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The Town of Craftsbury straddles the Richardson Memorial Contact (RMC)- 5
a regional lithotectonic boundary that separates metamorphic rocks of the Green 20 1200 1200
Mountain Belt (GMB) to the west from those of the Connecticut Valley Belt . . . [
(CVB) to the east. The RMC is a Silurian unconformity that is locally coincident Flgure 3- Bedrock GeOloglC Map for the Town of Craftsbury (Klm et al., 2010) . T it seeotmoton — 1000 1000 3
with a Devonian fault(s). The GMB is composed of pre-Silurian phyllites and =T — e e - = e e s == = e e T ) S Sd +1 foliation measurement 8
phyllitic quartzites of the Moretown and Cram Hill fms. whereas Silurian- =¥ —Ji = T T 5 .~ T N [ N o ) 800 800 2
Devonian siliceous marbles, phyllites and isolated granites comprise the CVB. ) F_ > i % _ E west — t 500 500 ®
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The marble-rich lithologies directly to the east of the RMC have been eroded 20 Ll & - - DESCI'I.PtIOI'I of Map Units 200 400 B
to form a broad depression in which the Black River and a number of elongate N-S 5 !E"F-( ' F f ' @l Devonian
lakes are found. Uplands composed of pre-Silurian and Silurian-Devonian - ) How ampsiive Derlen Simite
aKes are round. Uplands composed ol pre-sSiiu u evo . . m Fine-medium grained biotite granite with orbicules of gray phyliite 200 200
metamorphic rocks are located to the west and east, respectively, of the Black / Contacts modified from Konig and Dennis (1964).
River Valley lowlands. , 0 0 . . . .
. i By e medum graned biotl granis, Caniacts madifed Figure 10- Potentiometric Surface Contours for the Bedrock Aquifer
i ig an . . . - - -
Uplands are primarily underlain by dense silt- and fine-sand-matrix glacial @ o/ i \H/o:;izor;tELScaler 1t.izi’go)(() (l) 40|00 80|00 ' 4 / . : /
till. Till is thin (<20”) on hilltops and bedrock outcrops are abundant. Striations and 4 .L% Silurian-Devonian eriical Exaggeratio oot ' ‘
grooves indicate ice motion of ~170-195°. Scattered ice-contact sand and gravel o "JB\"HHE Rl'-'tﬁr Formation e o o :
deposits overlie till in places. Glaciolacustrine deposits are common below 1 - mm:?d ,:,?: ﬂ;,ﬁ',?;ﬁ,ﬁ';}; af,.:,ums afgm::a?ﬁi::;a marble “beds" Springston (2010)
~1120°. Probable delta deposits are found at ~1120°. E A » can exceed 20' in thickness.
Silvery gray phyliite interlayered with subequal amounts of phyllitic
There are 221 accurately located groundwater wells in Craftsbury and 100% ; i — 4 Sangy marbie:and:calcarsous pHyII:
(n=221) were completed in bedrock. Wells in Silurian-Devonian bedrock have if . Silurian
slightly higher average yields and total depths (13 gpm; 267°) than those in pre- . 1 L ' / Northfield Formation - - - -
Silurian bedrock (10 gpm; 259°). Surficial wells (n=13) have average yields of 40 4 = ~% A | ' - Silvery gray - dark gray phylite, phyliitic granofels, and gray Flgure 7A- Mean Yield (GPM)/ Bedrock HYdI'OgGOlOglC Unit
.. . . s | quartzite: isclated phyllitic sandy marble layers may occur
gpm. Preliminary analysis suggests that the elevated yields of some bedrock wells - 3~} locally; sometimes rusty-weathering; composed primarily of sericite,
may be related to the presence of thick, saturated, and porous surficial deposits that = ; g chiorite, and quartz; crossed biotites are common.
overlie the bedrock. ' Shaw Mountain Formation 16
9 S u ‘§_ Ss Brown weathering, white, dolomitic marble
Further analysis seeks to correlate well yields with other factors such as . _ P . _ . .
fracture domains, topographic slope, proximity to water bodies or lineaments, and : : SR Ordovician Flgure 6- Bedrock Hydrogeologlc Units "
drainage area(s)_ — '5 Cram Hill Formation
B - - ( - Dark green mafic schist (greenstone) composed primarily of albite
and chlorite
-1 Dark gray - black rusty weathering phyliite and phyllitic granofels 12
A N : - c:mpg?:;! prfmaﬁr;of st?'iiite, cl;lglui:it:. qfiaarlt]z, ELY grapﬂirtaa? m?n Legend
s "mho 2 g mafic schist layers occur locally.
-' ¥ f Cambrian- Ordovician Hydrogeologic Unit 3
Moretown Formation 210
Grayish-green phyllitic granofels commonly with a "pinstriped” |:\ | - Cambrian to Ordovician phyllitic £ By using 125 m/ 410’ buffer on streams and major lakes, we found that the bedrock wells intercepted (n=104) had average yields of 17-18 gpm, which was
ﬁiﬁ?&ﬁﬂ?ﬁuﬁ'&ﬂmﬁﬁmﬂﬁ?ﬁ ;Ehf'ﬁ':g“::gy 'gq’:;ﬁzﬁgﬂg ";ﬁ'ﬂ;g RMC & significantly higher than the yields reported for any individual rock formation. This increase could be due to the concentration of groundwater flow towards
sericite; thin gray phyllite layers are common near the Mean yield: 10 gpm S 3 streams and lakes, to water loss from streams and lakes, or to a combination of the two.
eastern boundary; greenstone and metadiabase occur locally. Mean depth: 253 ft g
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Holocene Deposits

- Artificial Fill. Artificially emplaced earth along road 0
beds. embankments and low-lying areas.
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Fractures With Multiples

Frequency Gaussians Data Number: 593 330° o LEGEND Data Number: 503
Total Data: 593 max: 65 min: 0 mean: 210.455 sd: 6.537 mode: 224 ° & ) Mean Att: 231.7°, 83.7°
Conf.Int.(sd): 46.7°

g | Hal Alluvium. 5ifl, sand, pabble gravel, cobble gravel,

— = and boulder gravel deposited by modern streams.

Deposits nchide stream channal and bar deposits Depth Range of Bedrock Wells
and finer-grained floodplalin depasits. Minor wetland
deposits are common within these areas and are
not distinguished. Thickness of these deposite in . .
the tributaries is typically less than 3 meters, although Bar graph that shows how the average yield of Craftsbury bedrock wells decrease as total depths increase.
the depth may be much greater in the main Black River valley,

Wetland Deposits, Peat or Muck, Thick accumulation o o o o
e Womcad v el Bl vt ey o e Figure 8- Surficial Hydrogeologic Units
Gvatiuying acuskin® sacknts or t, Trckeed of

e oy s B Figure 9- Bedrock Well Yield vs. Type of Overlying Surficial Deposit

one meter,

Straam Terrace Deposits. Sit, sand, pebble, cobbie,
and boulder gravel deposited on terraces above

the modern floodplains of streams, Commondy
overlay ing lacustrine sadiments, They represent
former floodplains that have been dissacted by
younger streams. Genarally lass than § meters thick.

Alluvial Fan Deposits, Pebble and cobble gravel.
and pebbly sand deposited at the mouths of tributaries.
Commonly less than 5 maters thick.

Fan-terrace Deposits, Poorty-sorted to moderately-ywwell-sorted
cobble and pebble gravel, sand, sit, and clayey silt

deposited by streams as alluvial fans and aprons directly

on lake botlom deposits (Pib) shortly after lake drainage.
Commonly less than 5 meters thick,

RMS = 1.014947
GAUSSIAN PARAMETERS
# % [Nor. H.Max H Azimuth sd
1 |27.63(100.0| 23.00| 219.0°|9.47°
2 |27.6827.39 6.300| 87.47°34.64°
3 |19.18/25.63| 5.894| 265.8°25.659

e
Craftsbury field area shown on bedrock geologic map of Doll (1961) with overlay of
lithotectonic belts.
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Legend

|- Holocene deposits (Hal, Hat. . Figure 11- Overburden Thickness/Isopach Map

[ | I Hft, Hst, Hwp)

Figure 2- Surficial Geologic Context

Pleistocene Deposits

_g - Lake Ceposits, undifferentiated.

| Pib | Lake Bottom Deposits, Clay, silty clay, dayey silt, and sitt
—— with lesser amounts of fing to very fine sand, The deposits
consist of finer-grained layers (silty clay or clay) alternating
with coarser-grained layers (clayey sikt and coarser) that
are interpréted as annual varves. They formed in one or
more praglacial lakes and the principal ones are Bmited lo
L elevations of less than about 336 meters (1100 feat).
Thickness ranges widely: from less than one meter to
greater than 50 meters.

Lake Deposits, Coarse-grained. Poorly- to well-2orted coarse
to fine sand (commonly pebbly) deposited In shallow waters
of one or more proglacial lakes Generally less than 10 meters

Yield (gallons per minute)

thick.

e £l

fributary streams inte one or more proglacial lakeés., Includes
deposits on Whelslone Brook and Whitney Brook. Thickness
ranges up to about 30 meters,

P
= :g - Lake Deposits, Delta. Pebbly sand deposited at mouths of
Lee]

[ca-contact Deposite. Poorly- to moderately well-sorted
pebbly medium 1o coarsa sand and pabble, cobble, and
boulder gravel deposited in contact with glacial ice.
Includes esker and possible kame and kame terrace
deposits localed northeast of Craftsbury Village and a

| possible esker deposit narth of Lake Ellige. An extensive
area of thick ice-contact sediments ks located on the
divide between the \Wild Branch and Black River valleys,
In part. these deposits are overlain by till, but the distribution
of this cap is peorly defined. Thickness of ice-contact
deposits is generally less than 20 meters, except for the

| deposit on the divide, which exceeds 60 meters In places.

Till. Twa types of till were discerned in the area bui are
net mapped separately. The predominant fill in the areas
west of the divide betwean the Wild Branch and Black
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\V V- Till (Pt) , . . \ \ . :
Number of wells: 75 Pt(36') Ptt (11') Pic (43") PI (75", all lake deposits) Holocene (85')

Mean yield: 9 gpm
Mean depth: 258 ft
Mean thickness: 36'

Surficial Material (with mean thickness) Overlying Bedrock
River valleys is densa to very dense, sit-matrix Hll,
Alhough generally the basal surficial unil, & silt-matrix B8l
& observed overlying the lce-contact deposits on the

| divide betwesn the VWid Branch and Black River valleys,
From the divide eastward, the till is moderately densa to
dense and has a fine-sand matrix. A weak subhorlzontal
fizsllity ks commanty visible In fresh exposures of the
silt-rnatrix tilil. Thickness of hese tills is highly variable,
from less than 1 meter te greater than 30 meters,

| l_l Tilk, Thin. Descriptions as In preceding unil. Thickness
Pt highty variable but generally less than & meters and

bedrock outcrops ane common,

Number of wells: 13 - : 1
mz: zi:;?r:TEgz%p;'l / g Depth to Bedrock (feet) Frequency- azimuth rose plots , equal area nets, and contoured stereonet plots of all fractures measured in the field. This larger data set takes into account all fractures of a given orientation in each outcrop.
Mean thickness: 85' 25 el Thick Overburden Zones (feet)
g [ > _>=100 |
- I Il - Ice-contact deposits (Pic) P | N -_ 7> 1 Bes:
Number of wells: 39 20 ' ' 7 : S ;
Mean yield: 13 gpm 7 o .
Mean depth: 245 ft - g :
Mean thickness: 43' 7 i .
Il - Lake deposits (PI, Plc, 1> | N 7 -~ . :
' pib, PId) . ) | . ’
Number of wells: 20 ; . (77 5 _ < . . :
Mean yield: 13 gpm ‘ / ' 7 7 = ' : ’ i . =
Mean depth: 233 ft 10 { y WNZ )/ ' AN ; =
e “ | N ’RAFTSBURY All wells  [RMC West [RMC East  |Statewid
- v V- Thintill (Ptt) | \( ~a | [ ) > U WEIIS €S as dlewide
Number of wells: 72 s &, SN ZZallir - b F i
Mean yield: 12 gpm =4\ v\ . il N - o oLy .
ean et 268 1 i e . s ( rof Wells 221 13 148 92315
Mean thickness: 11' g J gl . S ) oy & : <A~
s g " ' di(gallons per minute
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Craftsbury field area shown on surficial geologic map of Stewart and MacLintock _ . 3 | Surficial hydrogeologic units represent deposits of similar age and sedimentologic character that were lumped together. We were interested in whether the surficial hydrogeologic units themselves or their
(1970). Craftsbury straddles the Black River Valley which was once filled with a " | — 4 | 4 : | ! thicknesses influenced the yields of bedrock wells. Figure 9 shows that the mean yields for bedrock wells completed through each surficial hydrogeologic unit are similar, with those completed below the
' ' [ ' Holocene units having the highest mean yield.
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This isopach map was constructed using overburden depths from domestic well logs in conjunction with topographic maps and DEMs. The greatest
overburden depths are found in the Black River Valley and in a southwest trending bedrock channel.



