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DEPARTMENT OF COMMERCE 

National Oceanic and Atmospheric 
Administration 

SURF CLAM AND OCEAN QUAHOG 
FISHERIES 

Fishery Management Plan 

A fishery management plan for the 
Surf Clam and Ocean Quahog Fisheries 
has been reviewed and approved in ac­
cordance with Section 304 of the Fishery 
Conservation and Management Act of 
1976, 16 U.S.C. 1801, as amended. The 
plan was prepared and submitted by the 
Mid-Atlantic Fishery Management 
Council. This action has been taken un­
der a delegation of authority from the 
Secretary of Commerce to the Deputy 
Assistant Administrator for Fisheries, 
National Oceanic and Atmospheric Ad­
ministration. The plan has been found 
to be consistent with the national stand-

NOTICES 

ards in § 301 of the Act, the other provi­
sions of the Act and other applicable 
law. 

An emergency is found to exist and 
therefore emergency regulations will be 
published to implement the plan imme­
diately for a period of 45 days, pursuant 
to § 305(el of the Act. In the near fu­
ture, regulations will be proposed in the 
FEDERAL REGISTER to implement the plan 
on a permanent basis. These proposed 
permanent regulations will be open for 
public comment for a period of 45 days 
from the date of publication. 

We also wish to announce that the 
Plan contains a moratorium provision 
which prohibits additional vessels from 
entering the surf clam fishery for a one­
year period from the date of this notice. 
For the moratorium not to apply to a 
particular vessel, that vessel must: 

1. During the year immediately preceding 
this notice, have landed surf clams in the 
course of a directed fishery for surf clams; 

2. Be under construction for, or in the 
process of being re-rigged for, the surf clam 
fishery on the date of this notice; or 

3. Be a replacement for a vessel of sub­
stantially similar harvesting capacity which 
involuntarily leaves the surf clam fishery 
during the moratorium. 

Persons who may deem themselves 

affected may contact: Mr. William G. 

Gordon, Regional Director, Northeast 

Region, National Marine Fisheries Serv­

ice, 14 Elm Street, Gloucester, Massa­

chusetts 01930. Telephone 617-281-3600. 

This action was taken under a dele­

gation of authority from the Secretary 

to the Deputy Assistant Administrator 

for Fisheries, National Oceanic and 

Atmospheric Administration. 

Signed at Washington, D.C. this 17th 
day of November, 1977. 

WINFRED H. MEIBOHM, 
Associate Director tor Fisheries. 
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I I INTRODUCTION 

PLAN DEVELOPMENT 

Plan development was begun approximately four years ago 
through the National Marine Fisheries Service State-Federal 
Program. State, federal, and industry representatives were 
involved in the program. The draft plan prbduced by this 
program and was accepted for the purposes of holding public 
meetings on March 10, 1977 by the Mid Atlantic Fishery Manage· 
ment Council. 

The plan is a result of the comments received at the 
public meetings and hearing and the deliberations of the 
Council. 

OBJECTIVES OF TilE PLAN 

The Mid Atlantic Regional Fishery Management Council, under 
whose purview this plan is being prepared, recognizes that the 
surf clam populations are .declining and that a long-.term stock 
rebuilding program must. be instituted. Such a program will 
require significant cutbacks in the allowable harvest levels 
of surf clams. At the same time, however, the Council recognizes 
that there are compromises which must be made with respect to 
the rate of stock rebuilding and the short-term economic 
dislocation.that can occur in the industry, associated with 
such required catch reductions. Further, the Council recognizes 
that as a rebuilding program is implemented in the surf cl�m 
fishery, significant fishing effort may be transferred to the 
ocean quahog resource, since recent technologic advances in 
the processing of quahogs renders them , for some segments of 
the industry, to be close substitutes for surf clams in the 
marketplace. 

Therefore, the Council has decided that the surf clam and 
ocean quahog fisheries must be included in a joint management 
plan, and has adopted the following objectives for this plan: 

1. Rebuild tqe declining surf clam populations to allow 
eventual harvesting approaching the SO million pound level, 
which is the present best estimate of the maximum sustainable 
yield (MSY), based on the average yearly catch from 1960·1976. 

z: Minimize the short-term economic dislocations to the 
extent possible consistent with objective 1 and promote economic 
efficiency. 

3. Prevent the harvest of the ocean quahog from exceeding 
biologically smmd sustainable yield levels, and direct the 
fishery toward maintaining optimum yield. 
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IV- DESCRJ PT ION Of TllF STOCX �; 
COMPRISING TilE MANAGHIEI<T UNIT 

IV·l- Species and Their Distribution 

Surl Clam 

The surf clam (� solidissi�a(Dillwyn)) is found alon� 
the northwestern Atlant�c coast from the Gulf of St. Lawrence to 
r�pe Hatter3s, North Carolina. Many common names are used for 
this species: bar claa in Canada, hen clam in Maine, sea clam in 
Massachusetts, and surf clam, beach clam or skimmer clam in the 
middle Atlantic states. In size, it is the largest species of 
��frs ga• and is most abundant in the Middle Atlantic Bight 

rlin and Stearns, 1963; Merrill and Webster, 1964, Jacob­
son arid Old, 1966; Yancey and Welch, 1968). 

Surl claJIIS occur on the continental shelf from the lower edge 
of the intertidal zone to a depth of about 140 feet (43 m), althoulh 
th�y have been found at greater depths (Merrill and Ropes, 1969). 
They inhabit sand or ,ravel bottoms where shells, shell fralMents, 
and fine sediments aay be mixed with the basic bottom types. Coarse 
sand and fine gravel seem to be the preferred substrates. 

In tile Gulf of St. Lawrence, the Bay,of Fundy, and the Gulf 
of Maine surf clams are found �ediately below the low tide line. 
Farther south to the Virginia and Cape Hatteras area, they are 
distributed up to approximately 23 miles (37 km) offshore to depths 
of 120 feet (36.6 m). Clams have been found at depths of 250 feet 
off Digby Gut, Nova Scotia (Yancey and Welch, 1968). Off the 
coast of New York and New Jersey, surf clams inhabit the coastal 
areas within the three mile teritorial sea as well as deep offshore 
beds and are abundant primarily from southern New York to northern 
Virginia waters. 

Surf clams require waters of near oceanic salinity. They are 
usually found on open beaches and open ocean bottom, but are also 
found in some estuaries such as Long Island Sound. 

Surveys h3ve been conducted by the National J.larine Fisheries 
Service (NNFS) since 1965 to estimate the relative abundance of 
surf clams in the Middle Atlantic Bight. Data are av a ilable for 
the years 1965, 1966, 1967, 1969, 1970, 1974, 1976 and 1977. 
Detailed information on the areas surveyed through these years 
JDay be obtained throu10h tile Cruise Reports 3V3ilable through tile 
Sandy Hook Marine Laboratory of the NMFS. 

The primary inshore commercial area is along the 
coast of New Jer5ey, along the eouthveste:ru end of L:rc.g Island, �lew 
York, and Nantucket Sound beds of£ Rhode Island.. Rowev�:r, some of this 

inshore resource is i.!lfluenced 

by pollution. Offshore populations are concentrated into 
three areas. They are: 1) 5 to 40 81les offshore aid­
New Jersey area, 2) the Delmarva Peninsula area, and 3) 
the southern ViraiAia coast. Wi thin each of these arees 
there are, however, so called "!lot spot.s" where exceptional 
conceDtrations of claas exist. The offshore Net� Jersey 
concentration has beea virtually tliainated. Over 50\ of 
the bottom area where these claas were concentrated was 
exposed to anoxic conditions durina the sum.er of 1976 
and total loss to the population occurred over 2100 square 
miles of bottoa. The surf claa coaaercial beds off the 
Delmarva Peninsula contain the remaining co ... rcial beds 
off the Atlantic coast. 

Ocean Quahoa 

The ocean quaho& (Arctica islandica) is a boreal 
species occurrin£ on bo�s of the Atlantic Ocean, 
and is the only livina species in the family Arcticidae. 
It occurs on the northwestern Atlantic continental shelf 
fro• NewfoWldland to Cape Hatteras and along the European 
coast froa the White and Barents Seas to the Bay of Cadiz 
and Shetland Islands, the British Isles, and Iceland 
(Nicol, 1951; Zatsepin and Filatova, 1961). 

In the Gulf of Maine and near Cape Cod ocean quahogs 
are usually nearshore inhabitants. On Georges Bank they 
are found along the southern edge out to its eastern tip. 
Commercial concentrations are located offshore from New York 
through Virginia. Depth distribution in the Middle Atlantic 
Bight is from about SO to 768 feet ( 15 - 234 m) with the 
largest concentrations occurring between 82 and 197 feet 
(25 - 60 a). 
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I v- 2. Abundance and Present Condi tiro 

Reproduct:ive Cycle 

Surf c:l.am 

Sexual devel�t in the surf c:l.am begins at about one year of age • •  

Ml sexual maturity is reached at age two . Ropes (l968a, b) detellllined 
the armual. frequency and duration of spa>oning in beds off New Jersey. 
The spawning season appears to be related to bottom temperatme. In 
1110st years, major spalliDin& oc:curs in mid-July to early August, with a 
sec.cmd minor spa1ojll.ing oc:oxrring in mid-Qc:tober to early November. nus 
sequence is dependent: upon the habitat envi:ranment and in aoe year, Clllly 
a sin&le spaMling was observed between mid·Septeaber and mid-october. 

fertilized eggs quio::kly develop and the newly hatched larvae are 
free swiDming. D.rring the first 20 days of li:£e the larvae gr.1dually 
undergo changes in shape and form Wltll they reseri)le an adult clam and 
settle to the botum to live in the substrate. Eno1111lUS lll.llllbers of 
juvenile clams settle to the bot:tCD bat Clllly a very small percentage sur· 
vive to adult tlllll/or CCillll8lti.aJ. size. After settlini;, a c:lall can either 
leap or c:nDtl usiq its wscular foot and llllintaim a very actiw exist· 
ence mavin& within and abcut the substrate. • 

Examinf,tian of shel l sttueture and results frtm tagging studies have 
provided infonnation an the age, size and growth of young clams. They 
may survive for as lang as 17 years (Rapes et al., 1969, frtm Westman 
and Bidwell , 1946). Studies.are now being cOnaiic:i:ed to determine the age 
for any partic:ular sue. Growth rates va-ry between areas but an average 
estimate of growth appears to be 1/2 to 1·1/4 inches per year as measured 
almg the long axis of the clam. Although clam growth may va-ry with age 
and location, Figure 1 shows a composite estimate of the growth rage for 
Virginia surf clams. 

The growth of surf clains has been investigated by Belding (1910) , 
Yancey and Welch (196 8), and Ropes et al. (1967). Yancey and W elch (1968) 
IUIIIIIITized four different growth oiiVeS: · ' 

Clam data collec:ted from ccmmereial landings in 1974 and 1975 were 
analyzed for various growth , sue and weight relaticnships. A SUIIIIIaT"f of 
these relaticnships is aivea in Table 1. 

Oc:ean quahog 

Ocean quahog are dioecious (Silbajoris, 1975). Off Rhode Island, 
spawning starts in JW1e-Ju1y, peaks in August, and usually is canplete in 
October. Water teqleratures in that area during spawning range from about 
560 F (13. so C) at its onset to about 590 F (150 C) during August 
(Loosanoff, 195 3). Ocean quahog larvae are planktonic, but for an-unknown 
period of time (Saila and Pratt, 1973). 

9 

Surf Clam 

Populftion dynamics 

Research cruise surveys of surf clam populations in 
the Middle Atlantic Bight have been conducted ·by the NMFS 
since 1965. Although population assessment was not the 
primary objective of many of these surveys, useful analyses 
of population trends in relative abundance and recruitment 
can be performed neverthele s s  (Brown!! !l·• 1977). 

Relative abundance• 

The relative abundance of surf clams in principal 
coaaercial fishing areas in the Middle Atlantic Bight was 
determined by deriving a catch per tow index from NJ.It:S 
survey data for offshore northern New Jersey , offshore 
southern New Jersey, and offshore Delmarva tTable 2). 
Survey stations which consistently exhibited 0 clams per 
tow (beyond 45 m) off New Jersey and Delmarva were elim­
inated from t he calculations. Since gear varied somewhat 
between cruises, resul ts were standardized to a 48 inch 
dred g e  and 5 minute t ow. 

The survey indices indicate a drastic decline in recent 
years for offshore New Jersey surf clam populations. The 
relative abundance o f  the offshore Delmarva Peninsula vopu· 
lation s, however, has remained relatively stable (Figures 2 
and 5). 

Recruitment rates* 

Pre -recruit indices for surf clam populations were ob­
tained by applying the percentage of samp le l eng th frequency 
distributions in the recruiting size classes from the 
resear.ch survey s to the total survey indices .  Since commer­
cial s'i:e surf clams are general l y  larger than 4. 5 inches 
(115 ma) size group s from 90 • 120 mm were examined (Table 3). 
Fiaures 4 and 5 shaw the trends in relative abundance of re· 
cruiting surf clams (size group 1 1 0 • 120 mm) from 19 65 • 

1977. ReCTUitment indice s have been l ow for the New Jersey 
populations during the last several years, while t he Del marva 
indices indicate a relatively stable recruitment l e vel. 

* from Brown !! !l· (1977). 
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Figure 1. The Length-Age Relationship of Virginia Surf Clams 
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Tl\BLE 1. SUIIIIIIAry of growth relationships for the Middle J\tlantic Biqht surf 
cl.arn. In P'J,rcnthesis, u. test of isOG'Ictric growth, i.o. slope • J.O 
and tast statistics, T. 

Relationship 

Shell lenqth and 
total waiqht 

Sholl len9th and 
drained meat weiqht 

Shell lenqth and 
dry shell weight 

Shell lenqth and 
shell height 

Shell length al1d 
shell width 

Shell,length and 
chondrophore length 

Shdl length and 
shell crcaa-section 

Chondrophora and 
ahell crou-aection 

Ag• and shall length 

Age and total weight 

Age and drained meat 
wei9ht 

Equation 

ln. Wt • -10.3180 + 3. 21034 ln L 
(Ho : � • 3.0, T • 1.21717, not siqnificant)" 

tn lit • -8.97583 .. 2. 766297 ln L
. 

(Ho : B1 • 3.0, T • 1.31958, not significant) 

tn lit • -8.25149 +"2. 7168 ln. L 

H • 11.08362 + 0.36744 L 

lid • 7.48196 .. 0.36744 L 

Cr • -4.96645 + 0. 76096 L 

CS • 0.04679 + 0.99711 L • 

cs • 33.45673 + 4.19146 cr 

L • 174.8 ll- e -O.l9(t + 0.81)) 

Wt. • 762.7 11- e -O.ll(t- 3.13)1 

lit • 263.2 [1- 8 -O.l4(t - 2.05)) 
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Table Z. Relative abundance of surf clams from r::1FS --�-·-------- ------------

shellfish cruises, 1965-1977 (t!llllber per tow). 80 

I 
(From Brown et. al. 19n) SURF CUUvi ABUNDANCE 

NORTHERN NEW JERSEY )... 
-------AREA---------- 3: I OFFSHORE 

" 

0 
.. 
... 

S NJ 1- 60 �� Cruise NIIJ IIJ DMV ' (J :. ... 

!off} !off} {off} (off} (j) 

I 1 
;;!!"' 

1965-Spring 36.7 29.2 34.1 25.0 2 d 
<( .. .... 

..<:� 

1965-Aubimn 
..J � 34.5 38.6 :35.6 25.5 u 40 

I 
�.-:. 

Lo. 

li 
.... 

1966-Sprill9 55..9 55.9 13.3 0 
.... . 
.... u 

0:: 
"' 

I 
..... .. 

1966-Smrmer 29.7 40.2 34.0 29.2 w 

II 
'"' 

"'"' 

co 
·' �1 1967-Spring 66.7 65.3 17.2 2 20 

::::> :s" � 1969-Spring 31.3 40.7 34.4 24.6 z ..... 

, 

I 
] .. 1970-SUIII!Ier" 19.1 12.6 17.5 18.8 u!. 

� -" ·  

1974-Spring 18.7 43.7 28.1 33 . 5 0 .a� 65 77 :::a 
1974-Sumner 15.6 15.6 YEAR �! 
1976-Spri �g 7.8 8.5 '8.0 26 . 3 �e 
1977:,�tlinter 2.5 8.6 7.6 32.0 80 SURF CLAM ABUNDANCE �3 

... .... z 
SOUTHERN NEW JERSEY 

.... � 
h· 0 

3: 

1 
... 

OFFSHORE 
..... ., 

;::; 0 
u ... 

1- 60 t� m 
Cit 

' 

I 
�1 

(j) .... 

2 0 1:: 
<( 81! 
. ..J 

l 
�"··· 

u 40 

I 
j�£ IJ.. 

l 
.. �, 0 .. e .... 

0:: > 0 -

I 
... .c .... 

w ...... 
.. .... 

co ........ . 

�0"" 
2 20 � .. 

::::> 
z ! f f 

N 

" 

'13 
... 

-� 
"' 

o - - - -- �--- ,-·-r �-.. ·--·--· ------ .. , --

651 671 69 '(I 1 1 /'31 1 ·;·51 'Ty7 

YEAR 
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0 
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80 

60 

:: II 
0 65 

80 

60 

40 

----------------

SURF CLAfv1 ABUNDANCE 

.NEW JERSEY 
OFFSHORE 

SURF CLAM ABUNDANCE 

DELMARVA 

OFFSHORE 

f 
0 65-r- ·,-sc;-r-1(:,91 --r7TI--173T -r=rs-c- 177 

YEAR 

,......; 
::: .. ... . .... .., .. 

T.1bl� 3. Relati·;e "b<•nd�nce of recruiting su•·f clom;, f•·oro r:·:FS shellfish 
cruises, 1%5-1977 (numcer pe•· tm·:). (From Bro1.n, et. al., 1977) •. 

Cruise 

1965 - Spring 

1565 - Autumn 

1966 - Spring 

1966 - Su;r;r.er 

1967 - Spring 

1969 - Spring 

1970 - Su:n:ner 

1974 - Spring 

197� - Su:::Jter 

1976 - Spring 

1977 - \linter 

Size 
class 
(l1111) 

90-1.00 
100-110 
110..120 

90-100 
100-110 
110-120 

90-100 
100-110 
110-120 

90-100 
100-110 
110-120 

90-100 
100-110 
110-120 

90-100 
100-110 
110-120 

90-100 
100-110 
110-120 

90-100 
100-110 
ll0-120 

90-100 
100-110 
110-120 

90-100 
100-110 
110-120 

90- iOO 
1 00- 1 10 
110-120 

N tiJ 
(off) 

0.70 
0.66 
1.29 

0.36 
0.66 
0.57 

1. 06 
1.57 
1.79 

1.04 
0.83 
0.92 

0.47 
1.13 
1.87 

0.28 
o. 38 
0.56 

q.23 
0.40 
0.36 

0.36 
0.26 
0.26 

0.16 
0.22 
O.Z2 

0.07 
o. 21 
0. 14 

o.o.s 
o. 25 
0. 19 

S NJ 
(off) 

2. 98 
L87 
2.22 

2.24 
4.36 
1.74 

0.48 
0.36 
1.57 

0.29 
0. 77 
0.57 

0.00 
0.28 
0.28 

0.44 
0.44 
0.61 

0.00 
0.00 
0.00 

0.52 
0.69 
a. 74 

NJ 
{off) 

1. 56 
1.12 
1.64· 

0.87 
1.66 
0.89 

1.06 
1.57 
1.79 

0.83 
0.65 
1.17 

0.47 
1. 13 
1.87 

0.28 
0.51 
0.56 

0.23 
0.38 
0.35 

0.40 
0.33 
0.43 

0.16 
0.22 

. 0 . 22 

0.07 
0.21 
o. !4 

0.47 
0.64 
0.63 

O:·W 
(off) 

1.88 
l.lS 
1.20 

0..84 
1.33 
1.40 

0.31 
0.77 
0..75 

1.02 
1.69 
1.64 

0.12 
0.28 
0.38 

1.13 
0.59 
0.49 

0.58 
0.55 
0.55 

0.87 
3.45 
2..48 

0.16 
0.53 
0.1.5 

0.7� 
1.63 
2..11 

- .  --- --- --- -----------------· ------ - --- --------------------
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I V- 3. Ecological Relatimships 

. 
The 8CDSJ'5"tl!lll em be divided into the. foll�g

. 
fundamlmtal groups 

which. a� necessary for the systs to c:mtl.Jille indefmitely: abiotic 
(llllllliVlllg) substances; autotrophic organi� (primary producers) which 
are able to use abiotic naterial to store solar energy in the form of 
orgaDi.c llliltter; and decoqlosers which break down organic matter, using 
its stored. energy to create inol"J1811ic constituents. M>st ecosystems also 
haw COIISUIIIers "Which convert organic IIBterial to another foTm, using some 
of. the stored. eJWf'&T of the organic 1111terial for maintenance. The rate 
of transfer of mterial and energy between parts of the ecosystems is 
affected by the am:nmt, type or amdition of biotic and abiotic material 
(factors) in the systs. · 

Annual Cycle of the Plankton Cmlmmity 

The annual cycle of the planlctan C011111LUlity of the region is typical 
of the �te zone. !bring the winter, phytoplankton and zooplankton 
ablmdances are low. Nutrients are available, but pTOduction is limited 
by low levels of sola r radiation and temperature. As spring approaches 
and the level of solar radiation increases, an intense diatom bloom occurs. 
As the bloom progresses, concentrations of inorl!l!llic nutrients decrease. 

As water temperatures increase during late spring and s1.11100r zoo­
plankton become increasingly abundant be-:ause of the more rapid 

' 

development of early life stages, the spawning of fish and invertebrates 
and th7 abundant food supply. Zoopl3llkton feed predominantly but not 
exclus1vely on phytopl3llkton. Fish larvae comnonl:r feed on copepods 
(Sherman and Honey , 1971; Sherman and Perkins, 1971; Harak, 1960, Marak, 
1974; all c1ted by Cohen , 1975). Sor!te zoopl3llkton, particularly 

I
agitta 

and ctenophores, prey upon fish larvae (Lillelund anu Lasker 197 • 

Theilacker and Laske r , 1974; Bigel6w, 1926; all cited by: Coh�n , 1975). · 

. 
!bring sumrer, zooplankton reaches IIIIIXinun abundance l<hile phytoplankton 

decll.nes to a level near the w inter minim.Jm. Dinoflagella t e s  
· 

and other forms apparently better suited than diatoms to warm, nutrient-poor 
1o111ters beconle rore abundant cb.aing smmer. Bacteria in the sediment actively 
regenerate nutrients, but because of vertical temperatuTe and salinity 
Jr.ldients, the water coltllll is stable and mltrients are not returned to the 
euphotic ZODe (where solar radiation and nutrients are "fixed" into organic 
!latter). On <leoTi'!'S llanlc, nutrients regenerated by sedimentary bacteria are 
:iJJmediately zvailable to phytoplankton because of mixing. Thus ,  diatoms 
dominate throughout the year on Geo rges Bank (Cohen, 1975). 

turing au=, as water temperaurres decrease, the water ci>lumn becomes 
mixed and 111ltrients are reneo.-ed to the euphotic zone. This stilr.ulates amther 
phytoplankton bloom which is hal ted by low levels of solar radiation. Phyto· 
plankton and zooplankton levels then decline to their winter m:iniJm.Jrn while 
nutrient levels increase to their winter maxiJiuu. 

Jmanalous conditions within the generalized annual cycles described 
before a.re probably c:oumon. The stability of the water column which affects 
nutrient availability may be disrupted by severe stonns . Anomalies in tem· 
perature may disturb the timing� the amrual cycles of interacting s�es. 

Nekton 

'Ibl ne1ctDn (swimd.ng organ.isms as opposed to plankton, whiCh are drifting 
orpnisms) is predominantly fish, altb<:ltlgh there are nektotiic manma1s (whales 
and porpoises) and lllOlluscs (squids). 

the �g habits of nekton vary by species, the size of the individual, 
lllld probably with season and food mrllability. Small fish, including the 
young of some large species, often feed on plankton. There are also some 
large species (various whales, basking sharks, and ocean sunfish) "Which are 
planktoD feeders throughout life. Other fish, squid, and small benthic in· 
vertebrates, are also COillll07l food of nektonic organisms. Maurer's (1975) 
work indiates that mmy ammercially important species of the northwest 
Atlantic continental shelf of the Uti.ted States can be classified as either 
fish or inverteb rate feeders, b ut such a classification is not likely to be 
valid for youngeT individuals of the species. 

Nelctonic organisms are distinguished from other biotic COflllOnents of 
the ecosystem by their ability to distribute themselves over the continental 
shelf independent of the circulation of the region although some species may 
use currents for transportatio n or orientation. This abili ty to migrate betwee n  
locations or to maintain a desired location allows individuals of a species to 

obtain a desired breeding location with some consistency year after year. 
Such groups are called stocks, and although they may mix 'rith other stocks 

some of the time they are generally isolated from other Jre<r.bers of their 
species during the breeding season. 

Benthos 

llerrt:hic o rganisms are those living on the bottom or within the bottom 
sedimerrts. They are distinguished frcm demersal nekton by the latter's ability 
to mve from one location to another by freely swimning in the water COli.I!J!:l. 

tbnlmlus factors determine the distributions and abundances of benthic 
species. hrong the I!Y)St important factors are the composition of the sediment 
and the stability of the physical environment associated l<ith water depth. 
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Except in shal low water where autotrophic macroalgae are 
co1111110n, the primary source of food for ben thos is sinking or­
ganic matter (phytoplankton, detritus). Among the deposit 
feeders are polyc.haetes and SOllie aaphipods. There are also 
benthic predators and $Cavengers including shrimps, crabs , 
lobsters, and snails. Ultimately, most of the energy and 
nu�rients st ored in organic matter are released by the bacter­
ia of the sediments. There are marine bacteria in the water · 

column also, but these are of lesser importance in the recy­
cling process (Russell-Hunter, 1970). 

While benthos is dependent on s inking organic matter for 
food, IUJlY benthic specie5 interact with the planl<t on and 
nekton in the water eoltDll. These benthic species such as 
lobsters, sea scallops, and surf clams have planktonic larvae 
and, therefore, the abun4ance of their benthic stages depends 
upon the interaction of their larvae with planktonic and nek­
tonic predat ors and prey, and upon the transport of their 
larvae by currents to a suitable benthic environment. 

Animals commonly associated with dredge samples of surf 
clams taken betveen Long Island and Cape Hatteras are:, crabs 
(�c� irroratus, Ovalipes, ocellatus, and Libinia); moon 
sna1I s (Pol1n1CP.S heros and Lunat1a duplicata); r azor clams 
(Ensi• dlrectUST; so uthern quanog-tMercenar1a cam�echiensis) , 
and var1ous echinoderms of the classe s Holothuro1 ea, 
Asteroidea, E chinoidea and Ophiuroidea (Yancey and Welch, 1968). 

21 

I V-4. Estimate of Haximum Sustainable Yield (�ISY) 

Yield Per Recruit 

Yield per recruit (the expected yield in weight from a single recruit) 
is a function of growt.-, and natural rortality (�Q and depends upon the 
age (size) at first ,,election and the instantaneous fishi:•g llDrtalirt 
rate (F) . For offshc re surf clrua populations in the Middle Atlantic 
Bight, 1-tJ:r:n<ski (19-7) detennined yield per recruit values (grams) •for 
various combinations of length at selection (lcl and F �1=0. 25) . Age 
at :reauitm.ent to t! .e exploitable population was assumed to be 2. 5 years 
in these analyses. Three different sets of growth parameters were utilized 
in the Y/R evaluat' on due to growth rate differences between the Mid-Atlantic 
offshore clam popu tation samples (Table 4). 

Table 5 presents the yield per recruit results using the growth rate from 
Nl>IFS samples takE •1 off the Maryland coast. By increasing the length at 
selection from 3 5 inches to 4.0 i.nqles or ?l 4.5 l.nc.hes, the yield per 
:reauit increas<s by 2 to 11\ or 1 to 20\, respectively, as F increases 
from 0. 2 to 0. 9 The percent change in Y /R at F for these same values 
of 1 are 7 ant' 15\, respectively. Similar res;,m were obtained in the 
othei- two �tid-1 .Clan tic offshore yield per recruit analyses- These are 
tabulated in Mmtwski (1977). 

�!a.xi.muc1 Sust.< inable Yield* 

Bro1<n t:t al . (1977) documented trends in surf clam landings by area 
caught for Uie!ieriod 1965 - 1976. Clam landings were prorated to area 
caught usir.g Nl>IFS connnen::ial surf clam ve55el interview dat.a. A:reas were 
considered inshore or offshore for depths less than or greater than 15 
meters, nspectively. Total catch in ear.h area was deriv� by �tiplying 
the pen::er.t of bushels attributed to each area �from the lllteme.<) by . 
the total landings from each port and then S1.lllllltlng (Table 20). For certam 
areas anc years, insufficient data Here available; thesc_ar:o indica�ed by 
omitted values in Table 6. For 1974 - 1976, NMFS Stausucal D1v1S10n 
personne� prorated catches to inshore and offshore for area of landing. 
1\'hile tl cese data are listed in Table 6. for New Jersey, they are over­
estimat od to the extent that vessels landing in Ne" Jersey fished. to the 
south. Similar 1975-1976 esti.Irates of inside and outside three miles in 
the De .marva Peninsula area indicate only a small a.wunt of surf clams 
was aught within three miles. 

5urf clam yields off of Delmarva have averaged 20 million pounds in 
.rece�.t years (this does not include catches .£rom this area lan�eci in l<BI< Jersey) 
Cons<dering that ,both the survey relauve abundartce and :recnuone.\'lt 

• �uch of this section is from Brown et �-, 1977 
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Tat.k �. Gn,.,th Studies ;mJ A'.s<>..-iated l'opulat i<111 J'aramotors used in Yield· per-recruit analysi • 
of 5urf cl.ams. 

· · · ·- · --------····- Populat ion Parameter ··-···--···· 

Gnll,lh Curve �(un) ----------
(She� 
Length) 

J>M·S Maryl;md 12 177.94 

If-D'S Hnylan•l II lbl. 74 

'''''" h ( 19/5) 147. 34 

Woo(g) 
(� 
Weight) 

223.10 

174.12 

L\2. 13 

0. 4759 

0.1679 

0.0062 

II. N 

0.3726 O.lS 

O.J270 0.2S 

0.3840 0.25 

-------------- -------------------------------

�'"""-'1.1 1977 RcJ•oJt tu the Hi•l Al.lant.i.: Council on Surf Clams 

2 ] 

14 

IS 

16 

o. 25 

0.2.5 

0.25 

Table s. Yield-per-recruit (g) tor various 1engtbs At selection using the 

I'IMFS Maryland 12 Growth Curve. 

length at selectio 

!. z.o• 2.5" 3.0" g· 4.0" ll" g• 
0.1 17.9 •18.2 11.4 18.5 18.3 17.8 16.9 
o.z 23.6 24 •• 25.5 26.1 26.5 26.3 25.4 
0.3 24.9- 25.5 28.0 2!.3 30.2 30.6 30.0 
0.4 l4.I 26.1 28.7 30.5 32.0 32.8 32.6 
t.5 23.5 K1' '213 30.8 32.1 34.0 34.2 
0.1 %2.2 zs.o 27.! lii:T 33.0 34.7 35.3 
0.7 21.0 24.1 V.3 30.3 33.1 35.1 35.9 
o.a lt.t 23.1 2a.l zt.t lr.f 35.3 36.4 
0.9 18.8 

22-i 
25.t 29.4 32.7 35.3 36.7 

1.0 17.9 21. 25.2 28.!1 32.5 K3 36.9 
1.1 17.0 20.1 24.6 28.5 . 32.2 35.3 37.0 
1.2 16.2 20.0 24.0 28.1 I 32.0 35.2 37.1 
1.3 15.5 19.3 23.5 27.7 31.7 35.1 37.2 
1.- 14.9 11.1 23.0 27.3 31.5 35.0 37.2 
1.5 14.4 11.2 22.6 26.! Jl.l 34.! 37.3 
1.1 13.1 11.1 22.% 26.6 31.0 34.8 37.3 
1.7 . 13.4 17.3 21.1 26.3 30.11 34.7 1T:'! 
1.11 13.0 16.! 21.5 26.0 30.1 34.6 37.3 
1.9 12.6 16.6 21.1 25.8 30. 4  34.5 37.2 
2.0 12.2 16.2 20.8 zs.s 30.3 34.4 37.2 

*Underlined va 1 ues l ndl ca te !r.ax:i.ml.ml yield per recruit for given size at entry. 

�.!.m· Report to the Mid Atlantic Council on Surf Cla"IIS. 
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Long 
Year Island 

1965 1.5 

1966 1.8 

1967 2.3 

1968 3.0 
1969 3.4 
1970 4.4 
1971 4. 7 
1972 2. 7 
1973 3.3 

01974 4.0 
01915 4.6 
01976 3.5 

Table 6. Estimated Surf Clam Catch by Area, in Millions of Pounds 

Northern New Jersel:: 
Inshore Offshore 
<15m > 15 nl 

0.2 32.9 
0.2 32.4 

22.6 
0. 1 13.4 
2. 7 14.2 

6.0 

-

0.1 3.5 

2.2 1.6 
1.2 1 . 4  

Southern New Jcrsel:: 
Inshore Offshore 
'( 15 nl > 15 II 

8.1 0.1 
10.1 
13.3 2.1 

7.0 6.6 

15.9 1. 7 
25.2 4 .0 

11.6 6.6 

26.2 s.o 
1.9 19.5 

New Jersel:: DelJnarva 
Inshore Offshore Ins�ffshore 
< 15 II > 15 m <15 II >15m 

8.3 33.0 
10.3 32.4 
13.3 24.7 

7.1 20.0 
18.6 15.9 

25.2 10.0 14.4 . 4.1 

3.1 9.3 
3.2 11.4 

2.1 26,1 

11.7 10.1 0.6 19.4 

28.4 6.6 l,Z 19.1 

3.1 %0.11 2.0 18.4 

va.LN. c. 

15.2 

22.6 

43.6 
24.1 

0.1 

* New Jersey catches based on inside 3 miles-outside :S miles. Values may be high to the extent that New Jersey 
landings were not caught of$ New Jersey. 

2!i 

indices have remained stable in this area, yields of about 20 million 
potmds for the area south of New Jersey could result in a stable fishery 
for the next few years . This pemits a small catch off l'brth Carolina -
southern Virginia, which presently sustains ·a limited fishery. Based 
an the 1976 survey of the few resources off Long Island, the survey 
cruise index has also remained stable vi tb surf claa catches of about: 
3 - 4 lllillian pounds. 

"Ole d:rastic decline in New Jersey catches has parallelled the survey ; 
indices. hal 1965 to 196 7, cruise indices averaged 45 clams per tow lii th 
cosercial catches of 30 lllillion pounds (Tables Z and 6). In 1969 to 
1970, the catch per tow i.Dr:lices averaged 26 clams and the offshore New Jersey 
catch 13 llillion pounds. "Ole survey ind.ic:es for 1976-1977 averaged 7 .8. 
Ad justin& the mrtali ty to be equivalent to the early peTiods resu1 ts 
in catche5 betveeu. 3.9 and S.Z lllillion potmds . Rectuitment indices have 
been lew in recent ye&rs (Table 3, Fieures 4 and 5) , indic:ating that no 
recovery would be possibl.a with these catches, but that the population 
IClluld not decline further. The 1976 oxygen depletion, howeveT, resulted. 
in a significant claa kill in the northern New Jersey area; the relative 
abundance index declined fraa 7. 8 to 2. S (Table Z). The overall offshore 
New Jersey average did � chan&e significantly since a greater nuni>er of 
survey samples were uken £rca southern New Jersey in an attempt to c!.etenJiine 
the southern boundary of the claa mortality area. If the northern New 
Jersey index were weighted equally lii th the southern one, the equivalent 
catches would. be between 2.8 and 3. 7 million pounds. If the survey indices 
were approximately weighted by area (i.e., twice as liiJch weight given to 
northern New Jersey), the resulting catch levels would be between Z. 3 • 

3.0 million pounds. If a good probability of stock build-up is desired, 
values of catch lower than these would be requ:i red. 

The New Jersey inshore populations were not thoroughly covered in 
the research cruise surveys. However, the limited number of inshore 
stations examined support the conclusion of lower populations and lower 
nunbers of pre-recruits in recent yeaA (Schneider !E_ &·, 1977). 

In the absence of detailed information on catch per effort in the 
surf clam fishery and detailed data on growth of clam populations in the 
Middle Atlantic Bight, estimates of �ISY based on stock production. cannot 
be satisfactorily obtained. The average of the commercial surf clam catch 
from 1960 - 1976, i.e., about SO lllillicm pounds, is a first-apprQXimaticn 
estimate of IISY. 

• 
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Ocean Quahog 

Harvest of the ocean quahog populations can pot:entially alleviate 
saDe of the stress 011 the surf clam industry. Cu:rTent utilization C1f 
ocean quahogs is low � to the resource potential, but: annual 
harvesu will increase as this species gains greater market. ac.cept:aace. 

Results of tM 1976 MS shellfish assessment cruise iDdicatecl a. 
bicmass of ocean quahogs of 5.4 bill.ioo pamds (meats) fnm l.alg Island 
sooth t.o Virginia (Resource Assessment Division, N>IFS, 1977). Popula­
ti.an abundance was estimated by the area swpt method, stratified by 
quahog density, dept.h range, and geographical regiat. Calllue� 

. quantities of ocean quahogs exist north of Lang Island, but biaaass 
above Lang Island blcl.uding the <blf of �lame is relatively 1llllmciNa.. 

NediuiD and larger size ocean quahogs (3. 5 inches and ap} xepreseitt' 
40' of the total biOIIIaSs south of Long Island, or 2.16 bi.llioD pounds. 
If 8DI1Lial natural r.mulity is assumed to be 10\ (as has been est:bsted 
for other shellfish species based on clapper data), the fozmula. g:i.veo 
by GU!and (1971) can be used for estimating the sustainable yield 
far virgjn stock e%plaitat.ian. 

where: Suax • annual maximuJII sustainable yield (Jo5'l) 

X = 0.5, based on the Schaefer (1954) yield model 

M • instantaneous natural mortality 

B0 virgin biomass available to the g'i'ars. 

Suax (MSY) z (0.5) (0.1) (2.16) • 0.108 billion pounds, or lOS million 
pounds of meats. 

Reports of very old (100 years) oce311 quahogs (Dr. Ida n.�son, 
Prillc:eton thl.versity, pers. cClllllll.) �ly that natural mortality may be 
nu:h lowe-r t.ruo 10% an:nua.lly. If the instantaneous rate of natural 
mrtality is 0. 014 (1oihich i't wculd be if 25% of the population sun1i.wd 
t.o lDO years old) , �ISY estimated fraD Qllland' s formula would equal 
15 million pounds of mea;ts (Rescu:rce Assessment Division, NM!'S, 1977). 

2 7 

There are indic:.ttians that there is an additional mortality 
due to dredging activities on exposed unharvested clams. This 
mortality is in addition to natural llZlrtality. The presence of 
high numbers of broken clams in the quahog catch is evidence of a 
substantial mortality attributable to the dredge. Esti.matfng a 
40 - 60t loss frcll dredge IIIOT'tillity (personal observation) to 
ensure thu the total 1110rtality from fishing is liJn.ited to 108 million 
pounds of ocean quahoJ meats, the allowable harvest level frm the 
resource sbwl.d be � 43.2 and 65.8 million pounds for the area 
sa.tth of Lang Island. 

lbe presence of very long-lived quahogs and reports that age 
at maturity is 7 - 8 years, indicate that the prel:iJninary assessment 
shcul4 be treated l<ith caution , since the effects of overfishing could 
be extremely lcmi lasting. Ba.,.cl oa the foregoing aDd tha laclt. of batter 
sc.iAatifie iD.fanu.tion the Council recommends a precautionary level of 30 
llil.Uou poiiDiia until such time aa better analyses are available. 

1Prof. Harold Haskin, Rutsen Univo.rsity 
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I V-5. Probable Future Condition* 

Biological Impacts of No Action 

No action �o limit surf clam catches could result in a 
continued acceleration in the decline of population abundance 
for those surf clam populations already exhibiting low abun· • 
dance and low recruitment (i.e., offshore New Jersey popu� 
lations. Equally, harvests above the recommended level in 
those areas now showing stable abundance and recruitment (i.e •• 

Delmarva surf clams) could precipitate future reduction in 
yield and seriously affect future recruitment. " 

Landings data for surf clams for the .first four months 
of 1977 show that 16 million pounds of meats were landed 
from New York to North Carolina. �lonthly landings have ranged 
from 2.5 - 6.7 million pounds and averaged about 4.8 million 
pounds per month, based on the monthly catch rates. If the 
average rate were to continue for the remainder of 1977, this 
would result in a yearly harvest of nearly 60 million pounds 
of surf clams. If the inshore-offshore distribution of the 
catch-is similar to 1976, then about 82\ or 49 million pounds 
of surf clams will be taken from the offshore beds. If the · 

Delmarva Peninsula population were harvested such that SOt 
of the'total yield came from this area (in 1976, New Jersey 
and Delmarva contributed about equally to the offshore yield; 
however, it is likely that more fishing pressure is now 
directed towards Delmarva populations because of the 1976 New 
Jersey clam kill), then approximately 39 million pounds of 
clams would be taken there. This is a 95\ increase over the 
20 million pound recommended harvest for Delmarva surf clams. 

From 1965 - 1967, during the peak years of the Ne1t Jersey 
offshore fishery, re5earch survey cruise indices averaged 
45 clams / t ow in New Jersey, and total catches taken equalled 
90 million pounds (261 million pounds were taken 1958-- 1967 
from this area). Currently, the Delmarva survey indices 
averaged about 30 clams/tow, or approximately two-thirds of 
the former New Jersey level (Brown et al., 1977). Assuming 
the Delmarva fishery beds to be rougnly-equal in area to 
those of offshore New Jersey, an expected total yield of l7S 
million pounds exists for the .Delmarva surf clam fishery. 
Thi� �ompares with the 164 million pounds taken from the 
Virginia beds from 1972 • 1975 prior to the collapse of that 
fishery. 
• taken from Brown (pers. comm., July, 1977). 
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Total Lanciings of Surf Cl.a (millians of pounds of mat) 
management instituted. 

YEAR lNSII)liE OFFSRlRE 

1977 10 49 

1978 6 42 

1979 6 42 

1980 6 10 

1981 6 s 

1982 6 s 

From Brown (pers. coom., July, 1977). 
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The Delmarva surf claa fishery has already yielded 135 
million pounds 1970 - 1976 (108 million offsho re and 27 
million inshore). The recommended harves� of 20 million 
pounds would main�ain �he current stability in this fishery. 
If an additional projected 19 million pounds were removed in 
1977 and continued in subsequent years, the duration of the 
fishery would probably las� no mo re than 3 - 4 years. If 
recruitment in the last vwo years of that period (i.e., 
beyond the ranse of the present indices) is po o r  then the 
collapse could come as early as two years, whereas catches 
at the 20 million pound level would allow the fishery to con­
tinue for an additional period pending successful re­
cruitment. The effects of this level of removal on subsequent 
recruitment cannot be precisely determined, but the fishery 
trends exhibited in the early New Jersey offshore fishery and 
the recent Virsinia fishery sugsest that recruitment could 
be seriously diminished and a fishery collapse imminent. 

Any harvest of surf clams in offshore New Jersey beyond 
the recommended 1 - 2 million pounds during 1977 will further 
agsravate the precarious status of these populations. Present 
low recruitment levels imply that the projected 1977 harvest 
of of fshore New Jersey surf clams could eliminate this fishery 
within a year. 

Landings of ocean quahogs totalled 6.9 million pounds 
(meats) during January-April, 1977. If this intensity of 
catch continued during the rest of 1977, about 21 million 
pounds would be harvested. While this value is lower than 
the recommended harvest quota of 30 million pounds, the possi­
bility of reducing local populations to low abundance leve ls 
cannot be discounted. Little is known about ocean quahog 
biology and p r oductivity and, hence, from a biological per­
spective a conservative catch level should reduce ecological 
impact on this species. 

External factors 

The occurrence of future biological phenomena unrelated 
to fishing activities (i.e., anoxic conditions causing mor­
tality) has not been included in the present assessments . 
Thus ,  projections on the future yield and stability of both 
the surf clam and ocean quahog fisheries may need to be sub­
sequently modified to incorporate the biological effects of 
any detrimental or beneficial external factors. 
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V DESCRIPTION OF THE HABITAT 

Cl.iJDatic., physiogr.q:hlc, and ltyd:rograpb.i.c differences cfistin&ui.sll tbe 
region from the Gulf a£ Maine to Cape Ha:ttens into two areas vith t:be 
dividing line at Nsntu::ket Sbcals off Cape Cod. ». Cape !lat""..eras the am­
tineDtal. shelf extedds se-.1 only 20 llli.les, but 'llidells to � 70 lli.l.es • 

off New Jersey and 100 miles off Cape Cod. The <bl.f of loW.De is a c:o1.cboatll'r 
bight .with a deep c:enttal basin nearly sealed off from the ope11 Aa:l.autic: 
by Georges and BT'IMIS Banks. '!he bank bouadaries fall off shaxply iDEO the 
continmtal slope. 

Proal Nmtucket Sloals to Cape Hatteras tile bottcm oat to aboae 2llO • 
in depth is chiefly sand interspersed with 1arp poc:kets of 5allll-zrawel aD11 
sand-slutll. Proal a depth a£ ZOO to 2000 • tile bottlllll is a Jlixture of silt.. 
sllty-s&lld, and c:la:y. Beyond the 2000 • depth, c:lq ptedaad:nati!S onr silt 
as the chief substrate. Surface ci.rculatian is generally �terly 
during all seasons, intenupted by coastal indrafting and S<mB rnersaJ. 
of flaw at the northem and southern extremities of the area. WatBr te��per­
atureS I'3l1g" froa less than zo C to over 240 C dependinJ upon seasca ad 
depth. Salinities close to the coast are abont 32 o;oo, :I.Dcrease to 
34 • 35 Ofoo near the Wge of the shelf, and � 36.5 OJoo alaoa the m.in 
flew lil)es of the <bl.f Stream. 

Bottom sediments in the northern portion of the region, Nantucket Shoals 
to the Qllf of Maine and its boundary banks vary from rock to silt. Sediments 
of the inner coast from Cape Ann to southwestern Nova Scotia are typically 
rock or rock-gravel. ?obst of the deeper central Qllf of Maine sediments are 
some form of silt, and those of Georges and Browns Banks are chiefly sand 
and sand-gravel, respectively. Cirallation within the Qllf of Maine is 
generally counterclocklrise. (hilled Nova Scotian waters enter through the 
Eastern Channel and rove across Browns Bank and slope waters and through the 
Northeast (�an) Ouumel. Qllf of Maine waters spill out over Georges Bank 
and through the Great South Channel onto Nantucket Shoals. The 311ti-cyc1opic 
eddy over Georges Bank that develops in the spring breaks down into westerly 
and southerly drift by autum. Water temperatures in this area fr;mge from 
zo C to 170 C at the surface and over the banks, and 40 C to 9° C at 200 111 

in the inner Qllf of �Sine. Both the southern boundary of Georges Bank and 
the deep basins of the inner Qllf of Maine are influenced by intrusion a£ 
slope waters. Averaae salinities vary frcnn about 3ZO/oo to 35 OJoo_ The 
lower salinity values are close to shore, but they vary with depth dcpendin& 
upon the influm�C�� of slope water inuusion. 
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V ·1 and V ·2. Ccmdition of the habitat and Habitat areas of particu.J..F 
canz::em 

furing the 5llllllle%' and early autlJDil of 1976, oxygen COIICenttaticns 
a• bonaa were severely depleted, and widespread IIDrtalities of benthic 
organisms oco.xrred in the sectian of New York Bigltt sboo.ll in Figure 6. 
This near-anax:i.c (and in places anoxic) regicn of 02 J.ewls less than 2P!D 
(parts per llillicn) was loca1:ed approximately 4 miles (6. 5 Jaa) off New. 
Jer56'{ and covered an area about 100 llli.les (160 Jaa) l<Jni aod 40 miles 
( 64 Jan) wide during the !KISt cti tical phases of the depletian (Sharp, 
1976). Nam&l � levels in this ree;ial an greater than 4 ppa.. 

Invest:igaticns to date ind.icltte that this state was probably induced. 
by a canbinaticn of arteorological and circulatory CDDdi.ticns in canjtnc­
tian with a large-scale algal b1ocu (preda!WianUy of Cerati= tripes). 
Lack of nomal seasooal turbulence occasioned by relat:.l� stems 
(HurriCiille Belle rumrithstanding) , unusual wind pat:tems, and above­
average surface water tempe-ratures probably all cant:ribut:ed to depletion 
of the oxygen ccntem: of waters beneath the pemanent thenllgcline in this 
resian (Sharp, 1976). It is not known to what degree the routine <I!.Jqling 
of wastes (�e sludge and dredge spoils) in the oceu contributed to 
the depletion. Hawever, it is reasonable to as� that my effect I01ld 
have been detrimental (Atkins on, 1976), 

The species affected by the anoxia of roost ccmmercial importance were 
surf clam, red hake, lobster and crabs. Finfish were observed to be 
driven to inshore areas to escape the anoxia, or were trapped in water with 
ccn:omitant high levels of hydrogen sulfide (Steimle, 1976). 

Resultant stress on the region's surf clam population was first ob­
"·'""ed in early July, 1976. A survey in late July by the NMFS indicated 
,,:rf clam 1110rtalities ranging from 0 • 56\, compared to expected nonnal 

�Wrtalities of about Z%. A later survey in September, 1976, "found that 
the average mortality had risen to 50\ in· a 2100 square mile section off 
;h..t Jersey, generally covering the area from Manasquan Inlet to Avalon and 
between 3 and 40 miles offshore. It was est.iJnated that this represented a 
loss of 59,000 metric toos of surf clam meats, thus representing about 25\ 
of the offshore surf clam stocks of New Jersey. Because July is the normal 
spawning season for surf clams, the impac:t en future stocks may also be 
severe. �ties � also obsen'ed in New Jersey's OCUli quahog popu­
latiCD.. • .  ln early August IKit'Ulities for this species loleTe. less thm 1\. 
M:lrtalitias increased in September to allmst n, with a bi;b of 40\ at 
- individual staticm" (Steillle, 1976). 

Reductiat in oxygen levels in NeW York Bight below normal levels has 
been observed several times in recent histocy (Atkinson, 1976), although 
not to levels as low as those observed in s1.11111er, 1976. The relative 
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Figure 6. Oxygen concentrations (parts per million) in "fish kill" area of middle 
Atlantic Bight, sunmer, 1976 (from Sharp, 1976). 
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COiltri!:uticn of any of the abovt! mentioned bct.ors to till! anoxia cannot 
yet an<! may never be fully assessed. � , it is illportant to note 
that each of these conditians, by itself, was 110t a unique, previously 
unobserved phenanenat. 

It is as yet too early to predia the lcng-tetm effeas of till! an.axl.!: 
coodition en arry of the affeaed resources or tlll!ix habitats. 1'ut:l.ln! 
surf clam/ocean quahog recruitment may or may not be significantly in­
fluenced by till! event. However, the 1976 phencmBum points to the vul­
nerability of the surf cl.aaVocean quahog habitat. It is doubtful, bow­
tNer, that cessati<m of ocean dulrp:iJli alone in the Nido1l.e AtlaAtic Bight 
will prevent such an event fraa ntOCOJJT:iJli. 

35 

VI • FISHERY �WIAGEMENT JURISDICTICll, 
l.Al'IS, AND POLICIES 

VI ·1. Man.agement Insti=ians 

Other than the Fishery Calsetvati<m and Management Act of 1976 
(P. L. 94-265) , no .mstitutions have JDaDa&S81t authority over surf cLilll5 
and oc:em quahogs thralabaut their rmaes. 

VI ·2. l"l'eaties or Intemational � 

No treaties or intemat.iaDal a,remmts exist relative to surf cLilll5 
or oc:mm quahogs. 

VI ·3. Fedora! Laws, Re&U].atians, mi Policies 

Tha most important federal law relative to the 5lztf clam and ocean 
quahog fisheries is the Fishery Calservati<m and Mlmag-t At:.t. af 1976. 
This plan was ptaduced purswm:t to 1:hat statute. 

The Water Polluticm Control Act, as �����ended, is .important in main· 
Uinillg _the .habitat of surf cl.llu 8lld quabo&s. 

Pederal law proviw for financial assistance for cCIIIIIercial fish· 
eries. Part 251, Title SO, Code of Federal Regulations sets forth this 
program as operated by the National �Iarine Fisheries Service. en July 12, 
1977, the National Marine Fisheries Service issued a final rulemaking 
establishing conditional fisheries status for the surf clam fishery. 
This means that f:ina.ncial assistance in that fishery will be limited to 
that whidt does not significantly increase harvesting capacit}'. 

VI ·4. State Laws, Regulations , and Policies 

The States of New York and New Jersey have regulations which cover 
clams in general and, therefore, relate to sea clam in their inshore 
waters but these are principally concerned with the prohibition of taking 
clams from polluted waters and time and location limitations an fishing 
to help enforce· these regulations. In 1975, New Jersey enacted regulations 
to specifically control the inshore harvest of surf clams. These regula­
tions are now in effect and are designed to control the size and total 
lliJIIIber of clams harvested fran their waters while protecting t.'le ecanaDic 
viability of the individual� vessels. These regulations were codified 
and updated in 1976: 

VI -5. Local and Other Applicable l..ql<s, Regulations, and Policies 

No local or other applicable la�<s, regulations , and policies relating 
to the surf clam and ocean quahog fisheries relative to the Fishery Conservatioa 

Zone are known to exist. New Jersey levies a tax on surf clams !.anded 
at pores within that State. 
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VII • IJESCRIPI'ION OF FISHING ACITVITIES 

VII ·1. History of Exploitation 

Overview of the Surf Clam Industry 

As early as 1634 it is reported that .llmeriom Indians TOasted surf 
c1a111s that washed ashore an Virginia beaches. Clams were also used as 
livestock feed and fertilizer by the early English settlers. The surf 
clam industry began arouDd 1870 as a New England bait fishery which supplied 
the i1'0tmd£ish fleet. 

Produc:tion between the 1870s and 1929 did not exceed 3, 000 barrels 
of sal ted surf clams per year. In 1929 power boat dredging with scrape type 
dredges began, and fran that date through 1942 landings did not exceed 2 
llill.ian pouod.s per year. 

Increased demand for food during World War II led to the use of surf 
claa meats for human consumption. An early constraint to increasing this 
market was the inability of processors to remove sand from surf clam meats. 

The developllll!llt of an effective drum washer in 1943 solved this problem. 

Ha::rvesting efficiency was �ed with the development of the hydr.wlic 
jet c:qe dredge in 1945. Apparently, mst of the surf clam industry' entered 
the field of food processing araund 1946. Hand methods of processmg surf 
c1a115 continued until the development of aut011111tic s�g machines in

. the early 1970s. The machines s�lem:"'ted hand process�g and streamlmed 
the harvesting, pt:Ocessing, and marketmg sectors of the mdustry. 

Surf clam harvests in the 1940s began off New York and concentrated 
in this area from 1945 through 1954. Surf clam meat was IIIJch cheaper and 
mre readily obtainable than hard- or soft-shelled clam meat, and surf clam 
had better COIISUIIIer acceptance than ocean quahog meat. The major producers 
of prepared clam products began to utilize surf clam meat exclusively, and 
the major surf clam processing companies began to increase their own pro­
du:tion of prepared clam products. 

Of particular significance to the industry was the discovery of ex­

tensive and densely populated surf clam beds off the New Jersey coast 
ara.rnd 1950. A few surf clams were also landed from beds off Delaware and 
Maryland during 1951 to 1960, but until 1966 the New Jersey beds .provided 

the reso�e 'base for the industry. IUring this period, slight gear modi· 
fications and improvements increased harvesting efficiency and thus cll�J!l 
yield, to a point where daily vessel quotas were imposed by the procesSlng 

plants wbose capacities were limited. 

*The historical overviews draw on a soon - to · be published 
(1977) study of the U.S. clam industries by T. Ritchie, 
University of De laware. 
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Overview of the Ocean Quahog Industry 

The ocean quahog resourc e is c onside red to be large but 
underutilized. The industry began in Rhode Island around 1943 

when the war food program became interested in obtaining 
addit i onal food and red meat substitutes. After the war. 
ocean qua hog meats were u sed as inexpen sive substitutes for 
t he more expensive hard and soft shel led c lam mea ts, bur tvo 

major deterent s to succes sful marke t ing were the darker color 
and the st rong flavor of the ments . After the Rhode Island 
fishery landed 1. S mil l ion pounds of ocean quahog aeats in 
1946, the ent ire industry decl ined to low levels due to 
greater produc t iOn iD the surf c lam indust ry . 

The indus t ry associated with harve sting and processing 
the ocean quahog (Ar c t ica islandia) currently has handled only 
about H of the totirVo!WIIe and only about • 5\ of the total. 
exves sel value of the clam s landed during the past ten years 
in the United States. 

There were six ves sels engaged in th e 1975 fishery which 
landed l.l millio n  pounds of oce a n  quahog meats Yalued at 

$250,00 0. Significant commer c ial landings have been·aade off 
Rhode Island, mar� recently off New Jersey in 1976 and 1977. 

Recently, h arvesting and processing of ocean quahogs has 
increased. The increase is d irectly related to the � 
availability and increased cost of surf clam meats and to 

-technologic advances that resolved the flavor - color problems. 
Rhode Island cur rent ly h a s  s ix vessels engaged in fullt ime 
harvesting, and th ree c lam processing p lants there utilize 
ocean quahog meats in prepared clam produc t s. In New Jersey, 
nin e relatively modern surf c lam vessels are now enga ge d in 
harvest ing ocean quahogs and six major c lam proc ess in g plants 
there are processing oce an quahogs. 

VII · 2. Domestic Commercia l Fishing Activities 

Historical Catch Information • Surf Clam 

Tab l e  7 give s the t otal pounds of meats and the dollar 
va lue of surf clam landings by stat e. This represent s . the 
avai lable data on l andin gs since 1 9 5 0  obtained through the 
National Marine Fisherie s S ervice Statistical Services Branch, 
Gloucester, �lassachuset t s. In most cases these data were 
orig inally collected as b ushels of clams landed and later 
convert ed to p ounds usi ng a conversion factor of 17 pounds/ 
bushel. 

Some tren ds are evident from the historical record: 
the growth of the fishery in t he New York and New Jersey area, 
the shift in effort to the Virginia beds, and the consistent 
landings in t he Delmarva area. 
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lbs.· 

NEIV YORK 
II $ 

1950 3286 331 4:1118 416 
1951 4046 422 6420 622 
1952 4138 431 7418 802 
1953 3345 4111 6678 790 
1954 3360 420 8877 844 
19 55 2026 253 8:178 967 

1956 2368 306 1 1583 1277 
Hl57 1599 220 111:.124 11!67 
lil5tl 429 69 12482 1317 
1959 514 61 :.10164 1622 
HJ60 722 IJ5 23448 1546 
1961 722 65 26897 1693 
1962 840 76 29830 1917 
1963 971 91 37548 2580 
1964 1218 109 36875 2504 

1965 1505 127 42307 3048 
1966 1840 148 43174 3714 

1967 2305 190 4 1589 4051 
HJ68 3008 205 32181 3299 
H.IGII 34:.11 390 36030 4278 
1970 4182 4!JO 39669 46!15 
1971 3688 438 28721 3817 
1972 2713 313 21332 2780 
1973 3319 413 21588 2709 
1974 395 1 719 22656 2948 
1975 45 !!0 260 35550 4721 
1976 3455 1089 :14378 10B30 

Source: Fishery Statistics of 

Table 7. SURF CLAN LANDINGS 

of meat in thousands $ in thousi!Jids 

130 11 21 
1532 138 2:1 

1089. 174 3 
2454 204 
1346 188 232 
1695 141 23 

2 (1) 1850 173 123 
192 1!1 034 134 4 
780 93 792 93 1 

1705 l'/0 850 70 2 

47!1 48 420 34 3 
71 6 12 

99 9 75 6 10 
64 5 
38 3 13 

275 22 1 
64 6 35 

1149 106 16 
5328 636 17 2 18 

2757 324 712'/ 894 208 24 13 

8734 935 13681 1475 889 110 163 
7694 1030 7752 981 4501 527 173 

8551 1132 7330 1151 23384 2528 161 

6630 780 7448 1167 43323 4777 17 
5tll 7 770 5426 930 53219 6836 9 
2315 362 5351 lOll 39084 5681 16 

0 0 7135 3829 14064 7545 21 

the u.s. 
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8 1742 766 
6 12020 1188 

1 12648 1408 
12377 141:.1 

26 118111 145!1 
4 12022 1365 

26 15026 1782 
l 17953 2240 

(1) 14464 1572 
1 23235 H l24 

(1) 25071 1713 
2 27502 1766 
2 30854 2010 

38686 2676 
3 38144 2619 

(l) 44088 3hJ7 
8 45113 38 76 
5 45059 4352 
6 4065� 4 137 
3 49575 5013 

35 67318 7730 
37 52535 6890 
37 63471 7041 

4 82325 91l50 

2 ll0078 12214 
4 86894 12539 

. 49074 23314 

The New Jersey catch peaked in 1966 at 43 million pounds of meats but bas s te�ily declined from this level. A� t�e . New Jerser catch decl�n7d , the inshore Delmarva and V1rgLn1a populat1ons �ere utillzed more heavily. The deve�opment of mech an1cal shucking devices around 1970 el1m1nated t�e need for daily restrictions on the harvesting sector; landings rapidly increased as a result. 

. 
Surf clam

.
h#rvesting vessels have usually concentrated thel.� efforts l.n one product ive area until the cat ch rate decl1nes, and t�e� �v7 on to . aore productive surf clam 

grounds . The d1.m1n1Sh1ng ava1.lability of the offshore New Jersey surf clBlll beds and discovery of beds off Virj:inia resulted in a shifting of effort to Virginia in the early 1970s. As a result, Viri� landinis rose from 1.6 million pounds o� surf clau meats 1n 1971 to 58.2 million pounds in 1974 • .  s�ce 1974, however, Virginia landings have declined 14.1 m1ll1on pounds of meats in 1976. 
• Landings of surf clam meats were down approximately 10\ 1n 1975 (from 1974), and would have been considerably lower if approximately 18 million pounds of surf clam meats had not been.harv:sted from inshore New Jersey waters. Surf clam land1.ngs 1.n 1976 were about 49 million pounds (44\ decrease from

.
l975). With the significant decrease in total surf clam land ln�s , exvessel values for surf clams have increased fr0111 approx1mately $2.45 per bushel in 1975 to as high as $10-$11 per bushel by the end of 1976. 

The basic structu�e of the industry varies as one goes 
�long the coast from north to south. The New England fishery 
lS a ve�y small fishery. For instance , the output in Rh�de 
Island ls hardly enough to support one man. In New Jersey 
Dela�<�n:, Maryland and Virginia, it is a full-time fishery

' 

susta1n1�g large v7ssels with full-time crews and processing 
�lants w1th full·t1me labor forces. As mentioned earlier, the 
1ndu�try ten�s to move around in search of unuti1ized concen· 
trat1ons, wh1ch is necessitated by overuse of the exploited 
concentrations lihich are unregulated. All of the catc(l is 
processed, and �rocessors must be guaranteed a constant source 
of product. Th1s led to formal agreements with harvesters and 
in some cases the actual purchase of harvest equipment. 

At pres:nt! �he industry is in a period of flux. Vessels moved £:o� V1rg1n1.a to New Jersey in early 1976. Expected 
productlVlty on the northern beds did not materialize and many have returned to Virginia. Virginia and New Jer;ey surf 
clam beds have been under intense fishing pressure now for four years and the signs of overfishing are apparent. 

40 

FEDERAL REGISTER, VOL. 42, NO. 227-FRIDAY, NOVEMBER 25, 1977 

a> 
0 
..... 
Ql 
� 

z 
0 
... 
n 
m 
en 



Hisl:orical Catch Information - Ocean Quahog 

The ocean quahog fishery has traditionally been a fishery 
operated from Rhode Island ports. The decl ine in the surf 
clam has caused some shift of the New Jersey fleet to ocean 
quahoa:. This .is evident by the tremendous increa.s e in New 
Jersey landings in 1976. 

The surf clam industry has created a strong market demand 
for prepared clam products. The supply of surf clam JDeat is 
decreasing, arid the cost of surf clam meat has increased 
significantly. Processors are· increasingly utilizing ocean 
quahog mea ts to the extent technically poss i ble in suitably 
prepared clam products, resulting in the expansion in the usaie 
of ocean quahog resources. Ultimately, the development of this 
industry is largely a function of the further success of 
processors being able to subs�itute quahogs for surf clams in 
processed food prQducts. 

VII -3. Foreign Fishing Activities 

The surf clam and ocean quahog fisheries are domestic 
fisheries only. 

VII -4. Interactions between Domestic and Foreign Participants 
111 �he-Flshe::!:f_ 

fherc are no foreign participants in the fishery. 

Table 8. 

1!174 

1975 

1976 

Volume an4 Value of 
Thou.sancis of Pounds 

IIHODE ISLAND 
' s 

804 139 

1,255 239 

1,446 358 

HOEitAl llfOI!tiU, VQl. 42. NO 227--ft!DAY, NOVEMed U, 1977 

Ocean Quaho� Landings by State 
and Thousan s of Dollars. 

in 

NElf JERSEY TOTAL 
' s ' $ 

0 0 804 13!1 

0 0 1,255 239 

4,099 1,237 5,545 1,595 

·.4 2 



VII I. DESCRIPTiON OF rcoc;C,M!C 
Cli.'.ll.Al.TERIST!CS vf '•'HE fiSHER\ 

VI:l .. .:... Dome�.tic har:esting Sector 

R�lat1ve ioportance of the Surf Clam Harvest in the Princ ipa l 
States 

Table 9 presents a summary of the value of surf clam 
candings for th1ee preinc1pal surf clam landing sta tes : New 
Jersey, Maryl,nd, and Virginia. Surf clams have constituted 
a •ery signific�nt percen tage of the total value of all the 
landings in these s t ates . 

In N�w Jersey du r ing the late 1960's, the surf clam 
carci•cs constituted up �o 39% of the total value of �he state 1s 
l1n�i�g rJ·� fish a;�d shellfijh. In New Jersev the surf clam catch 
1n 1��? c0��·i�·Jted atout �Oi of t�e total v�lue of the states 
�.:o.rJu::;. �.lJ fl..::r-. 241. in :-.07S. In Mar,rland and Virginia, the 
�·-�c�nt3e�s wh1l� not as high as New Jersey, have been increasing 
dHring the 197'J's and in 1976 constituted a bou t 12\ of the va lue 
ai total catch in Maryland and 16\ of the value of the catch in 
Virgi:lia. 

Nc·l�tive Si;;t;_;_lic= of Su:.-£ Oam to U.S. Industry 

In terms of tctal volum� of clam meats landed annually, 
tt,t �u·.rf clam is the most significant commercial clam industry. 
lhe landing of surf clam meats has accounted fer 69\ of the 
volume of .!ll clam meats in the U.S., and 25% of the exvessel value during 
e.�.� past lJ years. 

' 

Vessel Data 

The nu�ber of ves sel s in the surf clam f1shery gradually 
in ore a s�d from 68 in 1965 to 104 in 1970. The number of 
vessels tb•� declindd slightly fTam 1970 to 1975 but since 
1Y75 it is estioated that the fleet increas ed by about 54 
ve•sels to a present total of 154 vessels . It �s believed 
tr,at b� th., end of 1977 there will be about 162 vessels· in the 
fishery . 

The vessels in �he surf clam fleet vary tremendously with 
respect to their physical characteristics. In 1975 the tonnage 
per vessel ranged from 9 to 386 tons, wi th an aver age of 74 
t ons . The vessels le ngth ranged from 37 to 155 feet, with an 
ave t·age of 70 feet. The horsepower of the vessels ranged from 
60 t o 1530, with an average. of 265.  Crew size range d from 2 
to 5 men, with an average of 3 men. The size of the blade 
dredge ranged from 34 to 60 inches with an average leng th of 
49 inches (it is known that some vessels now have blades as 
large as 200 inches). All of these data are summarized in 
Table 10 Tabl e 11 conta ins data on the size distribution of 
these ve ssels. 
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Table 9. 

Relative Value in $1,000 of Surf Clam 
Landings for the Principal States 

New Jersey �land V"J!llinia 
Total• Tota Tot a 

Year Value t Value Value 

1965 u,ooo 25 13,000 (1) 27,000 

1966 10,000 37 14,000 (1) 21,000 

1967 ll,OOO 37 17,000 (1) 18,000 
1968 10,000 33 16,000 3 21,000 
1969 11,000 39 18,000 s 18,000 

1970 13,000 36 19,000 8 22,000 

1971 u,ooo 33 20,000 s 22,000 
1972 14, 000 20 19,000 6 27,000 

1973 18,000 lS 21,000 6 41,000 

1974 17,000 17 22,000 s 36 ,00C 
1975 20,000 24 23,000 4 33,000 

1976 35,000 30 31,000 12 43,000 

(1) • less than 1% or $1,000, >fllichever is relevant. 

Source: Fisheries Statistics of the United States, 1965 - 1976. 
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Table 10. Table U. Estimat�d Vessel Distribution by Tonnage 

Physical characteristics of surf clam vessels 
the Surf Clam Fishery, 1965- 1977. 

TOTAL NO. IN NO. IN 

Gross 
YEAR � CLASS 1 CLASS 2 

Length1 Tonnage1 Horsepower1 Crew She1 Dredge Blade1 llreJge Blode2 (O-rOt'Ons) (n:-rGrtons) 

� (&ross tons) (!!£) (men) (inches) _fut� 1965 68 33 

Minimun 37 9 60 2 34 48 

33 

1966 74 34 �4 

lotlxillun 155 386 1530 60 200 1967 91 40 40 

1968 86 :sa 42 

Average 70 74 265 3 49 84 
1969 92 32 56 

19 70 104 33 59 

1) 1975 Virginia Institute of Marine Sciences data. 1971 92 28 46 

2) 1977 Mid Atlantic Fishery Management Council data. 
1972 90 29 44 

1973 93 32 44 

1974 98 35 46 

1975 99 35 46 

1976 122 33 55 

1977 162 * 38 65 

• EOO'qlected to be act1vely in fishery by the end of 1977. 
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:n � rece�l studv of tn(· · actw!� �ffec���g �·h� �t�ductivi.ty 
o1· relJ.ti\'e fisbe-:y ::=:t..:n.,J: ... ::· c,�· r.ne ve5��·l::, >lu( .. � le-r (] �nt: l"L)und 
ti.at th� r:r:�r'"� .. p;lj fac toJ.·:s ... ,tre thl ... ,L-t� S U.�1!.B!q:. fn:an 1:-..:�rt and 
the r-at.to of tt .. e vesse1.5 bc.rsepow�r· tc �h� sit� of the bl3Je 
in Lhe dredie. All of the ves��ls i� tlte fishery (approximately 
lGO) were surveyed i.> 1975 but only 27 re�ponded. B.."Std <Jil resul t.s 
of this sa;��rle of Z" vessels, Mueller estimated tb" r�lat.ure 
fishing power of the 1-50, Sl-100, and 101• tonn,,;;e: class 
vessels to De 1.0, 1.31� and 3.56 respec-tilf-.!ly. lfisg:ilio 
(1973; used similar .tonnage �la,; gre>upings ar:d estimated the 
relative fishing power> to be .1, 1.63, and 5.8. Irresvect.ive 
of the specific r,umb"l'S, the important point is that larger 
vessels clearly add more effective effort fc·r cadt addit1onal 
vessel �·,1tering -c�e fi::hery thar.. the smaller· '.Jnes, It is 
estima"ted that. uwst. •)f the ·.·cs�.r;-L'\ that. ent��.-... :l the fisherv ij'\ 
197S �uJ �077 �auld ��� i� � ... e t�o iarg�r �j�� claJ�es. 

at. a:.!�� ��t ��c�flt1\f(�� �:�-��·�i-:.l'�t.:�or._::�,vf�'�-'-1;�}·/·-£ �f:(2�£i'-:.: :rt.iY h��:V��\eeJishery 
l.l'\ exr.:�s� of tnat .::.:Jn;J-. .:.!1� in 197:,, 1974, an'.�· 1975. before the 
elltry of the ud<!it1onal vessels. Thus, ther� appe'ars a 
considerable excess of capital and labor in this fishery. 

Vessel. Productivi�y 

Table 12 conta:i�ns c' . .:!ta ell the number cf vessels, tc;tal 
landings, total val11e of :h� lan d i� gs in current and ieflated 
(1967) dollars and tr,e catch per vessel in pounds, currecn 

dollars, and ceflated dollars.• 

A declining trend in the catch per ves•el (in pounds) 
during the 1965 to 196R period ocotcrred as the New .Jerse

.
y surf 

cla.m bed� were bein.; �u·�)j�;:tt;C. to .i.ntensive f:shi:\g pr2s5ure, 
pr�.or to the devc10p1n0nt J� the Virginia fishery. As develop-
mer .. t took pl�ce duri•:.g the early ",.970'.5 r t.he tot.al c&tch ill�Teased 
even though th� number of vessels rem.aincri fairly ·.:ons·tant. 
ConsE.:quentl/, i'ncrease .:..!1 the catch per vess.cl occur·red G.tn·ing 
this period until 137b wnen the catch declined by atout 44� 
(com?ared �o 1975) and the nulliber of ves��lJ increased by about 

���ul� "f�fm"'� g;.;(J:a/f;n tgf �led�lr:;'e�at: {-;tac6ulJ:ngs;{1surf 
clams on the Virginia beJs, and closure of the New Jersey fishery 
in the SWilller and fall of 1971). This resulted in ;ut increase in 
the pr i ce per bushel from $2.45 to a high of $10-ll. This 
price .U.crease is believed to be the pr.U.cipal cause for the 
increase in vessel numbers. 

The v alue of the catch per v e ss e l , both in current and 1967 
dollars, generally increased from about 1968 to the present time. 
Indeed, the deflated value of the catch per vessel was the highest 
in 1976 (an increase of 4Z% compared to 1975) despite the fact 

*These data are not weighted by the relative fishery powers of 
the vessel. 

4 7 

T;,ble JZ. flome Vessel Productivity Data 

LANDINGS CATCH PER VESSEL No. of l'ounds $Current $19n"* Pounds $Current 11967 Y·.:n. r Vessels ( 1000) (1000) (10001 (1000} (lOOOJ ( 1.000 l 

l96:i 68 44,088 3,197 3 , 383 648 41 50 

l%0 14 45,113 3,876 3,988 609 62 54 
19n7 91 45,100 4,246 4,246 495 47 47 
1 r·rJi} �6 40,552 4,137 3,970 4 71 48 46 
1%0 �1 49,575 5,913 5,385 539 64 58 
1970 104 67,318 7. 730 6,646 647 74 64 
1971 U2 SZ,535 6 , 840 5 , 680 571 75 62 
1972 90 63,471' 

7,941 6,336 705 88 70 
:;. �J 7 s 93 S2,308 9,850 7,400 885 106 80 
1974 96 96,069 12,214 8,269 980 us 85 
1975 99 86,894 1Z,S3!l 7,775 877 U7 79 
1976 l22 ** 49,074 23,314 13,714 40Z 191 112 
*Deflated by the Consumor Price Index 
••Estimated - the time phasing of the entrance of the vessols during 1976 and 1917 1s not known with certainty. 

Source: Fishories Statistics of US and personal communications with surf industry representatives, 
qam 
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that the catch per vessel (pounds) was the lowes t durin& the 
entire period (a decline of 54% compared to 1975). Aeain, 
the price increase from $2.45 to $11 per bushel accounts for 

this phenomenon . 

Vessel Earnings 

There are no published cost-earnings data available at 
this time for the vessels in the surf clam fi s hery. An attempt 
to secure the requisite financial statements was made during 

· 

the preparation of this document and the review process. Income 
statements for a number of ve ss el years were obtained. However, 
the stat ements were not all for the same year, nor were they 
necessarily representative of the various tonnage cla ss es in 
the fleet. Thus, the data did not lend itself to usual 
summarization procedures. 

Nevertheless utilizing these data, o ther cost data reported 
in Visgilio (1973), the estima tes of the relative fishing powers 
presented above by Muel ler and Visgilio, and the aggregate 
landings of the fi.eet in 1976, it is possible to "construct" 

\ a very crude approximation of the average financial performance 
of t�e vessels in the fleet. 

In the previous section it was indicated that there were 
about 154 vessels in the surf clam fishery currently. However,_ 
it is not known to what extent these new entrants participated 
in the fishery in 1976. For purpose� of th is analysis, it is 
estimated that there �<ere 122 full time vessels in this fishery 
during 197 6 . It is further assumed: 

1. that the 122 vessels were comprised of 33 vessels 
from the smallest tonnage class (less than or equal 
to SO tons), 55 vessels from the medium tonnage 
class (51-100 tons), and 34 vessels from the largest 
tonnage class (101+), and, 

2. tpat the average of Mueller's and Visgilio's estimates 
of the relative fishing power can be used to forecase 
the relative catches per vessel in the fleet. The 
average of the fishing power estimates are 1.0, 1.47, 
and 4. 71. 

Before the estimates of the gross earn ings are presented 
utilizing the relative fishing powers , it would be useful perhaps 
to e.stimate the gross earnings per vessel if all were hOWtogeneous. 
In such a case the average gross earnings per vessel would then 
be simply the total revenue at the vessel level divided by the 
total number of active vessels. In 1976 the reported total value 
of the catch was $23,314,000. The total number of assumed active 
vessels is 122. Therefore, the average gross revenue per vessel 
would be $191,098. Since this fugure is strictly an average, many 
boats �<ould be expected to have less earnings and some boats would' 
be expected to perform better than this average. 

48 

_ Si�ce some of these vessels can exert more fishing effort 
or fJ.shwg p01•er during a period of time, it is expected that 
some of the gross revenues would differ significantly and 
systemat ically from the overall fleet average. Above it was 
indicated that the relative fishing powers of 1.0, 1.47 and 4.71 
are assumed for 1976 for the three tonnage classes. There fore, 
the expected catch per vessel in each class can be computed by: 

1. Sum the'total fishing power units as follows: 

Nm>mER TOTAL 
OF FISHING TOTAL 

CLASS VESSELS POWER/VESSEL POltER UNITS/CLASS 

I 33 * 1.0 33 

I1 55 • 1.47 80.85 

III 34 * 4. 71 160.14 

273.99. 
The total power units in the 1976 fleet are then 

2. Cal culate the expected value of the· catch per fi shing 
power unit $23,314,000 � 273 , 99 = $85,091. 

3. Calculate the expected catch per vessel. Since the 
value of the catch per fishing power unit is $ 8 5 , 091 the expected 
catch per vessel in each class is then: 

FISHING CATCH/ EXPi:CTED 
CLASS POWER POWER UNIT CATCH/VESSEL 

1.0 • $85,091 $8 5,191 

II 1. 47 * $85,091 $125,033 

III 4. 71 * $85,091 $ 40'0 , 77 7  

Again, w e  are aware that these are averages only and that 
some vessels in the classes earned three times as much as the 
group averaa;e, 

However, we are also aware that some vessels fared poorer 
than these averages. This would be expected. Regrettably, lie do 
not have data in the range for each class on gross revenues. 

. 
The value of t he 1976 quahog catch must be added to these 

estJ.mates. The va·lue of the catch was about $1.63 million; :1sstrning 
half of the Class II vessels and all of the Class III vessels could 
land quahogs, the additional revenues for Class II and III vessels 
would be $5,973 and $38,277, respectively. 
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Table 13. Estimated cost and earnings for 1976 for vessels 
in the sur£ clam fishery. 

Class 1 Class 2 

Using these estimates for gross vessel receipts and the 
available cost data, it is possible to generate estimates of net 
income and the fishermen's earnings . These estimates are in 
Table 13. It is estimated that the vessels have net incomes 
before taxes of $7,847, 10,955 and 75,900 respectively for 
Classes I, II and III. The average crew share for the three 
tonnage classes would have been $ll,345, 16,600, and 39,514 
respectively. There is no data available to estimate the return 
on investment. 

(0- 50 tonsJ (51-100 tonsJ 
Class 3 

pOl+ton's] 

Harvesting Sector Employment 

Assuming 3, 3 and 4 men per crew for size Classes I, II 
and Ill respectively, it is estimated that there were about 400 
people employed on these vessels in 1976 (a total of 122 vessels 
assumed). 
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Gross Receipts 

Less 

Varia.ble Costs 

Wages 

Fuel 

Supplies 

Misc. Taxes 

Total Variable 

-Fixed Costs 

Repairs & Maintenance 

Depreciation 

Insurance 

Interes1:s 

Misc. 

Total Fixed 

Total Cost 

New Income Before·Taxes 

Estimated Crew Size 
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85,091 131,056 439,�54 

34,064 49,801 lS8,059 

7,901 14,816 147,471 

5,105 7,86 3 16,343 

1,702 � 2,621 1,781 

48 , 744 75,101 240,654 

6,000 12,000 40,000 

1 ,sao 12,500 40,000 

10,000 14' 000 • 22,50� 

4,000 5,000 18,000 

..hQQQ. � � 
28,500 45,000 122,500 

77,244 120,101 363,154 

7,847 10,955 75,900 

3 3 3 

� 

2 
f! 

z 

g 
n 
m 
.,. 



VIII-2. Domestic Processing Sector 

Surf Clam 

OVerview 

� clams are processed in the New England, Middle AUantic, and 
Olesapeab Bay regioos. The Mid-Atlantic region provided 60\ of total 
outpo.tt in 1973 and 48\ in 1974. Production of surf clams in the other 
two regions is considerably less. In 1973, New England surpassed the 
Olesapew's production of processed surf clams by 4\ but in 1974 the 
reverse took place - that is, tbe Otesapeake surpassed New England's 
pa'OductiJ:IIl by 4\. 

1he total va.li.W of production of processed surf clam products in 
1973, 1974 and 1975 was 73, 92, mi 93 aillion dollars respectively. 
� values shouid DOt be construed as value-added, for they are based 
ca a zreat deal of double-counting as will be explained below. 

Meat We i ght Flow 

Processing can he separated into t1«> stages. The first· stage 
CODSists of slwcl.in& and eviscerating the cla with only the IIIUScle 
retained for final product use. They may then eitho;r be canned and 
shipped for further processing or processed on the spot. In the second 
staae, the JaJSCle is cut into strips, breaded, cooked and frozen as 
fried clams or minced for cl\owders or minced ·canned clams. 

Figure 7 depicts the product flow based on plant production figures 
for 1975. 

In 1975 about 63\ of the landings were snucked by plants that pro­
duce no products other than shucked surf clam meats. The balance of 
the landings were shucked by processors who also perform other finishing 
operations. Some of the output shucked by finished product plants was 
sold to other plants that only produce finished products. 

In terms of final product composition, it is estimated that 40\ of 
the meat landings are in whole and minced canned products, 32\ are in chowder 
and juices , 17\ are in breaded products , and 11\ of the landings go into 
other specialty clam i tas . 

It is believed that the larger finished product plants ship their 
xlnished products to retail outlet warehouses, while smaller independent 
processors sell their products through wholesalers to insti tutianal markets. 
A% this 0. no breakdown is available in ten& of final ���arker distribution. 
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Number of Plants and Employees 

Table 14 presents data on the I:IUIIIber of surf clam procHsing 
plants by state for the years 1971 to 1975. 

In 1975., 13 of these plants were located in New Jersey, 
with Maryland and Virzinia having 7 plants each. In 1973, 
1974 and 1975 there vas an average of 4183, 3777 and 4074 
people employed in these plants. Since these plants process 
other products, not all of this employment can be attributable· 
to surf claa production. ln 1975, it is esimtated that about 
2685 people were involved in the production of surf clam products 
in these plants. This estimate is based on the value of clam 
production in each plant compared to its total production. 

Table 15 pres-ts an estimate of the distribution· of these 
employees by plant type in 1975. The 47 plants were divided 
into four catesorie s depending on output: 

1. Shuckinz output only 

2. Can�ed output only 

3. Breaded output only 

4. Mixed output; i.e., canned, breaded, etc. 

Forty percBnt of the total average employment at the 
processing level in 1975 was accounted for by the shucking house. 
This was followed by the mixed products plant (32\), canning 
plants (23\), and breading plants (5\). 

Degree of Dependency on Surf Clam and Concentration of Production 

Table 16 presents data describing the degree of specialization 
or dependency on these plants on surf clam production and the 
percentage of the total value of processed surf clam products 
accounted £or by the firms in the various groupings. Several 
things are apparent by the data in Table 16.. More than half 
of the plants are extremely dependent upon surf cl�m production 
as evidenced by the fact that 75' or more of the ir total 

_production are surf clam products. 

ln short, these plants that account for the Yast majority 
(83') of the surf clam production ¥ere not diversified in 1975 
as evidenced by the hiah percenta&e of their total production 
�ccounted for by surf clams. The implication of this is 
discussed later in this document with regard·to the proposed 
mana&ement measures. 
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1!171 1 

1.972 l 

1973 l 

1974 l 

1975 1 

Table 14 

Number of Plants 

� .!! !!. .!!! � 

7 2 5 16 2 

5 l 4 14 2 

6 2 " lS 2 

6 3 4 lS 2 

3 4 l3 2 
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Table�- Average Clam Etuploymont Diatributioa by the Plant Type, 1975 

NUMBER 

PERCE/IT 

IIIDD PRODUCTION 
PLAKTS 

116 611 

23% 

TOTAL ESTIMATED CLAM PlODUC"riOii • 2685 

5 6 

BKEA.DIIIC 

� 

1%4 

$X 

1064 

Table 16, ·sa• Data oa Plaa� Sp<tciall:at:ioo aad Procluc:t:ioo CODceuttatioa 

IPIEilCIIIT or 
TOTAL ll'lll1iS 

P:DCEII'l' or 
TOTAl. VAI.UII 
or s tTill' CLAM 
PIIODUC'llON 

'DII Yt.Lill OF IUII:r CUll PIODUctlOII IS : 

t.UI 'DUll Ul lln'WUII 261• 
or fO'bl. ,.._ SOl tr tD'fAL 

I!!!Sfl!!! fi!IPYmO! 

Ul 111 

61 

.. 

I&1'IIID su- .,. tiUII 751 
HI OF TotAl. OF 'ID'tAI. flO-

!IOD!!Cn� IIIJCl'lCIII 

� SSI 
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Employmen t Fuac�ians 

. Olle area of considerable interest is the r;lationship 
between plant production and employment ,since ��anagement policy 
decisions regarding landings limits obviously Impacts on 
finished product production which in mrn has :illlpl.lcations for 
changes in levels of employmen"t •. 

To address this issue employment functions were estimat� 
for the four different plant types above. Reasonable results 
were obtained for all plant types except the canning plants. 
In these plants there is apparently constderable variation in the 
level of capital stock available and regressions procedures did 
not yield statistically reliable relationships between production 
�d �loyment. For the other plant types the results are 
summar1zed below. 

SHUCKED OUTPUT BREADED OUTPUT CANNED OUTPUT . 
R2 PLANT TYPE COEFFICIENT COEFFICIENT COEFFICIENT 

Sh=kin' .• 026671* .69 
lllause (t•l4. 371) 

Breadin.r .021947* .u 
·Plant'S (t•5.84)' 

Mixed . 04899* .01249 .0077** . 77 
Plant (t=S. 68) (t -1 . 75) (t•l.36) 

*Si,nificant at the St level 
*'" Significant at the 10\ _level 

One interprets these results as follows: For the shucking 
plants the regression coefficient for production is .OZ6671, 
implying that, on the average, for every change of 37.5 thousand 
pounds of shucked production or .026671, it is expected that 
there would be a change in employment of one a�n. 

Ex-Vessel and Nholesale Price Analysis 

This section examines those factors that explain variation 
in the ex - vessel and wholesale prices of cl��s and clam product s . 

Table 17 pres ents the ex-vessel prices o:: surf cla"'s, and 
the wholesale prices of hard shucked clams, �hole and �inced 
clams , chowders and juices, and breaded clams for the 1966-1976 
pe riod . The table also present·s the l"lholesale Price Index period 
and the landings of surf clams for the 1966 and !S76 period. 
l�hile the whole sale prices presented are for all hard clams, in 
1975 (�<hich is believed to be typical of the period) surf clams 
accounted for 88% of the hard shucked volume , 99� of the breaded 
clam volume, 99� of the whole and minced volu�e and 67� of the 
chowders and juices. 
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Tal>la 

� 

1966 

1967 

1968 

1969 

!t.!! 1970 

1. 7!1 1971 

1972. 
2.4 

1913 

2.31 1974 

.:•:\' 
1975 

1976 

17. Surf c.- Prtc:e Data, 1966-1976 

EX-VESSJ!l. SllliCI:ZD WHOLE AlfD 
l'JUC! LANDI:fGS P!UC!: MINCED 
t;/lJJ llliJ.l lJJ. """C7ib jS/caM 

8.6 4.5.1 30.0 u.:s.s 

9.4 4.5.1 '"3]..0 U.99 

10.2 44.11 ""30;0 U.%3 

U.!l 49.6 "36�0 16.10 

u.s 67.3 '4&;0 17.66 

U.l .52..5 .311.0 15.45 

12..5 63 • .5 41.0 U.l.7 

11.9 82 .• 3 42:0 15.92 

12.7 96.1 42.0 19.10 

14.4 86�9 ' 62.0 19.75 

47.4 49.1 140.0 23.78 
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An important aspect of any management plan is the deter­
mination of the impact that a particular management option 
would be expecto4 to have on prices. To this end the data in 
Table 17 were anal�ed by tracking prices changes through the 
system. First the relationship between the ex-vessel price, 
surf cla.m landings, and the Wholesale Price Index (used as a 
surrogate to account for f�tor cost increases) was estimated. 
Second, the relatiouh.ip between this price andthe price of 
shucked meats (the intermediate product) was estimated. Finally, 
the relationships between the shucked price and the other whole­
sale price were estiaated. A time series of relevant retail 
prices was not available. 

The results of zhese est imated relationships are outlined 
iD Table 18. the i for the equations indic:ate that 1110st of 

the variation in the vario� prices were exp lained by variation 
in the specified independent variable. 

The Cochrane-Orcutt (1949} Procedure wu used when usage of 
Ordinary Least Squares resulted in serious autocorrelation 
problems. The equation for estimating the Wholesale price 
of chowder• and juices still suggests that there are auto­
correlation prob1eaa. 
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Ocean Quahog 

Current status of the indust::ry 

RecenUy, harvesting and processing of ocean quahogs has increased. 
The increase is directly related to the declining availability and in­
creased cost of surf clam meats and to technologic advances t:hat have 
resolved the flavor-color problems. Rhode Island currently has six . 
vessels engaged in fulltime harvesting, and three clam processing plants 
there utilize ocean qual10g meats in prepared clam products. In New 
Jersey, nine relatively lllldern surf clam vessels are now engaged in har· 
vesting ocean qual!Ogs and s.ix major clam processing plants there are 
processing ocean quahogs. 

Expected future of the industry 

The surf clam industry has created a strong market demand for pre­
pared clam products. The supply of surf clam meats is decreasing, and 
the cost of surf clam meat has increased significantly. Processors are 
increasingly utilizing ocean quahog reat:s to the extent technically 
possible in suitably prepared clam products , resulhng in the expansion 
in the usage of ocean qual!Og resources. Ultimately, the de-velOJIIl<'"lt of 
this industry will largely depend on the further success of processors 
to substitute quahogs for surf clams in processed food products. 

Processing 

Ocean qual!Ogs are more difficult to open than surf (:lams. It i.s 
accomplished 1rith pressurized steam in Rhode Island; processors use ovens 
for opening the shells and report that ocean quahogs require twice as 
ruch open ing treatment as surf clams. Also, the meat yield (per clam) 
reported from ocean quahogs by industry representatives is only about 
half that obtained from surf clams. 

Some clam meat processors have managed t:> eliminate or disguise the 
strong flavor and .aron-.a associated with ocean quahog meats .  The darker 
meat problem has been partia lly solved by its use in prepared clam pro­
ducts that do not require light: or whil:e meat. 

JIBrkeung 

The meat of ocean quahog is marketed under the general ca1:egory of 
clam meats, and is used "-' an alternative to the liiJTe e:q>enSive surf, 
soft, and hard clam meats which are �'"""times marketed in a general way 
also. In many prepared products, e. g. , stuffed clams, �ianhattan clam 
chowders, etc., ocean quahog meat is an acceptable alternative for more 
expens>ve and unavailable clam meats. Ocean quahog qoeat has thus far 
been found not to be sui table for New England type chowders or fried 
clam strips due to both color and flavor, although extruded products 
are being developed. The greatest sales problem exists in developing t he 
meat as a desirable product on its own. 
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VIII-3. ln<ernational Trade 

Data are not available to specifically identify the 
internati onal t r ade in surf c l am s  and ocean quahogs. 

Table A60 of the Shellfish ��rket Review and Outloo k 

published by the National Marine Fi she r ies Service in June 
1977 indi�ated total imports of al l clam species during 1976 
was 6.7 m1ll1on pounds. Total domestic landings of all cl� 
species was 76.9 million pounds, of which 48.4 were surf clams 
and 5.7 million pounds were ocean quahogs. 

IX .DESCRJPTION OF BUSINESSES, 
MARKETS, AND ORGANIZATIONS ASSOCIATED 

WITH THE FISHERY 

IX-1. Relationship Amng Harvesting, Brokeri:ng, And Processing Sectors 

The information for this analysis is not available. 

IX-2. Fishery Cooperatives Or Associations 

The information for this analysis is not available. 

IX-3. Labor Organizations 

The information for this analysis is not available. 

I X-4. Fo reign Investment 

The information fo r th is analysis is not available. 

X DESCRIPTION OF SOCIAL ru�D 
CULTURAL FRANE\VORK OF DOMESTIC 

FISHERMEN AND THE-IR CmtoiUNITIES 

X -1. Ethni.c 01aracter � Family Structure, And Cotrl!IUli1it:y Organization 

This infor�a�ion is currently not available. Relevant 
information will be gathered fo r incl us i o n  L• updates of this 
plan. 

X ·2. Age And Education Profiles Of Fishennen 

This information is currently not available. Relevant 
information will be gathered for inclusion in updates of this 
plan. 

X ·3. Emolayment Opoortunities And Unemplovment Rates 

This infor:nation is curren tly not available. Relevant 
·information �<ill be gathered for inclusio" in updates of this 

plan. 
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X -4. Recreational Fishing 

There is no recreational fishery for sur£ clam or ocean 
quahog. 

X ·5. Economic Deaendence On Commercial Or Marine Recreational 
FTS1i1ng And Relate Act1v1t1es -

This information i� currently not available. Relevant 
information will be gathered for inclusion in updates of this 
plan. 

X -6. Distribution Of Income Within The Fishery Communities 

This information is currently not available. aelevant 
information will be gathered for inclusion in updates of this 
plan. 

64 

S - 1. Spacifi.c: !!aya=ent Objectives 

lba aped.fic abon:-ura ....,..,.....,, objective of thU pllm is � .aintaizl 
c.b& 11Catll8 'l"" af tba :- fisbariaa CD c.b& &reacut feuilala exteDC uottil. 
ade'\WLU iD.to.,..tion pertaining CD Ule !ISY for aurf cl- and c.b& �. J..ifa 
C:)'c.l.e of ocaan 'lU&ho&s 1a obt.ainaQ. 

p -2. Deacri.pti= of Alternatives· 

Alteraatives conaidared but rules o� of this pl.an were: (1) DO re�U.X.. 
oa eUher species ;  (2) increaaea and clecrusu in allovablA � �; (l) 
aise liai.ta; (4) dred.p lliza rutricU-a; (S) Yeaael '\UOc .. , llllll (6) a� 
cerutJ.cata proar--

ll&aed Oil avdlabla biolo&ical 1Atonoat1<>D barvaat in ucaaa of 1.1 181ll1oa 
buabala of aurf t'-- would result :Ia funbar populaeima d�. U - auioa -r., 
taka and/or larpr aud claa quotaa uublisbed, tbe resource -..14 � rapidly 
deplAted by the a::iaU.Da 162 veaeel fleet . U the ....,rap banwal: oL Cba put five 
,..ra, approzilllatel:r 4.4 llillioD buabe.la per yeu, were to c:GDU••-· Cba re-..ca 
would be fished to ec� aU..ctioa in a fav )'Ura aDd a::iatille � md 
proc..-a �d ba forced out of bu::laaaa or di'vened to a de-. fisb...,.. 
Vitb rapi<l e:r:paDaiuD to the quahol fiaba>ry, f"tura ovar aploitadQ& 1a a poui.lJ1J.ity 
od.tbau.t -&M"� c.oDtrola. (Saa papa UJ-Ut.) 

btablis-..at of -uar alloloabla barveee levela -u pr:orldc_ lle&eer 
protactioa for t:ha '\uabo& reao .. rce and ql&ic:kar recovery of tH M&rf c:1aa fiabal")' 
but at a hiabar abort-tum ac:oaoaic coat to thoaa pr .. eatl7 1A l:ha aad ..U.. and 
ocaan quaboa fiahed••. 

latablhblllllllt of a llinimUIII abe l:IJait on clams vaa eonsiderl!<l but ruled out 
1A fevor of a provhioa to cloaa bacia to fiahin& baaed on aiae of .a- preaenc. 
A a:Laa limit OD e� barv .. tad would have ra'luirad a.c!diti=al reaulad.oaa . 
probibitinl aortins oa board� Also, because of a reportedly high rata of dred&iDI 
110rtality, any UN!araizad cl...,. causht arul diacarclad would probabl7 die and 
c.oaatitute a vaata of tba reaourca. batrict:lag aize of dredae used vaa coaaidered 
b"t diacarded ainc:a such a raatric:tion would be curtailing effic.1eDc7. A.eainpeot 
of quotas par veaael wu evaluated but not U>posacl because only l.ia1.tad information 
oa previous catch and earniaaa vas availabl e and any vessel allocaa:ioG at thia 
time .100uld not be fair or &'\uitable. • 

A ecock certificate proar .. , AD approacb to l:IJaited at>ry, wa 4iacu .. ed. 
A atoc:k certificate prograa 1a .., approacb uaeful for att""'PtiD& co Jllaura the 
efficient prodw:tioa of tbe allowable harvut :Ia a particu.l.ar :rear 1A a f:iaba>ry 
by the allocatioa of urkatable veaeel '\UOU... In the inter1a Cba Cauac1J. baa 
deci<lad to fraue tbe IRIIIber of lie-u to l:lait further avarcap:lc.alisatiGD. 
The Council baa daci<lad chat info'CIIIItioa on vh:lch to lla•• an equitabla Rock 
cart:l.licaca proaraa is lAcking at pi:'eaeat. 
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XI -3. Anal�i.s Of Bendicial And Adverse Impacts Of Potential 
Hilli03jlll§t Ofuons 

Alternative StTategies 

There ""re four alternative stratefP,es that were considered far 
IDIIIl&&in& the surf c:larl and ocean quahog fisheries. These were: 

1. Take DO actiCil 
2. Iqx>se an annual qoota an surf clams and ocean quahop with the surf 

clam quota to be allocated on a quarterly basis. These quotas are 
an Table 19, under of;fshore alternative II, III, and IV for 1978 
lllld beyt1nd. . 

3. In addition to the provision in (2),. i.qlose a four-day fishing -week 
for surf clams. 

4. In ldditian to the provision in (2), impose vessel quotas of 300, 
400, arui 500 bushels per -week for Class I, II, lllld III vessels, 
respectively. 

Forecasted Total Catches 

The difference in strategies (Alternatives II ,  III, and IV) dealJ 
with the resultant distribution of the catches among the vessel classes. 
Alternatives IT, III and IV are variants of an overall stratef of the 
Regional Council to control the rate of removals frcm the sur clam and 
ocean quahof populatioos. Tt.ble 19 presents the forecasted catches of 
'!llrf clams £ no action were taken and if controls were imposed on the 
surf clam catches. ('!be same overall rate of removals applies for 
Alternatives II, III, and rv.). lihile the Plan only addresses the man­
agement of the areas outside of the states territorial waters, these 
catches are presented in the Table, for they are of obvious importance 
to the financial perfonnance of the fleet. For 1977, it is assuned 
that the' Plan 1>'Quld only be in effect for the last quarter. The Table 
presents the catches through 1982 to illustrate the impact of excessive 
removals during the 1977-79 period on the 1980-82 catches of no action. 
This is contrasted to the fairly even pattern of production tliat could 
prevail during the 1!178 to 1982 period if c:antrols were instituted. 

The rate of r�als of ocean qual10gs will largely be a function 
of their market acceptability. It is assuned that the patterns below 
will prevail clurina: the 1977 • 1982 period reprdless of whether ar 
liGt thm-e il a plm. 

n.u IliSl!Olll 

1977 10 

1918 6 

1979 6 

1980 •6 

1981 . 6 

1982 II 

'WILl ....!l. 

I'OIIC&InD c.ua111 or 11111' CLAIII 

(111.11 llle) 

'L%!RR41'IVI I �nyan, tll, 
Om&oll T01'AL DIIBOII OmliOII 

49 59 10 32.5 

4.2 48 ' 30.0 

42 48 6 30 

10 16 6 28 

5 11 6 28 

' 11 6 28 
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Surf clam 

19n 

1978 

1979 

1980 

1981 

1982 

ESTIMATED QUAiilG CA!OIES 

Forecasted Exvessel Prices 

C"-TOi 
(miirTh) 

18 

30 

30 

40 

40 

so 

The exY11SH1 prio::e equatil:lll pt"8Mirtes:! in Table 18 loiU used to 
forecast the average exvessel pric:es under these alternatives. It was 
asslm*l that the Wholesale Price Index (one of the independent vari­
ables) would increase by 10\ in 1977 and 7\ thereafter through 1982. 
These forec:uts are below. It should be pointed out that same of the 
values for landinp that are used for Alternative I are outside of the 
ranae of those landinp values used to calculate the equation. Thus 
there is a possibili'9' of considerable error in the forecasted prices 
for Alternative 1. 'lbll)' would probably be higher. 

Alternatives II, 
� Alternative I III1 and IV 

WI&} (¢/16) 
1977 46.52 53.23 
1978 56.12 60.75 

1979 58.41 63.i8 

1980 81.74 74.40 

1981 90.44 81 . 06  
1982 !17.46 88.09 

Galerelly the prio::es are lowt" undR Alternative I through 1979 
u to the laraer catches in the early years. The exvessel price under 
Alternative I exceeds the pric:es under the other alternatives for the 
balance of the period as the catches drop precipitously. 

68 

One effec� that is not i.nc.ll.kie<l in the forec:J..Sts is the impac1: 
of in=ease<i quahog l.:mdings en surf clam prices. Sine e the quahog 
£i.shery is underutillied, the calculation of cross price !le.xibilities 
is not possible at this time. further forecasting the exvessel price 
of quahogs involves a great deal of conject=e for the same reason 
as stated above. It is assu:ned that the following price pattern will 
prevail for quahogs for t.'le period, n=ly an increase of aboot 7\ 
per year. This asslmlption was based on discussions l<ith some indusl:ry 
�-

19n 

1!178 

1979 
1980 

1581 

1982 

PRICE ( ¢/lb) 

30.00 

32.10 

34.34 
36.75 

39.32 

42.03 

'111e above estimated catches and prices imply the following total 
revenc:es at the vessel level. All values are in lllillions of dollars. 

Surf Clams 
Year Alt. r Alt. II1 III, IV � 

1977 27.45 22.62 5.40 

1978 26.93 22.23 9.63 

1979 28.03 22.78 10.30 

1980 13.09\ 25.29 14.70 

1981 9.95 27.56 15.7:5 

1982 10.72 29.95 21.03 

Apin the tOUl. revenues far Altefl'.at ive I are higher for the earlier 
yean until the dr:utic :reduction in catch transpires. The revenues fiX 
the 198G-82 period are probably too low for Alternative I due to the 
bias in the price forecasts stated above. 
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Estilllated �ct Ckl Harvesting Sector 

Est :imated net revenues 

The purpose of this section is to present the estimates of the 
present value of the net incalle befc:ve taxes for the fleet under the 
four alternatives and to discuss the distribution of these revenues 
among the varirus tormage classes. To estimate these present values 
involved the canputation of 72 i.ncollle statements (3 vessel classes * . 
6 years * four alternatives). The asSUDptions for the calculations 1Mnl: 

1. The m.anb!r of vessels by tonnage class far the period are: 

1977 
1978-1982 

Class I 
� 

38 

Class II 
-or-

65 

Class III 
S6 
59 

2. That the average of 1\lleller and Visgilio's relattw·fishing powers 
c:an be used to forecast the distribution of the surf clam c:atch 
under Alternatives I and II. 

3. That these average relative fishing powers are reduced by at for 
Oass II vessels and 30' frn' Class III vessels with the impositiat 
of a four-day filhlna week. The relative adva:ntaae of the laraer 
vessels declines as the larger quarterly quotas are assisned to 
the better weather manths. The assumed adjusted fishing powers are: 

9!!!.1. 

1.0 

9!!!.1!. 

1.35 

Oass III 

3.3 

4. That anly half of Class II vessels and all of Class III VHsels 
are capable of harwsting quahogs. 

5. That the cost of fuel per bushel is SOt in 1977 and increases by 
12\ per year through 1982. 

6. That the cost of repairs and maintenance and insurance increases 
by 7\ per year. 

7. That the crew shares are 40t, 38t and 36t of gross revenues for 
Class I, II, and III, respectively. 

Given these assuuptians, the data in Table 13, and the forecasted 
catc:Ms and revenues, it is possible to present estilllates of the net 
inc:ane before taxes by tormage class by year for each alternative. 

Table ZO presets the estilllaUd net � per vessel far tbe 
f�X�r alternatives. Table 21 presents the estimated net revenues far 
all the vessels in each class and for the fleet each year. The 
inqlortant point to remember is not the preciseness of a particular 
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IJlll!lber, but the relative magnitude and direction of the impacts 
UDder the four alternatives. Table ZZ presents the discounted 
net revenues far each alternative for each year and for the six 
year period as a >drole . 

Several points are important fram these tables : 
. 

1. Except for Alternative I, taking no action, all other alterna­
tives evaluated show an increase in net income before taxes 
wen projected through 1982. Alternative I, if pursued, would 
result in a net loss of $1.603 million dollars over the next 
six years. l!vm with an anticipated doubling in price per 
bushel by 1982 under Alternative I, the loss is expected to 
oc:CIT because of drastically reduced future landings. 

:z. Alternatives II, III, and IV show increases in net income 
before taxes of $8.974, $8 . 801 , and $7,268 million dollars, 
respectively, when projected through 1982. Alternative II, 
m annual quota of surf clams and ocean quahogs allocated 
quarterly, yields the maxiJrum amount of net income oveT 
the :Jix years, but with the largest share of the inc:ome accrued 
by Class III VHsels, those over 100 tons. Adoption of altema-. 
tiYe IV, quarterly quotas for each species plus a four-day 
fishU!g week and a vessel class limitation of 300, 400, and 
SOO bushels per week for Oass I, II, and III vessels , respectively, 
will over the six year period illcrease earnings of vessels in 
Class I and II but sharply curtail earnings of Class III vessels. 

3. Alternative III, Wile reflecting less net l.nc:ome that Alternative 
II ($174 ,000 less by 1982) does provide the greatest degree of 
equity in distributing income to all classes of vessels. 
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NOnCE$ 

T3ble 20. Hct Revenue• (Lou) Per Vessel Per Year lor tho f'WI' Alternatlvea ($) 

AJ tcmatlve I Allematlve 11 
I'FAR ClASS J CLASS i tL\SS l �-r---a..�SSl 

1977 (Ill) !e7i 

1978 (2,9lS) (173) 

1979 (1,S62) (1,12l) 

1980 (19,497) (2l,8U) 

1981 (24,ll7) (ll,lSl) 

19&2 (25,174) (10,892) 

41,971 (4,641) 

51,265 (7 ,421) 

50,S82 (8,471) 

(16,020) (6,966) 

(li,S41) (6,216) 

(Z7 ,120) (5 ,109) 

(4,196) 

,
(7,096) 

(1,646) 

(4,546) 

(1,464) 

(60S) 

25,798 

28,001 

24,601 

48,C04 

S4.an 

74,199 
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Ahomnivw III 
ID5S � - . a.ASS l WS5 3 

(3647) 

(761) 

(1,751) 

562 

I!IZ4 

3296 

(lfZI) 

(647) 

(2210) 

2765 

4405 

m4 

U,H7 

U,lll 

12,104 

U,IJC 

Jt,756 

51,169 

T<lblo 21. Not Revenue� (Loss) Per Vessel ClJ.SS for tho Pour .Utcmativot ($1.000) 

Alternative lV 
� 

(1680) 

12,316 

11,501 

15,440 

11,031 

20,691 

1,191 

17,004 

U,614 

ll,7SS 

26,065 

31,371 

111,556 

(13,616) 

(17 ,071) 

(1,342) 

3,48-4 
19,179 

YEAR ctJSS 1 tiJ.Ssm;tivdlss 1 tdt:U: � 1 Jlliit'ClaM s lOJAL �ID.sszttve� s 1tt1'1L � 
1977 {77) 123 l7U 

1978 (lll) (11) 1025 

1979 (IJS) (7l) 2984 

19SO (741) (IS49) (985) 

1981 (921) (2018) (1271) 

1982 (917) (2008) (1600) 

2708 (167) 

2902 (282) 

2776 (322) 

(IllS) (265) 

(Sllf,) (216) 

(4S6S) (209) 

(:IQ.I) 

(461} 

(562) 

(291) 

(l�Sl 

(39) 

1443 

1651 

14SZ 

2156 

3214 

4l77 

97Z 

909 

561 

22'16 

2773 

.U19 

73 

(lll) 

(29) 

(57) 
u 

11 

liS 

(243) 

(42) 

(144) 

UIO 

216 

SID 

U4J 

939 

7SS 

1054 

1346 

3444 

1161 

161 

$44 

1155 

2705 

4081 

Table 22. i!st!Jiatcd Pnnnt \'alt111 of the Net IncaRIOS l!eforo Toe$ of tho Four Altematbei fot the FlNt (ll,oot) 

(61) 

471 

437 

117 

615 

786 

(80) 1096 

liDS (80S) 

1015 (1008) 

1479 (79) 

1604 206 

l'll40 1132 

PERJOO YEAR �!�, ACIIIAL'\"r� xcra.fSJf"Yj� Nl!f _ _  J��Wrec N!!f �\1Rimn MIT 

1977 

1978 

1979 

1980 

1981 

1982 

lUTAL PRESE'll' VALUE 
OF NET !Nffi·IES 

1.1 

.926 

.n1 

. 794 

,735 

,681 

2157 

2902 

2776. 

(32lS) 

(S236) 

(4565) 

28S7 

2687 

2379 

(2569) 

(3841) 

(3109) 

($1603) 

972 

909 

561 

Z296 

2773 

41Z9 

97Z 

842 

487 

1823 

2038 

111Z 

$8,974 

74 

969 

... 

544 

2255 

1185 

4011 

9611 

104 

466 

1780 

1911 

171l 

$1,101 
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ts5 

771 

444 

1917 

UB5 

ltsl 

9Sl 

714 

341 

IS71 

1900 

2695 

$7,268 

955 

771 

l44 

IOJ7 

25&! 

3951 

60475 



Estimated lmpal;ts On Prcxess:lng Sector 

There are 110 data available to estilll:tte the financi&l illlpact 
of the Alternatives Cll the processing sector. The approach used 
here is to attempt to estim&u the emplO)'lllO!It impal:t. 

· 

Usins the l!q11� fuact:ions �l.cped for the plants and 
the produr;t flows, it is possible to present· saae fareeast.s of 
the iqwl::t CXI empl.a)'meDt (AppeariU) , 

It is very difficalt to esdmte the eq�l� iii;IIICts an 
the pror:essina sector m. to the reduced. IMiilabill ty of surf c:Uiu 
for a variety of � that inr:l.ude: 

1. the plants _, iDc:l:eul their procU:tian of other nan-clam pro­
ducts; altblqh the plants that azrrently pnx:ess 83\ of the 
c:l.als an very deplmdeDt 011 surf clams. 

Z. the increase in the uti.lizatiaa of quahogs by same plants. 

l. the lac:k of a si&nifl.ant statis.tial nl.aticnship between •· 
p�t and procluctial in the c:annins pl.auts. 

. Since the quahog catches are asSUII!ed to be the :s- irrespective 
of if the plan is implemented, the estimates below are related strictly 
to the changes in employtnent due to surf clam catches. Since the 
total surf .clam catches are assumed to be the same under Alternatives 
II'· III, and IV, the canparison in e1113loyment impacts relates to the 
Imposition of the plan controlling the catches vis-a-m taking no 
acti<n. 

The forecasts for product production are obviously understated 
due to the lack of incorporating the quahog catches. The point is, 
however, that this applies to both major•caurses of acticn, 

Estimated Impacts 

In 1975 the estimated landings wre abalt 86 million pounds of 
-ts. However, the estimated total meat <:altent of all finished 
pralu::ts was about 63.4 millian poonds of =eats or aba.rt 74\ of lar:c!ings. 
'OU.s corresponds very closely to the percentage diffe!'ence betwee:l the 
Ol:lversion factor of 17 lbs of meats per bushel that is corm�only used 

75 

�d the 13 lbs of meats per bushel that processors say 
they actually can use . The difference is accounted far 
by those parts of the clam, such as the gonads, that 
cannot be used by the processors and represent wastage. 
This 63.4 million poUAds of mea ts supported the production 
of the followini f inished products. 

Breaded Products 

Chowders and Juices 

Whole and Minced Clams 

Sauces 

Production (Lbs) 

21,548.000 

61,688,000 

13,537,000 

4,630,000 

Table 23 contains the forecasted cat ches , usable 
meats, and the year to year variations in thes e if no 
act ion were taken (Alternative I) and if Alternative II 
I II, or IV were implemented. Assuming that the mea t 

' 

weight flow in the future ts the same in 1975, it is 
possible to estimate the production of s hucked, breaded, 
and c anned product i on . Table Z4 contains estimates of 
these production forecasts, based only on surf clams, 
f or the 1976 to 19SZ period and the year to year change s  
(At-1) if n o  action Alternative I i s  taken, Table ZS 
contains similar es timates if Alternatives II, III, or 
IV were implemented. 

Table 26 contains the estimated changes in employ­
ment by plant type by year if no action were taken 
(Alterna tive I) and i f  controls were imposed (Alternatives 
II, III, and IV). These estima te s were obtained by 
mul t iply�n g the ye':'-r to year changes in production .implied 
by the d�ffering t�me paths of catches times the relevant 
emp loyment regre s sion coefficients from page 64. For the 
specialized canning plants, thi s reduc ti on vas divided 
by the a v e r age output per worker in 1975, name ly 96 800 
pounds . If it is assumed tha t the workforce in the;e 
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plants would change one man for every one unit change 
in the average product, then the figures calculated 
above represent the expected total change in employment 
for each year. It is estimated that (disregarding the 
impact of quahog production) there would be a reduction 
� employment between 1977 and 1982 of 1150 persons 

Forecuc-.t Laa.dinp, IIMI>la Meau, II10d Intaryear Variation, 1976-82 

1f no plan were implemented versus a reduction in employ­
ment of 458 men if controls are established. This re­
pres ents a net gain of 692 people employed if the con­
trols are placed on surf clam removals or conversely 
more than twice as many people would be uneaployed in 
the process ing sector if no action is taken compared to 
controls. Again , all of the se estimates ignore the 
positive impact that quahog landings will have on pro· 
duction. Such estimates are not possible at this time. 

YL\11. 

1976 

1977 

1978 

197!1 

1980 

1981 

1982 

*Actual 

l.ldlDDIGS 
(11111) 

49* 

S9 

411 

4S 

16 

11 

ll 

UlloiU! 
6t-l MIATS 

36.26 

+10 43.66 

-u 3.5 • .52 

.o 3S,S2 

-32 11.84 

-5 8.14 

0 8.14 
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1lS.ULE 
j)t-1 I.AIIIIDIGS & t-1 MEATS At-1 

(11111) 

49* 36.26 

+7.4 42 • .5 -6.S 31.45 -4.81 

-8.14 36.6 -5.9 27.08 -4.37 

0 36 -.6 26.64 -.44 

-23.68 34 -2.0 2.5.16 -1.48 

-3.70 34 0 2.5.16 0 

0 34 0 25.16 0 

7 8 
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60478 NOTICES 

f,,',Je .!_Ia_. t""ro:cutcd Procuud Ptoducllon by Plant Typ111 and Year to Yoa.r Chaqe tf lo Ac.c:lon (A(un•ttve I) h T•ku (•JU lba) 

Srt:CUI.IlED SPECIALIZED KIIED PUtfT lltl..USJYl 
Slll!tlC.IWt; HOUSE DREADING PL.AHT PIODUCTIII't CMIIIIIC PLAHT !\llt'rt.:t:n _r_M��!f..TJ.Q!i._ rRODUCTION UOOUCTJ<»t 

rs,\IILl TOT. aKEADED 11mato IREAD!D CAH:IIED 
liAI: 'tEATS PRODUCTION �r:-1 I"ROtJUCTlON PRODUCTION , t-1 OIITfU't ,lt•l OUI'PIJI' it-1 OVI?VT Jr:-1 OU'I'Ptrr Jr:-1 

1916 )6. 26 

1971 43.66 

1978 )5 .52 

l'JI79 ]5.52 

nao 11.13/o 

1981 8.14 

19112 A.U 

22.84 

21. so +4.66 

22.)8 -5.12 

22. )8 

J.U -U.92 

5 . 13 -2.)3 

5.1l 

12.1) 

14.84 

12.07 

12.07 

4.03 

'l.77 

2. 77 

3.329 

4.006 

].150 

J.2S8 

).016 t,OO 11.17 JI.IIO 

+.677 6.11 +1.034 10.13 J.ll u.s +2.4) 40.71 

-.748 4.97 -1 . 14 

4.97 

1.81 -1.01 ll.U -2 . 6) ll.U 

1.11 u.u ll.IJ 

.. ,.tl 

-J.i 

1.088 -2.17 1.66 -3.31 2.94 -J,IJ J,U -1.1> U.Ol -22 . 08 

• 748 -.l4D t.u -.s2 a.on -.12 a.n -1.21 J.st -l.U 

• 748 1.14 2.0%2 2.17 7.st 

79 

to�bh ..l.i.· Forecasted Ptoceued ho41!11:tlon ly Plant Type and Year to Year Cb·:•sea U the Plaa h J..,leemt•d (Altenur.t!Yeo II, Ill. or II) (atll Uts) 

SP£CIALUY.D SPEClALitF.n !XCLUS1Vl: 
SIIUOONCl IOUS! IRE.ADIHC PU.NT CAXMINC: Pl..A.YT 

SHUCKED PROpuc!IOH PlOOUCTlON II'IXED f'LAirT PIODUC!Jt:ll I'IODUCriotl 
USABLE TOTAl. BREADED IIUt'XID BREADED CAKllED 

JEAR HEATS PlODUCTU! !t·l PRODUCTION PRODUCTION At-1 pmut 4t ... l. OUTPUT 4t-l OUJ'lU! a. t·l oyii'!.IT 6-.t-1 

1976 36.26 32.14 12.Jl J.l29 

)917 31.45 19.81 -1.02 10.69 2 .. 836 -.443 

1978 27.08 17.0& -2. J.; 9.21 2.487 -.3t9 

1979 26.64 . 16.71 -.u 9.06 2.446 -.041 

1980 25.16 u.es -.tl 8.55 2.309. .... 1]7 

1981 25.16 15.BS 8.55 2.JOt 

1982 25 . 16 !5.115 8.55 2.309 

80 

Table �· Forecasted. Chan�tea in Employment by Plant 'l;ype 

YEAR 

1977 

1978 

1979 

1980 

1981 

1982 

NET TOTAL 

SPECIALIZED 
SHUCKING HOUSES 

ALT I liLT 11, III, IV 

+124 -81 

-137 -74 

0 -7 

-398 -25 

-62 0 

0 0 

-Hl -1 87 

SPECIALIZED 
BREADING PLANTS 

ALT I ALT II, III, lV 

+15 -10 

-16 -9 

0 -l 

-48 -3 

-7 0 

0 0 

-56 -23 

Total Forecaated Reductir>n 1t no action is taken • 1150 
Total Forecasted Reduction if controls are imposed • ltSB 

Net saln in employment with plan fi92 

8 1 

).07& 9.00 11.&7 )]�80 

4,1,0!. ...671 7.804 .::.l.lt6. 10.)0 --1.$7 :t!il.)2 -4.48 

). 79 -.61) 6. 7Jl .. 1.44 8.86 -1.44 2.5 .24 -4,01 

3.1:10 -.116 6.614 ... 1.011 

1.522 -.201 6.242 ... 372 

3.5ZJ 

).522 

6.242 

6.242 

MIXED PLANTS 

ALT I ALT II, III, IV 

+92 -60 

-101 .-59 

o -s 

-294 -11 

-46 0 

0 0 

-349 -142 

a.n -.u 24.U ·-.u 

1.24 -· ... u.u -l.li 

1.24 

1.14 

JJ,4S 

23.45 

SPECIALIZED 
CANNING PLANTS 

ALT I ALT H, III, IV 

+71 -46 

- 79 -42 

0 -4 

-228 -14 

-36 0 

0 0 

-272 -106 
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I mea ct on Consumer 

A tfllll series of n�tafl prices for the various clam based !ll"odw:U 

are not available nor ts & ti111e series on per capita consumption of 

the varigus prod�Kt:�. Theref�. it is not possible to present any 

forK&Sts of future retail prlcu gr per Q91ta consumption nor is 

1t possible to campute tba gains or loss occuring at the cons�r 

1-1 .. •uuntd 11.1 the c:1w19e In CD��Sm�Rr surp 1 us. For exalllpl e, 

the "crelicibea _equation ts nonaa lly used to measure the change 1 n ----- I 

- surplus. Tltts fonllula is: 

.CS • K pl Ql (1-IIIK) 
.... ,.. 

6t$ • the loss or gain accruing to consumers 

P1 • the (retail) price of the produc1; 

q1 • the quautity ., ..... .....,r 

1: • tha �reea.taga ebao.ge in priee 

N • the absolute elasticitv of d&'fi'UUld Fo;r the "'Toduct. 

Since data is essentially unavailable" on these items it is obvi ously 

not possible to compute a discounted ACS for the two major courses of 

action for the 1977-1982 period. 

However, the equations that were presented in Table 18 can be •sed 

to forecast lllholesale pn�s of the principal product group. The 

exti1111tes of these ldlolesale prices appear in Tables 27 and 28 for 

the uncontrolled and controlled strategies. As would be expected, the 

82 

lllholesale prices for tM uncontrolled scenario are lower than under 

controls unti l 1980 IOhetl ttte catches drop dramatically and the prlee 

paths eroa a.a fairly • ....,. productioa is Nintained in the controlled 

scenario. As 111115 stated under the u-vesul pri ce section, the forecasl"(l 

have bla sources of error in theJa: 

(1) The forecasts for the uncontrolled scenario for the 

1980-1982 are probably too low as the forecasted catche'a are well 

outside of the historical range used to compute the price equations, 

and 

(2) llelther price series builds in the cross price effects of 

incrnases in the land1ngs of quahogs • 

83 
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Table ..JJ._ ForKasted Prices if no Action is Taken I 

W&M C&J Breaded 
Y�r Wholesale Whalesale Wholi!S!ll! 

( $/eue) ($/case) ($/l.hJI) 

1977 $Z3.04 $14.35 $1.76 

1978 24.80 15.41 1.97 

1979 25.29 16.32 2.03 

1980 29.49 18.09 2.53 

1981 31.12 19.32 z.n 

1982 32 .45 20.52 2.88 

j 

il·� 

FORECASTED WHOLESALE AND RETAIL PRICES 

WITH CONTROLS 
(Alternatives II, III, & IV) 

Breaded Chowder • Juices W&M 
Wholesale Wholesale Wholesale Retail 

Year (�,easel ($/easel ($/easel 
rrrr I. 90 $14.62 $24.21 

1978 2 . 0 7 15.59 25.61 

1!179 2.14 16.51 . 26.15 

1980 2.38 17.80 28.20 

1981 2.53 18.93 29.46 

1982 2.69 20.13 30. 80 

Table 28 

8 5 
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In summary, consumers could be "better off" price-wise for the 
1977-1979 period if controls were not imposed, but the situation 
would reverse itself for the 1980 and beyond period. How much 
they would be better or worse off cannot be precisdly quantified 
at this time. 

XI -4. Adverse Im acts Of The 

From the previous analysis it is clear that for the 1977--
1982 period: 

1) Net income at the vessel level is considerabley larger 
if controls on the rate of removals 9f surf clams are 
imposed. · 

2) While the maximum discounted net income would probably 
be achieved under an annual and quarterly quota,  the · 

imposition of the four-day wee k. in addition to these reduces 
the discounted net income slightly, but le sse ns the impact 
on two smaller vessel classes considerably. The reduction 
in earnings to the larger class is not severe . 

3) The reduction in employ ment will be minimi%ed in the 
processin� sector if controls are imposed. 

4) In the long run, consumer prices will be lowe r  if 
controls are imposed. 

Thus, the Council recommends that to maintain a viable industry 
and pTOIOOte efficiency and equity that Al temative III be implemented. 

XI -5. Specification Of Opt imum Yi�ld 

P.L. 94-265 defines oyt:l.mum yield as that yield "A) which 
will provide greatest overall benefit to the nation, with particular 
reference to food production and recreational opportunities; and B) 
which is prescribed on the basis of the maximum sustainable y ield 
from such fishery as modified by any relevant economic social or 
ecological factor" (Section 3(18)). We must start with the best 
estimate on maximum sustainable yield from each fishe ry from the 
available data and then determine opc:l.mum yield by applying various 
social, economic and ecological factors in a somewhat subjective 
manner. The projected US capacity has been determined from historical 
catch data and knowledae of the conditions of the industry. Table 29 
provides a sumaary of the results of this analysis, described in 
detail below. · The process of determining optimum yield, and its 
application to fishery management under P.L. 94-265, is shown in Figure 
8. As shown in Table 29, the Total Allowable Level of Foreign Fishing 
is 0 for both the surf clam and ocean quahog fisheries. 

86 

Surf Clam 

As indicated in Status of the Fisheries , the surf clam populaticm is 
declining. It is est.illlated that 50 million pounds could be harvested amwally 
if the populations were allowed to rebuild to their maximum level. Under 
current conditiaas, stock levels could not sustain tl.e 49 milllcm pound harvest 
in 1976 without a further decrease in population sue. Significant ano.d.c water 
conditions off New Jersey during the sumner of 197 6  resulted in a clam mortality 
of 59 thousand metric tons. This represents 25\ of the total population of:f.sbore' 
of New Jersey (Ste.imle, 1976) • The Mid Atlantic: Fishery Mmagement Council has 
considered various quota•levels to counteract excessive fishing DJOTt.ality and. 
adverse environmental calditims. The an.alysis presented above indicates that 
the total harvest for 1977 should be limited to as low a level as possible to 
permit stabilization of the populations as SOCII1 as possible . However, industry 
spokesmen have illdica:ted that low hazvest levels could inflict ecooaaic hard­
ship an those individuals involved in the harvesting and. processing sectors, · 
unless there were alternative species available. The usa� of the ocean quahog 
as an alternative species, 1oihile increasina, IILISt be generally considered as a 
limited substitute for the surf clam and may not be physically accessible to 
the vessels less than SO gross tons. Thus ,  drastic cutbacks in the surf clam 
harvest, while it may be in the best long-term interen of the populations and 
the industry, could result in substantially reduced earnings for so:ue sep�mts 
of the industry. Thus a quota of 30 milliat pounds of meats fraa the 
Canservaticm Zane is reconmended for each of the t>«> twelve Dlllth periods 
f!)llowing adaptian of the plan by the Secretary. 

Ocean Qual1og 

Maxjmum sustainable yield is estillllted to be 108 million pounds of 
meat or approximately 10. 8 million bushels of clams. The area below Long Island, 
New York, has reportedly the greatest biCIIII&Ss of quahogs. The biomass above 
Long Island to the Gulf of Maine, including Georges Bank, is relatiYely unknown. 

A precautionary optimum yield of 30 million po;mds, OT 3.0 millicm 
bushels, has been recommended because of the preliminary nature of biomass 
estimates, uncertainity of age to maturity, life cycle, and natural mortality 
rates, and on observations of substantial dredge mortality to UllCaught clams. 

Table 29. Sumnary of Collmercial MSY, OY and U.S. Capacity1' 

Total 
AllOWable 

u.s. I:evei ot' 
Species � 2! eacamy FGre1i!.! ):ist� 

Surf 23,000 M.T. 14,000 M.T. 67,000 •LT. 0 M.T. 
Clams so Mil. lbs. 30 Mil. lbs. 

2.9 Mil. bu. 1.8 Mil. bu. 

Ocean 49,000 M.T. 14,000 M. T. 54,000 M.T. 0 �I.T. 
Quahogs 43 �lil.. lbs. so �lil. lbs. 

19.8 Mil. bu. 3. 0 �lil. bu. 

1sae pages 31-33. 
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The 0. 54 capacity for surf -clams was derived froa usuming that all 154 vessels 
PTeaently in the fishery would be capable of harvesting the maximum catch per vesse l 
recorded during the 1965-76 period , n.aa&ely 980,000 pounds per vessel, if the resource 
ware .va.Uable &Dd pric�oat c.onditioua for tb.i.a level of harveat are favorable. 
Capacity estimates for oc.ean quahog were derived by assuming that 87 vessels (all of 
Cl.&as ni &ad half of thoae in Clan II) caD &ad wil l h&rven the ruource at the oame 
relative fiabin& power-. IKrt at a reduced level of effort (see pagu 53 &ad 55). 

'l'W fiahina capa.::ity (aeswaing maxillaDI produet atoraae) of the ..,rf cl8111/ocaan 
quaho& fleet ia larse ad a real pot.,..tial of furthu overharvesting of the raaource 
ia posaible witbout t..ediate coatrol. Harv!t.C of surf cl_. througb July, 1977 
-ted to 1.9 aillioa bushels of ela�U vbich axceedo the conservation l:!JIIit established 
for a full year ia the plan. The 154 vessels ia the fisheries have the acc:umulat'ive 
th-recieal capability , u-ina all veaaelo fiabed at the - tilH, of h&rveat ina 
117,000 buaheb of claas per clay. Thia ealculatioa 18 baaed on fiahina p...,.r of the 
fleet (pas• 76 of the plan) ancl aa......, a Claso I vusel, those under 50 toae, catch 
300 bushels par day. Thia aaaumption 1a supported by tha fact of bow catches by 
Clus III ve .. ela of 1800 to 2100 bu./day. Ia support of the 811letS"""Y reguJ.ationa 
(in<:lucling tb& IIIDratoriua) Dote that tila fishing eapacity of the existing fleet is 
audl that tha entire quota for the next year coulcl be barvesud in 15 days ; the 
�tarly quota of 350,000 buahals 

'r114011MDAied in tha plan for October through December 
-u be caapt in 3 daya. 

· 

There ace other ind.1cat1ooa of surplua harvestinl capaci ty ill the aurf clam 
fiahary. Tbare baa been a rapid increaM in the size of the fleet (see page 51), 
particularly in the largest vessel class. The economic impact of additioual vessels 
1a aignificmt. For exaaple, 1f ouly 5 edditional Class III vesaela are added to the 
fleet in 1978 tha impacts are a cleclina in Class I per vessel net incOQ>e from $-761 to 
$-2231, a decline in Clasft II per vessel net income from $-647 to $-3110, and a decline 
in Claoa III per v .. aal net income from $15912 to $7959. There &Dalyaes were 
daveloped ueing the methodology shown on pages 76 ·and 77. The 1978 incomes are shown 
under Alternative III oa Table 20, page 78. AD excessive number of vessels could 
crea te unemployment mel relatecl socioeconomic probl811ls and could clamage the surf clam 
bed a. Data aclequece to develop a limited entry syst8111 (or to objectively evaluate 
whether Oil& is neecled in lisht of the other provisions of this plan) au lacking. It 
is, therefore, proposed that a moratorium on new entrants into the surf clam fishery 
be :Imposed for ona Y"4:C to promote socioeconomic stability. This will provide an 
opportunity to «!'!ll'l&te the provisions of the plan and the data to be generated 
throuah logbooka and other repone. At the end of the year, the moratorium can be 
extenclecl, be liftecl, or be replace<! with another means of limi ting entry as warranted. 
Veaaela deairina to harvest new b.eds of ::urf clams discovered north of the 41st 
parallel will not be covered by the moratot"iuo. However. entry into thac fishery cannot 
be used aa the basis for requesting a waiver of the moratorium to enter the surf clam 
fiabery south of that line. 

It 1a furthn rec-.led that eaergmcy regulations be promulgated to prevent 
aev eDCTanta at a arutly acc:elara�ad rate prior to the plan adoption and to prevent 
the poaaibilicy of aeesdve atoc�ilin& of �1-. omcl elm products. 

The FOIA and ita iapl-tina regulatioao coatain several principles and criteria 
which must be taken into account when an FMP recommends a limited entry aystem such 
as a temporary moratorium. Section 30l(a) (4) of the FCMA requires that: 
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"Conservation and managemeu.t JltUUl.area shall not discriminate bet.ve.r:a 
residezn:s of different Statu... If it becomes necessary to a1loc:.a.t..e or 
aadgu fisbina privileges among variou.o United States f1.shenlen. such 
allocatioa shall be (A) fair and e<tuieable to all such fisbexmen; (B) 
reasonably calculated to pro100te conS<U"VatiOG; and (C) carried cut 1n 
such a DI8.Diler thai: no part1c:ular indi'Yidual, corporat.lou .. or otb.er 
nt.ity acquires au escauive share of such p�1Vilegea . " 

A. The Council beliwes that t:be ODe-year IIIDTatoriUII is fair ad equ.iJ:abla 
beeause preaent invutmeat in the fishery 1s esaenU.ally protected a&&inat: further 
eapitaliJ:ati.on and bec-au:e a vesael belongina to a periiGil vho bas not preorioualy 
participatecl in the 1111tf clall fiabery aay ba exmaptacl fr0111 the 110ratoriua aDd aliOinltl 
to enter the fiahary, if tha -..er ciemoa•trated that denial of entry into tJaa fishery 
voulol c.ause IIUbatazotial ecoaoooi.c h.ttclahip to a persooa who vaa a parti�t: 1a tile 
fishery in the year t.uc!iately precaed.ing tb& clat.e of approval of this 1'111'. ''· 'lba 
CouncU re1:0guuea tbal: tila ..,ratoriua c.anDOC pa=&nently "cloaa tbe doo.r" - n­
atranca, 11011 intenda in tbe nut year to r.-...... the aeacl for 1111 altarnaca l.Jail:ed 
entiy ayat•• audl u a arock certificate paos:a. vb1cb alford& aora opportuai.ty ·to 
ater the 1111rf clAa fiahel:y co par-• aad/or: veuels vb1cb ha..,. .....e �7 
part:l.cipated. 

Th•re is a relationship betweeD lilllited entry ancl conservatioa of flaba'y 
resources. Limiting entry will facilitate calculation of tile quotas. a:lac:a there v1ll 
be le .. likelihood of the <jllota beiDa exceeded (because of sraater fillhiD& power) 
b&fore IIMFS can clo .. dwl .._. If ..re veaaela vera fiahin&, tile noport"J.Dg ayat• 
lllight be inaclequate to &1.., tile resource m&Dagera timely infonratiOG about vhethar 
tile aeaiiiOG should be closed. l'oubily tile barrin1 of ��- mtr&Dta vU.l protKt the 
economic return of the present participants, ao thay 110Uld .have .leas taeentive to 
falsify catch reports or otherwise diao be.y the manaaement regulation•· Enforcement: 
of the regulations will be s:!JIIplified by not having to deal with -eroll& new entrants. 

The moratorium also will help to stabilize the long term economic/resource 
aspects of this fishery, and rill help to provicle a sreater range of r-rce 111&11&1-t 
options in the future. 

C •. The moratorium proposed in this plan does not, in the Cocmcil •a view. aive 
any particular individual, corporation, or other entity an excessive ahare of 
fishing privileges . 

The mora:orium rill help the smaller vessels remain competitive 1n c:he fishery 
(since future entrants can be expected to be larger vessels with signiJ;icanc:ly 
greater fishing power), and will tencl to stabilize and protect the invesi:JaeQta of the 
participants. The Coune11 recognizes that various ecolioalic factors ( e.c. • reciuced 
eatches, iclle clays, ootstandina bank notea) probably will cause SOIUI veasela in each 
class to leave the fishery. The remaining vesHlo will have a 100re aec:ara eco ...... ic 
future, but thia effeu probably 11ould oc:cur re;arclleu of tbe 1110t:atoriua.. 

Seet:l.ao 303(b) (6) pt'O'Ir1.cles t:b&t "" niP _,., 
"establish a eyat• for lillliting ac:c:eos to the fishery in order to aehi""e 
optimum yield 1f, ia clevelopina such ayatem, the CoWLCil ancl tile Secretary 
take into account -
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(A) pru""t part:Ldpation iD the Uallfty, 
(B) hiatoric.al fiahiDa practicu ill, &Dd da�ece ae, the fi.ohltl'y, 
(C) the economics of the fi.ohuy, 
{D) the capability of fi.ohiD& veo.U. ued iD the fiahery to ""I•&• 111 
ther fi.ohariaa, 
(E) the eultural ... d aocial fr-.....rk ral.,._t to tba fia� , 8><1 
(F) my other ral.ao9..,t couillerationa; • 

!· Prucnt participation iD the fi.ohuy 1a di.ocuaad at pp. 41-69. 

B. Bi.otoriul fiahiDil: practicaa ill, aDd cl.epcndeu•e oa, tba !iabary are pru...,tc on 
P,. 42-46. 

.£· The pr .. ..,t ud projactecl ecOlloaica of the fi.ohery ua pr-e at pp. 72-94. 

Q• !!any of the larget (Clasaaa I1 aDd 111) veaaela cal recUy convert to the ..., • .,. 
quahoa fiahorry, because the gear required for han-eating surf eal111S llftd """""' quahogs 
ia virtually idctical. The lov aurf cla quota should provide .,. inc..,tive to 

110111e surf clam vessels to 1110re to the quahog fishery. 

The one-year moratorium, unlike other types of limited ..,tty, does not a:clude any 
present putic1pcnt frDIIl further aurf clo111 fi.ohin& , so no ve81al vill be forced by 
the moratorium itself to convert to another fi.obary. llowever, ve .. ala in thie fi.ohery 
could be coaverted to many other f1aher1ea such u ecal.lopa aDd &quid, althou&h it .. ,. 
be necessary .and axpeasive to reria the veual before it c:aa clo ao .. 

!· The relevant cultural Dd soci.ol factor& iD the eurf cl- fishery atem fr011 the facts 
that many of the vessels traditionally clependent 00. the fishery are samller, older, 
a.nd owned and operated by individual fishermen. Many feilies. of owners and crew 
are of course dependent as well. Processing plant employees and other clam-related 
on-shore jobs may number as many as seven for each job aboard the c:lam boats. 
according to test:l.!:lony at the public hearings held by the Council. The moratorium is 
deemed necessary in order to prevent further over-capitalization and further over­
fishing which could result in th� virtual collapse of the resource aud the entire 
industry. The moratorium attempts to preserve the present resQuree and economic 
status quo, and attempts to avert a forecasted failure of the �tpocks and associated 
economic chaos, unemployment, idle capital, and social disruption (particularly in 
certain port;'�, where income generated by the clam industry has direct and secondary 
economic effects that are not fullt quantified but are believed to be aignificant). 

!· Other relevant considerations which influence the Council to recommeqd a one-year 
moratorium include the frustration of State-Fedaral-iadustry efforts to devise a 
rational , effective aana1ea ... t ayat• .,.. .. tba yeara; tbe !.DUUity of State& to 

coordinate their efforts to control f1sh1na effort ; and tba declaration by 1'IKFS that 
the surf el811 fishery b nov a "cond1t1onal" fiebery, "" RMFS vUl no lonser issue 
finand<l gu.annteea for ,_ vaaela addiDa capacity to the fiahary. 

Tbe Council thua belieYes that the 80l"&terisa vtll be a Wpc>rtat eaarpoaent of th" 
reaulatory packaae r"''uired to acbi..,e the opt- yield in the ll1ltf clu and ocean 
quahog fisheries. One of tba condderatioaa in determ1D1n& ·ope� yield in this Plan 
if the aviodanc:e of serious economic dislocation iD. the fishery. The moratorium will 
ease the pressure on surf cla!:r.mers, particulat"ly thiJse with the sm:allest vessels, to 
compete: w-ith additional, possibly more efficient, vessels in taking the quarterly quotas. 
A one-year moratorium protects existing financial invest�ents and discourages additional 
capit.al1zation by investors responding incorrectly to scarcity of surf clams and 
incr�ased prices . 

9 0 

1n additioD to the laa&l criteri.o addre .. ed above, 50 CFI!. Section 602.3 (b)(l3)(v1) 
pro.-idu that : 

"Miy plan cantainia1 a 11m1tad entry ayot• shall also diseuse tthy other 
IUI1ale�MDt techniques are inadequate for c:onservation and management of 
the f iabary ... 

The Co""cil baa determiaed that tbe oae-yur moratoriwa pravision is naceoaary 
fo.- the can.servat:IJ:m u4 ...,..,_t of tbe U.shuy in order to maiata.in the social­
c:ultural-e<:onolllic upecea of the f1abery durlng a period of re110urce aDd econ0111c 
crisi.s. The mcrau.rimll t.a a..,.._..y to UD&&e this common-property resource where 
inYutors 1Urno rupoDded, 8Dd may atUl rupond if ao moratorium 1o impooed, to • 

:illcrea....S IIUrl clam prieee (caused by a reduced supply) by overalloc:atin& capital to 
t.hia Uahary. See article by C. 1.. Munro 1n "Economic Impacts of Extended Fiaheriea 
Juriadi.et:IJ:m," Lee C. ADder-, editor (1977). Thb :La exactly what happened in 
the aurf cl- fiahery iD the laat ...,.,...al years. It mey atill be Viewed as profitable 
for f� 1:0 begin eurf cl�g . deepite the quot·aa aDd the four�y work week. 
Without a IOOratod . .,.., ....,.,_ic pressure 1n the fishery might iDtensify, and resource 
ADd ....,1al probl- ...,..ld foll.Dv. 

Tha -toriaa vUl 1!Z"4Wide a "breath1n& epace" to allov econ011lc etahUbation to 
praeec, thereby helpia11 to usura a lana-term food supply from this resource, help!na 
to ev1od a resource collapse in the next fev years , and helpia& t.o maximize the 
uumbu of ruourc:e mao.agem...C options tthich vuuld be available in tl!a future. 
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XII J.lEASlJRES, REQUIREN!Nl'S, CONDITIONS OR R.ESTIUCTIONS 
SPECIFIED TO ATIAIN �WlAGEI-iOO OBJECTIVES 

iliE PROPOSED REQJU\Tio.'iS CITED � ARE REC(].J.IENDED BY TilE �UD Al'I.A.'Il'IC OUCIL 
FOR IJIJPWII:NIATION OF 1HIS PLAN BY SECREI'ARY OF C(].I)IEJlU lNlER SEC. 305 OF p .L. 
94· 265.. TilEY SHOULD BE REVIEWED AS PRELIJ.aNARY AND SUBJECI' TO .POSSIIILE 
nlDIFICATIO:IS BY TilE SECREIARY. 

:Effective Date 

The regulations in this sectinn shall be effective at U:Ol A.N. on 
the day following publication of these reB,Ulatians in the Federal ll.egister� 

Purpose 

Re&tJlatians of this secti<m shall apply to daiaest:ic fishennen who 
take surf clams Cii'tfitA solidis� or ocean quahogs Cr§ica islandica) 
in that portion o tlantl.c in which the Unite tates exe=ses 
exx:lusive fishery management authority between the U.S./Canadian border 
on the oorth- and the southern limit of the range of su:r£ clams or ocean 
quahogs oa the south ex=pt aa othatviH may b<i spad.!ied. 

Act. - means the Fishery Conservation and Managcment Al:t of 1976, 
Pub. L. 94-265 16 u.s.c. 1801·1882. 

Authorized Offic:iaJ. • means: 

(a) Any Clllllllissianed, warrant: or petty officer of the Coast Q.Jard, 
(b) Any enforcement: agent of the National )Iarine Fisheries Service, 
(c) Any officer designated by the head of any Federal or State agency 

which has entered into an agreement with the Secretary or the Conlnandant 
of the Coast Guard to enforce the provisions of the Act; or 

(d) Any Coast Q.lard p.ersoMel accompanying and acting under the 
direction of any person described in subparagraph (a) of this paragraph. 

Closed Season _ - means that t:ir.te during which species shall not be taken 
and retained. 

Directed Fishing - means the primary species fished for. 

Director - means the Director, National Marine Fisheries Service or his 
designee. 

llolllestic Fishennan - means a person fishing from a vessel of the United 
States . 

-

Fish - means finfish, 11101lusks, crustaceans, and all other foTT.lS of marine 
animal and plant life other than marine mamxr.als, birds and hig.'lly llligratory 
species. 

Fishery Conservation Zone (FCZ) • JT.eans the ::_one contiguous to the 
territorial sea of the United States, the inner, boundary of �<hich is a line 
coterminous ><ith the sea�<ard botmdary of each of the coastal states and the 
outer botmdary of �<hich is a line dra�>n in such a manner that each point on 
it is ZOO nautical miles from the baseline from l<hich the territorial sea 
is Jr.easured. 
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Fishing • means 

(a) The catching, taking or harvesting of fish; 
(b) The attempted catchi.n&, taking or harvesting of fish; 
(c) .My other activity which can reasonably be expected to result in 

the catching, taldng or harvesting of fish or; 
(d) Ar:y operations at sea in support of, or in preparation for, any 

�vity �in subparagraphs (a) through (c). 

The term "fishins" does not include any scientific research activity
. 

..aid� is c:anducted by a scientific research vessel. 

Fishing Vessel - means any vessel, boat, ship , or other craft which 
is used fer, equipped to be used fer, or of a type which is normally used 
for: 

(a) Fislring; or 
(b) Aiding or assisting one or JIIOl'll vessels at sea in the perfonnance 

of m:rr activity relating to fishing, including, but not limited to, 
preparation, supply, storage, refrigeration, transportation, or processing. 

Foreign Fishing - means fishing by a vessel other than a vessel of the 
l.hited States. 

· Foreign Fishing Vessel - means any vessel other than a vessel of the 
thited States . 

Open Season - means that time during Mtich species may lawfully be 
harvested taken and retained on board a fishing vessel. 

Regional Director - means the Regional Director, Northeast Region, 
National Marine Fisheries Service, Federal Building, 14 Elm Street, 
Gloucester, Massachusetts 01930. Telephone: 617-281-3600. 

Secretary - means the Secretary of Cotmterce or a designee. 

Trip - means a departure from port, transit to the fishing grounds; 
fishing, including any by-catch fishing; and discharge of any part of the 
catch on board. 

Vessel of the thited States - means any vessel documented under the 
laws of the United States or registered under the laws of any State . 

Foreign Fishing 

Fishinll by· any '18Ssel other than a vessel of the lhited States for 
surf clams or ocean quahogs is prohibited. 

Restrictions 

(a) No person shall take and retain on board any surf clam or occun 
quahog. 
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cluri:ng closed seasons, o:r 
in closed a:reas as 51=ecified in these :regulations ; 

or 
(3) an days of the weelo: in 'Which fishin11 for Sl.rrf cl.z:a 

i.e not pumitted. 
(b) No person shall possess , luml c:stody of or c:::m.trol of, ship, 

transport , offer for sale, sell, purc:hase, import, export, or land, any 
surf clam, ocean quahog, or part thereof, wch was taken in viola.tian of 
the Act, these regulations, or any other regulatians issued Ullder the /let. 

(c) No person shall: 
(1) refuSe to permit an acthari.l:ed officer to board a fi.shintl 

vessel subject to such person's control for purposes of c:acdul:tintl any 
search or inspection in connection with the enforcelr.ent of this let, these 
regulations, or any other regulations issued 1.llldm' the let. 

(2) Fon::ihly assault, resist, oppose, :Impede, int::lmidate or 
interfere with any IUthcrized officer in the ccnduct of any search or 
inspection descrlbed in sub paragraph (1) of this pan.grzph. 

(3) Resist a lawful. arrest for any 8l:t prohibited by these 
regJ!lations ; or 

(4) lnterfere with, delay, or Jll"8'11mt, by any 1111!811S, the 
apprehension or arrest of another person knowing that such other person has 
o:mmitted any act prohibited by these regulations. 

Penalties 

hry person or vessel fOUild to be in violatian of these regulAtions 
may be subject to the civil and c:rlminaJ. penalty provisions and forfeiture 
provisions p rescribed in the Act or other applieable Federal law. 

In addition , the following unlawful acts shall result in an autOII!lltic 
revocation of any permits held by the violator or violating vessel : 

(1) Falsification of reports and records. 
(2) Failure to submit required reports and records. 
(3) Fishing in a closed area. -
(4) Fishing at times other than those autllorized by the Secretary. 

E!nergency Regulations 

The Secretary may issue emergency regulations, if and when n.eeded, 
under Section 305 (e) of the Act, 81111ounced by_ publication of a n.otice in 
the Federal Register. -

Other Regulatians 

The Direc::tar nray issue sm:h reeuJ.atians as 11JZ'f be nec:ess:rry fer 
cxmservatian and management of the surf c:1m and ocean quahog fishery, if 
such regul.a.tions are c:an.sistent with the management objectives of the Fishery 
Management Plan and with the consent of the �lid Atlantic Fishery Management 

. Council . 
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Catch Quotas 

(a) Catch quotU for the periocl frail October l, 1977 to September 30, 
1979, for licensed vessels Clf the tm.ted States fisJrlna for surf c.lams are 
p!Jncpted by �1y perloda, as follaols: 

(1) Sarf c- lk1sllels 

Ol:l:dler 1, 1917 to� 30, 1977 
.-.zy 1, 1978 to Mu"cll 31, 1978 
llpri1 1, 19,. tD JuDe 30 • 1978 
.lily 1. un to 5eptelllber 30. 1978 
October 1, 1978 to lllaaber 30, 1978 
Jauuy 1, 1979 to Mlrc:h 30. 1!17'9 
April 1, 1979 to .law 30, 1979 
.lily 1, 1979 tD Septfllliler 30. 1979 

(l) a.:-� 

Aall.lal ()mta.: 

350,000 
350,000 
sso,ooo 
sso,ooo 
350,000 
350,000 
550,000 
550,000 

J.ooo,ooo 

(b) I:£ tile aa;tual catch m.., quaur falls liiDnl than s,ooo bushels 
lhDrt of tile specified quarterly allDcatiQD for surf clam (or exceeds the 
spec:if"J.ed quarteTlY alloc:atiGn by ame than S ,000 bushels) the amount of the 
sbn-tf&ll {�s) shall be 8ddecl to (subtracted frail) the next succeeding 
Qlm'ter'ly alloati.QD. 

(c:) lba Director •Y under paragraph (b) above, adjust the quarterly 
allocation of surf cl- by plblication of a notice in the Federal w&'gisier. 
The Director •Y also establish quarterly allocations for ocean q og 1 
future need arises. 

Effort Restrictions 

(a) Surf Oams 

(1) FisJrlna for surf clams shall be petmitted only four days 
per-k, frail U:Ol A.M. lobnday to 11:59 P.M. Thur5'1ay. 

(2) When so• or mre of the quarterly allocation of surf clams 
bas been caught, the Director shall detennine whether the accumulative and 
estimated catch of surf clams during that quarter will exceed t.heo quarterly 
alloc:at:ial (u adjuned UDder section (a) (1) above). If the Director does 
doet.erlllia tbat the quarterly allocatiGn wUl be (will not be) exceeded, he 
_., reduce (increase) the IUIIber of days per ....U during which fishing for 
mrf � is penaitted, ftn: the purpose Clf avoiding prolonged vessel tie-up 
t� llld fluctuatima m the supply of mrf claais 1olb.ich -would result if the 
elloc;atim llllml tair;ea npidly clurina the � Clf each quarter (facilitating 
the catch of the fuJJ. IIUI:rterly alloc:atim). 

{3) Notke Clf the reductiaD ( iJJaease) in days per week during 
which fisJUna for surf clalls is permitted shall be published by the Director 
in the Federal�. and the reduction (increase) shall be effective 
imllediately upon�ticin in the Federal Reg;ater. Notice shall also be 
sent by registered mail, retUin receipt request , to each surf clam or 
oceao quahoa processor subject to the plan .. 
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(b) Ocean Q.lahces 

(1) Fisbini for ocean quahop shall be pmnitted sewn days per 
week. 

(2) 1lbea fifty pen:ent (SO\) or 1110re of the allocattcm of ocean 
quahogs bas beeft cmgltt, tlle Diiector shall detemine wbethet' the accmulative 
and �ed catc:h of ocean quahogs during the yar will exceed the annual 
allocation (as adjusted 1.lDder ·sectL:m (a) (2) above). I:f the DiTeCtar does . 
det=n:ine th.rt the amwal alloc.atiaD will (will Il<.lt be) exceeded, be may redu&;a 
tlle llUil!l=- Clf d.zys per week during llihi.c.h fishing for ocea quahogs is peill1i:ttecl, 
for the j:Urpl.se of :M�iding prolcaged TeSSel tie-up times and fluc:tatiarus ln 
supply of ocean quahogs which -..l.d result if the alloe2ticn wen taken rapidly 
during the beginning of the year. 

{3) Noti.c:e of the reducti.az1 in days per week � 'lllbich fishin& 
for ocean quahogs is pem:i.tted shall be plblisbed in the Federal �t_er 
by the Director acd the redl=icl1 shall be effective� iijXiiipijDU­
c:atian in the ��. � shall also be sent by registered mail, 
retu:m receipt___ ei1ch lic:eDsed surf c;l.alll or ocean quahog processor. 

Qosed Ana 

(a) It shall be tml.awful tD C11lldur::t a directed fishery .for surf clams 
in any designated closed area. . . (b) 1\:reas may he closed to surf cl2m fuh:ing TlpOI1 a deteminaticm 
by the D.!:rec:tor (based on loJ book entries, processon' reports, survey 
cruises, or other information) that the area contains surf clams: of 1olb.ich: 

(1) 60\ of more are smaller than 411 inches in she; and 
(2) not mere than 15\ are larger than Sis inches in si:;:.�. 

Sizes shall be measured at the longest d:il!lension on the surf clam:. 
(3) Notice of the closed area shall be published by the Director 

in the Federal Register. 
--- Vassel �ioratori.um . •. 

Entry of additional vessels into the surf clam fishery is prohibited 
effective i=!ediately upon adoption of the Fishery �tanagemant 

Plan for Surf Clam and Ocean Quahog Fisheries (FMP) by the SecTet:ary . This 
provision uould not exclude: • 

(a) Tnose vessels demonstrated to have been under construction at 
the time of the adoption of the fl.JP. Construction will be deemed to have 
commenced at the start of the laying of the keel. 

(b) Replacement (with a vessel of a substantially similar capacity) 
of any vessel involuntarily leaving the fishery during the time when the 
moratorium i.s in force. 

In situations lolhere the Secretary finds thai: a denial of entry into the 
surf clillll fishery will cause s-.ilistantial economic llardship, t.he vessel involved 
shall be exe:��pted frM the provi.sic:ns cf thi.s section. 

The lliQr;ltorium shall t"el:lain m effect fur one year fraa the date of 
adoption of t.he FMP ,  unless t.he Secretary detet:nines, :U�cr consultation �o'ith 
the Council and after a public hearing, that the 1110ratorium should be 
tenninated or extended. 

(a 1 _Deal en �:.orto ::nu r.ccorU:; 

(1) All persons, individJJals, finns or cmporations, at any port 
or place within the United States! that buy fr<?:n U: S. �ag vess�ls or _from a 
carrier licensed as .. COl!J!lOil earner, engaged lll e1tl1er :mtersta.e or mtra­
state ccu:rnerc:e, :my suri clams or ocean quahogs taken by any fishing yes�el, . 
shall make and furnish to the Regional Director of the Naticnal !-Iarine F1shenes 
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Snvice on a weekly basis the following :informltti011 en foms supplied by the 
Regional Director, National Marll'le Fisheries Service: 

(a) elate of p.m:hasa , 
(b) 111.11lber of bushels purchased, 
(c) permit IIUIIber of the vessel clams WllTI! purchased from, 
(d) priA:e per buabal 
(e) maiJ.iD& addr ... of pl&zu:. 

AdA:litioDal informat:l.all ���ay be required amwally u part of the appli<:&tlcm 
doCU111&111:&timl for a u.: ...... 

(2) All persons pu:rcha.sll'lg or receiving any surf c:lams or ccean 
quahogs £or transport to any port of the lltived States must lll&imaill records 
identical to those required under paragraph (a) (1) above of this section.. 

(3) The possession by any person, firm or corporation of surf clams 
or ocean quahogs which such person, finn or corporation l<nows to have been 
taken by a vessel of the lltited States without a valid license, is prohibited. 

(b) Owner or Operator 
(1) In the case of a vessel licensed under this plan and conductin& 

a directed fishery £or any surf c:lams .or ocean quahogs, the IIICU!"r or operator 
of the vessel llaiSt maintain an accurate lag of fishing apeTatians s-ing date 
caught, permit number , time at sea, landing port , date sold, locality fish.ed, 
duration of fishing time, crew size, crew share, price per bushel, buyer's name 
and the total amount ll'l bushels of each species taken . Such logboolcs shall be 
am.ilable for inspection by an authorized official. The logbook shall be · 
presented for examination and subsequent return to the operator or owner of 
the vessel upon proper demand by an ·authorized official at any time dur:i.."lg or 
at the completion of a fishll'lg trip. Weekly logbook reports shall be submitted 
to the Regianal. Director, National Marll'le Fisheries Service, on fcmns supplied 
by the Regional Director. SuCh required doct.."!!eeltation will be mall'ltall'led by 
the owner or operator of the vessel for one year after the date of the last 
entry ll'l the logbook. 

Licensll'lg Provisions 

(a) Any vessel desirll'lg to: . 
(1) Conduct a directed fishery for surf clJUDS or ocean quahogs 

within the FCZ, or 
(2) Trmsport, or deliver for sale, my surf clams or ocem 

quahogs taken within the FCZ IIIUSt obtain a license £or that pzrpose. 

(b) The owner or operator of a vessel my obtain the appropriate 
license by furnishing en tile registrat:ian � provided by the Naticlllal 
Marine Fisheries Service Wcmcaticn spec:iiyi.n& the - llrld addresi5e5 
of the vessel owner and operator, the 11a111e of the vessel, official IU!bor, 
directed fishery or fisheries, fish hold capacity (ll'l "cages" or bushels), 
dredge size, bushels caught ll'l past twelve ronths, � of fishing 
trips ll'l past twelve IOOllths, engll'le and pump horsepower , the homeport ·of 
the vessel, and a cost-earnings statement. The registration form shall be 
submitted, in duplicate, td 
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the Regional Director , National Marina Fisheries Service, Gloucester, 
�etts 01930, who shall issue the requested license, vithout fee • 

·New licenses will be issued to replace laS1: or artllated 

licenses at twenty· five ($25. 00) dcllar5 per reissue. lt l:i.omse shall expire 
...nenever vessel ovnership changes , or "'hen the owner o£ the operator of 
the vessel changes the directed fishery or fisheries of such vessel. 
Appl.icatian £or new license, bec:au$e of a change ll'l vessel cwnenhip (which· 
shall include the names and addresses of both the �rchaser and sell.er and ' 
be scl:lmitted by the pm::haser), a change ll'l the directed fishery or fisheries 
of the vessel, or the �val of a vessel £rom the directed fisheries for . 
surf clams or ocean quahogs lli.ISt be filed with the Regional Di=or DD later 
than ten (10) days fallowing the change on a fotm provided by tha RePonaJ. 
Director. 

(c) The license issued by the National � Fisheries Service 1lll5t be 
carrled, at all times, an board the vessel £or which it is issued and such 
license, the vessel, its gear and equipment and catc!l shall be subject: to 
inspecti.on, at reascmable times, by an authorized official. IUrinrr the fint 
thirty (30) caleadar days after the effective date of this puagraph, the 
license need not be an board the vessel. · 

(d) Licenses must be maintained ll'l a legible C<llldition. 
(e) Licenses issued under this part may be rl!\·oked by the Regiana1 

Di1:ectar £or violations of this part . pursuant to procedures in SO CFR il 621. 

Vessel Identification 

(a) Each fishll'lg vessel shall display its official IIIJIIiler an the 
deckhouse or hull, and on an appropriate weather deck. 

· (b) The identifying markings shall be permanently affixed to the vessel 
ll'l c:ontrastll'lg block Arabic numerals at least 3 feet (0.9144 meters) for 
vessels aver 100 feet (30.48 meters) ll'l length; 18 ll'lches (45. 72 CM) for vessels 
over 65 feet (19. 812 meters) but less than 100 feet (30 .48 meters) in length; 
and at least 10 inches (25.401) ll'l height for all other vessels. 

(c) The length of vessels shall "" as determined by official .Admeasurement 
as reflected by U. S. Coast Guard records. Th" ,,ffidal Jl1DIIbeor is that. 
number issued by the U. S. Coast !hard associated with the documentation of 
the fishing vessel or the official number issued by a state or the U. S. 
Coast !hard for tmdocumented vessels. 

(d) The operator of each vessel shall: 
(1) keep the identifying markings clearly legible and in good 

repair; and • 

(Z) Insure that no part of the vessel , its rigging err its 
fishing gear obstTuct.s the view of the markings from an enforce:uent vessel 
or �ft. 

· 

Facilitation of Enforcement 

(a) The operator of any vessel subject to the provisions of the Act 
shall imediately comply with instructi�n� issued by authorized officers to 
facilitate boardll'lg and inspection of t"" ves•el far purposes of enforcll'lg 
the Act and these regulations. 
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(b) Upon being approached by a Coast Guard cutter or ain:raft or other 
vessel or aircraft authorized to enforce the Act, the vessel sball be alen 
for signals canveyi.na enforcement insuuo;tials. !he followini sijD&ls ex­
tracted fraa the Intematialal Cod of Signals are mDli those which Jill.}' be used: 

l. "L" JM1811ing "You should stop yr:ur vessel instantly;" 
2.. "SQ3" ���eliDing ''You sbw.ld stop or haw to; I a Fin& to 

board you , and 
3. "AA AA AA etc. " which is the c:a.l.l for an l.Mlknol.o station; 

to wluc:h the sigDalled vessel sbw.ld t'llSpQDii by illUIIIina­
tin& the vessel identification requUed by Soc:tion CiSl.U of 
this Part. 

(c) A vessel signalled to stop or heave to for boarding shall: 
l. Stop imnediately and lay to or maneuver in such a way as to 

permit the authorized officer and his party to c:aae aboard; 
2. Provide a ladder for tbe authorized officer and his party; and 
3. When necessary to facilitate tbe boarding, provide a 111111 rope, 

safety. line and illlllllinahon for the ladder; and 
4. Take such other actinns as necessary to ensure the safety of 

the authorized officer and his party and to facilitate the 
boarding. 

(c) Each licensed fishing vessel shall have available, by Jmuary, 197S, 
at all times a person who can converse in English and who em serve as an 
interpreter bet>;een an authorized officer and tbe operator. 

Habitat Preservation, Protection and Restoration 

Pollution 

The Council is deeply concerned about tbe effects of lllal'ine pollution an 
fishery resources in the l.f.i.d-Atlantic Re11ion. It is mindful of tbe mandate of 
Section 304(e) of the Fishery Conservation and Management Act which requires 
taking into account tbe impact of pollution an fish. Die extremely substantial 
quantity of pollutants which are being introduced into the Atlantic Ocean poses 
a threat to tbe cantinued existence of a viable fishery. In the opinion of 
the Council, elimination of this threat at the earliest possible time is deter­
mined to be necessary and appropriate for the conservation and IIIIUla&""""'t of 
the fishery, and for the achievement of the other objectives of the fishery 
Conservation and Management Act as well. !he Council, therefore, urges and 
directs tbe Secretary to fo1."thwi tb proceed to take all necessary Jlle8SUI'eS , in­
eluding but not limited to, the obtaining of judicial decrees in appropriate 
courts, to abate , without delay, marine pollution emanatina fi'llll the following 
sources: 1) the ocean duuping of sewage sludge, dred&e spoils and �cal 
wastes ; 2) the discharge of raw -ae i:at.o tbe lbiscn r.iver, the New York 
Harbor and other areas in tbe 14:i.d-Atlantic Regia>; 3) the disc:harie of pr' 
treated sewage from ocean outfall lines; 4) overflows fr0111 corubined sr 
and stom sewer systems; and S) discharge of bailllful wastes of any 1 
dustrial or domestic , into tbe !hlson River or surroundi.Jlg mariJv 
waters . 

Dlmllapm!nt Of Fishery Resources 

XI II 
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SPECIFI� N-lD SllJRCE Of F£RI'INENI' FISiERY DATA 

Domestic And Foreign Fishermen 

. Fl.sherMD �ll subait, '?"' a -kly basis, a catch record as set f.ortb lll Fiaure 9. Misrepreseotauon of infoxmuion an these repons vUl 1::1. _ v1o1au- of naulatioaa imp�t:IA& thia plan and v1ll he aubjact 
eoC:O::. tur:a a 

penaltiaa, remediaa, 8Dd proc84uru prov:Lo:led 1o SO CFll part 621 which ...,.. ioc:lud loa• of a pal'llit. · · • ' • 

Processors 

Processors and dealers will submit, an a weekly basis, reports as 
:!<et forth in· FiFe 10. 
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Management Costs And Revenues 

It is exp:�:t:<ci thou; ini:::W. ggvernazntal = of .i.mpl=1:ing 

the manage:nent meas.u-es de� '"' ;.:u., p:"" .. ul ee liltiU>d .to :h<;.se 

costs incurred in issuing pemi1:.S to vess<>l:. .--e.G.f,'-G .-..� � s.u-f c:lam/ocea.u 

quabog fisheries. Of this aiiCUilt, m as yet ·.aiet.e:rmined amcunt may be 

recovend by the Sec:retazoy of Ccmaerce, as spec.ified by the FCMA. of 1976, 

which authorizes the Sec::retazy to recover costs of licensi."lg and registration. 

<ll·going and pemanmt (for the life of the plan) exp=se:; will 

be limited to costs of processing and manipulation of data fran vessel log 

books and processor records, as outlm.d in the plan. 1be preliminary 

estimate of this cost i3 approximately $35,000/twelve IIIDilth period. 

Other as yet \llldetermined costs of plan .i.mpleamtation msq im:l.udlo 

carts incurred by the Coast Cl.1ard of enforcing closed fishing areas , should 

the need for such closures (see criteria for c losure in plan) arise. It 

is impossible at present to predict the probabilities, durations, areas, or 

distribution of bed (s) closures. 

IVXV RELATIONSHIP OF TilE RECCJt.IMENDED 
MEASURES TO EXISTING APPLICAaLE 

LAlliS AND POLICIES 

Fishery Management Plans 

This plan does not relate to other approved fishery 
management plans for other fisheries prepared by the Council 
or the Secretary of Commerce. 

Treaties or International Agreements 

:;c .relationship exists between the recommendations of 
this plan and any known treaties or international agreements. 

Federal Law and Policies 

No !mown Federal laws cr polic:..es will constrain implementation 
of t he recommendations in this plan. 

State Local, and Other Appl icabl e Laws and Policies 

No known state, local or other applicable la••s will 
constrain implementation of the reco�nendations of this plan. 
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xv. 

COUNCIL REVIEW AND 
MONITORING OF THE PLAN 

The CoUDdl et:aff will reeeive weekly 1.-ary rapot'tS of v••••l loa'book. 

ad proe .. sor d.ata raportll froa ellA Natis>D&l Marina Fiai!Artaa S.nica. ThJ.a 

informetion, along with rec0111111111d.ationa (<"ru the Ra&ional Director, will be 

provided co the CoUDcU 11011thly aad be ua•d u bl13el i:>e infor.mation for detanoiniAI 

the 111ed for plal1 ravi.ais>u. .......,.,b Hrulill.lll will also be utUi.aed for t� 
purpose. 

Section 304(e) of the Fishery Conservation and Management 
Act of 1976 dictates that the Secretary of Commerce shall initiate 
and maintain a comprehensive program of fishery research to carry 
out and further the purposes, policies and provisions of the Act. 
The Council is responsible for reviewing and revisina as 
appropriate specificat ions contained in management plans prepared 
by them for their geographical area of authority. 

In order for the Council to monitor and predict biological 
and socioeconomic impacts of management decisions cited in this 
plan, certain basic: data must be provided on a continuing basis. 
Some of this data will be.obtained through the record - keepin a 
provisions outlined previo usly in the plan. However, much of 
the biological as well as socioeconomic information needed by 
the Council to address and resolve equitably problems 
associated with quotas, limited entry , vessel moratorium, etc., 
will not be available from that input . 

Therefore, the Mid Atlantic Council recommends to the 
Secretary the followi ng areas of research as being of high 
priority , and reque•�� that a comprehensive program of research 
on surf clam and ocean qu�hog incl�din� these topics be initiated 
or incorporated into ongoing research a�d survey efforts. 

a) 

Biological Research and Monitoring 

Assessments of distribution, density, population strpc:ture 
and abundance of the resources througho ut their geographic 
range in t;le Un!.ted St•r:as Fishery Conservation Zone. 
Esti:oation of ye:1r cla::s strengths, recruitment successes. 
Determination of reproduction potential relative to clam 
sizes and densities. 
Study of biology of ocean quahog, especially age at 
maturation, natural mortality, yield per recruit and 
estimation of MSY. 

Suggested form of study/ results 

On -go ing annual studies on (a), (c) and (d), with annual 
reports as appropriate. 

II Fishery Research and �lonitoring 

a) Evaluation of incidental mortalities caused by fishing, 
relative to various gear, vessel and fishing technique 
characteristics. 

b) Determination of catch/effort by vessel, vessel tonnage , 
area fished, and gear characteristics. 

�ugge sted form of study/results 

One-time study of (a). Quarterly compilation of (b) 
with annual report. 

III Processing Sector Research and Monitoring 

Continuous monitoring of: si:e frequencies of catch, 
costs and means of production, and wholesale/retail 
irices. Examination of species and product diversity 

n production by plant . 

Suggested form of study/results 

Quarter ly compilat ions and reports . 

. IV. Enviro11.11ental Research and Monitoring 

a) -Assessment of hydrographic influences on reproductive 
and recruitment successr and transport and setting 
success . 

b) Estimation of impacts of ocean dumping, dredging and 
other coastal activities on resources ; prediction of 
irobable,impacts on resources from these operations 

n short and long-term. 

Suggested form of study-results 

One-time study and report on (a). On-going study 
and monitoring of (b), with annual reports. Especially 
important is capability for short -no tice and intense 
assessment� on emergency basis, to predict impacts of 
transient acute phenomena, e.g., anoxic conditions 
similar to those observed in summer , 1976. 

V Socioeconomic Research and M�nitori ng 

a) 

b) 

c) 

Compilation of vessel earnings and profits , employment 
(fishery/industry) profiles. 
Analysis of demographic characteristics of affected 
communities and industries. 
Analysis of degree� of interaction between clam and other 
f!•he·i�s with regards to shifts (and ability to shift) 
in emp loyment , opportunity co sts , shifts in effort as 
functions of earnings, etc. 
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Suggested form of study/results 

(a): Quarterly compilation and yearly reports . 

(b) and (c): One-time basel ine studies and bi-annual 
(or as needed) updates. 

VI Other 

Assess potential of aquaculture to augment natural sw,>pl;. 

of cl&JU. 

Suggested form· of study/results 

One-time benefit/ cost and feasibility study, review 
of state- of - the art. 
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XVI I. 

APPBIIDU I 

5Gur1::es of Data and. Nlrthcdology 

� 1n tbe pl.m 'IIU suppliecl by the NatiQlal Marine Fisheries 

Biological aod. ec:caaaic lllllthodclo&ies were developed bv the 
Natimal Marlue Fisberies Servia. ' 
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