrained people there must be one professional geocloglst or ar-

* cheologist, so that if you do have a project with a hundred men, you have a
stafl varying from five to ten who will be busy analyzing and directing the
work. On that basis WPA projects in these fields are not boondoggling pro-
Jects at all, but are stirietly scientific projects supervised by professional
scientists, and you will ses that this is the only way we sctually can justify
the expenditures of such huge sums of money. Thers can be no political or
amateur interference with 1t. ‘These projects c¢all for such hugs sxpenditures
that they must serve the publiec need, actually do scientific work and find a
way 0 get it to the publie.

I have come to Oregon and met here without knowing exactly what your in-
teresta are. I may have wandered far afield. I hope 1f is not lost if I
have given you some idea of the opportunity that exists today if you are in-
terested in archeology, paleontology, geology or any other kind of ressarch.
You might write up a project and develop a geological laboratory and develop
a geological museum in time. That depends largely on your interests. We in
Washington are anxious to serve your needs and I am here not to make this long
rambling speech but to find out what your needs are, and if we can assist you,
we are only too happy to do so.

Later.

I think that a museum will come eventually. WPA will help build a mu
seum and perhaps you will find money to malntain it. The construction of
dioramas whieh would show geoclogic formation in the state could be done with
a small contribution and could be put into schools and in local museums in
stote.-wide projeets., You could arrange collections which could be circulated
around the schoolg, write pamphlets vrimarily for the schoo) child. You also
e¢ould have a geological project to colleet, label and study collections, perhaps
with the university or some other state organization. I do not know which
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organization would be the better equipped in the field of geology and pal-
eontology. Archeclogy and historical research alse. In some instances
you could create through WPA s research center and guiding center whieh
might be the beginning of an organization or institution later on. "Build-
ing of a geological museum will come after a while. Get your citizens
stimulated to where they think this is a necessity to their cultural life
and they will get it. .
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CREGON HOAD MAPS,

- Modern auto transportation has made the layman, man on the streei or
in an auto more map consclous. True encugh our highways are so well mark-
ed as to routes - directions snd distance that we use them a great deal with-
out masps but with today's super service stations, with free water, alr, etec.,
we also get free maps and sometimes as many as we can carry away. These tell
us where to find some {not many, however} geological features, where to park
our trailer and show us the more traveled roads and many sceniec points of in-
terest. lMany of the roads, streams, improvements, etec., that interest the
mombers of the Geological Society of the Oregon Country have not been obtain-
able in the past from any single map or source and much of the source data
was in error. This condition has existed for years and has affected other
groups, business and even highway planners and officisls far more than our
tkree-year old society.

Something is being done about it and the important thing is that the
men who plan and build our highways, make traffic counts and in all manner
of means endeavor to plan our highways for ths future use and needs of the
tax payer (and others, if such there be) are making the maps and doing a
guod job of it too. '

Congress in the Federal Aid Highway Act of 1937 authorized and appro-
priated sufficient money to make a nation-wide highway planning survey-
This survey will probably cost $25,000,000, of which the states will contri-
bute $10,000,000. The work is8 being done by the various state highway com-
missions in cooperation with the U, S. Bureau of Public Roads and the product
of their work is called the "State-Wide Highwey Planning Survey"., Five sets
of maps are being prepared. namely: general highways and transportation, bus
and truck routes, school bus routss, traffic stations and postal routes. The
first of these, which is probably the most important, is being mapped gener-
ally to a scale of 1 ineh equals 1 mile with congested or populous areas on
a laiger scale. The maps'are produced by counties with a suffiecient number
of shests to limit them to a reasonable size. (Harney County, Oregon, has 13).
The sheets for Oregon are 30 x 40 inches in size, 142 sheets being required
for the state. These maps show 60 symbols or features, such as roads, bridges,
camps, lodges, mines, quarries, dams, farm houses, etc., even to Mr. Hancock's
Z1g Zag Villa, plus 14 features for structures or improvements not in use,
They are so complete that they seem to show everybthing except the chiclen coops
and gas (service) stations.

THESE MAPS have been compiled for State, Federal and other uses and ARE
NOT AVAILABLE TO THE PUBLIC {who did foot the bill though). However, there

is aﬂfeeling that if sufficient interest develops there may bs ways that the
general public {you and I) can benefit from them; for instance, the publiec
library could no doubt get a set (the 142 Oregon sheets cost $130) if they
found sufficient demand for them and various non-profit, publie, research,
ceereational and scientific groups might be able to secure them if the matter
were undertaken in the proper way. .

These maps will probably be revised periodically and as time goes on may

become the standard map for detail reference purposea, (save for topography
which they do not show),
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In Oregon the cost of the work of complling checking and mapping the
data without supplying copies to other state departments will total more
than $500,000,

Do you remember Lewis A, McArthiur's lecture before the Society June 26,
1936, on the subject of mapping? It looks like his unfailing efforts and

pleas for bilgger and better maps for the Oregon Country are beginning %o
start, to fix to commence fo be realizeda

Anonymous.
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Friday
Oct. 14

Friday
Oct., 28

Friday
Nov. 4

Sundey
Oct. 16

Sunday
Oct. 30
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ILactures

Dr. Warren D. Smith and Professor Lloyd Ruff will discuss the’

geology of the Wallowa Mountains. Dr, Smith was in charge of

the State Dept. of Geol. and Min. Ind.'s mineral survey in that
‘area this past summer. - He will discuss the technical features
of the report, assisted by Mr. Ruff, and the movies taken dur-

ing the survey will be shown

. s

\

k- ap

Mr. and kMrs., Chet Wheseler, "An Amateur Geologisit's Vacation".

Note the change in date. The second ¥riday in November is
Armistice Day and the fourth Friday immediately following is
Thanksgiving. I+ is considered advisable, therefore, fo have
only one meeting during November, and that will be on the

first Friday of the month. The occasion will be a joint meet-
ing with the Agate & Mineral Society. The place will be the
same, Public Service Auditorium, B8:15 P.M. Dr.Edwin T. Hodge
will give us a talk about Mt. Multnomah. .

e s

Field Trips

* Isader, A. D, Vance. Tualatin-Nehalem trip. - Lesaving Southwest

6th and Yamhill at 8:30 A.M., the caravan will go out Cornell.

Road and Thompson Road to Bonney Slope. From there on, the group
will have a "follow the leadsr" trip. A group of large erratics

on the Henry Bower farm will be viewed and then the taravan will
be led through North Plains, Banks, Buxton, and-Vernonia, to
Rock Creek. About six miles up Rock Creek a deposit of fossil-
bearing Keasey shales will be visited and lunch will be eaten at
a picnic ground nearby. After lunch, Pittsburg Bluffs will be
visited and the return will be made by way of St.Helens, pass-
ing through some of the Columbia County lateritic soils, and
iron country. The objectives of the trip will be to point out
some of the Tualatin-Nehalem area problems and possibly start
s0me arguments,

¢t Leader, Dr, Clark of Willamette University, to fossil beds in

L4

-+ the viclnity of Salem, and a study of a recent lake bed.

.

New Members

Mr. Henry Jullum
6035 S5.E. Center St.,
Portland, Oregon

Dinner for Doctor Smith

To allow G.S.0.C. members and their friends to meet with Doctor Smith
and Professor Ruff, a dinner meeting will be held previous to the lecturs,
Friday evening. Definite place has not yet been assigned but will probably
be the Roosevelt Hotel, 6:15 P.'l., snd the price will be moderate. Tele-
prhone reservations to Mr. Treasher, Broadway 2276.
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NE#S OF THE MEMBERS L

Mr. A. M, Swartley of the Oregon Department of Geology and Mineral In-
dustries spoke at a mesting of the Oregon Agate and Mineral Society in the’
Chamber of Commerce Buildlng, October 7th. His subject was concerned with
the study of minerals.

L ' * wd

Mr. Phll Brogen had a feature article in Sunday's Oregonian (Oct.9th)
entitled "014 ms the Hills - and Older, a story of primeval catastrophe re.

vealed by Denuded Trunks”. Mr, Brogan dsseraibes the petrified trunks of
the Ashwood area and elsewhere with a style that is very pleasing as well
as authoritative. Mrs. Louiss Brogan presented a story on Meteoritesg, and

the possibility of their setting fire to trees, in the Sunday Journal (Oct 2d).
Both of these articles are worth reading and preserving.

Mr. and Mrs. Ray Treasher took a porvion of their vacation during the
past week, taking in Crater lake, and the Bend area. Phil Brogan was wvisit-
ed at Bend and made many suggestions that helped their vacation to be more
wnterssting. They are convinced that the Bend area 19 entirely underrated
as & vacation ;area. A carloasd of rocks is one of -the more concrete eviden-
ces of thelr adventures with snow storms, rain, sleet, freezing. and what-
have-you.

" AGATE AND MINERATL SOCTETY CONVENTION.

The Oregon Agate and Mineral Society is host to the Federated Mineral
Clubs of the Neorthwest, during this coming week end. Mr. Rockwell :presi-
dent of the Agate and Mineral Society and G.S.0.C. member, has made special
arrangements for G.S5.0.C. members to ses the collections Saturday afterncon
instead of Sunday, in order that they may attend the Vance field trip Sunday.
The mineral collections represent the best in the Northwest, and there will
be displays by commercial organizations ag well, The exhibits will be held
in the Multnomah Heotel, .

,The Cenvention and exhibits cannot be recommended toc highly, and all
who are interested In minerals will wish to see the displays.

- LUNCHEON NOTES.

Mrs. Courtland Booth presented each member with a conc¢retion which was
collected in the Grays River country, Washington, at the luncheon of Sept.
29th. Dr. Booth insisted that Mrs. Booth cleaned the basement, but somebow
we feltv that he was just jealous because he hadn't thought of the presenta-
tion first. Many thanks, Mrs. Booth, and we hope that you "clean the base-
ment" often.

L . .

WASHINGTON FOSSILS.

Fossil remains of a mammoth end & camel were excavated during the con-
struction of tunnels for the Roza division of the Yakima project in Washingion.
In one of the two tunnels completed last May by Morrison-Knudsen Go + the trunk
of an old tree was found buried in sand under 2000 ft. of lava. , BaL)

From - Western Constructlon News
September 1938, page 334.
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WZATHER FORECASTS
Edward L. Wells
Senior Meteorologist
U. S. Weather Bureau
Portland, Cregon

Probably one of the first uses of human speech was to make some re-
mark about the weather, Most ancient literature is filled with references
to the weather. An exception is said to be the literature of Egypt, for
Egypt has little rain and the changes in temperature from day to day are of
little concern.

An example of ancient interest in the weather is the Tower of the Winds,
in Athens, erected about 100 B.C. This Yower has eight sides, on sach of
which appears the Greek name for the wind which comes from that direction,
together with a figure typifying the weather brought by that wind.

Aristotle wrote at length regarding the weather, and attempted scisntif-
ic explanations for some of the phenomena. His discussion of meteorology
was not greatly improved on Tor 2,000 years.

One reason for the slowness in making a sclentific study of the weather
was the lack of instruments for measuring weather elements.

The wind vane 1s probably the oldest of weather instruments.

A rain gege was developed by Castelli, in Ttaly, in 1662, but there are
evidences of the existence of a crude rain gage in Korea a century or two be-
fore this, The rain gage was introduced into England in 1677, and into Amer-
iea in 1738. .

A rude clinicual thermometer was designed by Galileo and Sanctorius, in
1593 but the thermometer 4id not come into general use for taking outdoor
temperatures until our present thermometer scale was established by Fahren-
hait, about 1714,

The first barometer was made by Torricelli, in 1643.

Aristotle organized a weather reporting service, but not much more was
done along that line for many centuries. Beginnings were made in Italy in
the 17th century and in Germany in the 18th, Benjamin Franklin made valu
able studies of the movement of storms in this country through the coopera-
tion of the colonial postmasters in the 18th century.

The 19th century saw great progress in metecrdogy. The nemes of Red -
field, Espy. Maury, Ferrel, Henry, Abbe, and Lapham. all Americans stand high
in the list of those who contributed materially to the sdvancement in this
science, either in scientific investigation or the cultivation of publiec
interest, or both. The invention of the eleeciric telegraph in 1844 opened
the way for the msking of weather maps from current observations.

The first Government meteorological service was organized in France, in
1855; the services in England and Holland got under way a short time later.
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Our own meteorological service at first m branch of the Army Signal
Corps, began operations November 1. 1870, and was transferred to ths De-
partment of Agriculture, under the name Waather Bureau, July 1, 1891,

The original staff included few men of scientific training. The field
personnel was largely made up of enlisted men, who could operate a telegraph
key keep a telegraph line in repair, and take the necessary routine obser-
vations. It was soon recognized, ﬁowever that foreeasting the weather 1s
a highly technieal matter, and the method of selecting employees was tchanged
accordingly. iNévertheless until recently, the Weather Bureau has had to
train i1ts ows men for the moét part, in the absence of opportunitiss for
such training in the schools. Now whiJe practical experience in forecast-
ing is st1l1l essential +the finest kind of technlcal training is available
in several institutions of higher education.

When the meteorological service was first organized there were 22 sia-
tions. Not one of these was in the Pacific Northwest. =~ The Portland sta-
tion was established a year later Now we have about 260 first-order sta-
tions, manned by trained, full -time men. There are hundreds of second-or-
der stations. manned by locel perSonnel, teking and telegraphing regular ob- .
servations, most of them at least every six hours, day and night. In ad-
dition to these there are several thousand stations of other types, which
there is now not time to describe. )

.
I

At the city offices, such as the one in the Custom House at Portland,

a very large variety of work is carried on. Only a small part of the time
1s devoted to preparation of forecasts but that is all there is now time
to dssceraibe. ‘ o ' -

Our office 1s opened every morning of the year at 4 o'elock. The ob-
server who reports for duty at that time firstv looks over the various in-
struments to see that they are all operating propdrly. Then at 4:10 he
beging the morning obgervation., In the interval between 4:10 and 4:30 he
must read the barometer, correct the reading for temperature and reduce to
a sea level equivalent, read several kinds of thermometers determine the
dewpoint, relative humidity and vapor pressure of the air, measure the
fainfall if any, note the direction and velocity of the wind and the amount,
kind, and movement of the clouds, and embody all these items in a coded mes-
sage which must be on the wirs for Chicage at exactly 4:30.

As this message goes out, similar nessages from other places begin 1o
arrive, some by Western Union from Chicage, and some over the teletypewriter
system operated by the Civil Aeronautics Authority The cbserver at onte
begins to translate these coded mesbage and entér the data on a large outline
map of North America and the northeastern Pacific Ocean. A little later other
men report for duty and work 1s continued on this and some supplementary maps.
When I arrive at 7 A.i. the maps are usually nearly complete ‘presenting a
picture of conditions over this vast 'area, not only at the surface but to
g limited extent in the upper air. ' , .

From these maps the forecast 18 prepared, but it 18 not released to the
public until it is compared with a forecast made by a highly trained forecast-
er at San Francisco. The forecasts may go wrong, ahd they do so in a small
percentage of cases, but it is not bécause of any lack of careful considera-
tion of thes information avallable.
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While forecasting is highly technical, and will become more so ag our
facilities for exact measurement over wider areas and to greater heights in-
creases; there ls nothing mysterious about 1t. - Because the air in the
tropicg becomas much warmer than that at the poles; and because air over the
ocean 18 warmer in winter and ecooler in summer than air over the land,” great
airstreams ars dsveloped as nature tries to overcome this inequality. Be-
cause of the rotation of the earth, and to a limited extent because of the
influence of topography, these airstreams do not move directly from pole to
gquator or from ocean to land, but develop great eddies. OQur weather map
tells us scmething about these airstreams and the eddies formed by them.
Forecasts of temperature are based on the opinion as to whether we are to be
affected by a cold alrstream or a warm one. - It 1s not so simple as that,
but that is the major factor. TForecasts of rain are based cn what 18 expect-
ed in the way of lifting of moist air masses, either as these airstreams inter-
act on one mnother or as they hlow up mountain slopes, for practically all
precipitation forms in rising masses of air. All these things must be taken
into consideration, and it has to be done guickly, for every morning before
the map is complete inquiries bBegin to come in by telephons,

¥nile great progress has been made in recent years in our knowledge of
the storm processes, factual datas are still many times insufficient to give
all the factors necessary for accurate analysis of existing conditions,

Much improvement in this respect is hoped for when 1t becomes possible
to establish 4 much larger number of radio-meteorograph stations,

The radiometeorograph i3 a device for measuring varlous weather elements
and transmitting the result of these measurements by radio. When one of these
ingstruments is sent aloft, carried by a small balloon, the radio impulses are
received and recorded at the ground. This equipment has now reached the prac
tical stage, and further extension' of its use is'merely a matter of funds to
cover the cost. i o ‘ ‘

The forecasts are put to practical use in an almost infinite variety of
ways, all the way from drying the Monday wash to the building of a great dam.

The forecasts are available to the public in many ways. They are print-
ed on the daily weather map, which can be mailed to any address at a cosi of
20 cents a month. Many business houses, rather thasm walt for receipt of
the map by mail, calla our office for it, taking it fresh from the press.
The forecasts are carried by the daily papers, and are given wide distribu-
tion by radio. The morning forecasts issued at Portland go out regularly
every weekday morning over KOIN, KALS and KXL about B otclock. The 7:55 AM
broadcast over KXL originates in our office, and includes a summary from the
morning map as well as the forecast, The This and That program, over KOIN,
which beginning next week will be moved to 8:30 AM, has for years included
a running Story of the morning's weather, with the forecasts.

Persons having particular need for the forecasts de¢ not depend on the
general means of distribution, but call the Weather Bureau offige, explain-
ing their problems, and asking for the specific information needed. In
periods of particularly unfavorable weather we frequently keep two tele-~
phone lines constantly busy, answering such calls.

In addition to the general forecasts there are smecific forecasts to
cover definite needs. Whensver the weather is expected to be particularly
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bad for live stock, special warnings are sent to cértain points in eastern
Oregon, 10 be relayed to stockgrowers. Warnings are displayed at coast
ports whenever storms threaten navigation. . There is a special fruit-frost
service, operating through the winter in California and Florida, and in the
spring in Oregon, and Washington, in those areas where orchard heating is
practiced. The fruit growers pay & part of the cost of this service. Of
particular importance in the Pacific Nerthwest i1s our fire weather service,
devoted to helping the forest protective agencies in preventing and suppress-
ing forest fires. A feature of this service is a mobile forecast unit,
mounted on a truck. This can be taken tc¢ any part of the State where there
is a serious fire, to keep the men on the fire lines informed as to any
expected changes in the weather. . C

In Tecent years ithe most rapid development in specific weather service
has been in connection with aviation. More fhan sixty of the first-ordex
stations of the Weather Bureau are located at airports, and the’ entire at-
tention of the men at those stations is devoted to the service of alr
transportation. Many of the large number of subsjationshlready referred
to have been established and are maintained directly in the interest of the
airwasy service. N

The first-order airway stations and many of the substations never
close. The first-order stations and many of the substations are connected
with one another by means of a teletypewriter service, maintained by the
Civil Aercnautics Authority. Complete forecast maps are made every six
hours, and less complete mapa at intermediate three-hour intervals. Hourly
reporta are received from stations along nearby air routes. Frequent ob-
servations by the use of balloons give the direction and velocity, of the
wind at various upper levels, and these are exchanged by teletype. Certain
observations made by pilots also are available, tcgether with a few widely
scattered observations made by the use of radio meteorogrephs or by observ-
ers in airplanes. This means that when a pilot takes off on a scheduled
Tlight on a designated airway he does so witb complete informatiom ms to
existing and expected weather along the line of Tlight. The great advance
in the regularity and reliability of aixr mall and transport in recent years
has been due in part %o the development of better planes and more highly
trained pilovs, but 1t has been dus in a very large messure to the service
rendered by the Westher Bureau.

Those of you whe have an& problems in whieh the weather or climate

may be a factor are invited to call at the Weather Bureau office and let
us talk 1t over with you.

- ek ms e W e oem -
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CRIGIN OF THE WILLAMETTE VALLEY

by Dr. Edwin T. Hodgse
Professor Economic Geology
Oregon State College

A grisly white-haired, senile greai-grandfather mosquite rested in
the sunshine on the petal of an enormous sunflower plant. He was speaking,
with the wisdom which comes with age, to a young strapping mosquito. This
young strapping mosquito was feeling rather important since he had just been
privileged to leave off his larva or wiggler clothes and now for the first
tims was sporting the clothing of a full fledged man mosquito. Feeling his
mmportance, the younger mosquito had been meking some observations on the
world in general. "Don't you believe 1t". said the time-scarred grandfather
mosquito. "I*ve lived on this sunflower nigh on five days - in fact,] was
born in a pool of water at its very base.  Throughout all my youth, manhood
and down through the hours until I reathed this venerable age of five days
have I dwelt in the vicinity of this sunflower. On this sunflower I raised
your father and on this sunflower you were born. As I said, dont't you be-
lijeve it when people tell you that this sunflower once was a little grain
planted in the ground and has grown from that to this great six foot sun-
flower plant. I have lived here all my life. This plant was just as 1t
18 now when I was a child playing around in the mud pond and has not changed
a nary bit in sll these long hours.n

Such might be the conversation between an aged mosquito and a younger
one and such is the daily conversation between humans regarding the tramnsfor
mations that take place on the face of the earth. "The everlasting hills"
is a poetic expression and wss only intended tc mean "everlasting" insofar
a3 man's ephemeral existance 1s concerned. From the standpoint of a geoleg
ist reading the history of ths world as shown by geological evenis, the
hills on their part rise and fall in a manner not unlike the waves of the
sea. The relentless, persistent and aggressive agents of destruction,
such as the wind; the water, plants and animals, are forever destroying all
1and masses which stand above the level of the sea. In due course of tims,
with no interfering events, they will be reduced to & common level - the
level of the ocean.

These remarks are necessary as a prelude to a discussion of the origan
of the Willamette Vulley becmuse in this discussion land masses have heen
pushed up above the level of the sea and lowered again by Nature's destruc-
tive forces. The origin of the Willamette Valley should be a topiec of intense
Interest to all tourists or others who travel up and down its highways. The
valley "whers rolls the mighty Oregon™ was the objective of those hardy pion
eers who fought the desert and the mountains in their westward push. It
has become the home of over half the population of the state of Oregon. With-
in ite boundaries flourish most of the industries and upon it3 geological
origin and history depend our future economic and social life. Such vital
gquestions as the conirol of the destructive floods which annuslly ravish
the valley, the reclamation of over fifty percent of its boitcm lands now
wasted, the possibilities for petroleum, and other economic producis be-
neath its sloping walls, and similar questions are dependent entirely and
alone upon a correct interpretation of its geological history. It will
not be possible in this brief article to answer these questlons, nor even
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to tel) the story of its fascinating history in dstail. Perhaps in some fu-
ture arvicle I may be privileged to do this.

To thoroughly understand the history of the Willamette Valley we must
begin about ten million years ago. At that time all of Oregon, with the
exception of a great mountasinous arem in the northeast and another in the
southwest was beneath the Pacifaic Ocean. An arm of this sea extended
eastward and pounded against a shore line on the western side of the youth.
ful Roclky Mountrains. All during the first stage, which we will cell the
Eocene, the rivexs winds and volcanoes carved away the uplands and carried
the results of their destructive work into the sea. All through this long
per10d the sea was filled by sands and muds. The filling of this sea con-
tinued until all of the Pacific arm was obliterated and there was left two
badly eroded highlands stand ing above a great coastal plain composed almost
exclusively of sandstones. These sandstones now constituted the main body
of the coast range and formed the western slope of the Willamette Valley.

In the next period, which we will call the Oligocene, vulecanism broke
out along g line of fractures practically coinciding'with the present axis
of the Cascades. From these volcances lavas poured out in all directions.
These lavas built up the Cascade plateau to a moderate height and erected
along the crest of this pleteau a line of magnificent volecanoces. The vol-
canic ash and coarser fragments hurled out of these voleances was carried
by the winds for immense distances. Much of it fell over the site of the
present Willamette Valley and Coast Range. The lavas from the voleanoes
d1d not reach more than thirty miles or so from the axis of the newly form-
ed Cascade Mountaina, but the ashes and coarser materials were spread out
to the west as far as the present axis of the Coast Range. The volcanie
debris transported for the most part by the wind gave rise to a great mantle
of volcanic material which we call the Oligocene tuffa. Some of these
tuffs fell i1nto the sea because we find incorporated withiu them marine
fossils. Naturally this tuff formation was thinnest along its western edge
and thickest close to the Cascades, We mre interested in this Oligocene
tuff formation because of its weakness and ease of erosion, Its western
exposed edge gave the iritial Willemette River a north and south course
of weakness upon which to develop.

In the next stage. which we will call the Miocens, vuleanism on a more
extensive gcale broke out along the Cascades. Immense floods of lava
poured out in all directions. This lava issued quietly like the lavas
which now issue from the volcanoes of the Hawaillan Islands. The volcanoes
of the Oligocene, or preceding pericd, wers explosive and more like those
of Vesuvius. These Mictene lava floods covered mactically all of Cregon
with g pavement of basalt. To the enst these floods rising from the Cas-
cade and many other sources covered most of esastern Washington, eastern
Oregon and much of Idaho and Utah. To the west they extended about ninety
miles, or a8 far west as the present eastern crest of the Coast Rangs.

In summary to this point, we may say that covering all of western Oregon
is a thiek layer of Eccene sands now consolidated into resistent sandstones.
Lying over them, but not exftending as far west, are the soft Oligocene tuffs,
On top of this soft formation lies the difficultly eroded basaltic lavas.

All these formations at% this period were lying flat.

The next chapter in our story 1s one devoted to destruction and not
construction. During this period streams developed. These sireams took,
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as all streams do, the shortvest course to the sea. They extended down the
western slope of the Cascades, flowing over first the Miocene lavas, then
the 0ligocene tuffs, end finally the Eocene sandstones on their way to the
Pacific Ocean. These stireams developsd great transverse valleys, many of
which still remain and mmong which we may number the Rogue, the Umpgua,

the Siuslaw, and the Columbia.

Tributery streams to these main rivers developed on either side. Ob-
viowsly those tributary streams which had the softest formations to work
upon developed with greater eass. In this case the Qligocene tuff was
the least resistant and on 1ts exposed western edge the north and south
tributaries of the original streams developed large tributaries.

The next event took place at the beginning of the Ice age about a mil-
lion and a half years age. It was an event which has given the dominant
expression to the topography of Oregon . A great fracture was formed inland
and parallel to the former coast. We can not say how far inland this fault
or fracture was from the former coast, btut I would surmise £ to be about twen-
ty to thirty miles inland. This fault resulted from an uplifting movement
which had & tendency to elevate all of western Oregon. Sines the movement
could not elevate that portion which extended outward and beneath the Pacific
Ocean and since the force was almost irresistible a break had to take place.
Oregon might be looked upon as a great block of rock, the western edge of
which has been raised so that the entire block tilts eastward. The edge of
the block which faces west is called a fault scarp. The seward block gétt—
ed downward so that the waters of the Pacific Ocean were ablse to ext9n8
to the fault scarp.

The proof of this fault searp is to be found in the almost perfectly
straight course taken by the Qregon coast, and by the facv that this straight
line ¢ gs indifferently the soft sedimentary rocks of nortﬁern Oregon and the
complex rocks of soaithern Oregon. Further proof is also offered by the ac-
tual presence of fault scarps still in existence and by the presence under-
neath the waters of the Pacific CGcean of the broken off seaward ends of
those streams which once flowed westward from the erest of the Cascade pla-
teau. These heheaded rivers are known as "submerged valleys".

The effect of this fault was to seriously derange the drainage. FKew
streams immediately developed on the fault face. Only a few of the former
westward flowing rivers were able to maintain their courses., Some of these
masterful streams were able to deepen their valleys as Tast as the fauls
block was slowly elevated. These streams are called "antecedent streams”
and this explanation is the proper one for those streams which flow directly
ecross the Coast Range mountains. Less powerful streams were not able to
deepen their valleys, with the result that we see along the crest of the
Coast Range saddles or depressions which represent their abandoned valleys.

The inland drainage of the weasker streams was reversed and flowed eastward.
Their course to east,. however, was hindered by thw estern edge of the Miocene
. lavas. At first, perhaps, their waters were ponded into lakes. These lakes
grew in size until they spilled over their low divides to the north oxr south.
This process continued until their waters found outlet in one of the materful
antecedent streams. After these waters had secured an outlet, the low divides
were cut down and new streams developed with a nqrth and south course.

The complete development of the north and south streams was perfected
during the Ice age. During this period uplift continusd and the masterful
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streams c¢ontanued to have diffieqlty i1n maintvaining their westward course.
Under these circumstances that siream which was best able to maintain a deep
valley across the gradual)ly growing Coast Range was able to send a tributary
south and one after another capture the waters of those streams which WQuld
not give an sasy outlet fo the sea. This process has continued to the pres-
ent time, The Willamette tributary of the Columbia River now reaches as far
south as Cottage Grove

We may now speek of the Willamette as a full fledged river. Iys valley,
however was not where it now lies. .The valley hed a morth and south _
course about twenty miles west of 1ts present site. The valley was perched
on the eastern side of the feult block hemmed in and lying upon eastward
sleping rocks. The hard resistant Eocens sandstones formed the western slope
and the immediste bottom of its valley. The river of course, could cut in-
to these sandstones but found 1t easier to shift sideward down the sandstone
surface slope by cutting away the soft Qligeeene tuffs, During the first
stage of its history 1vs migration easiward was quite rapid sinece it had
only to remove the Oligocens tuffs. When these had been removed to the place
where they were overlain by the hard basalts, then this eastward shift was
retarded. To move eastward it was necessgry for the river to undercut the
Oligocene tuffs on 1ts eastern wall to such an sxtent that the lava rocks
broke off and rolled into the wvalley. In some stages these broken off lava
rocks covered the entire slope of the eastern valley end at these pointe °
the river had first to break up and transpert away these rocks before fur-
ther undercutting could proceed. This type of cutting is called "sapping",

e term which all veterans of the world war will thoroughly appreciate.

The distance eastward which the valley has been able to shaft by this
sapping process 18 gbout ten miles. The eastward shift is facilitated by
the work of large tributary streams which have cut valleys in the Cascade
2lope. For the most part, however, this movement is very slow and will pro
ceed at an even decreasing rate in the future. Wle can almost say that the
valley 18 now anchored along its present north and south course,

We have not space in this article to go into details about the many 1n-
teresting and wonderful details of the Willemeite valley There remain
but two steps in 1ts history which demand immediate consideration: During
the middle of the Ice age the rainfall on the western slopes of the Cascades
was about twice that of the present time. One result of this heavy rainfell
was the development of glaciers on the Cascades. The mein effect, however,
was the erosion of the Cascade plateau and the bringing into the Willamette
River of a tremendous quantity of silts. This silt or mud was easily carrisd
by the torrenvial mountain streams, but i1t was impossible for the slower mov-
ing Willamette River to transport all the mud brought into it to the asea.
Being a wise river as well gs a member of the "Amalgamated Union of North
American Rivers" ghe river refused to carry i1t and spread it far and wide
over the bottom pf 1ts8 valley in the form of a flood plain. This was the
silt which 1s destined to make the Willamette Valley the garden of the Pacifie
slope. This is the mud into which the early pioneers sunk to axle depth with
their wagons. The magnificent Pacific Highway extends north and sow h for
the most part over this flood plain. ‘
Ve have now brought the story of the origin of the Willemette Valley to a
close. It is a valley which has been determined by resistant sandstones
beneath and ou the west and resistant lava rocks on the sast. It is a valley
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which started out as a numbsr of tributaries of streams flowing westward to
the Pacific Ocean. These tributary streams severed from their parental
streams gained an outlet to the sem by uniting with one masterful stream and
developed a new river., The process is not unlike that which one observes
among a number of wesker railroads which, jolning with one large railroad,
develop into a masterful reilroed system.

* ok ok e ok ok ok K

FOSSIL FISH BEDS

E. N. Bates

On a recent trip through scuthwestern Wyoming over U. 3. highway No.
30-N., about 1% miles west of Kemmerer, we began to notice highway signs
that advised us of our approach to a notable fossil bed near the highway.
The road map we were using carried a note which said "Fossil fish entombed
in voleanic ash, one of the world's greatest fossil fish beds”.

Although we do notv claim much knowledgs of such deposits, this note in-
creased an interest in fossils we had already acquired through a {somswhat
inactive} membership in the Geological Society of the Oregon Country. As
we approached the location we wers somewhat disappointed by the very unpre-
tentious structure designated as the museum. Howsver, any disappoantment
in the outward appearance of the museum was scon forgotten when we began
talking with Mr. David F. Haddenham, the proprietor, who shoed us his fine
collection of marvelous fossil fish and other fossil fauna and flora. It
is claimed that this bed has furnished the most perfect speciments of fossil
fish that kave éver been preoduced, Among the plant and animal fossils
other than fish which have been found in this bed are palm leaves from 6 to
8 feet 1n length and from 3 to 4 feet wide, an alligator 13 feet long, found
in 1890, and which was taken out in 13 pieces; and a bird about the size of
a domestic chicken and resembling the snipe or plover in general conforma-
tion.

The stratum in which the fossils are found is from 10 to 14 inches
thick, located under a 35 foot layer of calcite and glate., The elevation is
6927 feet. Dr. S. H, Knight of Wyoming University has been quoted as fol-
lows: ;

"The faish lived in a large lake known 1o geologists as Lake
Gosiute which cccupied virtually the entire southwestern part of
Wyoming during the Green River epoch of Eocene time. Eocene time
began approximately sixty million years ago and. closed approximate -
ly thirty-five million years ago. It is safe to conclude that these
fash lived from forty to fifty million years ago. The fish were
embedded in fine grained sediment sueh as mud or silt."

This remarkable record of the life of a former age is well worth a

visit by any members of the Society who happen to be traveling in that sec
tion of the country.
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VOLCANOES AND SPINACH

J. €. Stevens

Iv appears that a new science has been developed within recent years
wherein old mother earth 18 going to lose caste and become a nonentity
merely something to be trodden underfoot. It all came about when the
Calafornia Agricultural College discovered that mother nature is really in
the handicap class when it comes to raising corn, wheat, cabbage, lsttuce,
spinach rutabagas and such. Everyone knows, of course, that fish are
propagated through a sortv of left handed Caesarian cperation,

Chemical Farming that's the thing. You grow everything in water to
which is added the proper chemical compounds in just the right proportions
to induce a maximum of growth and production.

Ulaims are made T wouldn't be 80 rude as to say %hey are exsggzerated,
but at least they sound like whoppers to the uninformed - that productions
such ag the following are bandied about glibly - just like that:

Potatoss, 5000 bushels per ascre.  or was it 5000072

Spinach_  a thousand or a million tons per acre_  whichever
18 the most.

Isttuze, unbelievable amounts - I never was good at
3 aatronomical figures. - o
t
Onions - aw gee, I'm afraid to say i1t -~ but who wants

tem anyway?

If this keeps up everybody will move 1nto town, build a balanced aquar
ium i1n their backyard and live in luxury at nothing per the rest of their
lives. Everything they earn c¢an go to automobiles, theatres. sports, whas
key, and world travel - no grocery bills, no marketing - just pluck "em and
grin.

There 18 only one fly in the ointment. It seems that soms sort of 1nert
matrix is eesential in which the plant roots can wander sbout ad 1lib,
Baskets of moss 1n a pond have been tried, amd 1t 1s rumecred that a basket
as big as the top of your office desk is as good as a 40 acrs farm.

But lo! hsre comes a Moses oui of the wilderness who says voleaniec cin-
ders beat moss as much as moss beats nothing, furthermore. the best ¢inders
known to the elect are those from a particular voleanic vent  long extinct
that lies unconformably on the green grass of Mt. Tabor City Park in Portland,
Oregon.

Just wherein lies the Special virtue of these partlcular cinders can
only be conJectured but I advancs the theory that mingled with them are the
tears and sighs of this Society induced by the grief and travail of trying
to preserve intact and inviolate this volcano in all its pristine virtue for
the curious publie and pesterity. Omar said it far bsvter than I:
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"I sometimes think that never blows
so red

The rose as whers sgsome buried Caesar
bled."

Our volcano is not as large as Popocatepet]l nor as jittery as Vesuvius,
but it's the only volcano we have and we're just not going to see 1is in-
sideg used ns stimuli for broceoli So when the Ammslgamated Associations
of Barthless Agriculture petitioned the eity fathers to be permitted to move
in with their trucks and haul off those precious cinders, ths noise of it
leaked out and protests began to arrive Commissioner Bennett saw what was
in the offing and asked for a week's truce to get himself orientated

Well. next week finally arrived waith both armies encamped in the council
chamber. Trhe chemical warfare troops laid down the first barrage, using
thelr most effective syllogisms and statistics. Mayor Carson allowed that
regardless of their value for rhubarb they were an integral part of a public
park dedicated to public use and he doubted the legal right of the city to
dispose of them, Then the Geological Soclety and the Mt. Tabor Improvement
Association brought up their big guns and the battls was won.

Israel Park. Earnest Exponent of the Oregon.;gggégal Tank Farming Asso-
ciation, gentleman that he is, announced that he ki the Geological Society
of the Oregon Country in action before had great regard for the scientific
attalnments of that group, deferred to thelr judgment in such mavters and
most graciously withdrew the application amid the applause of both the ar.
mies  whereupon he was tendered an application blank for membership in the
Society which he agreed to f£ill out at onde.

-

-
‘f:;' * k k Kk Kk X * *k
ot AN AVALANCHE OF ARTTISTRY.
s

- r

That meticulously minded mentor in matters photographie, Frank I. Jones,
delighted an audience 1n the Mazama club rooms on September 2)si with o lec~
ture entivled "Adventure in Color FPhotography. It was illustrated - of
course - with more than two hundred of Frapk's inimitable slides, all ex-
quisite 1n deteil, beautiful in composition and immaculately artistic, which
qualities are basic in the make--up of the man, as well as of his plctures.

Every detail was carefully prepared beforehand; without a hitch slide
followed slides on his spotless screen projected by intense illumination thru
his air-cooled stereptican Accompanying this avalanche of artistry was a
running verbal commenv, which was as replete with sparkling witticisms as it
was with educational wvalue.

The occasion proved to be a veritsble conducted tour under an expert and
genlal guide, first, thru the Valley of Ten thousand Smokes, then thru some
of the grandeurs of the QOregon Country and concluding with a visit to the
realm of flowers, all protrayed in their true colors. It was truly an ex:
hibition of photography at its ultimate!

C.P.R.
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Lectures
Friday ¢ - Mr. and Mra. Chet Wheeler, "An Amateur Geologist's Vacation."
Oct, 28
Friday : Note the change in date. The second Friday in Hovember is
Nov. 4 : Armistice Day and the fourth Friday immediately following is
Thanksgiving. It is considered advisable, therefore, to have

only one meeting during November, and that will be on the
first Fraiday of the month The ocecasion wi1ll be a joint meet-
ing with the Agate & Minsral Society The place will be the
same, Public Service Auditorium, 8:15 P.M. Dr.Edwin T.Hodge
#ill give us a talk about Mt. Multgomah.

Field Trips

Sunday : Leader, Dr Clark of Willamette University, to fossil beds in
Oct. 30 : the vicinity of Salem, and a siudy of a recent lake bed.

* * *

New Vembers - Reduction in Dues

Following our usual custom, a two-dollar membership fee will be accept-
ed for the balance cof the fisecal year, - from October 1st to February 28th,
This reduction applres to NEW members only, and includes a subscription to
the News- Letter from v. 4, no 19, to v, 5, no, 4 1nclusive.

Civic Booklets

Franklin Davis presented the luacheon group with copies of the Civaie
report of the City Commissioners, at the lunscheon on Oct. 13th. These
booklets set forth pertinent facts sbout City government and ars valuable
to anyonse interested in his government. Thanks, Franklin, not only for
the valuable booklet, but for your kindness in thinking of us.

Nominating Commitiee

The following nominating committee has been approved by the Executive
Board and appointed:

Dr. Courtland Booth {Chairman)
Mz. Franklin Davis

M1ss Rose Jennings

¥Mrs. Dwight Henderson

Mr. Leo Simon
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Dr. Robert Nelson

Dr. Robert Nelson, who 13 in charge of exploration for the Netherlands
Pacific Petrolesum Company (a subsidiary of Standard 011 of Californis) in
the Egst Indies, talked to a group of the Oregon Agate & Mineral Society and
Geological Society of the Oregon Country, Friday night, October 2ist. Dr.
Nelson is in Portland for a short time and kindly consented to tell us a
few things about prospecting for oil in the tropies,

Tork 1s based on airplane photographs. The plane flies at an altitude
of 4000 meters, taking pictures so that the conter: are cne-quarter of a
mile apart. These photographs are viewed through a stersoscope and the
topographic map built in & manner similar to that used by the 29th Engineers,
U. 5. Army. The geologlsts are able to pleot dip slopes on the pictures.
The meps are then tsken into the field and checked on the ground, using
available outerops and when these are non-existent, auger holes are resorted
to. As a final check the seismograph method is employed. Charges of
dynamite are exploded and seismographs receive the reflected sound. From
thege data 1t 13 possible to determine the angle of dip.

Most of the oil is found in stratas no older than middle llicesene. It
varies in gravity, some as low as 30°. Most of 1t has a paraffin base amd
someé of the wax has such a high melting point that the wax finds use for
tropical candles.

Dr. Nelson also gave some very interesting side-lights on the life of
the natives, and their customa.

Dr. Nelson 18 o graduate of the University of Oregon, with graduate
work at the University of California. Aamong his acgquaintances are Mr.
Claire P, Holdredge, and Mr, James Ward, who are engaged in forelgn service
for o1l companies,

+ ¥

Agate and Mineral Society Convention

The Agate apnd Mineral Society was host to the Federated Minerasl Clubs
of the Pacifiec Northwest during the week-end of Oct. 15-16. An unusually
beautiful and instructive exhitit of seml-precious gems and polished speci-
rmens was avallable to the publie. Mr., Tom Carney, Mr. A. W. Hancock, and
Mr. E, H. Rockwell, of the Ceclogical Society, had excellent displays. Mr,
Rockwell presided at the banquet, Saturday evening, as president of the
Agate and Mineral Society. Pathe News took motion pictures of the conven-
tion. :
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AMATEUR GEOLOGIST AT COOS BAY

A. D, Vance.

Der Fuehrer Treasher has requested, warned and threatened untll I have
agreed to record what to me were the highlights of my vacation on Coos Bay.

It had seemed rather futile for me to attempt to go into the geology
of an area which has been so well covered by various well-known authors.
Diller, 1896 1899 and 1901, Dall, 1898; Henry V. Howe, 1922; Schenck, 1927;
F. B. Turner, 1938, and others have collected specimens and discussed the
formations.

I have nothing to add to what has been written, but you may be interest-
ed in my impressions of the best fossil locaslities and the places where the
stratigraphic features can be seen to the best advantage. If you are inter-
ested, my advice is foxr you to take m copy of F. E. Turner's paper on the
““tratigraphy and Mcllusca of the Focene Western Oregon" and go down for =
week.

I was especially fortunste during my vacation in that Dr. Packard was
directing the summer field camp of the Institute of Marine Bioclogy while I
was there and twice a week he conducted a ¢lass in paleontology. He was
also collecting specimens of the fossil faune of the region for the siate
college.

The Institute of Marine Biology is a most valusble addition to the
state's system of Higher Fducation and Mr. Louis E. Oberson who was enrolled
and specialized 1n the study of Marine Algae will write for you about the
school and 1fs work.

If you go down to Coos Bay with but limited time at your disposal my
suggestion is that you starv at Caps Arago and work north and east along
the ceoast.

Cave Aragc 18 at the base of the Coaledo formation which was named
by Diller after the type locality near the town of thatv name. It is the
coal bearing portion of the Arago beds amd is upper Eocene in age.

F. B, Turnsr describes the Coaledo formsation g8 made up of a seriss
of shales and sandstones at least 6000 feet thick, measured from the west
end of Bassendorf Beach to the islands off Sunset Bay. But I $old you to
begin at Cape Arage, and I shall try and be consistenst. You should go
down the trvail from Cape Arago State Park te South Cove first. Here you
will see the formation folded into an anticline which passes across the
cape plunging northward and disappearing beneath the seawesed-covered reefs
in North Cove east of the point where the North Cove irail reaches the beach.

Reefs off the shore between Middle Cove and Rorth Cove indicate the ex-
istence of a synelinalfold with its axis in the trough between the reefs and
the shore.

Turner divides the Coaledo into three sections, the lower 1600 feet

thick, the middle 3200 feet thick and the upper 1200 feet thick and he re-
ports that only the lower and upper sections are highly fossiliferous.

v. 4 no. 20 -224-



I found the best place for collecting fossils from the lower Coaledo was
at Middle Cove. A trail plainly marked "i{iddle Cove" directs you down the
cliff from the Cape Arago StatePark.

Large boulders strewn along the beach are so filled with fossils that
one must teke a second loock to see the cementing agent. '

Just off shore at high tide, but connected to the beach at high tide,
i a small fsland. On the shore side of this island one can find excel-
lent specimens of the Eocene sand dollar (Scutella coosensic Kew). Con-
cretiornsg between the 18land and the share often contain fossil erabs.

Dr. Packard wes quite delighted with the fine specimens of Gastropods
and Pelecypods we found and with the number of species. Several species
not described by Turner were collected.

On the beach st North Cove the fossils are not plentiful. I managed
to find two fossil teeth of a shark and an unidentified fish bone about
1000 feet north of the North Cove trail.

From Cape Arago northward past Sunset Bay to the Cape Arasgo lighthouse
the strike roughly parallels the coast. At the lighthouse the shore line
turns eastward into Coos Bay. As a result the section from the Cape to the
lighthouse is mll in the lower section of the Coaledo. From tle lighthouse
eastward the sea ¢liff cuts across the section. !

Sunset Bay 18 about two miles north of Cape Aragoe and perhaps 1000 feetv
south of the lighthouse. It is a good fTossil locality and should be vigsit-
ed.' Along the north shore of the bay we noticed several small fault off-
sevs and looking south across the bay the strike of the steeply dipping for
mation follows a wide curve jndicating that the apparently simple structure
may have its camplications.

From the lower Coaledo Turner describes 44 species of Molusca and states
that 29 of them are common to the Cowlitz formation of Washington or to the
Tejon of California.

The upper Coaledo specimens are found in highly fossiliferous lenses
in the vicinity of Yokam point.

East of Yokam point the contaetr formation and the Bassendorf shales
are buried by beach, sand and soil. These shales were detcrmined by Dall
to be of Oligocene age. As measured by Diller they are about 2210 feet
thiek. The dip and strike ere said to te the same as the underlying
Coaledo. -

Overlying the shales 1s the Tunnel Point sandstone reperted by Diller
as 850 feet thick. In a narrow lens at Tunnel Point, excellent gpecimens
of Acila shumardi were found placing this formation in the same biozone as
Pittsburg bluffs. {Nueulid Bivalves of the Genus Acila.  Schenck]}. .

Since the south jetty has been constructed sands have drifted in and
nearly filled the sca cut tunnel which gave the point its name. Zntrance
can still be hnd for a short disvance at euch end of the tunnel. All three
of the sections so far referred to have approximately the same dip and are
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conformable to sach other. g
East of Tunnel Point a short distance the western 1imb of the South
Slough syncline {Empire formation) liss unconformably upon the Tunnel Point
sandstones. The dip is given by Howe as 40° compared to a dip of 70° for

the older formation.

At the point where the south jetty leaves the sea ¢liff Dr. Packard and
I found fossil bones of a large marine mammmal. They are in a good state
of preservation. Dr. Packard has them and if any society memhers find more
they should be submitted to the doctor for study.

The Empire formation 1s marked by fragments of fossil Pectens. In
the sandrock at the east end of the jetty rallroad tunnel through Coos Head
point some good Tecten specimens can be secured. South slough lies along
the axis of the south slough syncline (Empire). The eastern 1imb of the syn-
cline south of TFossil Point is non fossiliferous or nesrly so. )

t

Fossil Point 1s formed by the Coos Conglomerate (named by Dall).

Howe agrees with Arnold and Hannibal that 1t i1s a basal conglomerate
uads up largely of pebbles and fossiliferous boulders from the beds below
and lying upon an irregularly eroded surface but does not agree that there
is any angular unconformity with the underlying Fmpire. He believes that
the Conglomerates are an integral part of ths Empire. He presents convine-
ing data in support of his theory.

For some. unknown reason on our. first _visiv to the Coos Conglomerate we
found no fossil whale bones. Dr. Packard lectured his cless on training
the power of observation snd we collectad fossil shells for an hour,

At a later visit we found at least a dozen specimsns of fossil whalse
in the Coos Conglomerate. Since the surface of the Coos Conglomerate is
lessa than 50 feet square, one wonders where they were when Dr. Packard was
advising his class to traip the power of observation. Finally, in the Em-
pire formation not fifty feet north of Fossil Point we found a large fossil
whale skull half buried in the sandstone and beside 1t a lower mandible
fourteen feet long.
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KLICKITAT MINZRAL SPRINGS AND GAS ICE PLANT
by J., C. Stevens

On September 25, 1938, the Geologieal Socisty of the Oregon Country was
entertained by The Gas Ice Corporation at 1ts Gas-Ice Plaht on Klickitet Riv-
er 2 miles above Klickitat, Washington, and about 14 miles asbove the mouth
of Klickitat river. About 18 cars and 70 perscns formed the earavan which
left Portland at 8:30 am. The route was on the Washington side over the
Evergreen Highway to Lyle, then over a fair country road to Klicxitat lineral
Springs.

Stops were made en route at Cape Horn, North Bonneville and Si¥%S tunnel
no. 5 betweeén Cooks and Underwood, At Cape Horn a brief talk on the basie
geology of the Columbia river was glven. In evidence were the o0ld Columbia
River Basalts of mlddle or late Miocene forming the base of the serieés ai
this point. O0n the eroded surface of these balZaltiec flows, styled by Hodge
the Coriba surface, were laid down great deposits of gravels interspersed
with si1lts and reworked volcanic ejecta, called by Betz and Willjams the Sat-
sop formation but now more generally known as the Troutdale gravels., On top
of these were then laid down a series of lava flows callad the Cascade Ande-
sites (Cascan formation ~ Hodge). '

From North Bonneville can be seen splendid exposures of the Eagle Creek
formation, resulting from the explosive type of volcanic sctivity of late
0ligocene or early Miocens that underlies the Columbia River hasalts were in
evidence in Table Mountain and Red Bluffs. From these mounteins great land-
slides occurred that dammed Columbia river, estimated by some at 5000 years
ago, whose remains were evidenced by Cascade Rapids at Casecade Locks, now
submerged by Bonneville Dam. The Eagle Creek formation is an indurated ag-
glomerate of voleanic pyroclastica, probably ejected from a once mighty vol-
¢ano, On this formation Bonneville Dam 1s founded, while ar intrusion of
andesite on the Orogon side forms the foundetion for the power house.

Tunnel no. 5 was of interest because of a collapse of the roof that
occurred in the early morning of January 10, 1936, filling the tunnel with
gravel Tor a length of 116 feet. Trains were re-routed for several months
over the Union Pacific system. A highway tunnel parallelling the rajlroad
tunnel was then under construction. The portal cut had just been completed
when, following a few-days of heavy rain, a slide ogccurred which erushed the
concrete roof of the railroad tunnel.

After the debris from the slide had been cleared from the roof of the
tunnel it was found that the line of the tunnel was crossed at nearly right
angles by an o0ld V-shaped ravine eroded in the solid rock that hud been filled
with gravels, The bottom of the ravine was about on a level with the grade
of the tunnel and the =ides sloped about 1 on 2 to a width of 63 feet at the
tunnel roof. The tunnel had been excavated in solid rock except for this
ravine crossing which of course wes through the gravels. It was this 63-foot
length of roof that broke under the weight of the overburden. The tunnel
was constructed in 1906 and had stood all these years until the portal cut of
the highway tunnel had been completed. A suit against the State of Washing-
ton Highway Commission, just concluded in the Superior Court at Olympia, was
won by the SP&S Ry. Co, and damages of some 3$130,000 awarded the railroad
company. The case 13 now on appeal to the Washington State Suprems Court.
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Klickitat Mineral Springs were reached at 1:00 pm where the Gas-Ice
Corporation had hot coffee and c¢ream ready for the erowd. ZLunch was caten
in the bottling plant. Iee cold Elickitat mineral water was also served and
sample bottles given to all and sundry. After lunch talks by ¥r. Roy Elli-
son, Vice-prasident of the company, Mr. Jack Newbern, Superintendent of the
plant, and the writer gave the background of the developmeni; the essentials
of which are set forth following:

Historical. The presence of carbon dioxide gas with spring water at Klick-
itat Mineral Springs, Washington, has besn known to exist for a great many
years. The Indians at Klickitat, who originally owned the land on whieh the
springs are located, used the water and oxidized clays for medicinal purpos-
es long bhefore the presence of the white man in the Morthwest, and they named
the springs "Klickitat", meuning Ypure water". If remained, however, for one,
John W, Langdon of Walla Walla, Washington, to see the possibilities of util-
izing the mineral water by bottling it at the location and placing it upon

the market. lle built some very fine buildings, a hydro-electiric plant, us-
ing the water from the Klickitat river, and had his project nearly completed
in the fall of 1930 when he died. The properties were held for some time by
the Langdon eatafe in the name of the Kliickitat Mineral Springzs, Ine. In
1931 it was decided to dispose of the properties and Ray B. Newbern of Ssattle
acquired them by purchase under a ninety-nine year leass,

In 1931 the Gas-Tee Corporation was organized to take over and operats
the property and %o build a plant for the manufacture of solid carbon dioxide,
known as Gas-Ice, Dry-ice, Ku-ice, amd verious other trade names.

Efforts were immedlately concentrated on the manufacturs of solid-cerbon -
dioxide and the marketihg of the mineral whter was temporarily deferred. The
Gas-Ice plant was completed and the marketing of ice began in May 1932. The
production of the present plant averages about four tons per day. The use of
s50l1d CO» os e refrigerant is comparatively new. It was first sold commer-
cially for this purpose about 1925. Table 1 shows the growth of the Solid
€O, business in the United States as well as the production by the Gas-Ice
Corporation at Kiickitat.

SOLID CARRBON DIOXIDE PRODUCTION

Produetion at Klickitat,

Year Production in USA fagh., by Gas-Ice Corp.
192% 170 tons

1926 525

1927 1715

1928 7000

1929 22000

1930 50000

1931 70000

1932 78000 98 tons
1933 88000 207

1934 91000 315

1335 95000 466

1936 130000 543

1937 220000 606

1938 200000 800
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The Production of 5So0lid farbon Dioxaide. The CO, gas comes with minera)
watcr from drilled artesian wells. At the surface the water and gus are =91
arated, the water flowing to the river and the gas belng drawn to the plant
by a suction pump operating at zbout 4 inches (mercury} of vacuum {12.6 Ibs.
per sq.in. absolute), where it 1s stored in a gasometer. The process of
solidification consists of compressing the gas in two stages to about 500 ib..
ver sq.inch and cocoling it by refrigerstion to about 40° below zero where

1t liquefies and is pumped into steel storage tanks.

"hen this Jow femperature gas 13 released in the snow press through u
small nozzle into atmospheric pressures within the snow press., the expansica
cools it down to about 110 degrees below zero where 1t solidifies in the foram
of snow and 1s then compressed in the vress to solid white cakes 10x10xit
inches, weighing 80 1bs Solid CO» weighs 92 pounds per eu.ft , nearly 707%
more than water tce, and has s temperaturc of 109° i'. below zero. Each cake
is wrapped in paper und then enclosed in a paper carton and stored in insulated
bins unt:l shipped. About 10% loss 18 allowsd from the plant to destinat:ea.

The remarkable thing about the Klickitat gas is 1ts purity. Table 2
gives the results of analysis of the gas.

Table 2
AVALYSIS OF KLICKITAT COp GAS
Carbon Dioxide 98 a1,
Oxygen c3
Nitroger 1.3

The presence of oxygen and nitrogen was probably due to an sdmixture of
air in the sample. The absence of wen a trace of sSulpbhur is very gratifying.
There ara a number of wells in the cmuntry producing CO» gas but 1t genera, -
ly contains sulphur gases or other ingredients that render it unfit for re
frigeration purposes without expensive purification.

Otherwise the preduction of CO» gas for the manufacture of dry iee 19
by burning coal or petroleum or by freeing the gas from the resulting mr.rc-
ities. The principal producers are the Air Reduction Corporation and Liguid
Carbonie Corporation,

Mineral Water. A modern hottling plant has been installed where the miretal
water is bottled and s0ld as a beverage and a mixer. A contraect has recent
1y been consummated with Safeway Stores under which 1t 18 marketed under tre
name of "llerry Mix", The water is obtained from the flowing well in the bott-
ling plant. It as first settled and treated to eliminate the free iron thar
would otherwise stain the bottles, then filtered and recharged with COp za=
and bottled for shipment. Table 3 gives the chemical analysia of the mis-rol
water.
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Table 3
ANALYSIS

Mgms . per Litre Equivalts. Parts per million
Tons & Radicles
($10.2)
Silica Ion 99.4 1,0600 99.0
. {s10.3)

Silica Radicle 40.4 40.2
Sulphurie Anhydride {sa.4) None Hone
Bicarbonic Acid (HCC.5) 1293.0 21.1974 1288.0
Nitric Acid {¥0.3) .4 L0064 .|
Nitrous Acid {NQ.2 )Trace

Iess than ,1 - Trace less than.l
Phosphoric Acid (P0.4) ] 0221 .7
Metaboric Acid - (Bo.2) None Kone
Arsenic¢ Acid {AsO ) None None
Chlorine {1 ) 7.5 L2115 7.5

; 22.45974

Bromine {Br ) None None
Todine (r } None None
Iron (Fe } 11.7 L4190 11.6
Alumnia (A1.20.3) 2.7
Manganese {in ) None Kone
Calcium {(Ce } 155.2 7.7466 154.6
Barium (Ba } None Kone
Strontium / (3r ) None Nonse
Magnes1um o (Mg ) 153.6  12.6320 153.0
Potassium (K ) 10.7 L2731 10.7
Sodium {(Na ) 32.8 1.4261 32.7
Lithium (Li )Trace

less than .l- Trace less than .1}
Ammonium (NH.4) o u .l " " .1
Volatile & Organic 188.0 ’ 1687.2

1996.1 22.4974 1988.3

Free Ammonisa .2 . ol
Alb .3 )
Haitrogen in Nitrates .1 . .1
Nitrogen in Nitrates Trace Trace
Oxygen raguired .36 .36
Free Carbhon Dioxide 1%42.00 1326.6
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HYPOTHETICAL COMBINATIONS

Mgme. per Litre Parts per Million
NaNO 3 .5 .5 Sodium Nitrate
K CcL 15.8 15.7 Potassium Chloride
KHCO.3 6.1 6.1 Potassium Bacarbonate
HaHCO0.3 119.4 118.9 Sodium Bicarbonats
Mg (HCO.3)2 923.9 920 4 Magnesium "
CA (HCO.3)2 540 3 538.1 Calcium "
FE (EC0.3)2 37.3 37.2 Iron "
Ca.3 (P0.4)2 11 1.1 Calcium Phosphate
Ca 510.3 61.6 61.4 Caleium Silicate
AL 20.3 2.1 2 7 Alumina
8i0.2 99 .4 99.0 8Silica
Volatile & Organic 188.0 187.2

1996.1 1988.3

sral
Ice C

ORICIN OF MINERALIZED WATZR AND CARBON DIQXIDE GAS

The following 1s extracted from "Report on Propsrties at Klickitat lMan-
Springs", by Claire PP, Holdredge, Consulting Geologist, made for Gas-
orporation, Seattle, Washington:

"Carbon dioxide gas occurs in many places in the world in close
association with volcanic activity and there are few natural. occurrenc
os of 1t that are not defanitely traceable to that source. It 1s given
off when the pressure is relieved on a molten megma and the mass be-
comes stationary and starts to cool. Water 1s given off in a like man-
ner and when charged with carbon dioxids 1s a strong solvent and may
carry large guantities of minerel salts in solution. When waters given
off in this manner find their way to the surface through the natural
openings in the rocks they form mineral springs. If their source is
close to the surface and the cooling mass from which they come still
hot the springs may produce hot water. ‘fhen tho source 1s farther down
and the water forced through cool rocks then the springs are celd. In
some cases the gas may escape alone and on its way to the surface en-
counter descending waters. Under the pressures existing at depth the
waters may become charged with the gas making them strong solvents for
the minerals in the surrounding rocks. Thus the charged waters return-
ing to the surface may dissolve much mineral matter from the rocks with
which they come in contact.

"The spraings 1n the Klickifet area producing mineralized water and
carbon dioxide are undoubtedly of volcanic origin. The nearest voleanie
vent known to exist in the arem is Kelley Bufte, near which is Blockhouse
Spring, about 7 or 8 miles west of Goldendale and about 8 miles east and
2 miles north of the Gas-Ice Corporation plant. This vent was formed
long after the basalts of the Columbila Hiver Formstion had been formed,
folded and eroded and 1t 1s probable that the mineral springs were form-
ed at this tims. But the springs in the Klickifat Canyon,K since most
of them issue from the northwest wall of the canyon, do not come from
the intrusive body which formed Kelley Butte Somewhere deep down be
low the bottom of the canyon and perhaps sliaghtly to the northwest a bedy
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of similar lava failed to reach the surface for some reason. The gas
and probably the water are now coming from such a body of lava as it
slowly cools and erystallizes.

"The depth at which this lava is cooling and giving off the gas
is unknown but it i3 probably great because the waters are apparently
.about the same temperature as the rocks from which they issue at the
surface of the ground. The amount of basaltic lava below the bottom
of the Klickitat Canyon i1s probably more than 1000 feet and since these
basalts are highly resistant to intrusions of lava it is likely that
the intrusive body from which the water and gas 18 coming does not ex-
tend up inte the basalts and may not extend even up to the bottom of them.

' “"The water and gas rise to the surface through the natural openings
in the basaltic laves of the Columbla River formation. These include
the various types of fractures and the bedding planes described earlaier
in this report. It 1s certain that they do not follow a very erratic
course. They no doubt ascend slong many different fractures at the
same time and may follow a zig zag course by travelling laterally along
horizontal openings where the course offers the least resistance., This
is true only of the basalts. Since it is not known what formations un-
_derlie the basalts nothing can be said of the manner in which they may
arise through these formations af their source is deeper than the base
of the basaltfs. The wells that have besen drilled close to former
springs of the charged mineral water indicate a more or less veriical
course, at least from the depth to which these wells have been drilled.
In practically every case the wells nearest the original springs have
been the heaviest 7producers of gas while wells at some distance from

{he springs have shown a more or less proportional decrease.

"DerJlopment of these springs, begun about 1930, has resulted 1in
tne d;ggzﬁg of two wells and the drilling of twelve others. These are
in two groups, one of which is near the bottling plant while the other
is about 3000 feet east near the north bank of the river. Two wells
in the former group and one in the latter are now producing practically
all the gas. In general these are the deeper wells and the wells clos-
er to the original springs. All the wells in sach group capable of
producing appear to be ainterconnected but the twe groups 40 not appear
to be connected to the extent that the pumping of one group affects the
other group.

"There 1S no possibility of depleting the supply of carbon dioxide
in this area. It wi1ll continue to be given off by the cooling lava
mass from which 1t comes for thousands of years in approximately the
same volume that it is given of f today. The cooling of the lava is the
controlling factor and this cooling is so slow at the depth at which it
13 occurraing that it is imperceptible. Therefore the question of ds-
pletion need be given no further consideration”.

* %k X

Qur fellow member, E. N. Bates, chairman of Oregon Section of American

Society of Mechanical Engineers, is now in Los Angeles, attending the Annual
Regionel Conference of the Pacific Coast District of that society.
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Field Trips

Sunday t The Mazamas have invited the Geological Society of the Oregon Country

Nov. 13 1 to accompany them on a tour of the State Capitol. The party will leave
Portland at 9 AM,, and reassemble in Salem at 11 at the Capitol build-
ing. A dimner is being arranged at the Argo Hotel for those who wish
to eat with the Mazamas., Full particulars may be obtained from any
Mazama. '

Sunday : Lender, Franklin Davis. Larch Mountain. Party will leave the usual

Nov. 20 : meeting place, 6th & Yamhill, at 8 AM.; drive to within 1% miles of
the top of Larch Mountain. Those who wish to remain at the forest camp
may do so, Hike %o the top of Larch Min. Mr, Davis has scouted many

- interesting outerops and this should be an unusually fine field trip.
Mr. Davis also suggested that each member bring plenty of lunchl

Lectures

Friday : Mr, Thomas A. Carney. "A Geological Fantasy, by an Amateur Photograph-

Dec. 9 : er", the geological wonders of the National Parks, in moving pictures.
Mr. Carney takes exceptionally fine plctures and a large part of his
exhibition consists of color film, Mr. and Mrs. Carney toured a number
of the National Parks this summer, and this account of their vacation-
ings should be particularly pleasant. Bs sure to save this date.

NOT®E : There will be no lecture on Nov. 11, Armistice Day, nor on Nov. 25th,
which immediately follows Thanksgiving; nor on Dec. 23 which is just
prior to Christmas Eve, It is not the poliey of the Geological Scciety
to pass any lecture date, but it is considered that this arrangement is
most advisable, under the conditions.

NEM MEMBERS

The Geological Society of the Oregon Country is proud to announce the follow-
ing new membera. Thus our Society grows and the fascinating hobby of geology is
extended to more and more people.

Miss Nellie Jange
1534 S.W,56th Ave.
Portland, Oregon Phone TA 8164

Mrs, Julia S, O'Brien
Martha Weshington Hotel
Portland, Oregon Phone AT 8047

Dr. and Mrs. Adelph Weinzirl

3536 NE 27th Ave.
Portland, Oregon ) Phone GA 5706
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COMMITTEE APPOINTMENTS

Annual Banguet Committee: . Projection Screen Committee
Dr. and Mrs. Arthur C. Jones, co-chairmen Mr. 0. E, Stanley, Chairman
(Committee membership will be announced o . (Committee to be announced}

in next issue of the News-lLetter)

OREGON CERAMIC STUDIO OPEN HOUSE

[

The Oregon Ceramiec Studio has arranged to keep an Open House on November 19
and 20, (Saturday and Sundey) from 10 tec 5 o'clock. A special invimtion is ex-
tended to the members of the Geological Society of the Oregon Country to see the
building on Saturday or Sunday. The address 13 3934 S¥Y Corbett St.. It can be
reached directly by the N & 8 Portvland bus {Third Ave.) which passes by the door.
By auto, it 13 one block toward the river, gt Thomas St., from Barbur Boulevard;
also,' from Ross Island Bridge by going around the Island and over the bridge one
goes south a few blocks. Corbett St. 1s the street definirg the west side of the
Island. The invitation is extended through the courtesy of Mrs.lydia Herrick Hodge.

NEWS OF THE MEM BERS

Mr. Thomas A. Carney showed some of his fine motion pictures of Yellowstone
National Park at a meeting of the Portland Soroptimist Club on Oct. 24th.

: Mr. Ray Treasher made an appearance befora the Mazamas on Oct. 26th, using
the Tiallowa summer cemp of the State Department of Geology and Mineral Industries
as a basis for his talk

: . T -

-Dr. Edwin T. Hodege addressed the combined Agate & Mineral Society and the
Geological Scclety of the Oregon Country on Nov. 4th, lecfuring on Mt .Mulinomsah.
Cver 240 members and guests were present. Have you noticed that without exception
our largest meetings occur when Dr. Hodge mskes the address?

ERRATA

-

The following item should have appeared just under the title of Dr. Smlth's
article, "H:ghllghts of a Geological Travelogue through Oregon':

"The following manuseript was published, in part, by the Oregon State High-
way Department. It is thought that the complete manuscript will be of interest
to members of this society, and permission for its use has been granted by Dr.
Smth and by the State Highway Depariment.*

THE ROCKCRUSHER

The Oregon Agate & Mineral Society announces their new society bulletin en-
titled "The Rockcrushar", It gives news notes and items of interest. It 1s
rumored that Mr, A. W. (John Day) Hancock has something to do with its publica-
tion.
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FOSSIL HUMAN FOOTPRINTS

by R. R. Poppleton

-

.A couple of years ago on.the trip to Mt. Adams, the caravan stopped at
Little Goose Lnke, about seven miles west of Peterson Guard Station, and in-
gspected so-cmlled footprints in the rock which were visible at low water
stages. This brought to the minds of several of us the footprints which
we all supposed were in the lava on the slopes of Kilauea crater on the is-
land of Hawaii., ©Since that time, I have carried on a correspondenze with
various parties, both at Washington and at Hilo, and I have just recently
secured an article from Mr. B. ¥, loomaw, Jr., Acting Superintendent of the
Hawaii National -Park, entitled "Fossil Human Footprints in the Kau Desert"
by T. A, Jaggar, Volcanologist, located at Hawali. This article is very
complete and T guote extracts from the same as follows:

*  *In the spring of 1920 during visits to Mauna Iki (the long
dome of lava built in 1919-20), Mr. R.E. Fineh discovered the prints
of naked human feet in old beds of volcanic ash, In current ex-
ploration of the desert these ancient trails have been photograph-
ed and knowledge of them is incremsing. The prints are preserved
by solidification of the ash mud though the agency of a carbonate
or su]lphate crust. This is the pisolitic ash which increases in
thickness nearer to Kilauea. The pisolite spheres glve evidence
of mud rains, and the footprints have invariasbly been found in
the layers showing the soilidified rain drops. The squashing out

_of the mud from under the bare feet is shown in the hardened im-
pressions. - Scores of these impressions of adults and children
are preserved In a tract of low ground, protected from erosien, .

a few hundred yards west of the Mauna Iki, end aebout six miles
from Kilauea southwest. A few footprints of pigs have been found,
lithified and ancient like the human tracks. TFlsewhere tke ash
beds have been mostly washed away by winter storms. The heds are
remnant from a mantle of irregular thickmess which iIn 1790 covered
the whole country for a depth of from four to thirty or more feet.
There 1s one lower layer which shows sun-dried mud cracks, and
this stratum has a few footprints. The main layer exhibiting
footprints is the upper stratum about three feet above the mud
erack layer. DBetween the remnant patches of ash which preserve
the hardened footprints there are flat and sloping areas of washed
cld pahoe-hoe lave, The ash patches in this region are not very
numsrous, and many of them preserve footprints, showing that great
numbers of.natives crossed the country when it was covered with
volcanic mud.

"This fact agrees with Hewallan history to. the effect that
the "army" of Kecua, a native chief, crossed the desert from Hilo
to Kau during the explosive eruption of 1790, when one company of
these warriors was overwhelmed and killed. The footprints are di-
rected both towards Kllauea and away from it, and the petrified
trail has now been followed for about four miles, with groups of
footprints discovered here and there along a route which extends
northeast-southwest between localities five miles and nine miles
southwest of Kilauea crater. The investigation is not yet completed
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"and it is still doubtful whether the main trail passes Kilauea

on the north or the south side. The lapilli and coarser beds
near the crater are not suitable for preserving any impressions.
Stone shelters used by the native wayfarers were overflowed by

the lava of 1920 on the east side of Mauna Iki. Footlprints have
been found ebout & mile northeast of Mauna Tki along what seems

to be two different routes. Thers is no possibility of these
footprints being modern, for the natives of this high country
rarely go barefool, this ash does not make mud patches today, and
the solidified shell in which the footprints ere lithified was a
product of the acid volcanic gases, mingled with mud rains, which
were distinetive of the 1790 eruption. Furthermore the extensive
erosion ‘of the ash, now represented by remnant patches bearing
footprints, the footprint layers being clearly older than the ero-
sion, effectually disposes of any theory attributing recent origin
to the prints. [Lastly, the fact that the mud-crack layer exhib-
its some footprints, positively dates the trails as contemperaneocus
with the eruption, for this layer was buried under subsequant ash
strata of the seme eruptive period."

At this pofnt the article goes into the dstail of the eruption which,
as you will note above, was dated in 1790, and also gives details of the var-
ious parties who were caught in the eruption and photographs of skeletons
found. The assumption 1s that the explosive column during this eruption
shot up at least 30,000 feet above the summit of the mountain and from var-
10us legends we gather that various people lost their lives at three dis-
tinet loecalities.

The interesting conclusion which I arrived at was that we were all mis-
taken when we stated that the footprints were in 1ava which had solldified
after the prints were made ! . -

I alsv have a 1atter from Margaret Titcomdb, Librarian of the Bernice P.
Bishop Museum at Honolulu, definitely stating that the fossil footprints are
in volcanie ash, not in molten lava-.- I copy as follows: )

"The foss1l footprints, which are in volcanic ash, by the way,

not in melten lava, have been written up by Dr. T. A. Jaggar in

the Hawaiian Volcano QObservatory Bulletin, Volume 9,1921, pp. 1l4-

118, 156-157. You may wish to read also 'The Products and Struc-

ture of Kilauea', by John B. 3tone: Bulletin 33, B. P. Bishop Mus-

eum, though nothing new is given concerning footprints alone.

In Dr. Jaggar's article reference is made to other works, but I be-

lieve that Dr, Jaggar's article is morse comprehensive than any other,

I have also a letter from Harold S. Palmer, Professor of the University
of Hawail at Honolulu, from which I quote as follows:

"I know of no footprints made in molten lava! .

' For information regarding the footprints made in wet, cool
volcanic ash, near Mauna Tki on the southwest slope of Kllmuea, I
-would recommend that you address the Superintendent of Hawaii
National Park, Hawaii T.H." -

I have the complets information assembled at my office and will be glad to
have anyone drop in and look the same over at their convenlence.
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HICHLIGHTS OF A

GEOLOGICAL TRAVELOGUE THROUGH OREGON
) By Warren D. Smith
University of Oregon.

To_the person who makes geology his life's work, or to the layman who
makes geology his hobby, the State of Oregon offers many unigue features and
a great diversity of geological formations. A part of that vast region, the
Pneific Northwest, formerly known as the Oregon Country, QOregon 18 a segment
of the most active part of the continent, whers not only is the world still
"in the making" (much of it dating from the Tertiary), but where from Alaska .
to Mexico, some of the most actlve geological investigation in the country i1s
now being carried on. A great mountain range, the Cascadea, a chain of vol-
canis peaks extending north and south, divides the state into a one-third
marine western portion and a two thirds continental eastern portion, and is
directly responsible for striking ani far-reaching c¢limatie differences.

Geological formations with their great diversity in composition, struc-
ture ‘and age, and important climatic differences cause the state to be sub-
divided natursily into eight distinet physiographic regions: (1) The Coast
Mountains; (2) the Willamette Valley; {3) The Klamath Mountains; (4} The
Cascade Range; {5) The Columbin-Deschutss Plateanu; (6) The Blus Mountains
{and Wellowa Mountains), (7) The Snake River region; (8) The Central Lake
region {Great Basin}

Some of the outstanding geologic and scenic features in the 96,000
square miles of this diversified terrain comprised in this great state are
briefly described below in following sections. The attention of the more
serious traveller or student of natural history is called to the bibliography
prepared by Treasher and Hodge for the State Planning Board.

THE OREGON CAVES

In the northern part of that vast area known as the Redwood Empire, hid-
‘den away in the’ Siskiyou Mountains, 52 miles southwest of Grants Pass on U.S.
Highway 199, are the famed Oregon Caves. These "marble halls" are great
caverns found in a bluilsh gray marble formation which is an altered series of
limestone beds deposited in an aneient sea, probably as far back as the Pal-
sozoic era. later thers' was a period of mountain making during which much
of the limestone changed into marble. Through the fractures caused by the
Tolding and buckling of the earth's erust, the ground waters seeped, slowly
dissolving the softer limestones, leaving the giant chambers and passageways
which we see today far below the surface of the ground.  These waters, through
precipitation and evaporation, deposited & part of their material in fantastic
amber-colored pendants (stalaciites) and in grotesque accumulations on the
floor (stalagmites), which in places have joined to form giant pillars seeming-
1y to support the exquisitely frescoed ceilings.

The largest chamber in the Oregon Caves is known as the "Ghost Chamber®
in which a hundred or more people may ensily assemble. Perhaps most spectac-.
ular is the chamber known as *Paradise Lost" where the majestic stalactltes

.. and stalagmites are enhanced by a system of colored lights,
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On every hand are balustrades, chandeliers, minarets, and altars, spark-
ling with myriads of lights reflected in mirror-like subterranean pools.
There is the tinkle of softly falling water but there is no sound of birds,
no rustling of forest lemves - only the quiet of underground pussageways and
chambers of a subterranean world.

THE OREGON COAST.

. For 400 miles from the California line to historic Astoria, Oregon's
splendid coast highway (U.S. 101} follows the blue Pacific, winding its way
through aisles of rhododendron (Rhododendron californicum), azalea (Rhodo-
dendron occidentale) and golden Scotch broom {Cytisus scoparius); cutting
ite way into rugged ¢liffs nearly a thousand feet above the water; spanning
rivers and bays with' plcturesque bridges; paralleling glistening beaches
virtually at the edge of the pound ing surf;, skirting mountain-like sand dunes
and lakes pordered by evergreen virgin forests; _bassing at every turn geolog-
ic features which invise investigation and study Within this distance the
travellsr will see three initial types of coast line; namely, those which are
the result of volcani¢ accumulations; those resulting from reglonal movement,
. such as submergence and emergence of large portiong of the land; and those
which are the result of faulting where there. have hgen great ruptures in the
terrain, causing displacement of formaflons .. )

" From the California line 'as one "drives northward along this magnlficent
highway, he sees first north gnd, south of the. small town of Brookings a fine
example of an elevated wave-cut coasfal plain, dotted with old sea stacks
varying from 100 to 150 feet in height. Midway between Brookings and Port
Orford is the Devil's Washing Machine, a local name given to an exceptional-
ly large vertical fraeture 15 to 20 fest wide extending nearly 100 feet in-
to the hard sandstome. Like a gigantic bydraulic ram, the sea forces it-
self with tremendous pressure.into-the .cleft, smashing and thundering against
the inner walls, shooting high into the air to fall in showers of whiie spray
and foam. ' i

As the traveller speeds northward he passes the westernmost point of the
.Oregon coast, Cape Blanco,.and comes to "Bandon-by-the-Sea'.  Its gaunt sea
stacks, arches and caves line the white beach ~ lonely and isolated remnants
of an anciont wave- out platform

!

b

. Beautiful Coos Bay wheré the forest-covered hillg come down to meet the
sea, 1ls a fine example of a coast. of submergence where sinking has taken
place, resulting in the drowning of the river mouth. One arm of this bay is
. spanned by a mile-long, concrete bridge, one of the new group of bridges
which marks the completion of one of the longest and finest highways in North
_ America.  Alopg this highway, north-.of Marshfield, one travels past a chain
of narrow lakes which are in the main old rivers dammed by migrating sand
dunes which are now covered by forests. . One of the largest and most beauti-

.- ful of these, is Silteoos,; The gvergrean canopied shores of these lokes are

unrivalled as sites for summer, resorta and homes and their waters prov1de
unexcelled sport for the fisherman and boatman.

. Almost within the shadow of thax prqminent and picturesque headland,
Heceta, is a series of remarkable . .caverus,- some hundreds of feet long, pro-
duced by marine erosion along the fractures and joints in basalt and basaltie
agglomerate. Qne of these is the well-known Sea Lion Caves which has three
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openings, two from the sea, and one from above by which the cave 1s now en-
tered by means of a stairway. Here in the comparative quiet and shelter of
these great stone walls, sea lions from the open waters come to rest on rocks
near the center of the largest cavern.

Like a glant watchdog, Yaquina Head, just north of Newport, topped by
its lighthouse and coast guard lockout, stands high above the bar at the
mouth of Yaquina Bay. Similar to most of the headlands along the QOregon
coasy, 1t is made up of a large mass of volcanie intrusion which is harder
than the surrounding materials and has thus withatood the battering of winds -
and waves. Intereating fossils, both invertebrate and vertebrates, have
been found in the rocks near Newport, beginning many years ago with Dr. Con-
don's investigations, up to the recent finding by E. L. Packard of the remains
of a primivive ljocene whale.

Cape Lookout, although several miles off the highway, is perhaps one of
the most scenically interesting spots on the entire Oregon coast. This cape,
extending nearly two miles out to sea at right angles to the coast, rises in
almost sheer c¢liffs 600 to 700 feet mbove the water., Here a great lava
stream from the back country poured into the sea, leaving its racord at lower
levels in the form of "pillow" lava, a structure produced by the sudden chill-
ing of hot lava under water. A short distance back of Cape Lookout and south
of Cape Falcon, is Neahkahnie Mountain, rising to an elevation of 1700 feet.
ITts bold cliffs drop like an escarpment 900 feet and some of its valleys have
heen cut off by faulting end are literally hanging valleys. Around this
mountain, the highway cuts its way almost a thousand feet above ths thunder-
ing breakers.

And now the traveller comes to the end of this great expanse of rugged
timber-lined Oregon coast - to the famous Clatsop Spit and beach ridges just
gouth of the Columbia river. These ridges are entirely made up of sand and
gravel thrown up like great waves. They vary in height from 25 to 50 feet
and are in some cases 100 feet wide at the base. Investigation indicates
that they owe their origin to the building of off-shore bars which grew in
height, after the bar reuched sea level, by the addition of windblown and
waveborne materials, thereafter becoming dune ridges.

THE COLUMBIA RIVER GORGE AND MOUNT HOOD.

The Columhia river, mightiest river of the west, and the pieturesgus
gorge whieh it has cut through the Cascades on its way to the sea, present
a galaxy of natural scenic wonders that have few rivals on the globe. From
Portland, U.S. Highway 30 serpentines and tunnels 1its way mile after mile
around and through s0lid basalt precipices eastward to join that part of
the highway known as the 014 Qregon Trail. Multnomsh Falls drops like m
lacy, white band over brown basalt cliffs into an evergreen sylvan seiting
of ferns, flowers, and trees. It is only one of a dezen or more cascades
which line the south side of the gorge - Bridal Veil, Latourelil, Sheppards
Dell, Cooper. Elowah, and Horsetail. Perhaps even more striking and unusual
is Oneonta Gorge - "FPlace of Peace”. This amazing Tift in the canyon walls
18 so narrow in places that one can almost span the cleft with his out-
stretched arms.

Forty-two miles east of Portland, on a "dike"™ of hard igneous rock, the
Army engineers have completed the great $52,000,000 Bonneville Dam which,
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when 1ts power plant is fully installed, will generate over 200,000 kilowatts
of elecirisity. Locks have been constructed which will allow ocean-going

" vaagels to navigate the deep lake which will extend over fifty miles inland
above the dam

There are many Indian legends centersd about the Columbla river and its
gorge. Perhaps the most interesting and fanciful is that of the "Bridge
of the Gods". A simple version of this legend claims that at one time the
river was spenned by a great patural arch, beneath which cances passed on
their way up and down the river. In time, however, Mt. Hood to the south
and Mt. 5t Helens to the north, hed a quarrel and threw out smoke and fire
and hurled great rocks at each other, The sarth trembled for miles around
and the great bridge was broken down, falling into the water and forming a
dam, which forced the river to leave its course and follow a new cne. The
real facts about this mythical bridge as learned through a geological examin-
ation of the terrain indicate that there was a tremendous landslide or succes-
sion of slides on the Washington side of the river. Millions offtons of rock
broke awsy from Mt. Hamilton and Table Mountain. As a result of this slide
the Columbis was forced out of its old channel and now follows a new course
gouth of the old one. Stumps of old, yst quite modern itrees, for many miles
up river peint conclusively to the existence of a temporary prehistoric lake
formed at thé time of this slide.

This great river and ifs gorge present a complex picture which has be -
come the subject of controversy mmong geologists, However, & general per-
spective of the gorge shows that it was formed principally by erosion (pos-
sibly predetermined by one or more great fractures or faults) in a tremen-
dous pile of volcanic flows and interbedded accumulations of ash and erarser
fragmental mgterial.

Topping and ciimaxing these flows at the erest of the Cascades, and of
comparatively recent volcanic origin stands Mt. Hood, lordly sentinel of the
Columbia, Geological studies of this region by E. T. Hodge have indicated
that the present young mountsin may overlie the stumps of older mountains
whose trend was at varlance with tbat of the present Cascades., This glacier-
scarred peak, rising to an elevation of 11,225 feet is one of the favorlte
winter playgrounds of Oregon. In summer its alpine meadows and slopes are
luxuriant with blue gentian (Gentiana calycosa), purple lupine (Lupinus
Lyallii), red monkey flowers (Mimulus Lewisii), and alpine asters {Aster
alpigenus). Along its sparkling, sunny streams, mirrowed in the clear wat-
ers one may Tind elephant heads (Pedicularis groenlandica) and tall blue
polemonium (Polemonium caeruleum},

WALLCNA LAKE AND THE WALLOWA MOUNTAINS,

In the extreme northeastern corner of Oregon overlooking beautiful Wal-
lowa Lake, is the final resting place of old Chief Joseph, noble warrior of
the Nez Perces. It is fitting that today hundreds of people pause before
the monument erected above his grave before they go on into the wonderland,
once hig happy hunting ground, now set aside by the government as a great
natural playground . the "Switzerland of Oregon". VWallowa Lake (wallowa,
after the fish weirs used by the Indians) is a typical glacial lake, formed
by the damming of a river gorge by the lateral and terminal moraines of g
glacier which was some 17 miles long but has shrunk to less then one fourth
of a mile. By horse trail one may c¢limb to Eagle Cap, the central peak of
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the range and nearly 10,000 feet high, and there see the remnant of this once
mighty alpine glacier that ploughed its way down to the back door ofthe pres-
ent little town of Joseph, throwing up along its sides the enormous lsteral
moraines which add so strikingly to the landscape sbout the lake. Like stiu-
pendous railroad embankments constructed seemingly by some prehistoric race

of giants, they are indeed remarkable topographic features. To have built
these embankments several hundred feet above the level of the water in the
lake, the ice-stream must have been nearly 1,000 feset thick. The present
lake, sometimes reported to be "bottomless", is 283 Teet at its greafest depth
vet sounded, but in most places is comparatively shallow.

. The ¥Wallowa Mountains as a whole comprise a great mass of granite and

marble which was upthrust and with a vast covering of lava, much of which has
since been removed by erosion. Today we find some of the highest peaks of
the range thus partiamlly capped. The scenery of the higher Wallowas is
dominated by those features characteristic of glaciated regions: TU-shaped
valleys, cirque smphitheatres, roches moutonnees (sheep-backs), aretes or
comb ridges, cirque lakes (of which Aneroid Lake is one of the best examples)
and moraines. In the lake basin one sees a giant stairstep of miniature,
glacial lakes (Horseshoe lake, Mocecasin Lake) ~ crystal clear and cold, gen-
erously covered with lily pads and surrounded by meadows of wild flowers.
This picturesque country is the home of innumerable conles (rock rabbit)
whose shrill bark greets the pack train from every talus slope. Higher, but
seldom seen, on the narrow ledges of granite crags dwell mountain sheep. Not
80 elusive are the elk which roam the alpine meadows and come often, unafraid,
to the grassy lowlands at the upper end of Wallowa laks.

THE SNAKE RIVER AND HELL'S CANYON.

One may travel the world over before coming upon a sight so inspiring,
80 awesome as the "Grand Canyon of the Snake". In this remarkable gorge
with 1,000 feet of vertical cliffs along the eastern boundary of Wallowa
ecounty, flow upon flow of Miocene lavas, totalling nrearly 4,000 feet in thick-
ness, rest upon an old Eocens erosion surface of mountains and valleys long
since buriled, now being exhumed by the river from the tomb of time. 1In this
enormous V-shaped trench, we can literally see down into the bowels of the
earth to some of the oldest rock in the state. ¥rom tte spire-like range of
the Seven Devils on the east to the Wallowa Mountains on the west this gigan- .
tic slash in the earth is one of the deepest known gashes on the globe, View-
ed from the topmost ledges of the canyon wall the Snake river seems to wind
. its way like a silver ribbon without movement or sound through Hell's Canyon
far below, but only two parties have negotiated 1ts turbulent waters by boat,
one of them Oregon's own youthful explorer, Amos Burg.

THE OWYHEE BCX CANYCN.

Cutting deep into the lava beds of central Oregon on the extreme east-
ern border in Malbeur county, 20 miles south of Nyssa, the Owyhee river has
carved a box-like canyon which is spanned by a concrete dam 405 feet high,

When full the reservoir has a capacity of 232,983,000,000 gallons, which is

a two years' supply of water for approximately 100,000 gcres (30,00C in Ore-
gon} of rich farming land reclmimed from a region formerly covered with sage
brush, juniper and greasewood. Here where once only scattered ranches dotted
the most fertile epots and the coyote and jack rabbit were the only inhabitants
of the drier parts of the shallow valleys, water has worked its magic and now
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there are hundreds of new farm houses and barns surrounded by acres of sugar
beets, alfalfa, wheat and other grains.

THE GILASS BUTTES.

" The Gless Buties agre in the northeastern corner %f Iake county between
Bend and Burns on Oregom State Highway 54. According to the Coast and Geo-
detle Survey they have an elevation of 6390 feet, aﬁthough the buttes proper,

. consisting of two prominent dome-shaped hills sur#ounded by lesser prominen-
ces, do not redch a greater elevation than 1900 above the desert plateau.

These buttes, dating from late Tertiary time, are extrusions of volcanie

glass (obsidian) which has given rise to the present name. Here may be found
"iridescent" obsidian that remarkably begutiful natural glass so greatly priz-
ed by mineral collectors. When held to the light it presents a rainbow-

like play of colors ~ the most unusua}l of which are blue, green, purpls, and
red

; THE JOHN DAY'FOSSIL BEDS,

After leaving the little town of Dayville, speeding westward along the
John Day highway (U.S; 28), the traveller passes through Pictufe Gorge, an
exceedingly narrow defile, cut through 23 fiows of basalt of Miocens age,

a part of the great Columbia Jevd series. This gorgs, with its multi-¢olored
spires, castles and cathedrals of stone, received its name from the picture
writing left by Indians on the rocks near the south end. Some of these writ-
ings {pletographs) are figures painted in oabre, while others (petroglyphs)
are engravings on the roeks.

Leaving the gorge, thre traveller comes into the ancient lair of the Oreo-
donts, a vast amphitheatsr of almost freeless hills presentivg & varied group-
ing of colers and outlines - great splashes of green interspersed among brown,
buff, mauve and red ochre, with the distant, forest-covered Blue Mountains
a towering background, This is the tomb of hundreds of prehistoric ani-
mals, the famous John Day fossil beds, first made known to the world by the
- late Dr, Thomss Condon, Oregon's pioneer geologist. - Here are somdg of the
earliest historic records of future Oregon - Oregon's Oligocens,  Millions
of years ago, there were lakes here bordered with fan palms, luxuriantly
banked with ferns and reeds. A 1ittle higher on the slopes were yew- like
" trees and oaks. Beside the quiet lake shores lived the rhinoceros; the
" QOreodon, distant relative of the hog; the tapir-like animal, Lophiodon- the
glant and savage paccary; the elephant; and perhaps more famous than all the
_others, the diminutive three- toed "dawn-horse", Here strangely they lived
and died and were buried beside these ancient lakes during stupendous explo-
sive eruptions from distant volecanoces.

According to an emainent ﬁaleoﬂtologist long a student of this locality,
this stretch of John Day Highway is perhaps of the greatest educational value
of any highway in the world.

THE BLOCK MOUNTAINS OF CENTRAL AND SOUTHEASTERN OREGON.

In central and southeastern Oregon the traveller sees a series of remark-
able mountains of the fault-block type which rival the Rift Valley features
of eastern Africa. Here great segments of the earth's outer shegll under
. pressure have been uplifted and tilted and horsts or upthrust block mountains

-
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are the result. The geclogic strucvure most characteristic of the region is
the so-called graben or elongated trough-like depressions between the uplift-
ed blocks in which usually are found chains of lekes and playas (lakes which
have no water in the dry season). Beach marks show that at one time some of
these lakes reached a height of 200 feet above the present level. Facing
these depressions are steep escarpments of several thousand Teet, while away
from these the-{ti1lted blocks have gently dipping back slopes. Among the typ-
ical block mountains of Oregon, Hart Mountain, Abert Mountain and Steens Moun-
tain in the southeastern part of the state stand out as the most striking ex-
amples, Steens Mountain (named after Major Enoch Steens,U.S.A., who headed
an expedition in 1860 which drove s band of Snake Indians over its summit)
although not unlike the others, is "built® on a grander scale than any of the
rest and 18 the highest mountain in southeasiern Oregon. It comprises several
hundred square miles and tilts toward the west. On this side there is a long
gentle slope of only a few degrees, The east side, however, is a steep and
rugged escarpment, deeply incised by high gradient stream valleys, rising

5000 feet above Alvord Valley., On one side a man can ride a horse at full
gallop; down the other only mountain goats can make their way safely. ILarge
bands of sheep, watched over by their friendly "Basco" (Basque) herders and
faithful dogs, feed on the gentle back slopes and have the distinction of
being the highest bands in Oregon, grazing at an elevation of 10,000 feet.

Early in the summer each yesr hundreds of peopls from all over the state
drive up the road cut inte the precipitous face of Hart Mountain to attend
the annual Round-up and barbecue of the Order of the Antelope. Hart Mountain,
almost treeless, drops gently eastward to meet the back slopes of its big
brother, Steens. Visitors may search for opale on the very edge of an esearp-
ment that falls over a thousand feet to the valley below, under its precipi-
tous western wall. Hers bands of fleet-footed antelope wander over rolling
hills purple with fragrant sage, here the fast vanishing esgle sereams from
his nest on the "rim-rock" and the coyote beging his lonely vigil with the
Tirst shadows of darkmess.

THE DESCHUTES AND CROOKED RIVERS.

These two remarkeble stresams (The Dalles-California Highway) flow prac-
tically throughout their entire courses in volcanic formetions either of lava
flow or pyroclastic (fire-broken rock) materials, The Deachutes 1s noted
for its even flow of water throughout the yeer, which is primarily due to the
porous nature of the rocks. The Crooked River exhibits, particularly at
thefamous Crooked River Bridge, a few miles north of Redmond, intra-canyon
flows of lava in which a new cenyon hms been ecut. In a word, the present
river has exhumsd evidence of still older canyons which have been filled with
lavas. :

-

FORT ROCK.

Fort Rock received its name from its appearance rather than the allega-
tion that it was onge used by white men as a fort against the Indians. This
roughly circular shaped lendmark, standing alone on the plateau southeast of
Bend near Oregon State Highway 54, is 37 miles southeast of Lapine. It is
approximately a mile in diameter and its highest point is faced by a perpen-
dicular 200-foot wall, rising 325 fezt from the plain on whieh it rests. This
great mass of rock is of voleanic origin and its present shape appears to be
largely the result of erosion of an old volcenic neck. In its vicinity are
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0ld lake deposits overlying still older flows of lava and intercalated vol-
vanic fragmenta. Due to folding of these older formations the Fort Rock
country is an artesian basin.

NEWEERRY CRATERS.

Twenty-five miles south of Bend (reached by Highway 97 and branch road)
in the summit of the isolsted Paulina Mountains at an elsvation of approximate-
ly 6500 feet lie the Newberry Craters, in which are nestled two beautiful,
erystal clear gems - Paulina lake and East lake. It is apparent that these
lakes at an earller time were not separated, but subsequent lava flows divid-
ed the crater leaving Rast Lake without inlet or outlet. In accordance with
the latest investigations it is believed that this great c¢aldera is due to
faulting and collapse. Although the western rim has been broken down, In
other places the walls rise high and precipitous above the lakes. From the
rugged, timbered heights of Paulina Peak standing scuthward 2000 feet above
the lakes, the snow-capped peaks of the Cascade Range may be seen spreading
themselves out in.a'spectacular panoramic fan, giving the traveller one of
the most inspiring views in the entire state.

Near East Lake is perhaps the largest mass of volcanic glass (obsidian)
to be found in Oregon. Here where the traveller stops to examine the glas-
sy, grayish-black surface of obsidian glistening in the sunlight, the Indians
in early dates came to gather material for their arrowheads, knives, and other
instruments.

On the northern slopes of Paulina Mountains is a remarkable geological
exhiblt of lava casts of former forest trees which may come to rival similar
features found in Hawsii. These were discovered several years ago by M¥r.
Walter Perry of the Forest Service.

Out on the High Desert east of the Paulina Mountains are many interest-
ing geologleal features which we can barely mentlon in this artiele, such
as Fossil Lake, now dried up, but which in Pleistocene times harbored the
flamingo and other animals now vanished from the Oregon scemns. In the dried
up lake bottom of Thorn lake are some sirange-looklng clastic dikes which have
been regarded by local residents es the ruins of the walls of an ancient city.

At several places, notably near Bend and some distance east of Klamath
Falls, are those intriguing lava-river tunnels end ice caves continually being
explored by tourists and scientists. :

CIEAR LAKE AND ITS "GHOST FOREST".

About a thousand years ago, more or less, lava streamed westward down
from Belknap Crater and flowed into the old valley of the Upper McKenzie and
dammed it, producing beautiful Clear ILake, beneath whose cold quiet waters
is burled a ghost forest. This spring-fed leke lying at an elevation of 3030
feet, covering about two square miles, is 190 feet at lts greatest depth, and
is a mecca for fishermen. The submerged trees of this ancient forests of
the Cascades were “drowned standing up" when the lavas dammed the canyon.

Some of them are nearly three feet in diamefer and they are perfectly preserv-
ed specimens of the trees now growing on the neighboring hillsides.

As one loocks down into the shallower waters of the crystal clear laks
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he will see a creamy white deposit on the bottom. This is diatomaceous ooze
which wen examined under the microscope reveals myriads of tiny crescent-
shaped lenticulur bodles which are the outer casings of the primitive single-
celled plant known as a distom. These lowly organisms are living and flaating
in many luke waters of Oregon today. When the phnt diea, its "shell" sinks

to the bottam. In several locslities in Oregon, there are extensive thick
deposits of these representing the accumulations in prehistoric lakes from
which the water has entirely disappeared. The most important of these are
the Terebonne deposits located a few miles north of Redmond on U.S5. Highway
91, and the Harper deposits in Malheur County near the 1little town of Harper
on U.8, Highway 28. This diatomaceous earch, or diatomite, as it is called,
has considerable economie value, as it has something like a hundred industriael
uses, such as filter materlal, paper filler, insulating material, and cosmetics.

-

' THE REGION OF THE THREE SISTERS.

Before reaching the summit of the McKenzie Pass (elevation 5324 feet)
U.S. Highway 28 passes through one of the most receni lava flows in the United
States - many square miles of rock so gnarled and cruelly Jagged that even
the rugged mountain hemlock and white pine find 1ittle welcome on its sinia-
ter surface. A mile to the northwest snd a thousand feet higher stends Belk-
nap Crater, source of much of the surrounding lava, and beyond, cn a cleer
day, ¥r. Hood, Mt. Jefferson, Mt. Washington and Three Fingered Jack outline
themselves in bold relief sgainst the blue horizon. To the south, in sharp
color contrast to the surrounding drab lava-strewn terrain, rise the snow-
crowned Three Sisters to un elevation of over 10,000 feet. These are apparent-
ly young mountains which have grown up within the wreck of a formerly exist-
ing mountain of much greater proportions to which has been given the name of
Ht. Multnomah. Thig "ancient ancestor of the Three Sisters" was, according
to E. T. Hodge of the Oregon State Colleze,wone of the largest volcanic peaks
. of the entlre western cordillera of North Amarica -

An easy forest trail from Frog Camp nsar the highway lesds one through
clusters of snow-bent timberline trees, into high Mountain meadows carpeted -
with alpins asters (Aster alpigenus) ani hundreds of other wild flowers,
along milky White Branch bordered with purple paint brush (Castilleja oreo-
pola) and shooting stars (Dedecatheon Jeffreyi} and guickly ascending over
morainal material, gives an inspring view of Collier Glacler, the largest
glacier in the state.

THE GOSIEN FLORA.

In the upper Millameite Valley, five miles south of Fugene on the Pac-
ific Higlway (U.5. 99) whers the timbered foothills of the Cascades on ithe
east and the forest clad slopes of the Coast Range on the west encroach upon
the farm lends, was found a remarkable assemblage of fossil leaves entombed
in a fine-gruined volcanic ash deposit. They represent trees that lived
several milliona of yeurs ago and whose affinitles are now flourishing in
Penams and the Philippines, unmistakeable evidence of a tropical climate
. av that remote time in this part of Oregon. Since the completion of the high-

.way, this site may be easily located, though the best specimens have long
since been removed to privaete and public collections, chiefly those of the
State College and the Universitles of Oregon and California,

{To be continued¥ "~ .
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Iecturas

Friday : Mr, Thomss A. Carney. "A Gsological Faentasy, by an Amastsur Pho-

Dec. 9 : tographer", the geological wonders of the Natioral Parks, in mov-
ing pictures. Mr. Carney takes exceptionally fine pictures and
a large part of his exhibition consists of color film. Mr. end
Mrs. Carney toured a number of the National Parks this summer,
and this account of their vacationings should be particularly
pleasant. Be sure to save this date.

: There will be no lecture on Nov. 25%th, which immediately follows
Thanksgiving, nor on Dec., 23 which i1s just prior to Chrisimas
Eve. It is not the policy of the Geological Society to pass any
lecture date, but it is considered that this arrangement is most
advisable, under the conditions.

NOTE

Field Trips )
None Schedulsd,
NE'T MEMBERS
Gereld illiam Breese Mr. and Mrs. Charles Hogan
Apt, 4, lst Hatl.Bank Bldg. 4411 S.W. Third Ave.
Forest Grove, Oregon Portland, Oregon
Miss L. Kate Rosa, Violet R. Christenson
BO7 S.W. 14th Ave. 434 Mead Bldg.
Portland, Oregon Portland, Oregon
* K ok K

On Thursday evening,November 10, 1938, Clarence D. Phillips made an
informal talk on some of the geologicel features of Oregon before the-mem-
bers of Oregon Commandery No. 1, Knights Templar of Oregon.

Thomas A. Carney showed moving pictures at the Benson Hotel Sunday
November 5th to a group of about 100 people, - a birthday party for Dan
Marx, diamond merchant - 87 years.

In the November issue of "TiHY SKY'", the monthly publication of the
Hayden Planetarium, New York, is published the photograph and table in-
cluded 1n Carl Richards! article on the total eclipse of the Moon last
May, which appeared in the July 10 issue of the "Geological News-Letter".
Credit 1s given to lir. Richards for taking the photograph, but no mention
is made of the fact that 1t was taken in Portland, Oregon. True, the
times stated are designated "P. 5. T.", but Pacific Standard Time covers
a wide territory. Can it be that our California brethren are seeking to
eapture this eclipse along with Mt. Hood, Multnomsh Falls and other items
of our scenic assets?
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(Ed.note} The Tollowing articls 1s printed at the request of Bibliofilm
Service; it 1s data on an unigue service available to those interssted in
scientific work}.

Bibliofilm Serviece 1n Geological Survey

To give research workers throughout the country access to further ma-
terials for their work, a Baibliofi1lm Service has been opened in the Library
of the Geologieal Survey, United States Department of the Interior, Washing-
ton, D.C. Through the courtesy of Guy E. Mitchell, Librarian, it is now
pessible for a scholar anywhere to order copied any vroperly copyable ex-
tracts from the quarter million books, journals and rare materisls in this
leading sclentific library, as well as many of 1its fifty thousand maps,

Bibliofilm Service is operated on a non-profit basis by the American
Documentation Institute under a cooperative agreement with the Lidbrary of
the U. S. Dspartment of jgriculturs, and also maininins copying installations
1n that Library and the Army Medical Iabrary., It ascts es a national clearing
house for copying orders for reseamrch meterials, filling them through its cwn
snd other services, for materials located in substantially all Washington and
Baliimore libraries, bureaus and institutions and in other cities here and
abroad.

Copying 1s done 1n either of two forms: microfilm {a series of still im-
ages on 35 mm., standard safety photographic film comfortably usable in read-
1ng machines now widely available) at 1 cent per pags, plus fixed service
charge of 20 cents; or in the form of photoprints {6x8 in. legible without
optical aid) at 10 cents per page; plus service chargs of 20 cents,

Inguiry should be 1n the form of a definite order for the copying of
specific materinls; 1f available and properly copyable the order will be fill-
ed. Order blanks making 2 letter unnecessary are avallable free on request.
Remittance must accompany order, or an amount of $5 or more may be sent to
open the usual deposit asecount which saves the bother of remitting small sums.
Information on reading machines may be obtained from Science Service, Washing-
ton, D.C., who also supply a hand viewer invented by Dr. Atherton Seidell,
suitable for reading short abstracts, at §1.50.

The additional resources now opened to research workers everywheres,
through Bibliofilm service in the Geological Survey Library, comprise every-
thing properly copyanble among over 250,000 volumes including geology, mining,
raleontology, minerglogy, chemistry, 50,000 geologic and other maps, United
States and foreign; some 1200 foreign and domestic periodicals and serials
including reports of State Surveys, and Mining Bureaus, all govermnmental
publications on the above subjects, and the geological publications obtained
by exchange from every foreign government.

There are many surprising finds, items not duplicated in any other
American library; some exceedingly rare and useful aggregations.

Romittance for copying material in the Genlogical Library, or material
in other fields Jocaied in other libraries, should he made payable to Ameri-
can Documentation Instituie and all orders for copying should be mailed
therewith to Bibliofilm Service, care U. S. Department of Agriculture,
Library, Washington, D.C.

v. 4 no. 22 -247-



HIGHLIGHTS OF A
GEOLOGICAL TRAVELOGUE THROUGEI OREGCN

By Warren D. Smith
University of Oregon

{Continued) . .

{(Ed. Note: The following manuscript was published, in part, by the Oregon
State Highway Department. It is thought that the complete manuscript will
be of interest to members of this Society, and permission for its use has
been granted by Dr. Smith, and by the State Highway Department).

THE ROGUE RIVER.

Although according to skl authentic historical data, the Rogue Riv-
er in socuthern Oregon may cred:it its name to the troublesome Indians, Les
Coquins (the Rogues) who lived and fished along its course, there are many
people today who still believe that the name originated from the roguish,
turbulent and in many places treascherous waters of the stream, which cuts
and cascades much of its way through a narrow rock walled gorge from near
the summit of the Casc¢cades to the sea, It is known as an antecedsent stream -
one which is strong enough to maintain its course regardless of obstructing
barriers - in this case rising folds of rock which came up gradually in its
path.

Although Highway 62 from Medford to Crater lake runs for a number of
miles along the upper Rogue, only a well-built government trail, which has
supplanted the old Indian trail, follows the lowsr course of the river which
1s world famous for its steelhead fishing.

Since the early days after '49 the river has been famous historically
for gold, much of which is found in gravel deposits on benches far above
the present channe)l. But perhaps even more important than gold are the
deposits of chromite in the bluish-green serpentine formation which is
found in this region. Chromite 1s an importent industrial mineral which
was mined during the World War in Oregon but had no market afterwards, and
has only recently coms into demand In the production of rustless iron and
steel.

THE AGATE DESERT.

South of the Rogue Rilver near Medford is the Agate Desert, well-known
for the bsauty and fine quality of the agates found there. This comparative-
ly barren stretch of terrain, dotted with hundreds of low hummocks is the
result of erosion of the former plateau, of which Table Mountain near the
highway (U.3. 99) stands as a remnant, and more recent deposition of stream
gravels derived from the high country to the eastward.

CRATER LAKE,

On the crest of the Cascades of southern Oregon is the setting for one
of the most remarkable scenic features of the world - Oregon's own Crater Lake.
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At an altitude of 6161 feet, this blue gem of the Pacific Northwest is
guarded by a nearly circular rim, varying from 500 to 2000 feet in height.
It has a shoreline of approximately 21 miles and is 6%—miles in diameter
from east to west and about 4% miles from north to south and is 1996 feet
deep at the greatest depth yet sounded. The materials in the crater walls
and the inelination of the back slopes indicate that, prior to the forma-
tion of the lake, a majestic mountain, known to geologlsts as Mt. Mazama,
reared its lofty head 12,000 to 15,000 feet., The origin of Crater Lake
is a matter of controversy among geologists, and the problem excites the
curiosity of thousands of vaisitors to this famous national park. There are
two theorles as to the origin: one that the crater is the result of the sub-
sidence and collapse of Mt. Mazama, the explanation first proposed by the
late veteran geologist, Diller; the other that it is due to a terrific ex-
plosion and the blowing off of the head of the prehistoric mountain. Per-
haps a combination of the two will be found to be the true explanation.

The world traveller, standing silently, almost reverently a thousand
feet above the indigo-blue leks, among the fragrant hemlock trees cluster-
ing 1ts glacier-notehed rim, looks down at Wizard I=land, the posthumous
c¢hild of old Mazama, or away at the Phantom Ship ready to sail into the
sunset, and he forgets the secientific discussion of origin. He is content
to let Mazama rest in peace and its present besuty, and hearken to the
sounds that come from the "further side of silence".

® ok ok k
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PORTLAND NEED3S A MUSEUM

One important thing Portland has lacked all these years is a central
Museum of Natural History.

. The QOregon Historical Society has a splendid collection of historical
exhibits now housed in inadequate and restricted quarters in the City
Auditorium.

The City of Portlend has s fine ecollection of minerals, Indian arti-
Tacts, marine exhibits, fossils, etc., that are now stored merely in the
basement of the City Hall, inaccessible and rapidly dsteriorating.

The State Department of Geology and Mineral Industries is gathering
a collection representative of the economic geological and mineralogical
resources of the state. That Department is charged by law to create and
maintain a museum but so far insufficient funds have been provided with
which to acquire museum space, so their specimens are now stored in boxzes
and not available for study by the publiec.

One of the most important exhibits of such a museum would be under-
water life as displayed in a modern aquarium including both fresh and salt
water living specimens of plants and animals. The sponsors for such ex-
hibits would be the Izamak Walton League and the State Fish and Game Com-
missions. .

The Geological Society of the Oregon Country, the Oregon Agate and
Mineral Society, the Oregon Audubon Society, the Oregon Stamp Soclety,
and others, have collections that are unseen and unsung because of lack
of display space. )

There ars a large number of private collections that would come out
of hiding and be placed on display if proper facilities were offered.
Such collections are "loaned", which virtually means possession by the
museum &3 long as display space and proper c¢are are provided.

Such a museum should not be considéred alone for purposes of display
and show but workrooms and laboratories should be provided where exhib-
its can be analyzed and studied and whers special research work can hbe
carried on. It should also contain an auditorium having lantern and
movie facilities to serve as a lecture room as well as a meeting place for
outdoor clubs and societies.

In addition to making accessible to the general public all of the
various exhibits, specimens and historical records, it is well recognized
that the safe-keseping of such records and materials for the benefit of fu-
ture generstions is one of the important reasons for the existence of the
proposed museum, The burning of the State Capitol building with conse-
quent 1088 of valuable and unrseplacable records is a recent example of
what can happen. Such losses can be prevented by providing adequate mu-
seum space and security for all such records and exhibits.

v. 4 no. 22 -250-



HOY CAN SUCH A MUSEUM BE CONSTRUCTED?

Promises have already been made by Mr. Griffith, Administrator of the
Ylorks Progress Adminjstration in this state, that his organization will un-
dertake the construetion of such a museum if proper sponsorship is provided.
It 18 with the hope of stimulating interest in such sponsorship that this
brief has been prepared. -

The locality tentatively selected is in the Holladay Park block - pro-
bably adjacent to the proposed Civic Theatre which WPA is arranging to con-
struct as aocon as certain details have been cleared,

Rol Morin, architect. has prepared tentative plans for a museum build-
ing having three stories, two wings, snd a meeting room. The dimensions of
the building as tentatively outlined are 50 feet by 140 feet, and of each
wing, 50 by 95 feet, with a total floor space of 60,000 sq.ft. Its cost is
estimated at about $125,000. These dimensions are, of course, subject to
revision as detailed plans approach realization.

t

HOX CAN SUCH A MUSEUM BE MAINTAINED?

It would be unwise to construct such a museum without making adequate
provision for its maintenance and operation. Revenues for this purpose may
be expected from e number of sources which are set forth as follows:

(a} The Stante lLegislature, which is now making blennial appropriations for
the Oregon llistorical Soclety, for the State Department of Geoclogy & Mineral
Industries, and for the Fish and Game Commissions, might be willing to ear-
mark certain fundas for maintenance. Inasmuch az these departments must pay
rent out of their appropriations in any event, it would be sound business for
the State to contribute to the museun, either as a sponsor's contribution or
with maintenance funds. ' e )

{b) The City of Portland should inelude a definite sum in 1ts budget to de-
fray the cost of keeping its collection on display.

{¢) The State Game COmm1391on and the State Fish COmmission should contribute
sufficient annually to take care of the aquarium and attendant facilities.

(d) Charges could be made for the use of the auditorium on special occasions.

{e) "A small portion of the dues of each of the organizations having exhibits
in the museum could, if necessary, be set aside as a museum maintenance fund,
since the membership in such societies would be enhanced by reasons of the
display space and lecture facilities afforded.

PATRONAGH

The popularity of such s museum was well illustrated by the great inter-
est shown in the fine display made by the Associamted Agate and Mineral Socie-
ties during their récent convention at the Multnomeh Hotel. Ovor 1500 vis-
itors viewed the collection in one day!

It is certain that such a museum as is herein proposed would become a
veritatle mecca for residents of the City and State as well as for tourists.
That this has been the history of such enterprises is easily demonstrated.

{Museum Committee)
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(Some notes on the talk by Mr.Morris Opler, of Reed College, on April 8,1938)
CULTURES OF THE INDIANS OF THE AMERICAN SOUTHHEST.

Anthropology. The word means, study of man. The anthropologist has
one foot in biology, end one foot in social science. The study of his or-
igin and physical traits must be a part of the study of man; the soclal as-
pect, the study of the pre-literate man, the man who had traditions, is
another phase.

Particular peoples of the American southwest I have studied are the var-
ious Apache groups. The Apachs peopls lived in New Mexico, Arizona, and
northern old Mexico. o know they came from the north. People who speak
the same language, the Athapascan language, live in the Mackenzie valley. They
have moved southward in the last 500 or 600 yeara, and have boen invaders into
the Pueblo area in the American southwest.

In the American southwest you have people who have lived thers for a
rather long time, and had built up a rather interesting, highly developed cul-
ture. At one time they were basket makers, and did not have agriculturs.
later on they did become agriculturists, got it from the south. They became
more developed, and lived in towns or pueblos, and we call them the Pueblo
peoples of the scuthwest.

The Apaches were not sedentary. They were nomads who came from the
north with a much cruder culture. They invaded the Pueblc region and actual-
ly caused it {o contract, for the people were unable to protect themselves
from these invaders. The Pueblos were, end are, quite peaceable. You have
heard of the Hlopl. The word means peaceful. They had no desire for ex-
pansion.  Their tactics were purely defensive. They built their Pueblos
on high mesas which were quite impregnable, snd were willing to stand the in-
convenience of going up and down from the fields below. 1t is a pretty
stiff ¢limb. They did it all the time, bringing water up to the mesa, and
thought it a small price to pay to have the feeling of being pretty secure.

Sometimes the pueblos were not so well placed, and so the Indians moved.
\Then these Apache marauders came into the region, there was a disposition on
the part of the weaker pueblos to unite with others. So the Pueblo region
was already in quite a state of disintegration, due to the Apache invasion,
at the time of the Spaniards. )

The Apaches, after a long residence in this region, became interested
in some of these agricultural pursuits. They tegan to raise a little corn,
and %0 be a little less mobile, to wander around a little less. They still
depended on hunting and gathering. 1lad this gone on, these people would
have taken on the agricultural arts and become less warlike, less bellicose,
and a little less nomadic.

While we study anthropology, we are studying man, not particularly the
American, nor the western Buropean, but man. It is an interesting thing to
know how history repeats ltself, just what processes are common to all
epochs, all peoples. We want to get at the core of what is human nature.

I spent five years studying these peoples of the southwest. Ve knew these
people had once been a unit of the Athapaseans, spoke dialects of the same
language. They had somewhat different customs, but despite the differences,
were all of the same basic stock.
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I wanted to know the influence of the geography' and climate upon
peoples. They had spread to different enviromments. ' Those to the east-
ward were in contact with Plains Indiens. They also came in contact with
the Pusblos, Comanches, Utes. What of these various cultures, what in-
fluences dld they have on these people? I noted what were the different
variations, made a study of these tribes, seeing what they all had in com-
mon. I also masked in what were they differenﬁ, and how to account for these
differentiations. Was 1t climate? Here was the opportunity to test these
various factors.

We stayed arcund and learned who the interesting people of the commun-
1ty are, who the trustworthy people are, who the important people are., There
are a sufficient number of people in any community who are particularly in-
teresting, and are very solicitous about having their traditions preserved,
who want 1t recorded. This culture they knew was passing out of existence.
They would like to have their grandchildren and the young people know some-
thing of it, They want it preserved. There is always a serious informer
in each comnunity. Some are a great deal more serious, and want these things
recorded very accurately and faithfully. It may be that one informant will
not tell you about his belief in the superrnatural. He may refuse to give
you that information, In that same community, if you find someons else who
will talk, it is pretty sure that he will tell you the truth, however.

These Indians are very detailed and exacting regarding some of their
ceremonias, Countless little gestures which get quite boring to the white
man ars important in the prescribed way. If I had besn guilty of some
litile error in recording, it did not get by my informant. They are very
punctilious sghoolmasters and instructors.

The Chiricahua Apaches used to live in part of Arizona, in part of New
Mexico, and in part of norvhern old Mexieo. They are rather famous in

hlstory because they led one of the last Indian ouftbreaks in the region, the
Indian wars of 1886, when the tribal leader, Geronimo, took some of his fol-
lowers on raids into Arizona and into old Mexico. He was followed by

U. 8. troops from 1877 until 1886, when he was finally captured. They took
‘the entire tribeiT%Mghe far west, "$ook them first to Florida, then to Alaba-
ma, where they were prisoners of war, then to Fort Sill Oklahoma until the
outbreak of the world war. Then their status as prisoners of war was termin-
ated and they were allowed to come to New Mexico and to live on the Mescalero
rgservatilon in southern New Mexico. Some preferred to stay in Oklshoma snd
took up farms, and are living much as the white farmers arocund them do.

I worked with the son of Geronimo and other relatives of his, worked
with a great many of those old men who participated in the war. Very few of
them went out with Geromimo. Most of them stayed on the reservation at the
time of the outbreaks and worked with the U. S. Government to capture Geroni-
mo. They consider 1t very unjust that the innocent and the guilty alike were
punished. They think it is very doubtful that, without their aid, the U.S,
military would have been able to catch up with Geronimo.  The Chirieahua
enlisted and helped track down Geronimo. I frequently worked with two old
men who went alone to the fastness of Geronimo and induced him to surrdnder to
General Miles., For their pains they were all taken prisoners, tsken from
their high lands, and removed to low damp country where they died like flies,
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fdhat are some aspects of the culture of these people? They did have
well organized institutions of a very definite type. If you were asn Apache,
you knew what was expected of you. 7You were acquainted with it early, and
it was brought to your consciousness more sharply than is the case with our
own institutions. An Apache knew exactly what was expected of him as a
citizen of Apache society, largely because the soclety was small and close-
knit, and in that no one departed rrom any regular tenet of social behavior.
They keep track of everyhody. It is very difficult to sidestep or violate
the code under such conditions.

There was an established code. The primary sccial group was the family,
parents and children, married daughters and their husbands. When a woman
married she stayed with the family, in the pearental encampment. A man comes
over to his wife's family. He has certain obligations. One 13 that he
must avoid his mother-in-law, He has to avold her, and if he is a Chircahua,
he will have to avoid his father-in-law. He may have to avoid the sister
and brother of the father-in-law and mother-in-law if they request it. It
is all worked out in the unwritten rules of the south.

These more remote relatives of the wife establish the relaticnshlp with
the man. They may ask him to uss "polite form". This is a certain third
person part of spesch, It indicates a great deal of restraint, a great
deal of respect. It isn't just a matter of speech, but along with that
matter of speech goes other things. If I use it to a person I am obligated
to help him out economically. For, with more strained, dignified relation-
ship, it would be most impossible for me to refuse his request. With this.
spoech goes the behavior patfern. The Apache knows, when addressed in that
way, all the things he must do in response. It was part of our work to dis-
- cover these relations, iracing their rangs. I discovered that there were
some people they had to avoid, some other people they could avoid, and some
they might have to aveid if requested. Avoidance or pelite form was begun
the first time they see you after the marriage which establishes the relation-
ships.

So the whole thing is worked out mccording to the scheme of action.
There are a good many English spesking informers who are bilingual. One gets
lots of informmtion from some who have lived only a comparatively shert time
under aboriginal conditlons,

Burial Customs.

There is nothing these people are quite so afraid of as the corpse, be-
cause they belleve that at death, the good element leaves. They see, as we
do, the batitle between good and evil. At death, the breath, which is consid-
ered the soul, goes to the underworld, and the body - that is, the repository
of what is eveil, what is finite, what is warthly in men, is left{ Sickness
and evil come to the world through the body. The great horror, the thing
to fear for men, is death. Death and the body spell evil for living Apaches.

A few hours after death occurs, the body is disposed of. In this region
they take it to a mountainous place and bury it in the talus, and get away
as soon as possible. Thev do not want the young people to come in contact
with the boedy. It is a matter of haste, the burial being conducted by the
old people. And a1l the property of this person is destroyed, because the
memory would invoke grief. The dead person wouldn't want them to griwe,
they say, and so wants his goods destroyed.
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The Apache do not allow anyone to mention the name of the dead. The
house in which he lived must be dispesed of. The people in this house have
to move camp. The house is always abandoned at death. If not, the ghost
of the dead person will come back. You can get ghost sickness. We call
it heart disease. They have special ceremonies to drive away the ghost and
make the person well. When an owl shrieks, it is a sign that the ghost is
around,

These Indians have a rigid and codified form of social life. Supersti-
tions are dying out, though they are still strong. Not so strong with the

young peopla,

A good many of them used to use native dyes, various ochres, browns and
reds, very soft and very beautiful, in making objects of material culture.

They dontt use the name as a matter of identification. The name is
used only in time of crises. It is very personal, very precious. The name
has to do ordinarily with some personal trait; "long-nosed one™ would be an
example.

Animal calls are used a great deal, also calls of birds of a region.
Bird calls were used extensively as a warning, as well as smoke signals.

x & Kk K
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Iecturas

Mr, Thomas A. Carnsy, "A Geological Fantasy, by an Amateur Pho-
tographer”, the gsological wonders of the Mational Parks, in
moving pictures. Mr. Carney takes exceptionally fine pictures
end a large part of his exhibition consists of color film, Mr.
and Mrs. Carney toured a number of the National Parks this sum-
mer, and this account of their vacationings should be particular-
ly pleasant. Be sure to save this date.

Thers will be no lecture on December 25rd, which 1s immediately
prior to Christmas. It is not the policy of the Geological So-
ciety to pass any lecture date, but it is considered that this
arrangement is most advisable, under the conditions.

Doetor Ira S. Allison will lecture on some phase of the glacial
drainage on the Columbia plateau in relation to the Scabland
problem, . The glacial drainage, with its early discussion as
the "Spokane Flood® of J. Harlan Bretz has aroused considerabls
discussion among geological students. Dr. Alllson has spent a
great deal of study on this problem and is particularly well
fitted to handle the subject.

Field Trips

leader, Leo Simon.. Dallas, Hopewell, Amity. Leave 6th and
Yamhill &t 9:00 a.m.~ A wisit .will be paid to the Dallas lime-
stone quarry where Eocens fossils may be found. A basalt
quarry between Amity and Hopewell exposes some very interesting
geology that is guaranteed to stari several arguments.

News Wotes

Dr. Adolph Wienzirl, city health officer, addressed the Fast 3ide Com-

mercial Club on Nov. 30th. His subject was "The City's Health®".

Ray Treasher talked to the QOregon Agate and Mineral Society on Dec.9th.

Subject, "The Wallows Mountains”.

We are glad to announce that John Piper, young son of Arthur M. and Mrs.
Piper, is back in school after having been hit by an automobile on the even-
ing of November l4th,

John was crossing N.E. Fremont Street on the way home about five o'clock
in the evening in that dangerous late twilight when he was struck and apparant-
ly thrown across the intersection. He sustained a deep gash over one eye
and a slight concussion, X-ray failed to show any fractures and after four
days in the hospitel his daddy took John home where his mother could add the
finishing touches to his recovery.

Members of the Geological Society of the Oregon Country join with Mr,
and Mrs. Piper in being thankful that the accident was not more serious.
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MAZAMA FHOTO EXUTBITION

The annual photographic exhibition of the Mazamas was held durlng Novem-
ber and, as in former years, attracted the interest and attention of several
membars of the Geologlcal Society. The opinion was widely expressed that,
for sheer quality of the piletures shown, this year's exhiblt ranked more high-
1y than any previous one. That is saying much, for the Mazama exhibition
has built for 1tself a reputation as one of the outstanding displays of moun-
tain and ocutdoor phtography.

Of special interest from the geological standpoint wc.e H.G.Thorne's
Grand Canyon visws, the tinting of which by Mrs. Thorne faithfully captured
the spirit of those colorful panoramas. Some excelle:t 11" x 14" enlarge-
ments by £, H. Marshall of Vancouver (famed as the only person who has set
foot on the highest point of every one of the 4B states) showed unusual views
of the Natural Bridges in southeast Utah and of the wonderful rock formations
of Wheeler Nationel Monumenst., .

. TFor excellent portrayal of snow scenes in high places it would be dif-
ficult to find better examples than those of Ray Atkeson, Ted Gable and Ir-
ving Lincoln, and, for studies of glacier ruggedness, the plctures of Donald
Onthank, president of the Mamzamas, taken In the Mi. Baker region, were ex-
ceptionally fine. Central Oregon and the Steens Mountain country were re-
presentsd by a spleniid series of views by Alfred Momnsr, whom members of our
Society know as the expert in picturing those regions. Qther exhibitors,
each revealing an i1ndividuality of technigue, had similarly noteworthy pic-
tures, which mede a visit to this exhibition a worth while and pleasant oc-
¢cagion.

Those who were unable to see the exhibit may have another opportunity,
as it 1s expect that, following the practice of the last few years, it will
be shown again early next year in the show rooms of the Northwestern Eleciric
Company at S.W. Sixth Avenue and Taylor Strest.

The following members of our socisty exhibited plectures:
Miss Mella C. White

Franklin I.. Davis
Carl P. Richards

**3!;**

STATE DEPARTMENT ANNOUNCES NEW ADDRESS

The State Department of Geology & Mineral Industriss announces that its
new addreas is 329 S.W. Oak Streset. This location is on the ground floor
of the Lewis Building, the move consisting of a transfer from the seventh
floor to the first floor. The offices arse now much more accessible to the
public, as the atreet entrance puts them right into ths midst of things.

Considerably mors space is available to the Department by this move

and the office space 18 much more usable, Visitors are welcome, as before;
the telephone number remains the same, BRoadway 2276.
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THE G, S. 0. C. SUMMER CAMP AT WALLOWA LAKH.
July 4 to 16, 1938

H. B. Sehminky, leader.
INTROIUCTION.

It is naturaml to expect that m Society such as our should sponsor a
summer camp. But the past attempts to get the members to spend all or a
part of thelr vacation at a point of geologic interest as & group have been
disappointments to the leaders, It was with much misgivling that I told our
president that I would accept the chairmanship for ancther swmmer camp pro-
ject.

We felt that the general outline for such a camp must be made up far
-ahead of vacation time, so that all who might be interested could arrange
their time to that of the ecamp. A list of 17 localities for such a camp
was submitted to the members in October, 1937. so that the most popular lo-
cality c¢ould be chosen. No finsl results came from this list until April
of this year. Wallowa lLake was the locality chosen and the date was set
for the first two weeks of July.

letters were sent in search of camping places other than the regular
rasorts . and to find all ‘possible information on roads in the area., Mr.
J. F. L!!;n, supervisor of the Wallows National Forest, supplied much val-
uable ifiTormation on the roads and on forest camps. The Chamber of Commerce
ai Enterprise gave some information on other sccommodations. We finally de-
cided on the Edelweis Camp, operated by Mrs. T. H. Williamson, as our head-
quarters, and it proved a most satisfactory choice. We finally worked out
a muster roll, and to those attending the leader gives his heartfelt thanks
for the success of the camp. They were all grand sports.

To Dr. Francis Jones goes the thanks of the entire group for his most
interesting and instructive talks on not only the rocks and minerals we
found, but the Tlowers as well., The leader is grateful for his help in many
ways and also for his write-ups for the trips on July 6th, 9th, and 14th
that eppear in the following article. Thanks are given to Miss Myrtice E,
Fowler for the use of her digry from which I have quoted in the write-up
of our days in camp.

For our geologicanl guide books we hed the "Ore Deposits of Northeastern
Oregon" by Arthur M. Swartley and "The Geology of Part of the Wallowa Moun-
tains" by C. P. Ross. With the ai1d of these publications we were able to
sce the geological features of the mountains, to identify many of the rocks,
and locats several of the old mineral prospects. My copy of "Ore Deposits
of Northeastern Qregon" is pramctically worn out from carrying it on ths var-
r10us trips, as it deals more completely with the area that we explored..

The account of the summer camp is written in "dairy" style as it is &
day by day chronology of our activities, TWe attempted to record all our
impressions, not only of the rocks and minerals but of the scenery, the land-
scape effects, the pleasures and disappointments, just as they occurred.
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Re-reading the "dairy" shows need for considerable revision of wording, etc.
However, it is submitted, "as 18", as 1% constitutes a more accurate record
of our camp than if we re-worked it.

DAY BY DAY WITH THE CAMPERS.
July 4th:

The leader, with his wife and daughter, and his father and mother, ar-
rive 1n the land of Joseph, chief of the Nez Perce. The welcome extended
by the dements was almost us hostile as that of the old chief to the whites
who were depriving his tribe of their homes, The storm clouds that had
been threatening in the Blue Mountains were doing real business over the
wallowas, By the tims Enterprise was reached lights were burning even
though it was only a little after four in the afterncon. The landscape was
an etching in black and gray. The mountains were only a black wall slong
the edge of the valley. Angry flashes of lightning broke the blackness.
Rain came down in intermittent showers of varying densities, From Enter-
rrise to the lake we met an ever increasing string of cars, as 4th of July
crowds fled the downpours that ruined their holiday. Beyond the town of
Joseph the highway wound across a low hill, which proved to be the terminal
moraine at the foot of the Iake. 014 Chief Joseph's grave was noted in
the mist as we passed. Then we were at the Lake.

It was not the thing of beauty we had hoped to see. Or was it? The
dome of the sky resting on the crests of the lateral moraines or either
side., the wind tryinz in vain to erase some of the reflected blackness by
kicking up whitecaps or tearing at the black cover 1tself to rs ¥ patches
of snow on the mountains above, was really a picture for any artist to paint.
So on 4é'miles to the upper end of the lake and Edelweiss camp, where Mrs.
Williamson greeted us with her contagious smile and a promise of dinner af-
ter we had stowed our luggage in our cabin. "Dinner" was a dinner in any
mants language, and the long drive had given us an appetite to enjoy it.
When Mrs. Williamson %told us that the rains haed been plentiful throughout all
of June, the leader had many misgivings about the outlook for the camp. Heavy
showers lulled us to slesp when we finally turned iIn for the night.

Morning found the summits of the mountains free of c¢louds for a short
time. When the clouds did come back, they were not as black as the day be-
fore, nor were the showers as heavy or as frequent. The advance party spent
the morning grsasing boots and salvaging the remaining dry wood from their
wood pile, We were pessimism personified in regards to the weather even
though we knew that Vance would not be at the camp. Afternoon found things
much improved. Ve made a general survey of ths area around the head of the
lake while waiting the arrival of the rest of the party.

Conditions around the lake were very abnormal. The lake is used as a

storage reservoir for irrigation water. The height of the dam at the outlet
kas been increased three times - the last ambout ten years ago. But until this
year the run-off had never been enough to f£ill the reservoir. The late rains
eliminated the need of irrigation water this year, so the run-off had contin-
ued to fill the lake. It now stood twelve feet higher than ever before and
the rivers were still rising as the snow water was beginning to come out.
Two eabins’'were flocded and m third was in danger. The boat landing had been
moved three times. We cast many a questloning look at the heavens 'ns we heard
these tales., Light mists were all that fell during the rest of the afternoon,
however.

»*
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The first G.5.0.C. car to arrive (about 5:00 p.m.) was that of Mrs.
Edward A. Boyrie and her daughter Florence, with Dr. Francis T. Jones as
their passenger. The Boyries had elected to camp out, so we all set to
and had their tent up in a pretty pine grove before dinner.

Along toward sesven o'clock the car containing Almeda Smith, L. Kate
Rosa and her mother Mrs. R. Rosa, and Myrtice Fowler arrived. Everyons
turned out to get them settled in their cabin.

Fourteen hardy souls were now assembled to test the possibilities
of using two weeks of vacation time in geological study. The leader's
hopes rose as starts took the place of clouds in the sky that night.

July 6th:

Since the late evening arrival of some of the party the night before
had nscessitated leaving the finishing touches of "camp stoking" until
morning, the first organized activity of the G.5.0.C. summer camp was de-
layed until afternoon, althougzh some reconnoitering was done by all in an
effort to become oriented and to discover the general nature of the envir-
oning mountain pesks and vallseys.

We found ourselves among tall trees, mostly firs, pines and larches,
on the lower slopes of the mountain where our camp was situated, with al-
ders, ash and cottonwood near the river which tumbled and tossed on its
bed of glacizl erratics down the middle of this U-shaped glacial valley
into the morain-walled lake, where turbulence gave way to the placid still-
nesgs of deep sleep, As we looked oubt over the peaceful blue waters from
the high morains walling them, with the deep valleys they had cut in the
rugged mountains behind, we could feel that the rest had been well sarned
aithough we knew that this was only a brief rest on the long and tortuous
trip to the sea, with much work yet to be done. It was interesting to pon-
der the number of times some of these same molecules had heen carried back
by the sun on the wings of the wind to be spilled on some mountain top,
perhaps as a part of some delicate, lacy snowllake only to be squeezed
into glacial ice, there to remain for centuries perhaps, slowly but relent-
lessly grinding and gouging a path, plucking at the mountain sides. carry-
ing debris or rooting it along at the glacier snout, crowding the old mor-
aines from previocus glaciers into higher and higher piles until the sun-
taking pity upon these tightly bound molecules warmed them intc the freedom
of fast moving streams, once again to help tear down the valley walls and
carry a load to the sea.

We stood on the piles of boulders of all sizes and kinds and from an ex-
amination of the greenstones, granodiorites, basalis and limestones knew
what we would be likely to find high in the mountains when we climbed the
trail up the valley a few days later.

Having speat most of the afternocon climbing around on the terminal mor-
aines and inesscapably collecting hundreds of cheat seeds, we pald homage at
0ld Chief Joseph's grave, then examined the dam and the lake outlet before
returning to camp. Many times we wished we might conjure Leo Simon out of
some boulder to tell us what flowers or bird we had seen., In one place, a
rock among the grasses, we disturbed a night hawk, which flapped away as
though in distress in an sffort to decoy us from its "nest" on the gravel
beside the rock. We search 1 fearefully before diacovering the two mottled
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ogegs which looked just about like the pebbles around them. It's a wonder
the bird could fiad them herseif.

July 7Tth:

The upper reaches of the Imnsha was the goal for the day's exploration-
twenty miles as the crow flies, but forty odd miles by forest road south-
east of Joseph, A% Joseph a filling station attendant told us the rains
and high water had made the road impassable about twenty five miles out.
While debating the advisability of going elsewhere, a native of that sec-
tion cams by and the £illing station man called him in. This man told us
that the forest service crews were working on the road and that we could get
through., We left the main road to the town of Imnaha about eight miles east
of Joseph and traveled south along Little Sheep Creek for about two miles.
Then the roaed eclimbs rapidly to the top of the lava plateau that lies bet-
ween the Wallowa mountains®the Snake River. A most wonderful view of the
north and east sides of the Wallowa mountains was hnd at this point. The
fault scarp along their northerly face was easy to study. The east face of
the mountains does not have the abrupt break of the north side. Several of
the ridges extending out on the esst side were capped with basalt, and the
dip of this basalt was decidedly towards the lava beds on which we were
standing. Off to the northwest we could follow the basalt cap over many of
the higher points. - The ¢haracteristic stair step and talus slope of the
lavas is so different from the erosional features of the other rocks of the
Vallowas that it is not difficult to pick out the basalts as far as you can
see them.

The road now followed the divide between Big Sheep creek and Little
Sheep creek. The general appearance of the terrain was. that of flatness,
yet there was a steady rise as we traveled southward, and the Fowler diary
reminds me that we reached an elevation of 6100 feet at the brink of the
Imnaha canyon at the head of Lick creek. Pine timber with a carpet of
flowers made our journey as if we were traveling through a paurk. Many
vistas of the sast slope of the Wallowas opened through the trees. Bedded
sedimentary rocks could be detected in some of the ridges as we came closer
to them, and it seemed more of a certainty that the basalt caps on several
of the higher points had a dip that would meet the surface on which we trav-
eled. /

e saw many aress containing mounds similar to thoss of the Warm Spring
Indian reservation. They wers formed before the present stand of timber
came into existence as there were trees growing on some and no on others.

It was suggested that they may have been caused by windfalis in some older
forest.

Qur first view of the Imnaha canyon was very impressive., In the West
it carves a long narrow gash cutting into the very heart of the Wallowas,
To the eagt it 1s a deep gorge in the plateau we had been travelling. Ve
could look over the south-wall of the canyon as it was higher than our side.
e classed the visible rocks in the canyon walls ag basalts at the point
where we stood, as several flows were visible and some had columnar jointing.
These gave way to the greenstons to the westward.

Our road made many hairpin turns in its 2000 feet drop to the river.
We did not see the line of contact between the overlying basalts and the
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greenstone we found in the bottom of the canyon as we made this descent, due
to the talus from the upper rock or the moraine material left on the side of
the canyon. .

We stopped for lunch on the bank of the river in the midst of a bed of
flowers {some twenty varieties were picked according to the diary). It was
hard tc leave such a bsauty spot but the road was open for another three
miles up the canyon and our curiosity was aroused.

There was much evidence of glacial scouring to he seen as we traveled
along. The greenstones were rounded and grooved in the most approved text-
bock manner, Roches moutonnes were so plentiful that it needed only a stone
shepherd to complete the picture of a band of sheep grazing in the valley.
But search as we did, not one specimen with striations was found for our
gollection ~ nor could we find a glacial shoe or faceted pebble. Much of
the greenstone was cut by veins of quartz and in some of these veins we
found small crystals of epidote.

At the end of the road we came on a gasoline well-drilling ocutfit set
up in the bottomland of the canyon. In a tent near the rig one of the four
men connected with the cutfit was panning something., Well, that drew us to
the scene of activities. But . to quote the diary - "we were not heartily
welcomed, so we didn't tarry long."  Our guess was that these men wers
testing the bedrock for gold by means of the drill and panning the bailings.
They may not have had any claims staked so did not want outsiders to know
their Tfindings until they had located the richest area - at least not an
army of pick-carrying geologists. B

The shedows of the Wallowas were lengthening over the canyon so we turn-
ed our cars for the homeward journey. Even so, we did not hurry that re-
turn but made many stopd just to view the beauty of the mountains and the
flowers.

July 8th:

As we had not spent much {ime exploring the wicinity of our camp so
far, we set this morning aside for that purpose. Referring back to the
diary, I find that "our party walked to the power house, and to a viewpoint
where we could see the rapids and falls of the West Fork of the Wallowa riv-
er a3 it tumbled down the mountain”. T

The power house 18 a unit of the Pacific Power and Light Company, locat-
. ed on the East Fork of the -Wallowa river just above its junction with the
Wast Fork. The water to operate the turbine is taken from a dam located on
the stream at an elevation of about 1000 feet above the power house,

The rapids and falls on the West Fork cccur in a box canyon carved in
the so called greenstone series of rocks, which is a breccia at this local-
ity. The viewpoint 18 & glacier carved pinnacle of this rock extending
above the tree tops and furnishing an inspiring view of the valley from
the falls to the lake.

The valley of the Wallowa river seems more like an alcove in the fault
scarp of the northern face of the mountains then a real valley because of
its shortness. (One does not seem to sense its U shaps. It ends abruptly
at the base of Bomnneville mountain which makes the divide between its two
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main forks. Both of these streams tumble down from valleys which are sev-
eral thousend feet higher than the main valley. One cannot help but specu-
late on the sight made by the two glaciers that came out of these valleys as
they made this drop. What noises must have thundered from this canyon at
that time. The floor of the valley is now covered with glacial debris,which
supports a lush cover of trees and grasses that keeps the elk herd contented
to make it theilr home. Only those who have seen them, can know the thrills
we felt to see these noble creatures in this setting.

Dr. Francis Jones and I climbed down into the canyon below the falls to
take pictures and examine the gravel in the stream. We were surprisged %o
find very little limestone or shale in these gravels. Grosnstone and gran-
odiorite were the main types.

In the meantime, the ladies, not knowing that the trall ecircled back to
camp, started back the way we had coms. Dr., Jon#s and I came back to the
trail and continued ahead. So, to quote the diary again, "the feminine
members lost the men of the party, but Bruce's whistle and Kate's lusty
volce Tinally brought us together".

"That afternocon we drove to Joseph and then up Hurricane creek. We
walked leisurely up the canyon trail and observed many interesting things,
dikes particulariy." The dike followed along the east cenyon wall and
seemad about half to two-thirds of the way up the slops. This slope is
timbered and if the dike had not towered above the trees in cockscomb-like
segments we would not have known it was there, The dikes that we had seen
on the past trips only stood out from the rocks they cut by color comtrast,
and were eroded to the same level as the surrounding rock so that they could
only be seen in treeless areas, Qur futwre trips did not take us to any
other area where such dikes exist, so we recommend that everyone going to
the Wallowas should be sure to visit Iurricane creex.

"The sharp eyes of the men found greenstone, conglomerate, jasper, grano-
diorite, shales and marble. They wielded the picks so that all had specimens
to carry back to camp". The shale rocks were very plentiful in this canyen.
We were vary much fooled by the way weathering affects these rocks. We would
pick up a plece showing fine bedding lines of various shades of gray, yellow
or graen; then when we hod broken 1t up for specimens we would find that the
golor was one uniform gray on the inside and that the whole mass was of such
a uniform texture that it was hard to belleve that we had a sedimentary rock.
The greenstones were simlilar to those we had seen elsewhere, excapt that we
Tound some that were conglomerates. Some of this conglomerate contained red
jnsper pebblea. We found specimens of what I will call rofien egg marbdle.
This tock gave off a very noticeable odor of HpS when cracked or rubbed, It
is a rather fine grained yellow-white marble in which the crystals ure not
completely jolned. Dr. Jones thouzht that the H»3S gas could have remained
trapped in the interstices between the crystals. Between geology, botany,
scenery, and just the comradaship of the trall, we were only able to cover
about two miles of this interesting trail, befors cur watches told us to
turn back to camp and food. OQur hopes for a second trip into this arem were
never fulfilled.

July 9th:

The entire (.3.0.C, camp personnel headed for the Lostine river valley
via Joseph and Enterprise, which are situated on the great glacial oubtwash
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plain which slopes gently toward the narrow gorge of the Wallowa river cut :
in the basalts which cover the valley floor. We could see these flows slop-
ing up on top of the distant mountain ridges as we drove west toward Lostine.
Looking back toward the lake we could see the great fault scarp formed dur-
ing the uplift which heaved the mountainous mass thousands of feet above the
plain, The densely wooded lower slopes lie up against the face of the scarp
in sharp contrast to the nasked rock clothed here and there with ragged strips
of fast-thinning snow. The line of trees creeps higher toward the west un-
til it reaches the top of the ridge where the fault pinches out. Here and
there we could see a high hanging cirque, and perhaps a remnant of basalt on
a high ridge. The Hurricane creek valley with a remnant of lateral moraine
could be clearly seen, and as we started up the Lostine remnants of both ter-
minal and lateral moraines were evident from their form and content of unsort-
gd boulders seen exposed in road cuts.

After leaving Grandfather Schminky to fish in the river, frothing white
in its rush to join the Wallowa, we inched on up the valley with Trequent
stops to investigate the formations along the road. The first rocks we found
in place were metamorphosed sediments from an ancient sea. Farther on we
found diorite and granodiorite rocks from the great batholithie intruszion and
on top of it where steep valley walls prevented growth of vegetation we could
see white marble with here and there a dark line of younger intrusive basalt,

Parther up the valley its U-shape became more apparent and tributary
glacial valleys with snow-filled cirques at their heads became conspicuous.

The frequent stops necessitated by our hungry curiosities {don't mis-
understand!) delayed us until some of the party threatened to devour what
lunch they had in the car even before we reached Sheaffer's cemp, but the
majority prevailed and we ate together about 2 p.m.

After lunch Xr, Sheaffer provided a mule for Florence Boyrie and direc-
tions for the rest .of us for reaching the old contact and Peacock mines on
the east side of the valley near where we could see®dark crescent-shaped
dike of basalt cutting across the white marble-capped ridge. We started out
at a lively pace but soon found ourselves puffing along behind the mule with
frequent stops for wheezing and observation of the topography, stratigraphy
and flora. The glacial character of the topography was easy t¢ see. At
the head of the valley Eagle Cap was conspicuous, looking somewhat like Half
Dome in Yesemite. A bare streak down the mountainside and across the valley
showed where an avalanche had snapped off the trees and stopped on the far
side of the valley.

The trail was covered with talus in many places and overgrown with brush
8o the going was hard but we finally made the tumbled-down shacks of the old
mine about 5 P.M., tired and thirsty. Cold water running from the o0ld mine
tunnel soon refreshed us so we cracked rocks and pawed over the dump hunting
for specimens to prove we'd been there. We found good pieces of chalcopyrite
and what appeared to be pyrrhotite as well as some molybdenite. The tunnel
was driven along the contact between the granodiorite intrusion and the over-
lying marble, Farther up the slope another cut had been made along the con-
tact between the basalt intrusion and the marble. Sulfides occurred here
also and a few cinnamon colored garnets, perhaps essonite, were found.

' Realizing that we would be late most of the party started back behind
the mule (which showed he had a mind of his own when it came to choosing the
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trail) leaving Mrs. Boyrie, Schminky and Jones to do the exploring at the
higher cut.

As usual, the return trail was shorter then the up trail in spite of
our load of specimens and items forgotten by the first to return, but it was
dusk when we reached the cars, several thousand feet below and, unlocked them
S0 the girls could teke refuge from those jack-rabbit sized mosquitoes which
had chased us down.

1t was dark when we reached the valley floor but we found Grandfather
Schminky by the light of his bonfire just a3 he was ebout to abandon hope,
and accept a hospitable sheepherder's invitation to spend the night.

Kindly Mrs, Williamson had supper waiting for us in spite of the late
hour. She had suspecied that our trip would take longer than our estimate.
She has had previous experience with amateur mountain elimbers,

e retired fatigued but pleased to have had o day so profitable in the
study of materials, processes, structures, the interrelations of these; tha
inspiring views of distant mountsins and valleys and the beauty in form and
color of the many variesties of flowers close by.

July 10th:

This being Sunday, no trip was scheduled for the group, but everyone was
left to do as they pleased. And mecording to the diary "we did just that".

"Jome *'shot' movies, some of the feminine members d1d some necessary
laundry work, and some iried to keep in trim by taking a walk. Varlous ones
amused themselves by motorboat riding, wateciaing the activities at the dock,
"hunt ing' the elk, and riding horseback".

The leader used part of the day to locate the road to the black marble
gquarry for a future trip.

This day also saw ths welling of our ramnks. Mr, and Mrs. Ray Treasher
and their nisce Miss Bernlce Schader were the first arrivals. The evening
stage brought Miss May Robertson, mssistant instructor of geology at the Un-
iversity of California.

July 1lth:

Ray Treasher had made dire threats about what would happen to the lsader
if the trip to Hat Point was made before Ray joined the party. So that trip
was set for today. "Qur party, in four cars, left camp at 7:30 a.m. for
Joseph and Imnaha." Our group was increased by a car containing Miss Amarette
Barnes, nature study teacher at Beaverton High School, and two companions.

The start of this trip seemed rather topsy-turvy. When viewed from Jos-
eph, the broad valley of the Wallowa river and its tributary, Prairie creek,
which have an elevation of about 4000 feet, ssems to end at the base of the
5000 to 6000 foot plateau which liea between it and the Snake River. One woulil
expect to reach the top of this plateau by ascending some stream that flows
out of it into the Wallowa river. Instead, the roal crosses a low divide
into the canyvon of Little Sheep creek and descends, to an elevation of 1900
feet &t the town of Imnaha on the Imnaha river, right into the heart of this
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platean. The canyon 1s cut entirely in Columbh river basalts. The scen-
ory is a duplicate of that along the John Day river, where it cuts the bas-
alts. but here 1t was enhanced by many green trees.

/

At Imnaha begins the real c¢limb to the top of the plateau - seven miles
in second gear A viewpoint at the 5-mile post gave us our first frue pic-
ture of the country we had traversed. The platesu was not a hig flat plsin,
Deep canyons with scarcely any land between cut it everywhere. The divide
between Big Sheep creek, which flows two miles to the west and parallel with
the Imnaha, makes a real knife edge between the two streams.

The canyon of the Imnaha, which lay at our feet, was a sight to behold.
o>tretching southward, almost arrow straight, this gash in the earth's crust
. is as perfect a U shaped valley as one could expect to find. Ray Treasher
sn1d that any one could be forgiven for calling it a glaciated valley if
they could do no more than see it from a vantage point such as ours. But
his guess was that 1t was only the talus that had accumulated at the base
of the steep walls which gave the appearance of the U-shaps. He said thav
he had never heard of any evidence being found to show that the glacier
which once occupied the upper valley of the Imnsha had ever extended this
far, The Wallcwa mountains furnished the proper background for this scens.

Two more miles of travel brought us to the end of the steep ¢limb and
to the top of {rizzly Ridge which is the divide between the Imnaha and Horse
creek. This is another narrow ridge and the road was first aleng the canyon
of one stream and then along that of the other, with wonderful views in either
case. At Granny Point we had our last view of the Imnaha and the Wallowas.
Then we swung northwards around the head of Horse Creek canyon and before we
realized the change of direction, we were gazing down Saddle creek into the
- eanyon of the Snake river and across to the Seven Devils in Idaho. Our
watches told us that lunch time was past., but that di1d not hurry us away from
this splendid view nor prevent us from pausing several more times between it
and Hat Point for other glimpses of this rugged canyon.

In this stretch, the ridge began to broaden into the first semblance of
a flat plateau that we had seen. At Hat Point there must be at least a
mile of flattened lend between the canyons. The Hat Point lookout station
iz at an elevation of 7000 feet and the Snake river flows some 5500 feet
below it. Kearly sveryone climbed to the top of the tower for the view
hefore looking for lunches. And it is a view to make one forgeft mere
trifles like lunch. Every point of the compass contributed 1ts share to the
panorama. To the east, the Seven Devils form the rugged backgrognd for the
Snake river threading its way far below. To the north and south™in the fore-
ground to the west 13 a broad flat-appearing, timbered plateau. Ve knew that
deep canyons cut this surface, but from this viewpoint top of ridge seemed to
blend with top of ridge to make a level floor. The Wallowas, and farther
beyond, the Blue mountains, completed the piecture to the wegt.

We finslly rounded up the group for lunch, and after that was disposed
of we gathered on the brink of the canyon to discuss geology. "How did it
happen?" was the question. As we sat there gazing out over that vast emp-
ty space that separated us from the crests of the Seven Devils, this ques-
tion seemed too big for our limited geological knowledge to fathom. The
rock structures that were visible from our point of view gave no explanation
Tor the origin of this 7000 -foot gash in the face of old mother earth. Our
side of the canyon consisted of a series of basaltic flows to the bottom of
the canyon These beds seemed 1o lie horizontally with the exception of one
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point where several beds sesmsd to have a decided dip to the westward, and
these beds were interbedded with the horizontel flows. None of these flows
seemed to exist on the Idaho side of the canyon at this point. Ve could not
tell the kind of rock that made up the Seven Devils, but we assumed it to be
similar to the granitic and the greenstone series of the Wallowas just from
its erosionel appearance. Ve did not detect any of the basalt caps that we
saw in the Wallowas. TFar off to the north and to the northeast we could see
some basalt flows that rose as they neared their southern end, and which we
could easily picture as once having extended over the cerests of the Sevan
Devils, If the basalts on which we sat ever joined this covering, they must
have made a very sharp rise over the ares now sroded away by the Snake river.

With this visible strueture before us, we tried to see the picture of
the formation of the camyon. Dr. Hodge told us, in one of the University
extension classes, that the two mountain ranges had been uplifted about the
same time, with a saddle between them. North and south flowing streams
developed on this saddle, and began cutting canyons. Finally the heads of
two of these streams met to form a low pass. About this time, Iake Bonne-
ville (Salt Lake) found an outlet to the north and poured its waters into
the great central basin into whieh our soutkflowing streams had been send-
ing their waters. The water rose in this basin until it spilled through
the pass between the Wallowa mountains and the Seven Devils. The supply of
water was great enough to change the pass into the canyon that now ranks as
the despest in the world. But this picture covers such a vast area, that
we could hardly fit it in with the one we were locking at.

Many of our questions had to go unanswered. Ve s8till wonder why the
basalts end so abruptly on the Oregon side of the canyon. Some of usg are
wondering if a fault d1d not play a blg part in starting the canyon. But
we all agree that the sight that the Snake river makes as it winds like a
thread along the bottom of this mighty chasm, wae ample pay for the trip,

As on our other trips, the return to camp was a leisurely one. The after-
noon sun made different scenes out of many of our morning stops. And the
beds of lupine. larkspur and pentstemon were as showy a3 ever as they spread
out among the pines.

July 12:

This should be a red letter day in the annals of the geological socilety,
for it marks the first trip conducted on horseback. Ve were sorry that we
had to bid farewell to the Treasher group before this adventure began, but
Ray had to join Dr. Warren D. Smith at the State Department of Geology and
Mineral Industries camp on the Lostine. He invited us to spend the coming
Thursday with that group, before we parted.

Cur trip for the day was a visit to Anercid Iake. "It was a memorable
day because we rode 13 miles by horseback, and most of us hated to say how
long 1t had been since we hed ridden, For one of the group, it was her
first experience, and she was a "brick" about it! We left camp about 8:00
a.m. up a steep winding trail - 12 in the party and a guide. The canyon
and mountains were beautiful, and we were a merry group." ‘

The steep winding part of the trail came in the climb from the canyon
of the main river to the almost hanging valley of the East Fork of the Ual-
lowa river. The views back became more spectacular as we gained elevation.
Somewrere on this elimb we passed out of the greenstone into the shales and
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then into the graniteid rocks.

This upper valley was truly U -.shaped. ie passed many rounded masses
of granodiorite rising from the valley floor. The sides of the canyon
were of granodiorite, overlain by marble, Some of the easterly points wers
capped with basalt. Dark dikes cut the westerly wall.

"There was an serly lunch in a mountain meadow carpeted with buttercups,
violets and birdbills, Red heather grew in the rocks." A low mound cutt-
ing the velley al right angles at the foot of this meadow told us that we
were in the remains of a moraine lake.

It was but a short ride from out lunch stop to our destination - Aneroid
Iake, the jewel of the valley, at an elevation of 7550 feet. "The lake, set
in the mountains, with trees and snow around it, was a lovely sight." It
took away all thoughts of the trail from tenderfoot riders. Lying in the
cirque of the glacier that once descended the valley, it 1is surrounded on
three sides by towering rock walls of grancdiorite and marble. We knew that
some prospecting had been done in this region, so we headed to the camp of
"Siivertip” Seeber for anformatvion about the mines.

"Silvertip, lord of the lake, is a character to be remembered, if one
does not take him toco seriously.” Some forty years ago he came to the lake
to spend the last few years of his life. But the tonic air of the Wallowas
made liars of the prognasticators of his end. During these years in his life
he hes acquired much real and some manufactured information about the Wallowa
country. He very kindly pointied out a small spot of ground that stood oub
in the center of the snow bank that st1ll filled the south wall of the cir-
que, ahd told us that 1t was the only part”of the mine dump that was to be
seen until more of the snow was gone. So we hsaded for that spot on the
snowf1eld.

P

PN -
~ The éump yle}ged garnet, chalcopyrite, and molybdenite. We were sorry
that the tunnel wag buried under the snow. OSome of the party had climbed to
the exposed rock above the snowbank and they called down that garnets were

to be found there also. That set the whole group clambering laboriously up
the steep talus slope. The talus seemed to be mostly marble from the upper
wall of the valley. There was considerable garnet in some of the pieces,
and weathering had etched the marble away from the crystals. e reached the
top of the talus and the base of the c¢liff at an elevation of BOCO feet ac-
cording to the bharometer. Hers we found a dike of dark rock cutting the
marble and found more of the garnet in larger crystals. One of the ladies

in the party gained the title of "faceted lady" after an unplanned descent
down the slope we had olimbed. On our return to the valley floor, Silvertip
pointed out an area where the garnet was almost a solld mass like a vein in
the rock. We did not succeed in securing any whole crystals from this area.

-

By now good judgment told us that it was time to head for camp. Ve found
that our guide hed left with three of our group, leaving the rest of us to
fare for ourselves. Dr. Jones! horse had lost a pick from his pack at our
Juneh stop, but it was not discovered until we arrived at the lake. A8 the
pick was one that originally belonged to Dr. Condon, we did not like to see
Francis lose it, so when we arrived at the meadow the whole group spread out
to search for it. It seemed like hunting for the needle in the haystack,
for the horses had wandered over much of the area whils we were eating. Bub
¥ra, Boyrie was the sharp-eyed one that spotted it after we had coverad aboul
half of the ground.

(To be continued)
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***************A!‘JNOUNGH\ENTS*****************

Lectureg,

Friday : Doctor Ira 5. Allison, Professor of Geology, Oregon 3tate College,

Jan 13 : will discuss some phase of the glacial drainage problem of the
Columbia Plateau. Dr. Allison has speeialized in a study of the
effecss of Pleistocene glaciation in northesstern Washington snd
in western Oregon and always has something of great interest to
members of the Society.

Friday t Mr, Kenneth N. Phillips will "vacation" for us. The Phillips fam-

.Jan. 27 : 11y had a most interesting vecation trip this past summer and kr.
Phillips has an unusually fine set of color slides that were taken
at that time. He will show hls slides and describe the various
features that they visited., Mr. Phillips has lectured to the
Soclety s number of times and bis talks are always interesting,
full of fun., and valuable information.

Field Trips

Mr. Eagrl K. Nixon, Director of the State Department of Geology &
Yineral Industries, will lemad a group inteo Columbia County for a re-
view of the Columbia County iron ore situation. This gubject is of
partieular importance in recent years im connection wath its pos-
sible use with Bouneville power. Mr, Nixon is well qualified to

lead such a trip, and this date should be saved by all Society members.

Sundey
Jan. 15

EL I ¥

News-Letter Index

The index for Volume 4 of the Geological News-Letter has been prepared by Miss
Ruth Hickman and will be available, shortly. to those who wish to have it in-
cluded when their News-letters are bound. Advise Nr. Raymond L. Baldwin, 345
U.S. Courthouse, Por*land, that you will want an index bound with your volume
when it is to be sent to the bindery. This is essential in order that the
proper number may be prepared.

The index will be mailed to Society members just as soon as there is space in
o News-letter for it.

Service Committes

Buylletins for the following members have been received:
Dr. Bahrs - . . . $6.60 R. W, Brandt. . . . . » ».$3.00
E. A. Boyrie . . . $1.00 B, Catlin . . o0 o o o 032.20
M. Bowie . . . . . $0.25 L, Oberson. . . « » « » 31,00
H. Brady . . - . $1.20 M. Smith. . + o o o o = o31.25
Please call Mr, ade and mnke arrangements for securing these bulletins.
(signed) Traey Wade, 4204 N.E.Brondway, TR 6060
New Members

Mr, Everett B, MJliems, 1%32 N.E. Weidler St., TR 3812
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NOMINATION AND ELLCTION OF OFFICERS3

The By-Laws of our Society read as follows: "A nominating committee -- shall
report -- before the 15th day of December, prior to the time of the annual
meeting of the Society - the name of one nomines for each office to be %allot-
ed omn. On or before the first doy of January of each year, -- shall notify
the members - - by publicabtion an the official publication of the Society. ---
Other nominationg may be made by members of the Society, by filing with the
Secretary on or before the 15th day of January of each year, a list of such
nominations, yvhich shall be signed by at lesast 10 members of the Socisty. Tne
names of the additional nominess shall be communicated by the Seccetary to each
member, -~ by publication in the official publieation of the Society, which
communication shall be mads not less than fifteen days prior to the annual
meeting.”

14 letter ballot containing the nominees of the regular and spscial ticxets
shall be enclosed and mailed to each member. All ballets must be returned and
in the hands of the Sscretary prior to the ammual meeting st which meeting the
Secretary shall announce the result thereof. In case a majoraty of all the
ballots shall not have been cast for any candidate Tor any office, ihe Sociazty
shall proceed to make an election, in open meeting, for such office from the
two cendidates having the highest number of votes.™

The annual meeting of the Gesological Society of the Oregon Country wiil be held
in the Public Service .iuditorium, the 4th Friday in February, Feb. 24%h, B8:15
p.m Please noite that this is noi ths arcnual banquet.

RECCAT OF THE NETINATING COMMITTER g e

The nominating committee for the Geological Society of the Oregon Country sub-
mits the following names for officers and directors for the fiscal year 1939-1940.

Prasident Arthur M. Piper
7ice-Pres. Hareld B, Schminky
Se¢ratary Ruth I, HMickman
Treasurer H. Mildred Stockwell
Directors Bdwin T, Hodge

Carl P. Michards
Respectfully submitted:

Dr. C. L, Booth, chairman
+ Franklin Davwis

¥Mrs. Dwight Henderson

Miss Rose Jennings

Leo Simon

News of the llembers

Vledding invitations have been received by Socisty members, snnouncing the mar-
riage of Miss Viola MHay Lagasse to Mr. Louis Hiward Cberson, on 3Sunday evening,
December 18th, Congratulations are extended to the couple by the Geological
Society of the Oregon Country, with sincere wishes for the best that life may

Il
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have in store, Mr. Oberson hes been very active in the Society, and will
be remembered for his generous contributions to our knowledge of the zool-
ogy specimens collected on the trips,

* ¥k & %k k %

¥r. E, H. Rockwell has an article in the December 1938 issue of llobbies en-
titled "Quartz Minerals 1n Oregon® with 4 illustrations of polished speci-
mens from kMr. Rockwellts collection. Mr. Rockwell describes some of the
specimens that are found in Orsgon and the localities, and has received =
number of letters that express interest in Oregon materisl, Mot only is
his artiele well written, and interesting, but it i8 furthering the wide-
spread Interest in Oregon Country geology.

* ok ¥ sk k ¥

Mr. A, ¥, Swartley made a trlp to Spokane for the Northiest Mining Conven-
tion, Dec. 8-9-1C. He presented a paper explaining the activities of the
Oregon State Department of Geology and Mineral Industries.

ABSTRACTS

Abstract "A Pleistocene Damming of the Lower Columbla River", by Ray C.
Treasher, to be delivered at the Northwest Scientific Association meeting

in Spoksne, Dec, 28-29, 1938. Glacisl erratics found to an elevation of

400 feet in the Willamette Valley, Oregon, indicgte that there was a Plels-
tocene damming of the lowsr Columbia River. This dam produced the leke iam
which the iceberg-rafted erratics were floated. An ice-jam in the lower
Colunbia River has been proposed as a means of forming this lake. This may

be the answer to how the lake was formed but as evidence is incomplete, an
alternative possibility is suggested. This alternate hypothesis suggests
that the Colurbia River did not discharge to the Pacific Ocean seross the
Coast Range between Oregon and Washington, but flowed northward from Longview-
Kelso through the Cowlitz Velley, across the Napavine Divide, and into Puget
Sound near Olympia. <Contirental ice then dammed the outlet of these waters
from-Puget Sound to the Pacific Ocean, and the Columbia River dralnage was
ponded to form lake Columbia., After Lake Columbin had attained a surface
elevation of at least 500 feet, the lake waters spilled over the Coast Range
near Clatsop Crest and drained the Lake. ILake Columbia was the lake in which
the icebergs floated. Peculiar dralnage patierns in the Chehalis, Vashing-
ton, quadrangle, a 500 foot terrace floored with a deeply weathersd gravel,
and the fact that the Napavine Divide i3 mot covered by a "deep residual soil®
are polnts ccnsidered in gsupport of the hypothesis. This hypothesis is pres-
ented, not as a final, definite answer to the question of how the Lake was
formed, but as an idea worthy of consideratlon as the problem 1s In the course

cf solution.
* & b k k Xk
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THE G, S. 0. C. SUMMER CAMP AT WALLOYA LAKE
July 4th to 16th, 1938.

H. B. Sebminky, leader.
{continued)

We thought that our adventures were over for the day. But two of the
party lost their mounts when we stopped for a drink. There was a trying
chase before they were reccvered.

A pair of elk greeted us as we neared camp.

We found that one J. Martin Weber had moved in and set up camp next io
the Boyries while we had been away. IIis was a camp with all the comforts of
home.

July 13:

"e gll expected to suffer from riders' cramp today, so we had planned
only a short trip to the black marble quarry to give us a chance to recover
from our ride. Much to the joy of all, we found that we could still move
ovr limbs, and what was more to the point, we could sit down to our meals as
well, We did not change our trip, but set out about 9:00 4., for the quar-
ry. Ye drove ocut from Enterprise over a fairly good farr road to a point
that was supposed to be about a mile from the querry. "It wag our only hot
day and we felt it when we left the cars about 10:30 and started to hike up
the mountain. What was supposed to be sbout a mile proved to be much far-
ther, so we did some grumbling before we reached the ¢ld lime kiln". The
kiln was the first one used to convert the marble into quicklime, Later
there were some new kilns built at-a lower elevation that could be reached
in the winter and early spring. The present plant 1s located in Enterprise.

The kiln was about & mile from our cars, and we found that we had another
long mile to go to the quarry. A cold mountain stream furnished us the ensr-
gy to make the final grade. In this walk we saw much evidence of basalts on
the ridge above us. The o0ld road, which had been built fo bring out the mar-
ble, seemed to be constructed in the talus from this ridge, so we could not
tell what lay under the basalt.

The marble guarry did not meke a very striking appearence. All the
buildings are in a poor state of repalr, the face of the quarry is badly shat-
tered from blasting, and to top things off, the winter smows had started an
avalanche, which brought much debris down from the mountain above into the
workings, But we were iInterested in the marble and in what it contained, so
"the search for fossils began., Hunting for fossil coral proved so intrig-
uing that it was 3:00 p.m. when we got buck to the cars and lunch. But -
we had found some good specimens™.

v. 4 no. 24 =272~



"ifhen we returned to Wallowa lake some of the party enjoyed a swim. They
sald the water was warm 727 "

"ifter dinner we were 8o interested in talking over plans for tomorrow
that we missed the most of a brilliant sunset.”

July 14:

¥ras, Boyrie, Mrs. Weber, Florence Boyrie, Kiss Rpbertson, and Dr.Jones
drove again to Lostine and up the valley which we had visited the previous
Saturday. This time we did not stop until we met Mrs. Treasher on the
vay out, Miss Hobertson transferred to Treasherts car to return to Port-
land, but no sooner were they out of sight than someone in the Boyrie car
noticed a package of lunch which had been prepared for kiss Robertson. We
turned around as quickly as possible on the marrow road but the delay gave
Mrs, Treasher quite a lead so the chase lasted several miles over roads that
made us feel like we'd had a ride on a roller coaster before our raucous
horn tooting brought our quarry to a stop. We hastily proffered the for-
motten lunch, only to be spurned, for thé lunch that we had hastened to de-
liver was Dr, Jonests? Were we :hagrined!

In spite of the delay we arrived before noon at the cesmp of the Oregon
bursau of Geology and Mineral Industries, where Dr. Warren D. Smitk awaited
us. Florence Boyrie slected to stay at Sheaffer's camp and ride a horse, but
the rest of us wasted no timc starting our hike up to Chimney lake with Dr,
Smith. i

After crossing the turbulent river on a precarious footlog we started
up the steep trall with the sun hot on our backs. A snowslide had removed
the vegetation mlong the first part of the trail and the high humidity ad-
ded discomfort, but we eventuslly reached the shade of heavy woods where we
rested and quenched our thirst at an ice cold brook.

As we ascended the mountain the glacial topography became morehpparent.
Erratics were plentiful but mostly consisted of grapodiorite with varying
proportions of the three main censtituents, gquartz, feldspar and hornblends.
Where the bed rock had besen exposed small apllite dikes were frequently seen;
quite large crystals of feldspar were found in some of them.

About noor we reached the upper bench where the roaring stream we had
been following suddenly became a quiet meandering brook in the old hanging
valley of an alpine glacier. Thunder had been heard for some time and heavy
drops were soon spotting the polighed rocks at our feet so we took refuge
on the lee side of a rock weall which we ate our lunch.

The main portion of the storm passed us by so with c¢lothing dampened
but not our spirits we continued up the trail, not so stesep now, to Chimney
lake. Eyeryvwhere could be seen the action of the glacier, rounding off the
bedrock, gouging, sc¢rateching and plucking it. The effect of structure in
determining the course of a stream was well illustrated at the outlet of
Chimney Lake, where a V shaped cut in the grancdiorite followed the joint
planes of the mass.

A great dike of basalt ecould be seen cutting across the small, steep-
sided cirque bowl of the lake. Considerable snow still bordered the edges
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and both red and white heather together with a pink dwarf mountain laurel
{kalmia) carpeted the marshy patches along the shore and in the valley.

After exploring a bit, collecting specimens and taeking pictures, we
started back. discussing the nature of the rocks, the processes which account-
ed for the topography, and the general geology of the region, with Dr.Smith
as we went, - :

The return trip was made with few stops since the storm had brought us
ecool comfort. Grand panoremas of the lostine valley and the higher peaks
beyond opened ouf for us at almost every turn. Some evidence of faulting
along the Lostine valley cculd be seen in the structures across the valley
from us wheere the formations did not seem to conform to those on our side.
In a few places the trail crogsed dikes of basaltic material which it has
been suggested may be roof pendants in the intrusive granodiorite, but this
seems unlikely, at least in this case. since. the overlying antecedent racks
are marble,

The many kinds of flowers, shrubs and trees interested us but they were
too numerous to detail here.

YThen we reached c¢amp we found that the scouring parties had returned and
were preparing supper, so we impatiently awaited the arrival of Mr. Schminky
and the girls who had our food with them. DBefore long they drove in from
up the river where they had gons upon arriving late in the afterncon. We
spent little time examining each others! specimens, for the inner man insist-
ed on being appeased. ;

Not satisfied with the brecciated, folios conglomerate which Kr. Veber
prepared in his frying pan. the rest of us embellished it with pieces of
cheese, etc.. while he was absent heating some soup. The finished product
was a masterpiece of geologistic art.

Arcund the camnfire after supper Dr. Smith, Ray Tresasher, lir. Aller,
and the rest of us spent an enjoyable hour discussing the geology of the
Wallowa mountains and many other subjects before we had to wend our way back
to the lake.

July 15:

The Schminkys had to return to Portland {oday. Francis Jones and Mariin
Webber aided in the packing of "frophies".

*The remaining feminine members of the camp. five of us, with a giids,
braved the trail to Iece ILake on horseback. It is a more interesting and spec-
tacular trail than that to Aneroid ILske VWe amused ourselves by pointing
out the fine dlkes, etec Ve had marvelous views of the higher peaks and the
turbulent tumbling West Fork of the Wallowa river. The falls are surprising-
1y beautiful apd the lake is a little gem. Vle ate on a tiny poiant beside
the lake and then began the usual hunt for 'eontacts'!, and alpine plants.

Mrs. Boyrie got up to the contacet first and began picking. There was only
one pick, but Mrs. Boyrie generously allowed us to try our hand., Garnets
were in abundance and we got socme specimens".

"On the way down we attempted to locate one of the old mines - found
it but could not find a trail. By that time thunder was rumbling all around

v. 4 no. 24 _-274-



us so we voied against leaving our horses and c¢limbing to the mine, fearing
that we would be too late returning. We did regret that we couldn't carry
back the desired specimens."

July 16:

"The Rosa, Smith and Fowler members of the group left Wallowa lake with
regrets."”

July 17:

"Mrs. Boyrie and Florence and Dr. Jones broke camp, leaving Martin Veber
as the only G.3.0.C. at Yallowa Lake",

Martin spent several days following the breakup of our camp with the
mineral survey party.

CONCIIISION,

Qur experiences prove that it 1s poassible for a group of our members
to spend their vacations in the study of geology. e 4id not attempt to
upset the findings of competent geologists who had studled the region be-
fore 8. We simply tried to ses the things that they saw and described,
and we tried to see how they arrived at their conclusions. e found that
we d4id not need a driver to force us out into this scenic country, and that
our enjoyment of the sgenic beauties was really given a touch of spice by
our inguiry into the geologic background.

I, as leader of the irip, feel well repaid for the time put into plan-
ning it. I close with these final words from the diary: "We didn't waste
a minute everybody was congenisl, and we left with a host of pleasant mem-
ories to last us until next year, when we hope G. S. 0., C, will have another
summer camp".

H. B. 5.
* k ¥ %k *k *
HOW HIGH IS IT®
P o TN
Faets of Interest Regarding Elevation in Wallowa County and Forest
g-=-

(Al general figures are close estimations
from best available topographic maps)

——-—

Peaks over 8000 feet in elevation.

Saca jawea 10033 Middle Mountain 9500 Ruby Peak 8700

Matterhorn 10004 Flagsteff DPeak 9450 Hazel Mountain 8500
East Peaks 2700 Cusick Mountain 9400 Katy Mountain 8300
Eagle Cap 9675 Glacier Mountain9300 Signal Peak 8200
Twin Peaks 9650 Elkhorn Peek 9300 Minam Peak 8000

Aneroid Point 9600 Peak 1% mi.SW.

Sturgill Peak 9600 of Blue lake 9300

Sawtooth Peak 2500 Pezk just south 9300 Peaks below 8000 foot
South peak on - of Francis Lakse9300 on Bear Cr. Dralnage
Hurricane Div. 9500 Brown YMountain 9000 Bald Mountain 7911
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Sentinel Peak 9500 Marble Mountain 8800 Goat Mountain 7800
Point Joseph $500 Iookout Mtn 8800 Huckleberry Min. 7700
-
Elevation of most of the lakes in Wallowa Mountains.

Cliff lake 8400 Cheval Iake 1800 Moccasin Lake 1500
Prospect Lake 8400 Rogers Lake 7800 Douglas Lake 7400
Glacier Lake 8300 Mirror Iake 7700 Liinam Iake 1300
Billy Jomes Ik. 8300 Umit Ioke 7700 Horseshoe Lake 7200
Jewett Lake 8200 Lee Iake 7700 Little Storm Ik. 7200
Pocket Ioke 8200 Green lLake 7600 Ite Lake 7100
Chimney Lake 8200 Hobo Lake 7600 Frazier Lake 7100
Dollar I=ke 8100 Anercid lake 7550 Steamboat lake 7000
Francis Lake 8000 wood Lake 7500 Long Lake 6800
Swamp Lake Booo Tohn Henry Ik. ‘7500 Deadhorse Lake 5700
Upper Izke 7900 Crescent Iake 7500 Viallowa Lake 4411
Bear Iake 7800 Little Francis 7500
T
Elevation of Stream Headwaters and Junction with Other Streams
Stresn Headwaters Mouth or Junction
Tallowa Riv. Glacier Lake {8300%) Grande Ronde (2313')
Imnaha Riv, Crater Laoke on Whitman N.F¥. -
(75007 ) Snake River {1100t}
finam Riv. Blue Lake (7700') Ylallowa River (25371)
Lostine Riv. Minam Iake (73001} Wallowa Riv.{approx.3300')
Bear Creek Bear Iake (78001) Wallowa Riv. {29411)
Big Sheep Cr. Dollar Iake (B8100') Imnaha Riv. (20001)!
- _O_ _ Z .3
Elevation of Forest Lookouts, State and National Forests.
Huekleberry 7450 Kesbit Butts 6200 Kirkland 5250
Neto 7400 Hormon 6150 Red Hill 5100
Stanley 7350 liarl Butte 5900 Tioods Butte 4200
Hat Point 7000 YeGraw 5500 Akers Butte {State] 4515
lookout ¥in 6400 Elk Mountain 5400
—=(=-
Elevation of Towns in Wallowa County
Enterprise 3750 Wallowa 2941 Lostine 3362
Minam 2537 Rondows 2310 Joseph 4190
Imnahs 2000
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Abstract: "Structuresin the VWest Coast Chromite Deposits" by John Eliot
Allen delivered before the Oregon sectlon of the A.I.M.E., on Dec. 7th,
1933.

Mr. Allen, who was field geologist for the Rustless Mining Corporation for
three years assigned to studying chromite occurrences in the west, describ-
ed ten characteristic deposits in California and Oregon which exhibit feat-
ures leading to a theory of origin. These features are: 1. Alignment of
the chromite bodies within and along erush or shear zones in the peridotite
or serpentine. ZEven when the rock is not highly sheared, veinlets of megne-
gites and tremolite indicate the zones. 2. Arrangement of the ors-hodies in
these zones with respsct to the zone and to each other. The lenticular
rodies may lie parsllel fto or at right angles to the zone, but they most com-
monly lie at an angle to it, in a staggered or en echelon fashion, somefimes
almost overlapping. 3. Occurrence of ore of different gredes within adja-~
cent bands in the are body. In no case was the ore seen to grade out into
the surrounding rock. However, an apparent grading sometimes appears when
bands of ore have decreasing tenor from the center outwards. 4. The zones
including the ore bodies are arranged in definite geometric patterns with
textures ranging from a few hundred yards to over a mile. These patterns
usually form parallelograms with more or less equal sides and acute angles
over gixty degrees., They are sometimes rectangular. The largest chromite
bodies are found at the interseetions of the zones, 5. WWhen the stresses
which affected the region during the time of the peridotite intrusions are
known from other evidence, these patterns conform to the strain ellipsoid.

A suggested theory to account for these featurss incorporated the following
points:

1. Segregaticn of a chromite rich magma may commence at depth during or be-
Tore the intrusion of the peridoftite, and certainly continuad fo;,a while
after its intrusion

2. BSerpentinization of the peridotites, now generally thought to accompany
or occcur scon after inmtrusion, set up stresses which deformed the intrusive
body with the major stress normal to the contacts, Along lines of weskness
within the peridotite, movement took place and the chromite-rich magma from
below was intruded into openings which may be described as gash-joints,

The intrusion of the ore may have occurred in o saries of pulsations, each

successive one being slightly richer in chromite.
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NEVI TOPOGRAFHICAL TERMS AND GEOGRAFIICAL NAMES,

Members of the Society who follow the published decisions of the United
States Board on Geographical Names will have noted that in their latest bul-
letin, covering decisions Tor the year ending June 30, 1938, certain new
torographic terms dealing with submaraine features are given official approval.
It is believed that these terms will be used more and more as more oceano-~
graphic data becoms available. ‘

1 Seamount: "The generic term 'seamount' 18 here used for the
first time, and i1s applied t¢ submarine elevations of mountain
form whose character and depth are such that the existing
terms bank. shoal, pinnacle. etc  are not appropriate”.
Examples: Davidson Seamount, 75 miles west of Point Pledras
Blancas, €alif., Pioneer Seamount, 50 miles southwest of the °
Golden Gate, rising from a depth of 1,600 fathoms to within
421 fathoms below sea level; etic.

2. Seavalley: "The generic term 'seavalley', here used for the
first time, 15 applied to submarine depressions that are of
valley form without the steepness of wall of those that are
called canyons®.

Examples: Pioneer Seavalley, off the coast of California,
centering near lat 379 17t N. long. 123° 15' W.

Several submarine c¢anyons have been officially named by the Doard The
best known (to Society members) is the one west of Astoria, which is named
ASTORIA CANYON. and described thus: "a submarine canyon about 15 miles west
Facific Ocean. It extends 17 miles westerly from its head at the 100 -fathom
curve, thence southwesterly into the ocean dspths". Cther canyons named
include HYDROGRAFTR CANYON, off Georges Bank. 15 miles long, 100 fathoms to
1,000 fathoms depth, LA JOLIA CANYON about 5 miles long, heading in a bight
north of Point La Jolla, Calaf , LENDOCINO CANYON. heading 2 miles offshorse
near Cape Mendocino. Calxf.

Other names of interest to Socisty members include the following:

#Glisan Glacier: a small glacier on the northwest slope of Yount Hood, between
Sandy and Iadd Glaclers, approximate lat 45%23t30" N., long. 121°43'" W., Mount
Hood National Forest, Honod River Countyy COreg. Named in honor of the late
Rodney L. Glisan (died May 6, 1934} of Portland”.

"Langille Glacier: a glacier on the north slope of Mt.llood, west of Langille
Crags, approximately lat. 45923'30"N,, long. 121°941' W,, Mt-KEood National For-
est, Hood River County, Oreg. Named in honor of the Langille family, early
settlers of Iood River Valley.®

"Recession ILekes: two small lakes on the north slope of Mount Hood, apprmximate
ly lat. 45023130" N , long. 121041t V., Mount Hood National Forest, Hood River
County, Oreg. So named because the recession of Langille Glacier has caused
these lakes to form behind morainal deposits.”

The features on Lt. Hood were given numes suggested by the Research Committee

of the Mazamas, severazl members of which are also members of theo Society.
KNP,
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IMPORTANT MOTICE

NEIS -~ LKETTER

Change of Address: Beginning Jenuary lst, it will be neceasary to sub-
mit notice of change of address one month prior to the date of change.
In other words, the change of address will take effect one month follow-
ing the date of receipt by the Editor. This ruling is necessitated as
the mailing list is made up in advance, the Editor and other members of
the staff give their time, gratis, to the News-letter, and it is not
fair to penalize them unnecessarily for the lack of forssight of members
in promptly submitting their change of address. i

The News-letter will not be responsible for copies of the News-
Letter which are not received by members who fuiled to submit their change
of address, or for copies not received during the one month perlod requir-
ed for the chunge. Should members desire any of these copies in order to
complete their files, they may be secured from the Editor on receipt of the
15¢~per- issue price of the News Letter.

Zditorial Personnel: Beginning Jamuary lst, iIr. Raymond L. Baldwin will
act as Editor-in-chief, and Business Manager, of the lews-Letter. ia will
be assisted by several associate editors and typists. The plates for

the Yews letter, and the printing of the pages will be handled by the
State Department of Geclogy & Mineral Industriss on the Multigraph-Duplica
tor owned by the Society.

Notices for Publication: The chairmen of various committees will be res
ponsible for getting their notices to Mr. Baldwin in time for publication.
The dead-line for these notices will be the first and third Fridays of each
month. This rule must be rigidly enforced, in order that the News-Letter
may go to press and be released on time. All manuscripts for publication
will be submitted to Mr. Baldwin. ’
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NORTHWEST SCIENTIFIC ASSOCIATION

The Morthwest Scientific Association will hold its fiftesnth annual
meeting at the Davenport Hotel in Spokane, December 28-29, 1938. The
section on Geology-Geography announces the following program:

W. A, G. Bennett, Washingbon Division of Geology, Pullman, Wash., chair-
man.
Thomas H. Hite, U. S. Soil Conservation Sorvice, lloscow, Idaho, Secretary.

wednesday, Dec 28, 2:00 p.m.

1. "Interpretation of effect of faults on veins®, J. H. Zby, Spokane,
15 min.; 15 min. for discussion,. 2:00~-2:30.

2. "A Pleistocene damming of the lower Columbia River", Ray C. Treasher,
Oregon State Dept. Geology & Mlneral Industries, Portland. %—l hr.
2:30-3:30,

3. "Notes on the geology and paleontology of the Ginkgo Peirified Forest™,
George F. Beck, Ceniral Wash. College of Education, Ellensburg,
20-30 min. 3:30-4:00.,
4, "Structural conditions in the Palouse 'Formation'", Thomas H. Hite,
U. S. Soil Conservation Service, Moscow, Ideho. 15 min, 4:00-4:20,
5. "Gangue Minerals of the Twin Sisters chromite ores", W.A.G.Bennett,
Wash, Division of Geology, Pullman, 10 minutes.

Thursday, Dec 29, 10:00 a.m.

1. "Fairy tale from Glacial times", W. A. Rockie, Soil Conservation Ser-
vice, Spokane, 10 man. 10:00-10:15.

2. "Criteria of changes of level along the Olympic coast", Zwart Baldwin,
State College of YWashington, Puliman. 10 min. 10315-10:30.

3. "Clay resources of Iatah County, Idaho" Vernon E. Scheid, University
of Idaho, lpscow, 10 min. 10:30-10:45.

4, "Critical examination of some correlgtions of the Pacific Northwest",

R. L. Lupher, State College of Vashington, Pullman. 15 min.
10:45-11:065.
5. "Nepheline-bearing rocks north of Nighthawk, Washington", Charles D.
Campbell, State College of Washington, Pullman. 15 min., 11:05-11:25.
6. m"Petrology of the igneous rocks in Kootenmal County, Ideho", Alfred L.
Anderson, University of Idaho, Moscow. 15 min. 11:25-11:45.

Thursday, Dec- 29, 2:00 p.m.

1, Election of officers. 2:00-2:15.
2. Round-table discussion (topic to be announced) 2:15-2:45.

3. "Distribution and siructural relations of the rocks in Xootenai County,
Idsho", Alfred L. Anderson, University of Idaho, Moscow. 15 min.
2:;45-3:05.

4, "Electrochemical and metallurgical minerals of the Northwest™, E. T,
Hodge, Oregon State College, Corvallis. 30 min, 3:05-3:40.

5. "An occurrence of beach type dunes south of Umatilla, Oregon", John

P, Thomson, Scil Conservation Serviece, Spokans, Lantern.
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