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ABBtZEVIATIONS AND DEFINITIONS US.I:!:D IN THIS OOCUt-iENT 

bushel- 1.88 cubic feet 
CFR - Code of Federal Regulations 
em - centimeter 
cu. - cubic 
EIS - Envirorunental Impact Statement 
fathom - 6 feet 
FCl'iA. - Fishery Conservation and Hanagement Act 
FCZ - Fishery Conservation Zone 
FJYIP - Fishery Hanagement Plan 
g - gram 
GRT - gross registered ton 
ICNAF - International Commission for the Northwest Atlantic Fisheries 
in - inch 
kH - kilometer 
knot - a unit of speed of one nautical mile (about l .. 1 statute mil~3s) per hour 
n1 - meter 
nw1 - mi 1 .lime t e r 

rat - metric ton= 2204.5 pounds 
NHFS - National Narine Fisheries Service 
NOAA- National Oceanic and Atmospheric Administration 
OY - Optimum Yield 
PiviP - Preliminary l•.lanagement Plan 
SA - Subared or Statistical Area 
Secretary - Secretary of Com·w.erce 
TALFF - Total Allowable Level of Foreign Fishing 
1 bushel of offshore surf clams == 17 pounds of meats 
l bushel of ocean q l.L:ihog = 10 pounds of meats 
< - less than 
< - less than or equal to 
~-greater than 
> - greater than or to 
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II.. SUMNARY 

The original management plan for the surf clam and ocean quahog fisheries of the 
northwestern Atlantic Ocean was approved by the Secretary of Commerce in November, 
1977, for the period through September, 19 79. Amendment #1 to the FMP extended it 
through December 31, 1979, and revised reporting requirements to bring them in 
compliance with the amended FCl'1A.. This Amendment #2 would extend the FMP through 
the end of calendar year 19 81 .. 

The objectives of the FMP remain u..nchanged as a result of Amendment #2 and are to: 

1. Rebuild the declining surf clam populations to allow eventual harvestin5 
approaching the SO million pound level, which is the present best estimate of the 
maximum. sustainable yield (MSY), based on the ave :rage yearly catch from 1960 to 
1976. 

2o Hinimize silort-tenn economic dislocations to the extent possible consistent vdth 
objective 1 .. 

3 .. Prevent the harvest of ocean qu3..hog from exceeding maximum sustainable yield and 
direct the fishery toward maintaining optimum yield .. 

The management unit for tl1.is FMP remains unchanged and is all surf elams (~_isula 

?O~i_dj._~_~ima) and all ocean q u.aho6S (Ar_ct ic.a ~s~andi ca) in the Atlantic FCZ .. 

Based on a review o£ comt.tents made at the public. and letters received 
during the review period, and on th·e recommendations of the Council's Surf Clam and 
Ocean Quahog Advisory Subpanel and Scientific and Statistical Committee, the Council 
has adopted tne following measures for Amendment #2 to the Surf Clam and Ocean 
Quahog FLviP ~ 

1 " Ext end the FrtP through calendar year 19 81 ; 

2.. Establish two management areas for the surf clan.1 fishery: the New Ent;land Area 
and the Hid-Atlantic. Area., The dividing line between the areas would be the 
established. dividing line between the New England and Mid-Atlantic Fishery 
Hanagement Councils.. The dividing line begins at the intersection point of 
Connecticut, Rhode Island, and New York at 41°18'16.249" latitude ana 71°54'28 .. 477" 
longitude and proceeds S 37°22'32o75" E to the point of intersection with the 
outward boundary of the FCZ (50 CFR 601o12(a), .~~de~al Vol .. 42, No., 137, 
July 18, 1977, page 36980). 

3. The following quantities (in millions of bushels) would apply annually: 

Domestic; Domestic 
Optimum Annual Annual 
Yield Harvest Processing 
(OY) __ (DA_!-!L_ (DAP) q_uota TALFF ----

Surf Clams 
NmrJ England 0.025 0.025 0.025 0 .. 025 0 
Hid-Atlantic 1 .. 800 1.800 1.800 1.800 0 

Ocean Quahogs 
1980 3 .. 500 3.500 3.500 3 .. 500 0 
1981 4.000 4.000 4 .. 000 4.000 0 

3 



For the Hid-Atlantic Area the surf clam OY, UAH, DAP and quota of 1.8 million 
bushels (approximately 30 million pounds of meats) are continued unchanged as are 
the provisions to allocate the quota by quarters and regulate fishing effort by 
restricting days fished.. Howeve-r, the quarterly quotas for surf clams are revised 
to be 400,000 bushels for October through December and January through March, and 
500,000 bushels for April through .June and July through September .. 

While the DAP is shown separately in the above table for the New England and Mid­
Atlantic Areas, the separate management areas do not apply to the processing sectoro 

4. A fishing week of no more than four days, Monday through Thursday, is 
continued. To help spread the quarterly catch evenly throughout the entire quarter, 
each vessel will be restricted to 24 hours of fishing per week at the beginning of 
each quarter~ If the Regional Director of the Nl1FS determines that the quarterly 
quota will not be harvested, the weekly hours of fishin6 may be increasedQ The 
Regional Director may prohibit fishing if it is likely that the quarterly quota will 
be exceeded.. Vessels would be required to stop fishing at 5:00 pm with the fishing 
week changed from 12:01 am Honday - 11:59 pm Thursday to 5:00 pm Sunday - 5:00 pm 
Thursday., During the months of December, .January, February, and l1arc!1, a make-up 
day for bad weather \•JOuld be permitted on the fishing day following the fishing day 
during which the bad weat.her condition existed .. 

In the New England Area, there would be no effort restrictions until half of the 
25,000 bushel quota is harvested, at which time the effort restrictions operating in 
the Hid·-Atlantic Area vmuld be imposedo 

5.. The provisions of the original FHP 
unchanged except that the OY, DAH, DAP) 
increased as shown in the above table .. 

regarding ocean 
and annual quota 

quahogs are continued 
for ocean quahogs are 

6., The prohibition on tl:le entry of additional vessels into the surf clam fishery is 
continued in the Hid-Atlantic Area.. The moratorium is lifted in the New England 
Area., Vessels with perraits issued pursuant to the moratorium in both New England 
and the 11td-Atlantic may fish in both areas on both quotas.. Vessels entering the 
fishery in New that do not meet the moratoriurn conditions may not: fish south 
of the dividing line., The moratorium does not preclude replacement of vessels 
involuntar.i.ly leaving the fishery during the time when the moratorium is in effect .. 

7. The provision to close surf clam beds to fishing wherein over 60% of the clams 
are under 4 1/2 inches in length and less than 15% are over 5 1/2 inches in length 
is continued.. It is recommended that special measures be instituted to manage such 
closed areas when they are reopened to insure that such openings do not lead to 
premature closures in the fishery and to prevent overflslling of the newly opened 
bedse 

8.. A surf clam minimum .size l:Lmit of 4 1/2 inches is imposed .. 

9. The licensing provisions of the original FMP are continuedo The reporting 
requirements are continued with minor revisions,. 
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IV.. INTRODUCTION 

IV-1. Development of the Plan 

This amended management plan for the surf clam and ocean quahog fisheries was 
prepared by the Mid-Atlantic Fishery Hanagement Council in cooperation with the New 
England and South Atlantic Fishery Hanagement Councils.. It contains management 
measures to regulate fishing for surf c.lam and ocean quahog and an Environmental 
Assessment prepared in accordance with the National Environmental Policy Act of 1969 
(P.L. 91-190). 

This amended F.l'1P, once approved and implemented by the Secretary of Commerce, will 
amend regulations on harvesting surf clam and ocean quahog within the FCZ that 1111ere 
established by the Ft~ currently in effect. 

The Hid-Atlantic Council 
development of the surf 
Atlantic~ They are: 

adoptea the following 
clam and ocean quahog 

goals to 
fisheries 

guide management and 
in the northwester·n 

l,. Rebuild the declining surf clam populations to allow eventual harvest 
approaching the 50 million pound level, which is the present best estimate of 
the maxin1um sustainable yield (MSY), based on the ave rage yearly catch from 
1960 to 1976G 

2Q L'1inimize short-term economic dislocatJ.ons to the extent possible 
consistent with objective lo 

3.. Prevent the harvest of ocean qua.hog from exceeding maximum sustainable 
yield and direct the fishery tmva rd ·maintaining optimum yield= 

These objectives are the same as those in the 
FHP .. 

Surf Clam and Ocean Quahog 

The management unit for this amended FHP is the same as that original Surf 
Clam and Ocean Quahog FHP, specifically, all surf clam and all 
ocean quahog (Arct in the Atlantic FCZ,. 

V. DESCRIPTION OF THE STOCKS 

V-1. Introduction 

The following Section is contains the most recent biolo6 ical assessments of the surf 
clam and ocean quahog resourees.l ,2 It supplements and updates the ions 
given in Section IV, Description of the Stocks Comprising the Management Unit in the 
1.977 Surf Clam and Ocean Quahog Ft1P .. 

(1) Hurawski, S .. A., and F. M .. Serchuk,. April, l979a.. An assessment 
of offshore surf clam, Spisula solidissima, populations off the Middle 
Atlantic coast of the United S-tates. NMFS, Woods Hole Laboratory 
Reference No. 79-13: 36 pa 
(2) Hurawski, S .. A., and F. H .. Serchuk., April, 1979b .. Dynamics of 
ocean quahog, Arct:i.ca islandica, populations off the Middle Atlantic 
coast of the United St~te~. NMFS, Woods Hole Laboratory Reference No. 
79-16: 24 p .. 

7 



Surf Clarnl 

Total 1978 landings of surf clam (Spisula solidissima) frau the Hiddle Atlantic FCZ 
vJen~ 3L.·4 million pounds of meat, or a 2n~ deeline from 1977_. T.he sharp decline in 
Landings r..Jas recommended in the Surf Clam and Ocean Quaho~.:, F~.:IP. Approximately 92~~ 
of the 1978 catch was taken off •the Delmarva Peninsula, with 8~~ taken off New 
Jersey, anJ 0.2~{. of.f soutl1era Vir2;inia- North Carolina .. 

Strat:lf.ied mean cat•:h per to~r indices from NHFS shellfish surveys dur January and 
Decer,nber, 1978, indicated no significant change in resource abunda.nce of har.vestable 
(>12 em sl1all length) clams of.t Delmarva, northern Ne'..v J~rsey, or southern New 
Jersi=.y. Pre-r.acruit indices (i.e., mean catch per tow of clams <11.9 em) increased 
dramatically of£ Delmarva and northern New Jersey during 1978. 

Commercial c.a i:ch/ effort (bushels/hour) data from log book racords fur tl1er suggest 
relative resource stability as qu.a.rterly mean catch per effort indices for the three 
'lessel classes (0-50, 51-100, 101+ 6 ross registered tons) varied only slightly 
1;;ithin offshore areas throughout 1978 .. 

Average recruitment to the fishery should be maintained during the next several 
years. Accordingly, if the distribution and level of annual tvliddle Atlantic 

.,Jandings in 1979 and 1980 approximate those in 1978, commercially exploitable 
biomass should not change markedly in the immediate future. A significant increase 
in population size of l1arvestable clams should occur in 1981-1982 if natural 
mortality remains constant and fishing mortality remains minimal until then on pre­
recruits sampled off Delraarva and northern New Jr:rsey. 

Introduction 

Offshore surf clam populations in the US Atlantic Fishery Conservation Zone have 
been managed since 17 November, 19 77, by a Fishery Management Plan (FMP) for the 
surf clam and ocean quahog fisheries developed by the Mid-Atlantic Fishery 
}1anagement Council and implemented by the US Department of Commerce through the 
NMFS. A principal objective of the FiviP is first to stabilize the abundance of 
recently declining Middle Atlantic surf clam populations and then to rebuild these 
populations to levels that would sustain total annual harvests of 50 million pounds 
of meats. To achieve this objective, the FiviP established a variety of retlulations 
including an annual total landings quota of 1 .8 million bushels (approxirna tely 30 
million pounds of meats). As a result, the total Middle Atlantic surf clam. catch 
from the FCZ declined 27% between 1977 and 1978 (43.0 to 31.4 million pounds)(Table 
1). 

In this report, the effects of the 1978 surf clam harvest are examined relative to 
population abundance and size compos it ion of offshore (FCZ) Middle Atlantic surf 
clam resources. Data analyzed include: (1) research vessel survey results, 1976-
1978; (2) commercial fishery vessel logbook records required by the FMP, 1978; (3) 
dockside NMFS commercial surf clam vessel Middle Atlantic trip interview records, 
1978; and (4) commercial length-frequency samples of surf clams collected during 
1976-1978. The present report updates and expands commercial and research data 
previously presented (Brown et al., 19 772; Serchuk et al., 19 79). 

(1) The following discussion, figures, and tables are taken from 
Murawski and Serchuk, 1979a, op. cit. 
(2) Presented in the 1977 FMP. 
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Table 1.. Total l1idule Atlantic Surf Clam Landings, Landings fran1 the 
FCZ, anti Percentage of Total Landings Taken in the FCZ 

(thousands of pounds) 

Year 

1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
19 73 
1974 
1975 
1976 
19 77 
1978c 

Total 

44,087 
45,078 
45,943 
40,534 
49,562 
67,155 
52,3 62 
63,310 
82,308 
96,069 
86,880 
49,023 
51 ,2 00 
38,657C 

FCZ 

33,000 
32,400 
24' 7 00 
20,000 
15,900 
14 '1 00 
50,053 
55,272 
72,579 
7 4 '4 30 
44,270 
42,558 
42,968 
31,399b 

Percent Caught 
in the FCZ 

74 .. 85 
71.88 
53.76 
49.34 
32 .. 08 
21.00 
95.s9a 
87 .3oa 
88 .. 18a 
77 .. 48a 
50,96a 
86 .. 80a 
83 .. 92a 
81 .. 22c 

(a) Prorations for 1971-1977 based on data presented in the 
series Fisheries of the United States, published annually by the 
US Fish and Wilctlife Service, and in later years by the NHFS~ 

Earlier data based on interview information c.ollected by the 
bureau of Commercial fisheries., 

(b) Summation of logbook reports; includes 1andiJ16S of 
approxiinately 27,200 pounds of meats by vessels registered in Hew 

land ports., 

(c) Preliminary 

Although the commercial harvest of surf clam bec;an around 1870, as a bait :fishery, 
the modern food fishery originated in the 1940s in response to wartime demands for 
shellfish and other protein foods (Westman and Bidwell~ 1946).. Between 1944 and 
1945, total landings increased four-fold (1.2 to 4D8 million pounds), with virtually 
all of the catch taken from inshore beds off Long Islando In 1950, extensive 
offshore New Jersey beds, more dense and yielding more meat per bushel than the :Long 
Island beds, were discovered which subsequently sustained average annual landint;,s of 
10 million pounds during 1950-1959 (Lyles, 1969), and served as the major fishery 
resource base until the 1970s .. In this period, production increas~=s 

were also influenced by improvements in harvesting efficiency and ste::tdy increases 
in fleet size (Serchuk et alg, 1979). 

Until the mid-1960s, the offshore beds off northern New Jersey (those near Pt .. 
Pleasant) were the mainstay of the surf clam fishery .. As these beds became 
depleted, the inshore surf clam resources off southern New Jersey (near Cape Hay and 
Hildwood) were more heavily fished.. Between 19 65-19 70, the percentage of the total 
~1liddle Atlantic surf clam landings from the FCZ decreased from 75% to 21% (Table 1), 
while the inshore landings increased nearly five-fold (11.1 million pounds in 196L~ 
to 53.1 million pounds in 1970). This trend was strikingly reversed in 1.971 by the 
discovery and beginning of fishing on abundant offshore surf clam beds off southern 
Virginia - North Carolina; from 1971-1974, total i'1iddle Atlantic landings were 
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dominated by catches from this area. The subsequent collapse of the Virginia 
fishery stimulated a northward return of the fleet. Since 1976t the bulk of the 
Middle Atlantic landings have been from the offshore Dellna.rva region (near Ocean 
City, Haryland) .. 

Research_Vessel Survey Results 

Distribution and relative abundance of t~·liddle Atlantic surf clam populations have 
been evaluated through federal research vessel survey cruises conducted since 1965 
(Ropes, 1979; Serchuk et al .. , 1979). Results of research cruises from 1965-1977 
have been previously sumrnarized in Brown et al .. (1977) ana Serchuk et aL. (1979). 

The most recent continuous annual surf clam research vessel survey series commenced 
in 1976.. Four Middle Atlantic surveys were conducted between 1976 and 19 78 (Table 
2) with the R/V DELAWARE II employing a 121 .. 92 em (48 in) wide hydraulic dredge .. 
The 1976 and 19 77 surveys used a grid-type survey sampling de , w·i th stat tons 
spaced approximately 10 nautical miles apart along 10 nautical mile transect 
intervals o In the two 19 78 cruisest a stratified random s scheme vJas 
employed; thus, the Hiddle Atlantic survey area was stratified into relatively 
homo6eneous geographical zones on the oasis of depth, bottom type:~ and general 
ecological conditions (Figure 1). Strata groupinc:;;s corresponding to previously 
established surf clam assessment of .Eshor,e. fishing areas (Brown et al =, 1977; Serchuk 
e t al .. , 1 9 7 9 ) a r e : 

Northern New Jersey (NNJ): Strata 21 t 25 and 88-90 
Southern New Jersey (SNJ): Strata 17 and 87 
Delmarva (DHV): Strata 9 51 10, 13, 14t and 82-86 .. 

Table 2 .. Ocean Shellfish Researc.h Cruises Used in the 
Surf Clam Populations 

Cruise Dates Time of Tow 
(month/year) Research Vessel ---- --·-- ----·--·--·---

12/7 8 ( 78-07) DELAHARE II 4 
1-2/78 (7 8-01) DELAWARE II 4 
1·-3/77 (77-01) JJELAHARE II 4 
!+- 5/7 6 (76-01) DELAWARE II 4 
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Figure 1 

Ocean Shellfish Survey Strata Off The Atlantic Coast, 
New Jersey To Cape Hatteras. 

Loran C-Y Bearings Delineating Surf Clam Assessment Areas Are Also Given 

Offshore 

Strata Square Depth Strata Square Depth Strata Square Depth 
Number Miles (fms) Number Miles (fms) Number Miles (fms) 

1 1163 15-25 10 152 25-30 19 274 30-40 
2 175 25-30 11 229 30-40 20 120 40-60 
3 126 30-40 12 204 40-60 21 1650 15-25 
4 117 40-60 13 1127 15-25 22 312 25-30 
5 453 15-25 14 219 25-30 23 714 30-40 
6 62 25-30 15 394 30-40 24 476 40-60 
7 46 30-40 16 211 40-60 25 648 15-25 
8 74 40-60 17 749 15-25 26 188 25-30 
9 2171 15-25 18 249 25-30 27 451 30-40 

28 149 40-60 

Inshore 

80 767 5-15 84 417 5-15 88 578 5-15 
81 360 5-15 85 382 5-15 89 382 5-15 
82 180 5-15 86 203 5-15 90 182 5-15 
83 241 5-15 87 479 5-15 
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Sampling stations were allocated to strata roughly in proportion to each stratum 
area and assigned to specific locations \iii thin strata at random. Additional random 
samples were also allot ted to strata possessing known large concentrations of surf 
clams. A 4 minute tow was taken at each station, after which volume and numbers 
captured, shell-length, and other relevant data were recorded, 

To compare the 1976 and 19 77 results with the later surveys, station data from the 
1976 and 1977 surveys were post-stratified before analysis into the sampling strata 
used in 1978. 

Following procedures given by Cochran (1977), stratified mean catch, in numbers, per 
tow for strata groupin5s (NNJ, SNJ, and DMV) was calculated by 

L 
L: 
h=1 

where t stratified Inean catch, in numbers, per tow 

Nh area of the hth stratum 

Yh mean catch, in numbers, per tow of the hth stratum, and 

L number of strata in the strata grouping 

Individual strata catch length frequencies 'i<vere prorated from measured subs;;xmples~ 

and then the stratified mean catches partitioned into 1 em length intervals., 
Relative abundance catch (numbers) per t:)w indices ·~ven~ derived for pre-commereial 
sized clams (i,e., > pre-re.cruitsll <11 .. 9 em shell length), coramerc.ial sized clams 
(~12 .. 0 em shell h), and total clams t per tow., 

Research Vessel Abundance ces 

Research vessel relative abundance indices (stratified rnean number 
from the 1976-1978 l1iddle Atlantic shellfish assessment cruises 
offshore surf clam fishery areas (NNJ, SNJ » and DHV) in Table 3 .. 
from each of these areas are separately discussea.., 

per tow) obtained 
are presented by 

Results derived 

Table 3, Sumuary of Stratified Hean Catch per Tow Data for Surf Clams 
dur Shellfish Assessment Cruises, 1976-1978 

Area 
Northern 
New Jersey 

Southern 
Ne\i/ Jersey 

Delmarva 

Cruise 
. 78-07 
78-01 
77-01 
76-01 

78-07 
78-01 
7 '1-0 1 
76-01 

78-07 
7 8-01 
77-01 
7 6-01 

Total Number 
Number par Tow 

,Pe£_ To\v (1.19 mm ------
28.7 7 27.80 

1 .. 32 0 .. 85 
1 .. 57 0 .. 86 
8.27 1 .. 02 

5 .. 54 2 .. 00 
9.56 1 .59 
1 .. 44 o .. 78 
3,33 0.24 

398 .. 37 39 4o 2 3 
7.44 2.5 7 
7.29 1.45 

14.06 3 .. 50 

12 

Number 
per ToviT 
)120 mm 
·-·0.97 

0,47 
o .. 71 
7.25 

3 .. 54 
7. 9 7 
0.66 
3.09 

4 .. 14 
4.87 
5.84 

10.56 



Northern New Jersey 

All northern Ne·w Jersey relative abundance indices declined sharply between 1976 and 
1977, primarily due to population losses caused by anoxic bottom water conditions 
during the summer of 1976. Total numbers per to~v declined 81% (8 .. 27 to 1.57); pre­
recruit and commercial-size indices declined 16% and 90%, respectively (Table 3) .. 
Si5nificantly, the relative effects of the anoxia and fishing mortality during the 
year were more severe on har..restable sized clams than on pre-recruits (Figures 2 and 
3)a 

Between 1977 and December, 1978, (Cruise 78-07), the commerc.ial-sized relative 
abundance indices remained at relatively low levels (0.47 to 0.97 clams per tow)~ 
Pre-recruit indices, however, stable in 1977 and January, 1978, (Cruise 78-01), 
increased 33 fold in the December, 1978, survey~ with the latter value (27.80) being 
the highest in the 1976-1978 period~ Due to this successful recruitment, the total 
number per tow index in December, 1978, was 28.77, 22 times larger than in January, 
1978, and 3a5 fold greater than the 1976 value~ 

Southern New Jersey 

Total and commercial-sized relative abundance indices in southern New Jersey 
exhibited no ap}.Jarent trends between 1976 and 1978 ( es 4 and 5), fluctuating 
between 1 .. 44-9.56 and 0 .. 66-7.97 respectively, (Table 3). Pre-recruit indices, 
however, steadily increased from 0.24 clams per tow in 1976 to 2 .. 00 clams per tow in 
Dec em be r, 1 9 7 8 (Fig ur e 5 ) • 

The southern New Jersey commercial-sized catch per tow indiees reflect, in part, the 
differential ;;:;eog,raphic effects of tt1e 1976 bottom \.Vatl~r anoxia in offshore New 
Jersey; the 1976 index of recruit sizes was about half that obtained in northern New 
Jersey (3m09 vs 7 .. 25), but 6 times greater in 1978 than the corresponding 1978 
northern New Jersey commercial-size index. (3o54 vs 0 .. 97)\Table 3). In any case, the 
fluctuations in catch per tow in southern New Jersey were much less drastic than in 
the northern New Jersey areaQ 

De lm.a. rv a 

All Delrnarva relative abundance indices declined by greater than 44% bet';.veen 1976 
and 1977 (pre-recruit~ -59%; commercial size: -45%; total: -48% (Table 3, Figures 
6 and 7). Since 19 77, the commercial size indices hav~ annually trended slightly 
downward (5.84 in 1977; 4 .. 14 in December, 1978), although this decline is probably 
not significant given the sampling variability associated with the shellfish 
surveys. Contrariwise, the marked increase in the pre-recruit index in December, 
1978, (394.23) from the previous values observed during 1976- January, 1978, (3 .. 50, 
1 .. 45, and 2 ,.57) implies a recent significant increase in the abundance of pre­
recruit clams in the Delmarva region.. Large catches of pre-recruit individuals in 
the December, 1978, survey in stratum 8.5 (off Ocean City, Maryland) and stratum 9 
indicated a wide-spread distribution of small clams in offshore waters from 
Chincoteague to Cape Charles, Vir6inia, 

Preliminary analysis of the January, 1979, shellfish research vessel survey cruise, 
conducted with a 152 .. 40 em (60 in) wide hydraulic clam dredge equipped with a 
submersible pumping system, corroborated the December, 1978, pre-recruit :findings 
since the increased abundance of small clams in both Delmarva and northern New 
Jersey was noted in this latest survey as well. 
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C omrn.e r ci al rt 

Relative abundance indices for Middle Atlantic surf clam populations dur 1978 
-were also derived from commercial catch per unit effort data (bushels landed per 
hour fished) e Commercial logbook records, mandated by the FHP, were examined for 
individual trip information on catch (bushels), hours fished, catch location (LORAN 
bearings, or la ti tude-longitude designation), date of catch, and vessel size <II Since 
three vessel tonnage size classes are recognized in the Fl'1P, catch per effort 
indices '\.vere calculated separately for each vessel class.. These classes are: 

Vessel Class Gross Registered Tonnage (GRT) Number of Vessels 

1 
2 
3 

1-50 
51-100 

101+ 

20 
58 
74 

Each vessel trip record that possessed complete or sufficient data for analysis ·was 
assigne<l to a principal assessment - offshore fishery area (NNJ, SNJ, or DHV) based 
on supplied catch location information.. LORAN C-Y bearings demarcating these major 
areas are provided in Figure 1.. Catch and effort data were further categorized 
temporally by calendar quarter= Hean catch per hour was computedj by area and 
calendar quarter, for each vessel class by 

~He/ f 1 -n 

where He/ f 
ci 
fi 
n 

n 

;:: ~ 
i=1 f. 

.l 

mean catch (bushels) per hour fished 
= catch in bushels in trip i 
= ·nun1ber of l1.ours fished in trip i, and 

total number of trips 

Standard deviations and standard errors were also computed for each of the mean 
catch per hour estimates (Cochranj l977)o 

Commercial Abundance Ind.iees in 1978 

Catch and effort statistics derived from vessels operatin6 in the Hiddle Atlantic 
surf clam fishery during 1978 are summarized by major area fished, vessel class and 
calendar quarter in Table 4 and Figures 8-10 .. Results from each are discussed 
separately belowe 

Northern New Jersey 

A total of 102 trip records from the offshore northern New Jersey area were amenable 
to analysis.. No Class 1 vessels reported sufficient data for derivin5 abundance 
indices for any calendar quarter during 1978.. Catch per hour fished for vessels in 
Classes 2 and 3 varied considerably both within and between quarters during the year 
(Figure 8), although no significant differences were detected in vessel class mean 
catch per effort values among calendar quarters.. Mean quarterly catch per hour for 
Class 2 vessels ranged from 13.80 bushels per hour (Quarter 2) to 26.74 bushels per 
hour (Quarter 4) (Table 4). For Class 3 vessels, seasonal rnean catch rates varied 
between 19.30 bushels per hour (Quarter 4) and 24 .. 19 bushels per b.our (Quarter 2) .. 
Overall, the weighted mean catch per hour for Class 2 and 3 vessels was 17.67 and 
21.01 bushels, rc~spectively, implying that Class 3 vessels operating in northern New 
Jersey caught 19% more per hour than Class 2 vessels in this region. This 
difference, however, is not statistically significant .. 
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Table 4 .. Commercial Catch/Effort Data for Surf Clam Vessels Operating 
in the FCZ Off New Jersey and Delmarva in 1978 

Area & Total Total 
Tonnage Bushels Hours 
___ q_lass _ Quart:._er _<;:lams_ li_iyhed 

NORTHERN NEW JERSEY 
1 - 50 1 0 o.oo 

o.oo 
o.oo 
o.oo 

51 - 100 

101+ 

2 0 
3 0 
4 0 

1 
2 
3 
4 

1 
2 
3 
4 

384 
1,782 
4,774 
2,290 

0 
6,517 
3,370 
3,217 

16 .oo 
104.00 
38 5. 50 

79 .. 00 

o.oo 
2"70 .. 50 
159.00 
167.00 

SOUTHERN NEW JERSEY 
1 - 50 1 258 22 .. 00 

77 .oo 
238 .. 50 
19911>00 

51 - 100 

1 01+ 

DELJ:iARVA 
1 - 50 

51 - 100 

101+ 

2 1,243 
3 2,628 
4 2~585 

1 
2 
3 
4 

1 
2 
3 
4 

1 
2 
3 
4 

1 
2 
3 
4 

2,354 
8,464 
6,720 
7,806 

3,841 
14,862 

9, 714 
15,91 0 

1 ,17 3 
16,152 
17 '4 54 

9,347 

10,165 
107,092 

91,566 
80,159 

157 .. 00 
542.00 
344,.50 
360 .. 00 

205 .. 30 
760 .s 0 
39 8 .. 00 
561 .oo 

82.50 
1044.00 
1022.00 

592.80 

485.2 5 
5359.75 
4601 "7 0 
39 61 .1 0 

1 47,827 1632.50 
2 282,544 10511.15 
3 256,737 8451.75 
4 216,309 7302.50 

(a) Std. Dev. Standard Deviation 
(b) SE = Standard Error 

Mean 
Bushels 

/Hour ----

23.37 
18.13 
13.80 
26.7 4 

24.19 
19.41 
19 .. 30 

11 "7 3 
14.,42 
11 .. 1 0 
13.19 

14 .. 92 
15 .. 46 
19 .. 57 
22 .. 69 

17 .. 82 
20 .. 11 
23 .. 98 
27.52 

13 .. 74 
16.73 
17.03 
16.32 

22 .. 23 
20.28 
19.88 
20.04 

28 (015 
27.46 
31.24 
30.31 

SD(a) 
Bushels 

/Hour 

18 

7.18 
13.58 

8.19 
9.22 

8c 7 9 
5.96 

13 .. 51 

o .. oo 
10.,69 

6.93 
6 .. 85 

3 .. 49 
3 .. 15 

12 .. 33 
14 .. 8 7 

4 .. 62 
13 .. 5.5 
12 .. 1 0 
17.81 

3 .. 42 
14 .. 7 6 
6.03 
5. 79 

7,.82 
7.02 
6.98 
5.99 

16.36 
13.82 
17 .1 0 
17.36 

SE(b) Minimum Haximum Number 
Bushels Bushels Bushels of 
j_Hour . /Hour _jHou~_ !_ri~ 

5 .. 08 
4.09 
1.35 
2o47 

o .. oo 
4u 7 8 
1 .. 33 
1 .. 40 

1 010 
0.51 
2 .. 18 
2 .. 51 

1 .. 39 
2'"29 
2 .. 29 
2 .. 63 

1.5 3 
1. 7 4 
0 .. 65 
o. 7 7 

1 .. 41 
0.37 
0.36 
0.34 

1.94 
0.61 
0.68 
o .. 7 5 

18 .. 29 
0.63 
3 .. 7 5 

11 .. 00 

11..58 
7 .. .50 
6 .. 44 

11073 
6 .. 58 
1 .. 72 
3 .. 60 

8<> 7 3 
8~20 

6,.67 
0,. 7 5 

12.,80 
3 .. 13 
7 .. 00 
0.33 

9.20 
6.67 
5o40 
7 .. 11 

9. 7 5 
3. 7 5 
1..33 
6.50 

28 .. 44 
45.00 
40 .. 00 
44 .. 80 

46 .. 83 
27 .. 29 
53 .. 33 

11 .. 73 
32 .. 90 
24~00 

28 .. 67 

22o86 
24.,00 
53 .. 00 
75.83 

25 .. 1 4 
63 .. 30 
46.94 
73 .. 14 

16.70 
130"67 

32 .. 50 
41.00 

37 .. 58 
69 .. 33 
45 .. 33 
40 .. 00 

8 .. 67 89.90 
1.04 90 .. 67 
0.22 117 .. 33 
2 .. 67 121 .. 50 

0 
0 
0 
0 

2 
11 
37 
14 

0 
13 
12 
1.3 

1 
5 

27 
24 

10 
38 
32 
35 

11 
35 
28 
46 

5 
72 
85 
56 

31 
357 
380 
319 

71 
509 
641 
536 
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Southern New Jersey 

Vessels operating during 1978 in offshore southern New Jersey completed 292 trips 
amenable for catch and effort analysis (Class 1: 57 trips, Class 2: 115 trips; Class 
3: 120 trips).. In every quarter, mean catch per effort was highest .for Class 3 
vessels and lowest for Class 1 vessels (Figure 9; Table 4). Within a vessel class, 
no significant differences in quarterly mean catch rates were detected., The lack of 
significant de clines in catch per hour throughout the year suggests no significant 
reduction in the abundance of southern New Jersey surf clams if effort was 
proportional to fishing mortality rates. 

Mean qu..3.rterly catch rates for Class 1 vessels ranged from 11.10- 13 .. 19 bushels per 
hour= Class 2 quarterly mean catch per tow values varied between 14.92 and 22 .. 69 
bushels per hour, whil•?. Class 3 quarterly mean catch per effort indices ranged 
between 17.82 and 27.52 bushels per hour. Yearly weighted mean catch rates for 
vessel Classes 1,2, and 3 were 12c-28, 18.76 and 23 .. 64, respectively= The mean catch 
rates for vessel Classes 2 and 3 in southern New Jersey were thus slightly 
than corresponding values for northern New Jersey., 

Delmarva 

A total of 3,062 trips during 1978 in offshore Delmarva were analyzed for commercial 
catch per <~ffort data (Class 1: 218 trips; Class 2: 1,087 trips; Class 3: 1,757 
trips). Delmarva vessel trip records comprised 89% of the total Middle Atlantic 
offshore logbook records sufficiently detailed for 1978 commercial catch/effort 
analysis., 

Temporal patterns in Delmarva surf clam catch rates, both within and between vessel 
class groupin.;s, were similar to those noted in southern New Jersey, viz: \vithin 
each calendar quarter, Class 3 vessels exhibited the highest mean catch per hour and 
Class 1 vessels the lowest, and within each vessel class, seasonal mean catch rates 
exhibited little fluctuation throughout the year (Table 4; Figure 1 0;. 

Hean quarterly catch per effort values \.Vi thin any of the three vessel classes in 
Delmarva never varied over time by more than 3"3 bushels per hour., Average overall 
catch rates for the three classes were 16 .. 67, 20 .. 13, and 29.74 bushels per 
hour, respectively, and hence were r1igher than corresponding vessel class catch 
rates in either northern or southern New ,Jerseyo 

Yield Per Recruit 

Yield per recruit analyses for Middle Atlantic surf clam were accomplished using 
Paulik and Gales' (1964) model with Woo 174.8 g, k = 0 .. 3189, t

0 
= 0 .. 1874 years, 

tr 0.25 years, H= 0 .. 25 (slightly greater than the total mortality rate of 
unexploited Canadian surf clam populations sampled by Caddy and Billard (1976)), t A 
= 16.0 years, F = 0 .. 1-2 .. 0, and tc = 0 .. 25-8 .. 0 years.. Growth relationships (vo~ 
Bertalanffy growth-in-length equation; shell length-drained meat weight equationj 
and associated growth parameters were determined from commercial surf clam samples 
taken off tile Delrnarva Peninsula (Table 5, Figure 11). 

Maximum yield per -recruit (Fmax) occurs at an age of first capture (tc) of 4 .. 5 years 
and an instantaneous f mortality ofF= 2.0 (Table 6, Figure 12). Under these 
conditions, the mean shell length at first capture is 12.5 em., 

For almost all F values, conditional maximum yield per recruit increases as age at 
first capture is increased until age 4 (about 11.8 em shell length)~ At F levels 
less than 1 .. 5, yield per recruit decreases when age at first capture is increased 
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beyond dge 4. 

If high fisl1ing mortality rates (i.e.,>1 .. 5) are .maintained, few individuals )12 em 
in shell length survive to spawn, and thus reproduction 1.nay be dependent on recent 
year classes of small individuals. Hoderate fishing levels support a heterogeneous 
age structure in the spawning population, that may be necessary when several poor 
year classes occur in succession .. 

Table 5. Calculated Hean Shell Lengths and Neat Weights at Age for 
Surf Clams from Offshore Waters of the ~1iddle Atlantic 

·--Shell LenJl!:hl_. ___ _ ____ Mea~..¥~ight~--
Age (millimeters) (inches) __ \_g_r ams) (ounces) (CF) 
·-1- 38.17 1 .. 50 3 .. 63 0.13 

2 73.40 2 .. 89 20 .. 18 0 .. 71 
3 99.01 3.90 44.25 1 .. 56 
4 117.63 L~ .. 6 3 69.52 2~45 

5 131 "1 7 5.16 92.51 3.26 
6 141 .. 01 5.55 111.,84 3 .. 94 
7 148.16 5.83 127.33 4 .. 49 
8 153.36 6 .. 04 139.38 4 .. 92 
9 157.14 6., 19 148" 57 5 .. 24 

10 159.89 6.30 155.49 5.4~ 
11 161 .. 88 6 .. 37 160 .. 62 5.6 7 
12 163 .. 33 6a43 164 .. 42 5.80 
13 16 4Q> 39 6,.47 167 .. 23 5 .. 90 
14 165 .. 16 6 .. 50 169. 29 5.97 
15 165 .. 72 6 .. 52 170 .. 80 6 .. 02 
16 166 .. 12 6G54 171~88 6 .. 06 

(1) Computed from ,Q,t - 167.20 [1·-e-0 .. 318 9 (t-0 .. 18 74) j 

Source: NMFS commercial samples 

(2) Comput,~d from logl oVJ = 3.5876 + 2 .. 6224 log10L 

Source: Nl1FS commercial samples 
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F 

0.1 
0.2 
0.3 
0.4 
0.5 
0.6 
0.7 
0 .. 8 
0.9 
1 .. o 
1.1 
1 .. 2 
1 .. 3 
1.4 
1 .. 5 
1 .. 6 
1 .. 7 
1 .. 8 
1 .. 9 
2 .. 0 

Table 6 .. Yield per Recruit (g) for Hiddle Atlantic Offshore Surf Clams 
with Various Instantaneous Rates of Fishing Mortality (F) and Age at 

First Selection (tc) 
Natural t1ortality (M) = 0.25 and Age at Recruitment= 0 .. 25 

Shell Lengths (mm) Corresponding to Various A6 es in Parentheses 

. 
(73 .. 4Ql_ -~87 .23) _(99.0-U_ (1 0~!_9 6) (117.63) _(_l_l_4. 9 4) _Q_~ 1 7 ) _(!_36 .. 48) 

14.13 14.06 13.7 4 13.2 2 12 .. 55 11 .. 77 1 o. 92 10.05 
19.46 19.87 19.84 19.41 18.69 17.73 16 .. 63 15.44 
21.46 22.41 22.7 7 22.59 21 .. 99 21 .. 06 19.89 18 .. 59 
22 .. 07 23 .. 52 24 .. 26 24.35 23"92 23 .. 07 21e92 20.58 
22.09 23 .. 96 25.03 25 .. 38 25.12 24.37 23 .. 27 21.93 
21.84 24 .. 07 25.43 26.01 25.90 25.26 24.21 22.89 
21 .. 48 24 .. 00 25.62 26 .. 39 26.43 25.88 24 .. 90 23 .. 60 
21o08 23o85 25 .. 69 26.63 26 .. 80 26.35 25.42 24 .. 15 
20.68 23 .. 66 25~69 26.78 27.07 26 .. 69 25 .. 82 24 .. 58 
20 .. 29 23 .. 56 25~64 26 .. 87 27.26 26 .. 96 26 .. 13 24 .. 92 
19.92 23 .. 24 25.57 26.92 27.40 27.17 26.39 25.20 
19.57 23 .. 04 25 .. 49 26 .. 94 27.51 27 .. 33 26.59 25 .. 44 
19.25 22 .. 84 25.40 26.95 27.5 9 27 .. 4 7 26 .. 77 25 .. 63 
18.96 22 .. 64 25 .. 31 26.94 27.64 27.58 26.,91 25.80 
18.68 22 .. 46 25.,21 26.92 27.69 27.,67 2 7,03 25 .. 94 
18 .. 43 22c29 25.12 26 .. 90 27.72 27,. 7 4 27 .. 14 26 .. 07 
18 .. 20 22.,13 25 a03 26e87 27 "7 4 27e80 27 ~23 26.18 
17 .. 98 21Q98 24 .. 95 26~84 27.7 6 27 .. 86 27e3l 26~2 7 
17 .. 7 8 21 .. 84 24 .. 86 26 .. 81 27o77 '27 ... 90 27.3 7 26qj36 
17 .. 59 '21 .. 71 24,. 7 8 26.7 8 '27 .. 78 27 .. 94 27 .. 43 26 .. 43 
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~omm~rcial Catch Size Composition 

Shell length-frequency distributions of commercial landings of surf clams from the 
principal Middle Atlantic assessment-offshore fishery areas (NNJ, SNJ, and DHV) 
during 1976-1978 are presented in Figures 13-15. Length-frequency samples were 
obtained from dockside ca teh sampling in which typically five subs amples of six 
clams were measured from a trip landing.. Overall offshore areal commercial size 
composition was derived by weighting each sample lefi6th frequency distribution by 
the total catch in bushels taken during the trip and then summing over all sampled 
trips during the year~ Surf clam catches in depths of less than 10 fathoms were 
excluded from analysis since these would normally not be from the offshore 
populations. 

Commercial length-frequency distributions in all three of the major offshore regions 
durj_ng 1976-1978 are similar (Figures 13-15). Modal size values occurred at 16-17 
em shell length v.Jith clams larger than 20 em or smaller than 12 em rarely present in 
the sampled landings. The virtual absence of clams smaller than 12 cru impli,?.s size 
selectivity in the fishery since research vessel survey size-frequency distributions 
in 1976-19 78 indicated significant segments of the Hiddle Atlantic populations to be 
smaller than 12 em (Table 3). The com1nercial catch composition hence reflects 
culling practices or the concentration of harvests on beds of predominantly large 
surf clams., Since maximum yield per recruit occurs at a size at first capture of 
about 12 em, there appears little need to implement a 1.ninimum size restriction in 
the current fishery to increase potential biological yield.. Future changes in cull 
sizes or significant dredge-induced mortality on pre-recruit clams, however, may 
necessitate reevaluation of size at first capture considerations if yield per 
recruit is to be maximized., 

Current. e Outlook Middle Atlantic Surf Clam tions 

In 1978, total surf clam landings from offshore Hiddle Atlantic \vere 
31o4 million pounds (Table 1 )., Of this total; approximately 28a8 million pounds 
·were taken from the Delrnarva area (92% of 1978 FCZ ), 2w5 million pounds 
from offsho:;~e New .Jersey (8%) ~ and less than 60,000 pounds from southern Virginia­
North Carolina (Om2%)Q 

Research vessel survey relative abundance indices dur 1978 indicated no 
significant declines in commercial size ()12cm shell length) surf clam abundance in 
any of the three major offshore fishery areas during the year" Commercial quarterly 
mean catch per effort indices varied only slightly within offshore areas throughout 
1978 further sugges relative resource stability .. 

Survey catch per tow indices for immediate sized surf clants (9-11 cm shell length) 
have not fluctuated greatly since 1976, particularly off southern New Jersey and 
Delmarva. average recruitment to the fishery should be maintained during the 
next several years.. Accordir16ly, if the distribution and level of annual Hiddle 
Atlantic landings in 1979 and 1980 approximate those in 1978, the commercially 
exploitable biomass should not change markedly in the immediate future.. However, if 
total surf clam catches from the Hiddle Atlantic assessment areas greatly exceed the 
30 million pound level in 1979 or 19 80, accelerated declines in the abundance of 
clams )12 em shell length will probably result.. Growth rate analyses (Figure 11) 
(Jones-et al.,, 1978) imply that the widespread pre-recruit resources, indicated 
during the December, 1978, and January, 1979, research vessel surveys off Delmarva 
and northern New Jersey will recruit to the fishery by 19 81 or 19 82. Significant 
increases in population size of harvestable clams should occur in. these years i£ 
natural mortality remains constant and f .ishing mortality remains minimal on these 
pre-recruit clams until then, Future research vessel survey monitoring of the 
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Introduction 

Commercial utilization of t1iddle Atlantic (Cape Cod to Cape Hatteras) ocean quahog 
populations has increased rapidly in recent years. Total US landings in 1977 were 
18.5 million pounds, a 235% increase from 1976 and 12-fold greater than the 1967-
1976 average annual catch of 1 .. 5 million pounds (Table 7). Landings from the FCZ 
during 1978 were about 20 .. 2 million pounds, a 26% increase from 1977. Prior to 
1976, virtually all US landings were derived from a small fishery off Rhode Island 
(Merrill et aL,, 1969; Parker and HcRae, 1970; Serchuk et al~, 1979a)o The 
development of a fishery off New .Jersey in 1976 and the Delmarva Peninsula in 1977 
resulted in a sharp increase in annual landings; catches frOIU these an~as comprised 
0% of the US total in 1975 but accounted for 87% in 1977. Population declines in 
Middle Atlantic surf clams exacerbated in 1976 by a massive kill of the clam stocks 
in the traditional New Jersey fishing grounds stimulated increased fishing for ocean 
quahogs (Ropes et al .. , 19 79).. The implementation of management measures enacted to 
conserve and rebuild offshore surf clam populations (Mid-Atlantic Fishery Hanagement 
Council 1977; Hurawski and Serchuk, 1979a; Serchuk et aL., 1979b) further encouraged 
continued expansion of the Middle Atlantic. ocean quahog fisheryo 

Table 7. Landil\';s of Ocean Quahogs (thousands of pounds of meat) from 
State Waters and the Fishery Conservation Zone (FCZ), 

1967-1978 

Year 

19 67 
19 68 
1969 
1970 
19 71 
19 72 
1973 
1974 
1975 
19 76 
19 77 
1978 

State vJa ters -·-------

44 .. 1(1) 
224o9(1) 
639 .. 3(1) 

1,746 .. 0(1) 
2 ,030 .. 3 u) 
1,399 .. 9(1) 
1,457 .. 2(1) 

304 .. 6(1) 
1,254 .. 4(1) 
1 ,446 .. 2 (1) 
2,464.6(2) 

FCZ 

I+, 089 .. 2 
1 6 '0 81 • 8 (2 ) 
20,199 .. 8(3) 

Total 

44 .. 1 
224~9 

639 .. 3 
1 '7 46@ 0 
2, 0 30 ~ 3 
1 ,399 .. 9 
1 ,457 .. 2 

804 .. 6 
1 , 2 5L~ .. 4 
5,544 .. 3 

18 ,5L~4 .. 3 

(1) Landings from Rhode Island, principally derived 
from within 3 miles of the coast .. 

(2) Data presented in "Fisheries of the United 
States, 1977", Current Fisheries Statistics Noe 7200 .. 

(3) Based on logbook records submitted to NHFS .. 

Studies of ocean quahog population dynamics, resource abundance and distribution, 
and life history are generally lackinge Merrill and Ropes (1969; 1970), Parker and 
HcRae (1970) and t1err.ill et al .. (1969) summarized Hiddle Atlantic research vessel 
survey cruise data collected by the Bureau of Commercial Fisheries (BCF) during 
1963-1967; however, quahog data obtained from the synoptic research surveys 
conducted during 1965-1977 have not been heretofore quantitatively analyzed. In 

(1) The following discussions, figures, and tables are taken from 
Murawski and Serchuk, 1979c, op. cit. 
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this sect ion recent research and comme rc:lal information on the di atribution, 
relative abundance, and size compos it ion of Hiddle Atlantic ocean quahog populations 
are reviewed., In addition, estimates of resource equilibrium yields are derived 
from data on population biomass, age and growth, and assumptions of the rates of 
natural and fishing induced mortality .. 

Survey.Design and Sampli1~ Procedures 

Ocean shellfish research vessel surveys were initiated in 1963 by the National 
l1arine Fisheries Service's predecessor, the Bureau of Commercial Fisheries, 
primarily to elucidate the distribution and product ion potential of offshore Hiddle 
Atlantic surf clam populations. However, complete region-wide cruises were not 
begun until 1965 (Parker, 1966; Herrill and Ropes, 1969). Sufficient ocean quahog 
samples were taken in seven cruises from 1965-1977 which were useful for population 
assessment (Table 8)~ 

Table 8.. Ocean Shellfish Survey Cruises Used in the Analysis 
of the Dynamics of Ocean Quahog Populations 

Ring 
Size or 

Cage 
Cruise Dredge Bar 
Dates Research Knife Hinutes Space 

Year _Q.1onth/Day) Vessel \Nidth Per Tow ·------ ~-·--------

1977 1/26-3/17 DELA1vJARE II 48 4 1 .. 18b 
1976 4/6-5/13 DELAI·-JARE II 48 4 1 .. 1sb 
197oa 8/13-8/24 DELAWARE II 48 L~ 1 .. 18 b 
1969 6/20-7/2 ALBATROSS IV 30 5 z .. ooc 
1966 3/14-8/27 ALBATROSS IV 30 5 z .. ooc 
1965(2) 10/27-11/14 UNDAUNTED 30 5 z .. ooc 
1965(1) 5/26-6/23 UNDAUNTKD 30 5 2 .. ooc 

a Subrilersible pmnping system used;> 

b Terminal cage used., 

c Tenninal ring bag used. 

l'1inimum 
Shell 

Length 
at Full 

Selection 

2 "'7 6 
2 .. 76 
2o76 
2 .. 48 
2G48 
2 .. 48 
2 ~48 

A grid-type sampling design was employed during all seven surveys with pre­
determined dredge stations located at either 9 or 19 km (5 or 10 nautical mile) 
intervals along transects coinciding with either LORAN lines or latitude-longitude 
bearings. Stations deeper than 80 m (43.7 fathoms) were rarely occupied due to gear 
limitations and sampling emphasis on shallow-water surf clam beds., Standard tow 
data were post-stratified to appropriate area and 20m (10.9 fathoms) depth strata 
(Figure 16). Survey strata were designed to represent relatively homogeneous areas 
of bottom tyve, depth, and ecological conditions (Emery and Uchupi, 1972). For the 
analyses in this paper, grid samples within these strata were treated as if they 
\rJere random since qua.hog beds within these zones were not thought to be 
systematically aggregatedc 

During most cruises survey coverage extended from Long Island through Delmarva; in 
some cruises southern Virginia-North Carolina and southern New England waters wer~ 

also sampled.. The southern-most boundary of the sourthern Virginia-North Carolina 
strata (not illustrated in Figure 16) extends southeast from Cape Hatteras to the 
100 m (54. 7 fathoms) isobath. 
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Research vessels and sampling gear used in each of the recent surveys are listed in 
Table 8. In the firs·t four surveys (1965-1973) an hydraulic: clam dredge with a 30 
inch ·~vide knife was used while the latter three cruises used a 48 inch wide dredge .. 
Details of the construction and operation of the dredges are described and 
illustrated in Parker (1966; 1971), Standley and Parker (1967), Ropes et al~ (1969), 
and Parker and HcRae (1970). 

After each tow, contents of the dredge were dumped, sorted by species and 
enumerated.. Volume determinations were made if the ca tc.h exceeded 1 bushel.. The 
usual practiee was to take a 1 bushel subsa."llple for length frequency analysis .. 
Total shell length (longest dimension) was recorded to the nearest em for quahogs 
that ~·Jere whole or broken but measurable. Total live weight of the catch was not 
routinely recorded because of the variability in weights of quahogs due to 
contamination with substrate from the dredging process.. Hence, catch weights were 
derived by applying appropriate areal length-weight equations (Table 9; Murawski and 
Serchuk, 1979b) to the prorated length frequency distribution of each tov,;r, viz: 

where 
... .._ 

B 

Li 

N 
b 

c 

= 

= 

15 b 
B L: eLi N1 

L=1 

total calculated catch in weight per tow 
mean shell length of quahogs in 10 nun size groups i, 
expressed as the wid point of the size group (iee., for size 
groups 0-9, 10-19," .... 140-149 mm, Lr= 4.5, 14 .. 5 ...... 144,.5 nun),. 
total number of qua.hogs caught vJ'ithin size ,sroup i 
slope of the appropriate areal length weight equation 
(Table 9) 
antilog of the intercept of the appropriate areal length 
weight (Table 9)o 

Table 9.. Statistics Describing Regression Equations Bet·ween Shell 
Length (mm) and Drained Heat ~veight (g) for Ocean Quahogs 

Area 
Standard 

Error of b 
Correlatl.on 

Coefficient 

Southern 
New England 
Long Island -9 .. 124283 2 .. 774989 0 .. 0199 o .. 9670 

New Jersey 

Delmarva -
North 
Carolina 

-9 .. 847183 

-9 .. 042313 

2 .. 949540 

2,.787987 

Source: Hurawski and Serchuck, 1979b 

0"0294 0.9546 

0.,0800 0 .. 9172 

The prorated length frequency distribution of each tow was derived from the measured 
subsamples by multiplying the number of quahogs in each size group by the ratio of 
the total number caught to the total number measureda For tows in ·which no length 
samples \.vere taken, the ap.i:Jropriate strata cumulative length frequency distributions 
were applied to catch. 
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Since tow duration and gear varied slightly bet\.veen survey cruises, individual tow 
catches (numbers and weight) were standardized to a 48 in. '.vide dredge and four 
minute tmv. Thus, the 1965-1969 tow data were multiplied by 1.28; the product of 
the linear correcti.on factors; 1.6 (the ratio 48/30), and 0.8 (the ratio 4 
minutes/5 minutes). Odometer readings (n = 217) from the 1965 and 1969 surveys 
indicated that during a five minute tow an average of 64.74 m2 of bottom was covered 
by the 30 in .. wide dredge. Thus, approximately 82.87 m2 was sampled during a 
standardized towo 

Abundance Indices 

Standardized mean catch per tow data (numbers and meat ·weight) of ocean quahogs, by 
area/depth strata, for the 1965-1977 shellfish surveys are presented in Table 10 .. 
The relative distribution of biomass from the 1965 (spring) and 1977 surveys 
(Figures 17 and 18) are indicative of the time series of data .. 

Table 1 0,. Catch per Tow Data of Ocean Quahogs, by Area/Depth Strata 
for Ocean Shellfish Surveys, 1965-1977* 

Area 
~e~(ill) Cruise 

Southern New England 
20.1-40.0 1977 

1+0 ~ 1-60 .. 0 
60 .. 1-80 .. 0 

Long Island 

1970 
1977 
1977 

Oo1-20~0 1977 
1976 
1970 
19 69 
1966 
1965(2) 
1965(1) 

20 .. 1-40.0 1977 
19 76 
19 70 
1969 
1966 
19 65(2) 
1965(1) 

40.1-60.0 1977 
19 76 
1970 
1969 
1966 
19 65(1) 

60.1-80.0 1977 
19 76 
1970 
1969 

80.1-100 .. 0 1976 

Number 
of Tows 

11 
4 

15 
10 

2 
6 
4 
4 
3 

17 
10 
14 
26 
14 
25 
21 
20 
29 
17 
36 
21 
23 

1 
26 
15 
18 

6 
21 

2 

Catches in Numbers 
Standard 

He an 

20 .. 00 
183 .. 50 

77.87 
15.80 

0.00 
L~ .. oo 
8 .. 00 
0 .. 64 
0.00 
0.00 
0.13 

32 .. 64 
103 .. 72 
26 5. 3 6 
149.20 
130.07 
139.71 
114 .. 45 
243 .. 24 
293.54 
214.81 
136 .. 63 

0.00 
208 .. 29 
134.40 
100.83 

13 .. 17 
39 .. 13 
o.oo 

35 

Deviation 

34 .. 83 
337 .. 03 

97 .. 1 0 
37 .. 14 

o .. oo 
9.80 

16 .. 00 
1 .. 28 
o .. oo 
o .. oo 
0"40 

48 .. 21 
18 5 .. 80 
320.49 
242 .. 99 
266 .. 08 
320 .. 66 
215 .. 13 
171 .. 43 
206.08 
203 .. 15 
197.19 

o .. oo 
179 .. 88 
195.73 
169.15 

20.59 
104 .. 30 

o.oo 

Catches 
.~'!_ ~l~at We~ht (kg) 

Standard 
Mean Deviation 

0 .. 5326 
4 .. 5183 
1 .. 7288 
0 .. 3615 

0.,0000 
0 .. 0785 
0 .. 1940 
0.0246 
0 .. 0000 
0 .. 0000 
0.0031 
0.9444 
2 .. 9419 
6 .. 3862 
3 .. 5 362 
3.5116 
3. 39 73 
2 .. 8899 
5.2236 
6 .. 1944 
5 .. 2784 
2 .. 9080 
0.0000 
4 .. 9 551 
2 .. 6715 
2 .. 217 5 
0.1925 
0.8946 
0.0000 

0 .. 9315 
8 .. 2074 
2 .. 2 351 
0 .. 8231 

0 .. 0000 
0 .. 1923 
0,.3880 
0 .. 0492 
0 .. 0000 
o.oooo 
Oe0098 
1 .. 2 39 7 
5 .. 2644 
7 .. 2196 
5.222 5 
7 .. 0453 
7.4062 
5.7174 
3 .. 3971 
L+.2529 
5.29 87 
3. 9825 
0 .. 0000 
4.8447 
4.2497 
3 .. 7 895 
0.2415 
2 .. 4139 
0 .. 0000 



Table 10 (continued) .. 

New Jersey 
0.1-20 .. 0 1977 7 o.oo o.oo 0.0000 0.0000 

1976 12 o.oo o .. oo 0.,0000 0.0000 
1970 11 0.18 0.40 0.0048 0.0115 
1969 12 o.oo 0 .. 00 o.oooo 0.0000 
19 66 17 0.00 0.00 o .. oooo 0 .. 0000 
19 65 (2) 23 0.11 0.53 0.0032 0.0156 
19 65 (1) 19 o.oo 0 .. 00 0.0000 0.0000 

20.1-40.0 19 77 24 24.62 63.7 9 0.8451 1 .. 9455 
19 76 34 55.53 18 6.12 1.6464 4.4192 
19 70 45 28.69 72 .. 11 1.7182 4.3060 
1969 52 51.15 229.6.5 1. 28 96 4.5480 
19 66 82 30.02 103 .. 60 1 .. 127 9 3. 4 7 61 
1965(2) 49 5.12 1 0 .. 15 0.1933 0 .. 3682 
1965(1) 58 67.82 278 .. 01 1 .. 7108 5 .1 558 

40 .. 1-60 .. 0 1977 26 114 .. 00 190 .. 43 3 .. 4920 .5. 7138 
1976 20 146 .. 55 261 .. 82 4.3 251 7 .. 5912 
19 70 23 148 .,0 L~ 160 ... 00 7. 5929 8 .. 3864 
1969 14 65.92 78 .. 7 3 1.8244 2 .. 158.5 
19 66 29 116.17 203 .. 41 4.2543 7 .. 0372 
19 65 ( 2) 3 322 .. 56 527 .. 84 8 .. 6975 13 .. 9972 
19 65 ( 1) 33 179.86 232.02 5.1960 6 .. 9 847 

60 .. 1-80 .. 0 1977 12 49.92 74 .. 97 1 .. 3 656 2 .. 2 556 
19 76 9 71 .. 56 69 .. 96 2 "1488 2 .. 2 201 
19 70 4 307 .. 75 263.,91 8 .. 9548 7.6338 
1969 17 98 .. 03 191 .. 75 2 .. 3772 3 .. 9401 

80 .. 1-1 oo .. o 1977 1 8 .. 00 o .. oo 0 .. 1441 0 .. 0000 
1976 6 1.67 2 o58 0 .. 0572 0.0888 
1969 1 2 .. 56 0 .. 00 0 .. 1067 0 .. 0000 

Delmarva 
0~1-20~0 1977 9 o.oo 0.,00 0 .. 0000 0 .. 0000 

t9 76 13 o.oo o .. oo 0 .. 0000 0 .. 0000 
19 70 13 o.oo o.oo o .. oooo 0 .. 0000 
19 69 23 o .. oo o .. oo o.oooo 0.0000 
19 66 14 o.oo o .. oo 0 .. 0000 0.0000 
196.5(2) 27 o .. oo o.oo o.oooo 0 .. 0000 
19 65 (1) 21 o.oo o.oo 0 .. 0000 0 .. 0000 

20.1-40 .. 0 1977 32 0. 7 5 3.71 0 .. 0360 0.17 95 
19 76 31 9.16 35 .. 84 0.3269 1. 2 531 
19 70 3L~ 1.79 5 .. 45 0.0838 0 .. 2706 
19 69 48 2 .. 32 12 .. 23 0 .. 0787 0.4176 
1966 63 1. 85 6 .. 23 0 .. 0674 0 .. 2318 
1965(2) Ld 1 .. 6.5 6 .. 7 4 0.0592 0 .. 2 318 
19 65(1) 64 3 .. 18 9.31 0.0890 0 .. 2581 

40 .. 1-60.0 19 77 11 137.73 351 .. 38 3. 6 329 8.2199 
1976 13 38.23 42.77 1.4657 1.4248 
1970 9 105 .. 7 8 242 .. 62 2~4654 4 .. 4750 
1966 11 69.35 87.64 2 .. 8033 3.6442 
19 65 ( 2) 4 7.36 11 .. 37 0 .. 2124 0.2579 
1965(1) 30 125.65 222 .. 56 3 ~ 1341 4 .. 5993 
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Table 10 (continued) 

60.1-80.0 1977 6 51.00 49.67 1.3620 1.1011 
1976 9 48.44 80.56 1.4827 1.8 768 
1970 4 17.7 5 30.40 0. 6 263 1. 0 347 
1969 19 6.20 12.48 0.2145 0.4296 
1965(1) 2 14.7 2 19 .o 1 0.4570 0.6007 

80.1-100.0 19 77 1 o.oo 0.00 0.0000 o.oooo 

Southern VA-
N. Carolina 
0.1-20.0 1976 6 0.00 0.00 0.0000 o.oooo 

1970 5 0.80 1. 7 9 0.0069 0.0153 
1969 5 o.oo 0.00 0.0000 0.0000 
1965(2) 9 0.00 0.00 0.0000 0.0000 
1965(1) 6 o.oo 0.00 0.0000 0.0000 

20.1-40.0 1976 18 0.33 1.41 0.0128 0.0544 
1970 5 0.20 0.45 0.0101 0.0 226 
1969 13 o.oo o.oo 0.0000 0.0000 
1965(2) 16 1.04 3.54 0.0320 0.0991 
1965( 1) 59 o.oo 0.00 0.0000 o.oooo 

40.1-60.0 1970 1 8.00 o.oo 0.3077 0 .. 0000 
1969 1 3.84 0.00 0.1202 0.0000 
1965(2) 6 6.19 6.60 0.16 92 0.1809 
1965(1) 15 4.01 11.01 0.1520 0.4418 

60.1-80.0 1970 2 5.50 7.78 0.17 28 0.2444 
19 65(2) 2 0 .. 00 0.00 o.oooo 0.0000 
1965(1) 2 o.oo o.oo 0 .. 0000 0.0000 

* Standardized to catch of 48 in. wide dredge, towed for 4 minutes. 

A total of 10% (171) of the stations sampled between 1965 and 1977 were located 
within the southern Virginia - North Carolina area. Yearly strata catch per tow 
indices exhibited marked variation reflecting the sporadic distribution of quahogs 
in this region. However, 95% confidence limits about the mean catches per tow 
(+21cr2/ln) suggest that differences over time within strata were not significant. 
Abundance indices for southern Virginia - North Carolina were the lowest of all 
areas for each depth range from 20.1-80.0 m (11 - 43.7 fathoms). 

The ocean quahog resource off the Delmarva Peninsula occurs in waters deeper than 20 
m (11 fathoms). Survey indices for depths greater than 20 m were significantly 
higher than corresponding strata to the south. The 40.1-60.0 m (22 - 32.8 fathoms) 
strata usually exhibited the highest relative abundance of quahogs. Differences in 
catch per tow values over time were generally not significant, although means were 
highly variable, particularly in the 40.1-60.0 m interval. Approximately 31% (552) 
of the stations sampled during the period were from t"his area. 

The relative abundance of quahogs off New Jersey in waters greater than 40.0 ra deep 
was similar to that off Delmarva. However, indices for the 20.1-40.0 m depth 
stratum were significantly greater than off Delmarva. The largest percenta6e (36%) 
of the stations sampled during the period were off New Jersey. 

Average catch rates from Long Island strata were generally greater than 
corresponding strata in other areas. The 40.1-60.0 m depths exhibited the highest 
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mean catches per tow, consistent with trends for southern Virginia - North Carolina, 
Delmarva, and New Jersey. Abundance indices did not apparently vary significantly 
during the time period. The increased shoreward abundance of quahogs off Long 
Island .may reflect generally cooler waters there than :further to the south 
especially during the summer~ A total of 22% of the stations \..Jere located off Long 
Island~ 

Limited data for the southern New England area were collected during cruises in 1.970 
and 1977.. The lack of an extensive time series precludes assessment of the 
significance of changes in abundance over time= Data Eor the 1977 survey do, 
however, indicate that trends in relative abundance by depth are cons is tent with 
other areas. 

?ize ~omposition 

Survey catches of ocean quahogs were comprised of individuals ran6ing in size from 
2-14 em (0 .. 75" - 5.5") shell length (longest dimension) .. Dredge specifications and 
shell morphometry data indicate that minimum shell lengths at full selection ranged 
f:rom 6-7 em for the t·wo survey dredges used (Table 8). Shell length frequency 
distributions for most area/depth strata were unimodal; modal sizes usually ran6ed 
from 6-10 em., Little change in frequency distributions within strata occurred 
during 1965-1977, suggesting relative resource stability.. Substantial differences 
in length composition, however, were evident between strata and areasG> The lart;;est 
quahogs sampled were from of.f New Jersey with few individuals greater than 11 .. 9 em 
(4.7") taken off southern New England, Long Island~ Delmarva, or soutnern Virginia­
North Carolina.. ~'lost of the New Jersey quahogs r than 12 em were from 20 .. 1-
40 .. 0 m depths~ with pro.sressively fewer large quahogs in deeper wate:tso The 

t proportion of small quahogs (<5 em) were from Long Island with :fewer small 
quaho;:;s in other areas.. Individuals less than 4 em vJere rarely taken from depths 
shallo\.ver than 40 em in any an;!a, perhaps indicating poor recruitment to those 
strata during the study period. 

Statistical analyses of relative abundance indices (Table 10) revealed little 
significant change in quahog populations over time, Stable population size is 
further suggested by the lack of ificant fluctuation in frequency 
composition, and the relative scdrcity of small individuals. Hence, catch per tow 
data for all years were combined to compute single indices for those area/depth 
strata \,vith sufficient information (Long Island-Delmarva)~ The highest abundance in 
numbers and meat \.Veight per tow was in waters 40 .. 1-60 .. 0 m deep off Long Island and 
New Jersey (Table 11). 

Estimates of population density - the absolute number and wei~ht per m2 - were 
calculated assuming the dredge sampled an average of 82 .. 87 m per tow& These 
estiraates must be considered minimum because the dredge is not thought to be 100% 
efficient in sampling clam populations. Also, only clams above a certain size will 
be fully retained by the dredge" Population size estimates were derived for quahogs 
of all sizes taken in the research sampling.. Estimated densities ranged from 0 .. 02 -
2 .. 70 individuals and 0 .. 02 - 60.18 g/u.f. .. 

The minimum population size of quahogs inhabiting the area from Long Island through 
Delmarva was computed utilizing tainimum density calculations and corresponding 
stratum areas (Figure 16). Population size for each stratum was derived by 
multiplying number and weight per m2 by the nutnber of m2 of ocean bot tom in each. 
Total population size is hence the sum of the strata estima te.s (Table 11). A total 
Middle Atlantic resource of 56.6 billion quahogs and 1 .. 5 million mt o:E meat ~..Jas 
estimated., The distribution of total biomass was greatest off Long Island (.46%) 
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follovred by New Jersey (44%) and Delmarva (10%).. Average meat weights were largest 
off New Jersey (32 g) (about 1 ounce) followed by Delmarva (28 g) and Long Island 
(23 g) .. 

Table 11. Hean Catches per Tow, Average Densities, and Minimum 
Population Size Estimates for Ocean Quahogs from. Long Island - Delmarva 

Sampled During NMFS Shellfish Surveys, 19 65-19 77 

Area and 

1?_~-~u~-

Long Island 

0.1- 20o0 
20.1- 40.,0 
40.1- 60.0 
60~1- 80.0 
80.1-100.0 

New Jersey 

0.1- 20 .. 0 
20u1- 40o0 
40.1- 60 .. 0 
60 .. 1- 80.,0 
80 .. 1-100 .. 0 

Delmarva 

0.,1- 20c1 
20.1- 40 .. 0 
40m1 60.,0 
60 .. 1- 80.,0 
80,1-100.0 

TOTAL 

Number 
of 

Tows 

46 
149 
124 

60 
2 

101 
344 
148 

42 
8 

120 
313 

78 
40 

1 

Average 
Catch/Tow 

Meat 
vveigh t 

~umbe~ _(kg)_ 

L.30 
129.6 5 
223.96 

78 .. 86 
o.oo 

0.05 
38.01 

138 Q 48 
98 .. 59 

2 0 57 

o.oo 
2o77 

96 .. 49 
24.,00 
o .. oo 

0.0300 
3 .. 3089 
4 .. 9868 
1 "6 655 
o.oooo 

0.0013 
1 0 2 26 2 
'+.7190 
2 .. 6657 
Oe0743 

o .. oooo 
0 .. 0968 
2 ~ 6 527 
0.7253 
o.oooo 

Ave rave 
._De~ i t_y__ ( ;21_ 

Heat 
Weight 

Numbers ... __ \$]_ 

0.02 
1 .. 57 
2 0 7 0 
0 .. 95 
0 .. 00 

o.oo 
0 .. 46 
1 .6 7 
1 .. 19 
0 .. 03 

0~00 
0.03 
1 .,16 
0 .. 29 
o .. oo 

0. 3 611 
39 .. 9288 
60.1762 
20.0977 

0 .. 0000 

0 .. 0151 
14 .. 7 96 7 
56" 9446 
32 .. 1673 

008960 

0.,0000 
1 "16 81 

32 .. 0104 
8 .. 7 523 
o.oooo 

Hinimum 
Population Size Estimate 

Numbers 

15,809 '900 
7,312,331,312 

17,956,052,870 
4,930,390,147 

0 

1 '7 92 '17 4 
4,296,491,970 

11 ~129 ,064,200 
5,585,360,331 

35,202,305 

0 
308,736,895 

4-~518,622,965 

502,578,436 
0 

Heat 

0.8 
411 .. 4 
881.4 
229 .. 5 

0 

0.1 
305 .. 6 
836 .. 1 
332 .. 9 

2 .. 2 

0 
23,. 7 

27 3~ 9 
33.5 

0 

56,592,433,505 3,331.1 

The amount of resource available for sustainable harvesting has been generally 
thought of as the production in excess of that needed to maintain the population at 
a certain stock size, and has thus been tenned surplus production (Schaefer, 195L•; 
Gulland, 1971; Sissenwiue, 1978). For populations exhibiting logistic growth, the 
point of maxinmm surplus production occurs at the i-nflection of the population 
growth ·function, corresponding to a level of 50% of the vir6in stock size (Schaefer 
1954).,. Methodologies to compute surplus production are based on historical catch 
and effort data for established fisheries; ho~,yever~ the available data for the 
Hiddle Atlantic ocean quhog resource are not sufficient for these purposes.. Gulland 
(1971) proposed a simplistic model for calculating maximum sustainable yield (MSY) 
when adequate data for more sophisticated analyses are lacking.. Haximurn sustainable 

catch (Cmax) is related to the optimum relative stock size (X= 1/2 vir,5in stock 
size~ B0 ) and the instantaneous natural mortality rate (M) by: 

Cmax (X) (M) (Bo) 
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It is that the actual population will not follow the formula precisely 
but it is likely some deviations may compensate each other (Gulland, 19 71),. An 
additional tenn has been included in this formula to reflect fishing mortality 
caused. by the dredge damaging q uah.obs that are not harvested.. The actual rate of 
additional mortality is not precisely known but has Deen tentatively estimated at 
be. tween 40 and 60% of the amount harvested (Mid-Atlantic Fishery l.vlanage.ment Council, 
1977)., Calculations of the natural mortality rate of ocean quahogs have not been 
reported.. However, recent studies (Dr. I. Thompson, Princeton University, personal 
comnnmciation) have suggested that a signficant proportion of the resource raay live 
longer than 100 years. Values have been incorporated of the instantaneous natural 
mortality rate (H) into the calculations of HSY ranging from 0 .. 01 (36.8% of the 
population living to 100 years) to 0.10 (<0 .. 1% of the population living to 100 
years). The latter value is similar to the calculated mortality rate of the sea 
scallop, Placopect en ~~~_§!_llanicus, which inhabits much of the quahog's range in the 
Middle Atlantic (Merrill and Posgay) 1964). 

Calculations of HSY for the ocean quahog resource from Long Island - Delmarva are 
presented in Table 12. istimates of vir.sin biomass are those expanded from 
stratified catch per tow information from surveys, and therf~fore, must be considered 
minimume Values of HSY vary considerably primarily on the assumed natural 
mortality rate.. The natu.ral mortality rate of quahogs is probably less th.an that of 
scallops considering the more dynamic. nature of the sea scallop resource (Serchuk et 
al .. , 1979c). If H < 0 .. 05 for quahogs ()0.7% survive to 100 years), then 11SY for the 
area Long Island -Delmarva would J).'~ expected to be less than so$ 7 million pounds 
per year~ The ocean qua.hog fishery operating in the FCZ harvested 15 .. 0 million 
pound.s in 1977, and an estimated 2092 million pounds in 1.978 .. However, most of the 
offshore Hido.le Atlantic landings were derived .from the New Jersey and Delmarva 
areas, which account for 54% of the total calculated biomass from Long Island -
Delmarvao Thus~ J.f the relative ureal distribution of landings does not , NSY 
for the area being fished is probably less than 27 .,0 million pounds (50 .. 0 X 0 .. 54),. 

Further n::!finement of HSY estimates will be possible as additional infonuation on 
age and growth, breakage of tm.narvest,:;d quahogs and catct1/ef:Eort data become 
availar)le .. However~ it should be noted that the Schaefer modf~l that maximum 
surplus productton \ldll occur when the standifl6 stock :.Ls reduced to one-half of the 
virgin .1_,2-vel;o Therefore, harvests above HSY in the initial. f years should not 
cause irreparable harm to the resource. Lf, however, subsequent evidence suggests 
rapid resource depletion and little concurrent recruitment to the population, 
appropriate constraints on the should be considered= 
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Table 12. Calculations of Haximum Sustainable Yield (MSY) for Ocean 
Quahogs from Long Island - Delmarva 

(1:1 = instanteous natural mortality rate, B0 =biomass in meat weight 
available to the fishery, X = proportion of vir6in stock size for MSY 

:from Schaefer yield model, P :;:.; amount of additional biomass 
lost from dredge mortality of unharvested quahogs expressed 

as proportion of amount caught) 

(weights in thousands of pounds) 

(H) ( X ·p HSY 
·---~-

0 .. 01(a) 3,331,127 0 .. 5 0.4 9,993 
0.5 8,329 
0.6 6,662 

0 .. 02(!:>) 3,331,127 0 .. 5 0 .. 4 19 '9 86 
0.5 16,655 
0.6 13,324 

0.027(c) 3,331,127 0 .. 4 26,983 
0.5 22,486 
0.6 17,989 

0 .. 05(d) 3,331,127 0 .. 5 Oc4 49,967 
0 .. 5 41 '6 39 
0.6 33,312 

O.,lO(e) 3,331,127 0.,5 0(>4 99,934 
0"5 83,279 
0 .. 6 66,622 

(a) Equivalent to 36.,8% of the population livine; to 100 years~ 
(b) E crUElval(~nt to 13 .. 5% of the population livin6 to 100 years .. 
(c) Equivalent to 6~7% of the population living to 100 years .. 
(d) Equivalent to 0.,7% of the population living to 100 years" 
(e) Equivalent to <0.1% of the population living to 100 years., 

Offshore New land Surf Clam Resour 

Introduction 

Surf clams occur on the northwest Atlantic continental shelf from the southern Gulf 
of St .. La\vrence to Cape Hatteras, North Carolina.. Numerous studies have alluded to 
the general distribution of surf clams (Herrill and Ropes, 1969; l1err.ill and 
Webster, 1961+; Ropes et al .. , 1969) and the fishery potential in various localities 
(Belding, 1910; Caddy and Billard, 1976; Schneider et al .. , 1977; Serchtik et al .. » 

1979; Murawski and Serchuk, 1979). Research vessel clam survey cruises conducted by 
the NMFS occupied sampling stat ions in southern New England as well as Middle 
Atlantic Bight waters during several years. This discussion considers data derived 
from various sources on the distribution, relative abund.a nee, and f ist1ery potential 

1 The following discussion and figures are taken from: 
Hurawski, s, A. 1979. On the question of offshore surf clam, 
Spisula solidissima, resources off New England, Nl'1FS, 
WoodsHole Laboratory Reference No .. 79-22: 15 p. 
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of surf elams, particularly as they r;=.la te to offshore (beyond 3 miles) waters east 
of Montauk Point, New York. 

Distribution 

Herr ill and Ropes (19 69) charted the locations of surf clam occur renee from Cape 
Hatteras to Nova Scotia (Figure 19). These distribution records were derived from: 
(1) records of the US National Huseum, (2) tt1e lVluseum of Comparative Zoology at 
Harvard University, (3) sea scallop dredge samples from a Hiddle Atlantic cruise of 
the R/V DELAWARE I (I1errill, 1962), (4) Campbell grab samples from cruises of the 
R/V GOSNOLD (Emery et al .. :t 1965; Wigley and Emery, 1968), l5J surf clam dredge 
samples from the 1965 cruises of the R/V UNDAUNTED, and (6) miscellaneous records of 
bottom samples by the R/V ALBATROSSe 

Distribution records are most numerous for the Middle Atlantie areas vvest of l1ontauk 
Pt .. , due in part to the emphasis on sampling of the most productive commercial 
clanuning areas (Figure 19).. East of Hudson Canyon records of occurrence indicate 
the resouree is concentated inshore.. The distribution of surf c.:lams in waters 
greater than 20 m deep from Long Island to Georges Bank is sporadic. In contrast, 
from New Jersey to Cape Hatteras clams are. distributed much more evenly over the 
continental shelf (Figure 19).. Records of occur renee for ocean quahog, also 
presented by l1errill and Ropes (19 69), suggest that this species is widely 
distributed in offshore waters from Long Island to Georges Bank. Thus, the paucity 
of surf clam samples from the same area implies they are relatively scarce .. 

Host records of occurrence off New England are from inshore Rhode Island and 
l1assachusetts v7aters., Surf c.lams occurrences are numerous in inshore waters from 
Cape Cod to Cape Ann,. Off northern New England and Nova Scotia surf clams appear to 
be scarceQ 

The factors that control larval s and recruitrnent to the adult surf clam 
populations are poorly understood.. Nevertheless:. distribution is probably in part 
controlled by depth and sediment characteristicso 

JVlerrill and Ropes (1969) report the maximum depth at \.vhich live surf clams 1r1ere 
as 66 m.. Tl1e ave rage depth of surf clam occur renee in .Middle Atlantic 

waters, during transect sampling~ was 29 m, however, few clams were taken at depths 
greater than 40 m" Substrate characteristics may also be important as a factor 
influencing the success of larval settlements.. The distribution of median sediment 
diameters of surface samples from the Atlantic shelf (Emery and Uchupi, 1972) is 
presented in Figure 20. Interestingly, areas where median size exceeds 4~ 
appear virtually devoid of surf clams (Figures 19 and 20). 

Belding (191 0) commented on the distribution of surf clams off the Hassachusetts 
coast by posing the question "What is the present extent of the sea clam beds in 
Hassachusetts?" He continued: 

No large beds, as formerly existed at Dennis, Nantucket, and Chatham are. 
knm.vn to the fishenuen, although sea clams are found in more or less 
abundance at several places along the Hassachusetts Coast.. The largest 
bed at the present time is at JV!onomoy Point, Chatham~ In Plum Island 
Sound and Ipswich Bay sea clams are found on the low flats, but the 
fishing is limited to the low-course tides.. Off Nahant, Hull and 
vJinthrop are scattered beds of these large clams, which are occasionally 
washed ashore after storms.. Sea clams are gathered off Plymouth by the 
fishermen.. The numerous bars off Barnstable, Yannouth, and Dennis on 
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the north side of the Cape furnish all extensive territory, while along 
the inner side of the Cape small beds are located at Wellfleet, Truro, 
and Brewster.. At Provii.l.cetown the fishermen thoroughly dredge the beds 
at Wood End in their search for bait." 

"on the outside of the Cape marry shells are found on the beaches, 
showing that beds exist on the ocean side. At Chatham there is a fine 
bed at the present time,. The south shore of Dennis formerly was a great 
locality for this mollusk, but few are now found. At Nantucket sea 
clams an~ now gathered in .many parts of the harbor, principally from a 
large bed on Hussey shoal.. Sea clams are also found near Cape Page and 
on the shores of Martha's Vineyard. In certain waters of the 
Commonwealth the shells of this mollusk form the greater part of the 
shell deposits on the ocean bed.. The principal fisheries are at 
Chatham, Provincetown, and Plymouth." 

Belding's obsenrations are in general agreement with distribution records plotted by 
Herr.ill and Ropes (1969) .. Distribution maps recently issued by the 1Ylassachusetts 
Executive Office of Environrnenta.l Affairs confim the earlier observations .. 
Locations of greatest abunc..tance off Hassachusetts are apparently near Horseneck 
Beach in Westport, the South Beach of JVlartha' s Vineyard, and west of Nantucket .. 
Extensive inshore beds are also located in Wellfleet Harbor, and along the shore of 
the outer Cape. 

Limited sampling of the offshore bivalve resource off southern New England was 
accomplished during R/V DELAVJARE II shellfish assessment surveys in 1977 and 1978 .. 
Relative abundance of surf clams Has monit·::>red during these surveysj) and samples 
were taken ~lith a 48-inch wide hydraulic shellfish dredge.. Stations were either 
randomly selected within strata (1978), or located along transects and post­
stratified (1977) (Figures 1 and 21)e 

In the area from l'iontauk Pt .. to Nantucket~ surf clams \vere taken at 19% (7/37) of 
the stations in 1977, and 6% (2/35) in 1978,. In contrast, the Delmarva Peninsula 
area, ~.vhich supports the bulk of the offshore commercial fishery, yielded surf clams 
at 56% of the stations occupied in 1977. Host of the NH"IiiT England surf clam catches 
during the two surveys \vere derived from strata 95 and 41 (Figure 21).. The largest 
single survey catch from the New England stations '1;'/as 220 individuals., 

Shell length frequency distributions of surf clams sampled from southern New 
England, New J~=.rsey, and Delmarva during the 1977 and 1978 surveys are presented in 

22 and 23.. A significant proportion of the clams sampled from New En5land 
waters were greater than 12 em shell length, rtJ'hich apJ?ears to be the minimum shell 
size normally taken in the Hiddle Atlantic offshore fishery (Hurawski and Serchuk, 
1979). However, the modal length of clams > 12 em long was generally smaller off 
southern New England than farther to the south., 

Fi Potential 

The first organized fishery for surf clams began in the 18 70s off Cape Co do The 
meats were used primarily for bait in the handline fishery for cod and haddock .. 
However, the clam resource in the Cape Cod region was severely depleted after the 
turn of the century (Ropes et al., 1969)., B'elding (1910) commented on the 
variability of the Massachusetts fishery: 

"If reliance can be placed on torical writing~ the present generation 
perhaps is witnessing the passinc; of the sea clam. Vlhile it is indeed 
true that the large beds, •N"hich once made Chatham, Dennis and Nantucket 
famous for their bait fishery, have passed away, the lack of authentic 
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statistical figures for the past years, and the erratic nature of the 
fishery, large beds appearing first in one locality and then in another, 
lasting only a few years before they become exhausted, render any 
conclusions indefinite. Campa ring the yield of 19 07 and 18 77 for Cape 
Cod, as given by E.. Ingersoll, we would find a decrease from three 
thousand barrels to a few htmdred, which would imply a serious decline, 
were it not known that in 1877 the large bed at Dennis was in a 
flourishing condition .. Nevertheless, it has been clearly demonstrated 
that whenever a large bed in any locality has been discovered it has 
been depleted in the course of seven years by overf ishingm There are 
several specific examples of the depletion of large natural beds by ill­
advised methods of fishing, which have contributed to the decline of tne 
fishery .. " 

Total New England surf clam landings are presented in Table 13. From 1950-197ti 
annual New England landings averaged 136,000 pounds, and 0.4% of the US total., The 
preponde ranee of distribution data herein reviewed suggests that most of the New 
England surf clam resourr..:.e exists in inshore areas (less than 3 miles from shore), 
thus, it is probable that virtually all New England catches were derived from within 
State waters .. Offshore landings from Ne1,;r land waters during 1978 ·were reported 
to be 27,000 pounds, although the accuracy of these figures is unknown (Hurawski and 
Serchuk, 1979). Thus, offshore landings may have been but 3% of the region's 1978 
total of 812,000 pounds .. 

Research survey data suggest that abundance of surf clams may be relatively high in 
some offshore locations souti1 of Cape Cod., Surf clams from these areas are of a 
commercially usaiJh~ size (greater than 12 em)~ although modal sizes of harvestable 
clams are smaller off southern New England than in the traditional offshore surf 
clam beds off New .Jersey and the Delmarva Peninsula.. Although some survey stations 
exhibited relatively high densities, the of occurrence of surf clams in 
dredge samples off southern New England was less than in the con1mercial fishing 
areas off Net.v .Jersey and Delmarva.. t.enn frorn southern New England 
offshore waters ~vill probably not approach those from traditional offshore fishing 
grounds due to tne relatively high risk of damaging harvesting gear and the sporadic 
distribution and epnemeral nature of the surf clam resource in this area (belding~ 
1910) c The bot tom tGpography of New England wa tees north of Cod 
obviates large-scale dredging operations with traditional surf clam gear used. in the 
Hiddle Atlantic fishery (Emery and Uchupi, 1972; Dept .. of Commerce, 1971) .. Although 
fe"liv survey data exist for offshore waters north of Cape Cod, the probability of a 
significant harvestable resource in this area is remote (Herrill and Ropes, 1969) .. 
The magnitude of the surf clam resource on Georges Bank is presently unknown .. 
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Figure 19 

Distribution Of Surf Clams In The Middle Atlantic Bight 

And Gulf Of Maine (From Merrill And Ropes, 1969) 
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Figure 20 

Distribution Of Median Diameters Of Total 
Sediment (Including Gravel Fraction) 

Of Surface Samples From Atlantic 
Continental Margin. Median Diameters 
Are Expressed In Phi Units - Negative 

Logarithm To Base 2 Of Diameter In 
Millimeters (From Emery And Uchupi, 1972). 
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Figure 21 

Ocean Shellfish Survey Strata, Hudson Canyon To Western Bank 

Offshore 

Strata Square Depth Strata Square Depth Strata Square Depth 
Number Miles (fms) Number Miles (fms) Number Miles (fms) 

29 1096 15-25 37 672 15-25 45 392 15-25 
30 669 25-30 38 280 25-30 46 416 25-30 
31 932 30-40 39 967 30-40 47 871 30-40 
32 627 40-60 40 513 40-60 48 1109 40-60 
33 363 15-25 41 602 15-25 49 244 15-25 
34 203 25-30 42 343 25-30 50 150 25-30 
35 601 30-40 43 432 30-40 51 139 30-40 
36 694 40-60 44 383 40-60 52 307 40-60 

Inshore 

91 340 5-15 
92 191 5-15 
93 83 5-15 
94 229 5-15 
95 446 5-15 
96 495 5-15 
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VI.. DE SCRIPT ION OF l:lABITAT 

VI-1. Cond i tion Of The Habitat 

No scient ific infonuation has been produced since the 1977 FMP wa s promu lgated which 
woul d neces s itate the revision or upda of this section. 

VI-2. Habi tat Areas Of Part icula r 

No scientific info rmation has been produced s ince the 1977 FHP was promu lgated which 

would neces sitate the revision or up dating of this sect ion.. However, the 
Environmental Protection Agency h as requested that no fishing be permitted between 

38°20'00"N to 38°25'00"N and 74°10'00"W to 74°20'00"W be cau se the area i s  a sewage 
dispo s a l  area and between 38°40'00"N to 39°00'00"N and 72°00'00"\\f to 72°30'00 .. \J 
because it is a toxic i ndustrial waste site (W., E. Stickney, personal 
corumun ica tion), 

VI-3. Habi tat Protection Programs 

No speci al habi tat protection programs exist in the habi tat of the s urf c lam and 
ocean quahog s es that are the subjects of this plan.. Samp ling fo r po l lution is 
carried out by b oth the Nl'�lFS and the Enviro:nmental Protection Agency and within the 

te rritoria l sea by variou s state agencies.. Habitat protection programs are 
administered by a variety of .Federal agenci es inc luding the Bureau of Land 
l"lanageti.lent of the Interior Department, the Coast Guard, and the Envirorrmenta l 
Protection Agency.. The States in the on with ap proved Coastal Zone Management 
Programs are Haine� Hassachusetts, Rhode Is land ,  part of New Jersey, Mary la nd , and 
North Caroli na., 

Studies on the ef feet s of ocean dumping are recommended in Sect ion XVI" 
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VII. FISHERY MANAGEHENT JURISDICTION, LAWS, AND POLICIES 

VII-1. Management Institutions 

The US Department of Comu.erce, acting through the Hid-Atlantic, New England, and 
South Atlantic Fishery Hanagement Councils, pursuant to the FCHA, has authority to 
manage the stocks. 

VII-2. Treaties And International Agreements 

No treaties of international agreements exist relative to surf clam or ocean quahog. 

VII-3. Federal Laws, Regulations, And Policies 

The only known Federal law that regulates the management of the surf clam and ocean 
quahog fisheries is the FCMA. The ~~ater Pollution Control Act, as amended, is 
important in maintaining the habitat of surf clam and ocean quahog. Federal law 
provides for financial assistance for commercial fisheries. Part 251, Title SO, 
Code of Federal Regulations, sets forth this program as operated by the NMFS. On 
July 12, 1977, the N~1FS issued a final rulemaking establishing conditional fisheries 
status in the surf clam fishery.. This means that financial assistance in that 
fishery will be limited to that which does not significantly increase harvesting 
capacity. No Indian treaty rights are known to exist relative to this fishery. 

VII-4. State Laws, Regulations, And Policies 

The State of New Jersey has managed its surf clam resources within its territorial 
sea since 1975. These regulations, as modified in 1976, are discussed in Section 
VIII-2, and a copy of these regulations appears in Appendix I I of this amended FMP. 

The State of New York has many regulations governin5 the harvest and disposition of 
clams in general from its territorial sea, and the New York State Department of 
Environmental Conservation has proposed a management plan specifically for inshore 
surf clams. This proposal is discussed in Section VIII-2. 

Several New England States have statutes that empower towns to regulate the harvest 
of shellfish to the limit of their territorial seas. The details of these statutes 
are not available at this time. None of these towns, however, has promulgated 
regulations which constitute "management plan" for either surf clam or ocean quahog. 
In addition, all states within the range of either species have various statutes or 
regulations governing the harvesting, disposition, etc., of shellfish in general 
within state waters. These regulations are principally concerned with the 
prohibition of taking shellfish from polluted waters and time and location 
limitations on fishing to help enforce these regulations. 

VII-S. Local And Other Applicable Laws, Regulations And Policies 

Information on the New England town laws that regulate shellfish harvesting to the 
limit of the territorial sea is not available at this time (see Section VII-4). No 
other local or other laws, regulations, or policies which specifically address the 
surf clam or ocean quahog fisheries are known to exist. 
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VIII. DESCRIPTION OF FISHING ACTIVITIES 

VIII-1. History Of Exploitation 

Overview of the Surf Clam Industry! 

As early as 1634 it is reported that American Indians roasted surf clams that washed 
ashore on Virginia beaches. Clams were also used as livestock feed and fertilizer 
by the early English settlers. The surf clam industry began around 1870 as a New 
England bait fishery which supplied the groundfish fleet. 

Product ion be tween the 18 70s and 1929 did not exceed 3, 000 barrels of salted surf 
clams lJer year. In 1929 power boat dredging with scrape type dredges began, and 
from that date through 1942 landings did not exceed 2 million pounds of meats per 
year~ 

Increased demand for food during \Jorld War II led to the use of surf clam meats for 
human constnilption. An early constraint to this market was the inability 
of processors to remove sand from surf clam meats.. The development of an effective 
drum ~Jasher in 19~·3 solved this problem. 

Harvesting efficiency was improved with the development of the hydraulic jet cage 
dredge in 1945.. Apparently, most of the surf clam industry entered the field of 
food processing around 1946.. Hand methods of processing surf clara continued until 
the development of automatic shucking machines in the early 1970s., The machines 
supplemented hand processing and streamlined the harvesting~ processing~ and 
marketing sectors of the industry .. 

Surf clam harvests in the 1940s began off 1-Jew York and concentrated in this area 
from 19b,5 through 1954 (Figure 20), Surf clam meat was much cheaper and more 
readily obtainable than hard- or soft-shelled clam meat, and surf clam had better 
consumer 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 production of prepan:~d clam 
products,. 

Of particular significance to the industry was the discovery of extensive and 
densely populated surf clam beds off the New Jersey coast around 1950 (Figure 20) .. 
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 resource base for the 
industry.. During this period, gear modifications and improvements increased 
harvesting ef and thus clam yield, to a point \vhere daily vessel quotas were 
imposed by processing plants whose capacities were limited,. 

Overview of the Ocean Quahog Industry 

The ocean quahog resource is considered large, but until recent years was virtually 
ignored by domestic commercial fishermen.. The ocean quahog industry began in Rhode 
Island around 1943 when the war food program attempted to develop red meat 
substitutes. After the war, ocean quahog meats were used as inexpensive substitutes 
for n1ore expensive hard and soft shelled clam meats, but the dark color and strong 
flavor of the meats proved to be major deterrents to successful ma.rketing5 After 
the Rhode Island fishery landed 1.5 million pounds of meats in 1946, this industry 
declined to lovl levels dw:= to increased product ion in the surf clam fishery .. 

(1) The historical overview draws on a study of the US clam industries 
by T. Ritchie, University of Delaware. 
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In the early 1970s, ocean quahog landings accounted for only about 1% of the total 
weight and less than 1% of the total ex-vessel value, annually, of all clams landed 
in the US.. Since 1976, however, landings of ocean quahog have increased 
dramatically.. This increase is directly related to (a) the decline of surf clam 
abundance, coupled with the effects of federal quota management, (b) significantly 
increased price of surf clam meats, and (c) technological advances in the processing 
industry which have reduced (narketing problems associated with the flavor and color 
of quahog meats~ It is estimated that the 1977 co1nmercial harvest of ocean quahog 
accounted for almost 20% by weight and 7.5% by ex-vessel value of all clams 
harvested commercially in the US. 

VIII-2. Domestic Commercial And Recreational Fishing Activities 

Surf Clam 

Table 13 shows the weight and Table 14 the ex-vessel value of surf clam landings by 
state from 1950-1978.. In most cases, these data "I:JJere originally collected as 
bushels of clams landed and were converted to pounds of meats based on a factor of 
17 pounds per bushel~ Surf clam landings in New England have traditionally been 
converted to pounds of meats using a factor of 11 pounds/busheL, (The larger factor 
approximates the weight of the complete shucked meats; the smaller factor 
approximates the meat \.Veight per bushel which is used by the processing plants .. ) In 
Table 13, therefore, New England surf clam landings are given in 17 pounds per 
bushel form, in order to facilitate comparisons with the Mid-Atlantic fisheryo 

Some gross trends in the fishery evident from Tables 13, 14, and 16, and Figures 24, 
26, and 27 are the growth of the fishery in the New York Bight (New York and New 
Jersey landings), the shift in effort to beds of£ Virginia, the decline in New 
Jersey landings in recent years, and the steep increase in value of surf clam since 
1976 .. 

The surf clam fleet has usually concentrated its efforts in one area until the catch 
rate began to decline, and then has moved to more productive grounds~ The 
decreasing abundance of surf clam off New Jersey and the discovery of large beds of.f 
Virginj_a resulted in a shift of effort to the latter area :in the early 1970s., The 
introduction of meeha.nic.al s bucking devices around 19 70, which increased the 
capacity of processing plants, coupled with the expansion of the fishing grounds, 
resulted in ever-increasing surf clam landings beginning around 1970"' A peak catch 
of over 96 million pounds of meats (roughly, 5,647,060 bushels) was recorded in 
1974, about 2.,5 times the weight landed only a decade earlier .. 

After 1974, surf clam landings began to decline rapidly, to approximately 49 million 
pounds in 1976, the last full year without federal management of the offshore 
resource and fishery.. The Surf Clam and Ocean Quahog FHP was implemented by the 
Secretary of Comu.1erce in November, 19 77, and the slight increase in total surf clam 
landings that year, to about 52 million pounds, was undoubtedly due at least in part 
to greatly increased effort by the industry (aggravated by the significant increase 
in the nUinber of vessels which entered the fishery that year) in anticipation of the 
stringent quota management and the vessel moratorium imposed by the FJVIP .. 

The Surf Clam and Ocean Quahog FMP stipulated an Optimum Yield of 1.8 million 
bushels (about 30 million pounds of meats) for calendar year 1978 in the Fishery 
Conservation Zone. Actual reported landings in 1978 totalled about 39.5 million 
pounds (preliminary estimate). The difference between actual landings and the quota 
is attributable to surf clam landings in the territorial sea (i.e., 4+ million 
pounds from inshore New Jersey waters, 2.4 million pounds from inshore New York 
waters, and about 800t000 pounds from inshore New England waters) and inadvertent 
overruns of the quota in the FCZ fishery .. 
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Surf c.lam (and ocean quahog) data presented in this FU.P Jo not include, to 
any reliable extenc, catches by gear ocher than dredges. as discussed below, those 
states 1v-hich have significant surf c.lam beds within their territorial seas bave 
relatively small but traditional hand gear (i.e., , rakes, etc.) fisheries for 
surf clam.. Such fisheries exist in New York and New England. It is possible 
that alr::J.ost all of this catch is used for bait, although documentation of the 
magnitude and disposition of these catches is largely nonexistent. It is highly 
probable, however, that the landings by these local fisheries are nee;,ligible in 
comparison with those by the dredge fleet. 

Vl 
1-

"" ~ 
w.. 
0 

<.1) 

~ 
5 
c. 
w.. 
0 

Vl 
::: 
2 
....I 

:;:: 

5 ~ NEW YORK ---~J~ .250 

40 

35 

30 

25 

20 

15 

10 

~ 
r 2.500 

I 

1\ [::::: 

I 

l NEW JERSEY l ..., I I 1 ,750 

~ I \1 I I I r1.500 
I 

1 
I u 1 ,250 l 
j I I 

~ I~ 
\r l .ooo 

I 
I 

750 

1 

"" 500 

250 

1901 1910 1920 1930 1940 1950 1960 1970 1978 

Reported Surf Clam Landings In New York And New Jersey, 1901-1978 

(Dashed Lines Indicate Missing Data Years) 

(From McHugh and Williams, 1976, and NMFS statistics) 

Figure 24 

53 

Vl 

~ 
;;; 
::::1 
c::;l 

w.. 
0 

Vl 
Q 

~ :a 
§ 
1= 



Table 13 .. Surf Clam Landings by State 
(Thousands of Pounds of Heat) 

New New New 
Year York :Jersey Delaware ~a ryland Virginia ~ngla_nd Total# 

1950 3286 4298 130 43 7757 
1951 4046 6420 1532 34 12032 
1952 4138 7418 1089 5 12650 
1953 3345 6578 2454 12377 
1954 3360 6877 1346 359 11942 
1955 2026 8278 1695 36 12035 
1956 2368 11583 2 1850 190 15993 
1957 1599 15224 192 934 6 17955 
1958 429 12462 780 792 2 14665 
1959 514 20164 17 05 850 3 23236 
1960 722 23448 478 420 5 25073 
1961 722 26697 71 19 27 509 
1962 840 29830 99 75 15 308.59 
1963 974 37548 64 38586 
1964 1218 36875 38 20 38151 
1965 1505 42307 27 5 1 44088 
1966 1840 4317 4 6L• 55 45133 
1967 2305 L•1589 1149 25 45068 
1968 3008 32181 5328 17 28 40562 
1969 3431 36039 27 57 7127 208 20 49582 
1970 4182 39669 8734 13681 889 253 67408 
1971 3688 28 721 7694 7752 4507 268 52630 
1972 2713 21332 8551 7330 23384 249 63559 
1973 3319 21588 6630 7448 43323 96 82 40L~ 
1974 3951 22657 5817 5426 58219 63 96133 
1975 ~-580 35550 2315 5351 39088 110 86994 
1976 3455 2437 8 7135 14064 165 49217 
1977 3425 23130 8393 15791 1055 51794 
1978* 2399 15133 8367 127 58 812 39469 

Source: Fishery Statistics of the US and unpublished NMFS Data 

* Preliminary 

IF Includes Any Unallocated Catches 

Note: F~rlP in effect during 1978,. 
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Table 14. Ex-Vessel Value of Surf Clam Landings 
(Thousands of Dollars) 

New New New 
Year York JerseL Delaware ---- Maryland Virginia England 

1950 331 416 11 8 766 
1951 422 622 138 6 1188 
1952 431 802 17 4 1 1408 
1953 418 790 204 1412 
1954 420 844 168 26 1458 
1955 253 967 141 4 1365 
1956 306 1277 ( 1) 17 3 26 17 82 
1957 220 18 67 18 134 1 2240 
1958 69 1317 93 93 (1) 1572 
1959 61 1622 17 0 70 1 1924 
1960 85 1546 48 34 (1) 1713 
1961 65 16 93 6 2 17 66 
1962 76 1917 9 6 2 2010 
1963 91 2580 5 2676 
1964 109 2504 3 3 2619 
1965 127 3048 22 (1) 3197 
1966 148 3714 6 8 3876 
1967 190 4051 106 5 4352 
1968 295 3299 536 2 5 L~137 

1969 390 427 8 324 894 24 3 5913 
1970 L~90 4685 935 1475 110 35 7730 
1971 438 3877 1030 981 527 38 6891 
1972 313 27 80 1132 1151 2528 37 7941 
1973 413 2709 780 1167 4777 20 9866 
1974 719 29L~8 770 939 6836 13 12225 
1975 768 4721 362 1011 5682 26 12570 
1976 1089 1 ()819 3829 7545 64 23355 
1977 1108 117 84 L~703 8684 455 26735 
1978* 776 7503 4914 7384 unkno-vm 20577+ 

Source: Fishery Statistics of the United States, and unpublished NHFS data_, 

# Includes any unallocated catches 

(1) Less than $500 

* Preliminary estimates 
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Table 15. Surf Clam Catches By Water Areal 
' 

19 74-19 77 
(Pounds of Meats) 

~Ja ter Area 
(Name or Coded Area) 1974 19 75 1976 1 

Inshore Hassachusetts 
Waters2 2 0, 7 00 47,000 68,057 299,035 

Atlantic Ocean Off 
I1assachuse t t s3 17,325 185,284 

Ins hare Rhode Island 
vJa ters4 20,200 24,000 21 '1 00 19 8,200 

Area 612 4,314,700 4,705,300 3,573,600 3,680,000 

Area 614 11,930,500 32,986,900 13,376,400 7,277,000 

Area 615 3,054,200 1,839,500 2,28 8, 400 423,500 

Area 621 18,5 52' 1 00 8 »263,1 00 15,728,900 23' 567,1 00 

Area 625 860,800 650,100 1 '7 30' 5 00 11 '481 '2 00 

Area 626 29 8,100 3,377,400 

Area 631 57,358,600 38' 438,200 12 '035, 600 932»500 

Atlantic Ocean 
(unspecified) 20,400 

Total 96' 111 '8 00 86,954,100 49,158,482 51,421,219 

Source: W1FS Unpublished Statistics 

(1) See Figure 2 5 

(2) Includes Buzzards Bay, Cape Cod Bay, Nantucket Sound and Vineyard 
Sound 

(3) Atlantic Ocean waters within the territorial sea in 1976, and beyond 
the territorial sea in 1977 

(4) Includes Block Island Sound, Long Island Sound~ Sakonnet Point, and 
Atlantic Ocean waters within the territorial sea., 
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Table 16. Surf Clam Landin_ss by State and Water Area, 1974 - 1977 
(Landings in Pounds of Heats) 

Average 
Year Territorial Sea Conservation Zone Total $/1~ 

MASSACHUSETTS 
1974 31 '991 31,991 0 .. 27 
1975 72,636 72,6 36 0.27 
1976 131,954 131,954 0.41 
1977 462,145 28 6,348 748,493 0.46 

RHODE ISLAl~D 

1974 31,218 31 , 218 0.13 
1975 37,091 37,091 0 .. 18 
1976 32,764 32,764 0.29 
1977 306,309 306,309 0 .. 37 

NEW YORK 
1974 3,951,200 3, 9 51 , 2 00 Oe18 
1975 4,579,600 4,5 79,600 0.17 
1976 3 ,1+54' 800 3,454,800 0 .. 32 
1977 3,425,000 3, 4 25 '000 0 .. 32 

NEW JERSEY 
1974 12,165,300 10,491,500 22,656,800 OG l 3 
1975 28,745~800 6,804,100 35,549,900 0 .. 13 
1976 3' 038,800 21,338,900 24,377,700 0"44 
1977 4~345,300 18,784,400 23' l 29 '7 00 0.,51 

DELAWARE 
1974 5,817,400 .5,817~400 0 .. 13 
1975 1 '712,100 602,.500 2) 311+ ,500 0 .. 16 
1976 
1977 

HARYLAND 
1974 5,426,100 5 '4 26,1 00 0 .. 17 
1975 5,350,700 5,350,700 0 .. 19 
1976 7,134' 800 7 '134' 800 0.54 
1977 8,392,900 8,392,900 Oo56 

VIRGINIA 
1974 5,524,600 52,694,800 58,219,400 0" 1.2 
1975 7,575,500 31,512,800 39,088,300 0 .. 15 
1976 14,064,2 00 14,064,200 0.54 
197"7 15' 7 91 ,1 00 15' 7 91 , 1 00 0.55 

NORTH CAROLINA 
1974 
1975 
1976 20,400 .20,400 0.47 
1977 
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Territorial Sea Surf Clam Fisheries 

New York State Surf Clam Fishery 

The fishery for surf clam in New York is similar in many respects to the fishery in 
New England. Almost all surf clams landed in New York are taken in the territorial 
sea and an unknown, but probably s icant, fraction of the catch is used for 
bait, 

Surf clams are landed in Kings (Brooklyn), Nassau, and Suffolk Counties, although no 
catch statistics are available for the Suffolk. fishery.. The fishery in Brooklyn 
harvests surf clams from uncertified (i, e., not approved for the taking of 
shellfish for hurnan consumption) waters for use as bait, primarily to supply the 
party and charter boats in that area .. 

Four boats in Nassau County supply surf clams that are processed into products for 
human consumption. Landing statistics for this component of the State fishery are 
unavailable.. A total of five boats in Brooklyn and Nassau are licensed by the State 
for the harvesting of bait clams from uncertified waters. At least several of these 
vessels (in the bait and food fisheries) possess federal permits for the FCZ 
fishery~ 

In 1978, 12 vessels (19 in 1977) were permitted by the New York State Department of 
Environmental Conservation (NYS DEC) to harvest surf clam by "mechanical means" in 
non-Atlantic Ocean waters (i .. e .. , Gardiners and Peconic Bays, Long Island Sound, 
etco ).. These are mostly small vessels (e .. g .. , 30 to 40 feet in length) ttlhich harvest 
surf clam with hydraulic bucket dredges on a seasonal basis., The average blade 
length for this gear is probably no greater than 20 incheso Probably all of the 
surf clam catch taken by these vessels is sold for bait, although the DEC does not 
forbid the use of these clams for hillnan food., The vessels probably are active in 
the surf clam fishery only dur those rnonths vvhen demand for bait is stronge The 
number of vessels 1111hich participate ]_n this fishery is probably dependent o-r1 the 
price and availability of surf clam relative to that :Eo r finf :isho None of these 
vessels harvests surf clam in the FCZ~ and few, if any, possess a federal permit for 
the FCZ fishery at present (NYS DEC, personal communciat.ion) .. 

An unknown number of State residents harvest an w.1known quantity of surf clams \illi th 
hand gear (tongs) in Suffolk County& This catch is u..ndoubtedly used entirely for 
bait, and most of it is sold to local bait dealers (NYS DEC, personal 
communication) 0 

The New York State DEC is currently developing a management plan 
surf clam (Spisula _?olidi~_:ima_ and ~-pisula poqnyma) fishery. 
regulations, it adopted, will not set a territorial sea optimum 
quota, but specify (among other provisions) that: 

for its inshore 
The proposed 

yield or other 

(a) No person shall fail to land surf clams in the State of New York when 
such surf clams were harvested from shellfish lands in the marine district .. 
(b) No person shall use a dredge for the harvesting of surf clams in the 
mar.tne district u..nless both the blade and the manifold of such dredge have 
lengths of 72 inches or less .. 
(c) No person engaged in the harvesting of surf clams in the marine district 
shall fail to maintain a complete, accurate, and up to date log .. 

While no controls on entry into the State fishery are proposed, provision (b) above 
should discourage the development of a large scale fishery in State waters. The 
largest dredge size currently in use in the New York te .r:ri to rial sea (the rna rine 
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district) is 72 inches. 

Ne~. Jersey Inshore Surf Clam Fishery 

Figure 28 shows estimated. landings of surf clam from the New Jersey territorial sea 
versus total New Jersey surf clam landings from 1965- 1977. Over this period, 
about 31% of State surf clam landings have come from within three mil(.:!s of shore. 
Surf clam from these inshore areas, however, have traditionally been valued less 
than offshore surf clam (primarily because of the smaller size and meat yield per 
bushel of inshore clam),., From 1974- 1977 (the only years for which these data are 
available), inshore New Jersey clam accounted for 4 6% by tve igh t and 2 5% by ex-vessel 
value of the total State surf clam landings. In 1977, the average dockside prices 
per bushel for inshore and offshore surf clams in New Jersey were about $6.32 and 
$9.20, respectively. 

In 1976, the State of New Jersey initiated a comprehensive management plan for its 
inshore surf clam fishery, the only state to do so to date.. This fishery is 
regulated under New Jersey Administrative Code 725-12o1, under the authority of New 
Jersey Statutes Annotated .50:2-6.3 (Aprendix II).. This management program provides 
for separate but complementary regulation of the two components of this fishery, the 
bait fishery (i .. e .. , for surf clams from waters not certified for the taking of 
shellfish for htunan comsu.'Ilption) and the "conuaercial" (i.e,, food) fisheryo 

The most important features of the New .Jersey management program for the 
"commercial" clam fishery (by far the biggest component of the inshore industry, 
although comparative landings data are tm.available) are (1) a ceiling on the number 
of vessels licensed to harvest surf clam, (2) a seasonal (December-April) quota of 
250,000 bushels~ (3) a weekly catch limitation per vessel of .500 bushels, and (4) a 
dredge size limitation of 60 inches., No limitation is placed on the number of 
vessels which may fish bait clam, nor are there seasonal or weekly catch 
restrictions on such tlar.vests., Regulations ~vhich apply to both segments o£ the 
inshore industry include (1) a landings tax of $0.05 per bushel, (2) loc;book 
reporting requiremet1.ts, and (3) a yearly license fee of $5 .. 00 per gross ton of 
vessel, NetJ .Jersey does not require reporting by surf clam processors .. 

Virtually all of the vess<~ls licensed for the insilore New Jersey fishery possess 
federal permits for the FCZ surf clam fishery., Based on the number of licensed (as 
opposed to active) vessels, the inshore New Jersey fleet accounts for about one­
third by number of all vessels licensed for the FCZ surf clam fishery.. Table 18 
gives physical characteristics of the inshor,e New .Jersey fleet (compare to Table 
25). 

Two provisions of the New .Jersey management program which may have significant 
economic impacts on the overall State fishery are the season and the dredge 
size limitation. Taken together, these provisions probably favor small vessels 
(eo g., less than 50 tons) operators, since a small vessel (1) is less able than a 
large vessel to fish offshore areas during winter (bad weather) months, (2) can most 
likely operate a 60 inch dredge more economically than a large vessel (which should 
have greater fixed and variable costs and which may be forced to change dredges 
frequently, depending on intent to work inshore or offshore beds), and (3) is 
guarant,~ed that lar;se vessels will not harvest the inshore quota at a rate 
significantly greater than 500 bushels per week per boat. Data in Chapter IX 
illustrate the relative performance of the inshore New Jersey fleet in the FCZ surf 
clam and ocean quahog fisheries. 
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Table 17. New Jersey Inshore Surf Clam Licenses, 1974-1979 

Commercial 
Year Commercial and Bait Total 

1974 44 3 0 47 
1975 54 11 0 63 
1976 48 19 2 67 
1977 51 4 2 57 
1978 60 5 3 63 
1979 56 6 4 61 

Table 18 .• Size Distribution of Vessels Licensed for the 
Inshore New Jersey Surf Clam Fishery, 1979, 

By Tonnage Class (Food Fishery Only) 

Class I Class II 
(0-50 GRT) (SO-l 00 GRT) 

Number 15 29 
% of Total 27 53 
Ave rage Tonnage 39 78 
Average Tonnage, Fleet 78 

Figure 28 

New Jersey Surf Clam Landings By Water Area, 1965-1977 
(One Bushel = 17 Pounds Of Meats) 
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~ew England Surf Clam Fishery 

Reported landings of surf clams in New England by weight and ex-vessel value are 
given in Tables 13 and 14. Since 1950, r<3ported New England landings have 
accounted, on average, for less than 1% of the total weight and ex-vessel value of 
total US surf clam landings (varying from 0.3% to 3.0%, by weight, over that 
period).. The New England fishery is conducted almost entirely within the 
territorial sea (Table 15) (as is the New England ocean quahog fishery), and, as a 
significant dredge fishery, exists only in Massachusetts and Rhode Island (Table 
16). From 1964-1978, reported surf clam landings in Hassachusetts and Rhode Island 
have averaged just over 100,000 pounds of meats per year in each State, although the 
Rhode Island fishery did not begin until 19 70 .. 

Table 19 gives the reported landings in these States by fishing gear from 1964-1974 
(the latest year for which these data are available). Only surf clams taken by 
dredges have been reported in official fishery statistics for Rhode Island, although 
it is quite possible that small amounts are also taken by hand (i. e,., rakes, hoes, 
etc*) gear~ Surf clams caught by dredges and landed in Rhode Island are used almost 
entirely for products for human cons\ID1ption. 

From 1964-1974, approximately 16%, on average, of the :reported landed weight of surf 
clams in Hassachusetts has been taken by hand fishing gear.. This figure may be an 
underestimate, however, since catches by such gear cannot easily be documented by 
Nl1FS port agents.. It is probable that almost all of the surf clams taken ~vi th this 
kind of equipraent is ust~d for bait., 

Surf clams are also harvested '.vith hand fishing gear, in unknown quantities, in the 
other New England States, but these catehes have never been recorded in official 
fishery statisties, and are undoubtedly negligible compar·ed to reported New England 
landings"' A small-scale dredge fishery fo .r surf clams was begun in Naine in 19 78, 
but this must, at the present time, be regarded as an experimental venture .. 

Landings by the New land surf clam dredge fishery have increased greatly in the 
last fr:!w years, and this is u.ndoubtedly due at least in part to the sie:,nificant 
increase in the price of surf clams over the same period, although the average ex­
vessel price in New England is s ificantly less than in the mid-Atlantic offshor.e 
fishery.. As Table 16 indicates, the average ex-vessel price per pound for Nel..V 
England surf clams (overall) is similar to that for inshore surf clams in New York 
and that paid for surf clams from inshore New .Jersey beds (Section VIII-2)a 

As Table 13 indicates, surf clam landings in New England have fluctuated 
proportionately more than landings by the mid-Atlantic surf clam fishery. This is 
undoubtedly due at least partially to the fact that many New England fishermen are 
active in the surf clam fishery on a seasonal or part-time basis only.. Fluctuations 
in New England landings may not reflect surf clam abundance or availability so much 
as they do availability of other species.. Most of the New England vessels which 
harvest surf c.lams are small vessels (compared to the mid-Atlantic fleet), and 111any 
are inshore lobster vessels, especially in Massachusetts.. It is unknm.vn at the 
present time how many vessels harvest surf c.lam or ocean quahog in inshore New 
England waters, but less than 20 New England vessels currently have permits for the 
fishery in the FCZ (i .. e., about 10% of all pennitted vessels) .. 

The New England surf clam resource and fishery are clearly distinct from those in 
the mid-Atlantic., No significant (i. e., commercially exploitable) beds of surf 
clams have ever been found in offshore New England waters, and it is extremely 
unlikely that beds large enough to sustain a fishery at all comparable in magnitude 
to tlte mid-Atlantic fishery, even for a few years, existo 
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Table 19. Reported New EnJland Surf Clam Landings by State by Gear 
19 64-1977 

(Rounded to the nearest hundred pounds, ten dollars, 
and one cent, where appropriate) 

Rhode 
Hassach uset t s Island 

Year s Rakes Hoes Total ---

1964 Pounds 20,2 00 16,800 3,400 
Dollars 2,780 2,480 300 
$/Pound 0.14 0 .. 15 0.09 

1965 Pounds 900 900 
Dollars 150 150 
$/Pound 0 .. 16 

1966 Pounds 54,600 53,600 900 
Dollars 8,030 7,880 150 
$/Pound 0 .. 15 0.15 0 .. 17 

1967 Pounds 2 4' 700 24,700 
Dollars 4,500 4,500 
$/Pound 0.18 0 .. 18 

1968 Pounds 28,300 18 '1 00 10,200 
Dollars 5,060 2~660 2,400 
$/Pound 0 .. 18 0 .. 15 0.24 

1969 Pounds 20' 200 18 '1 00 1,900 300 
Dollars 3,150 2,660 440 50 
$/Pound 0 .. 16 0 .. 15 0.,23 0 .. 17 

1970 Pounds 1 33' 700 121,500 12,200 119,000 
Dollars 18,970 16,070 2~900 15,840 
$/Pound 0 914 0 .. 13 0 .. 24 0 .. 13 

1971 Pounds 28,300 15,000 3,100 10,2 00 239' 200 
Dollars 5,420 2,270 840 2,310 32,260 
$/Pound 0.19 0.15 0.,27 0 .. 23 0.13 

1972 Pounds 47,000 40,400 2,300 4,300 202,300 
Dollars 1 0' 140 8,400 770 980 27,270 
$/Pound 0 .. 22 0 .. 21 0 .. 33 0 .. 23 0.13 

1973 Pounds 69,400 48,500 1,200 19,600 26,400 
Dollars 16 '690 10' 650 320 5' 710 3,610 
$/Pound 0.24 0 .. 22 0.27 0.29 0 .. 14 

1974 Pounds 32,000 31 '1 00 900 31 ,2 00 
Dollars 8,650 8,380 280 3, 920 
$/Pound 0.27 0.27 0 .. 31 0 .. 13 

65 



Ocean Quahog 

The ocean quahog fishery was traditionally a small industry operated out of Rhode 
Island ports. The Hid-Atlantic ocean quahog fishery began in 1976 (in New Jersey) 
and has grown rapidly since that date (Tables 20 and 21 and Figure 29). The 
development of the fishery in this area is attributable to declining surf clam 
abundance, advances in ocean quahog proce technology, the relatively high value 
of surf clam, the effects of surf clam quota management under the Surf Clam and 
Ocean Quahog FHP, and the excess harvesting capacity of the Hid-Atlantic surf clam 
fleet., The 1978 total catch of ocean quahog, about 23 million pounds, was about 27 
times greater than the catch five years earlier, and about 88% of the 1978 harvest 
was landed in Mid-Atlantic ports~ 

The New England ocean quahog fishery has been conducted almost entirely ~~i thin the 
territorial sea~ and only began to expand into offshore waters in 1977., About 88% 
of the 1977 New England qU:::'1hog catch was taken in inshore waters. The New England 
fishery remaiYl.s dominated by its Rhode Island component, which has been responsible 
for about 95%, on averagell of all New England ocean quahog landings from 1973-1978. 

Vessels from New Jersey dominate the Mid-Atlantic ocean quahog fishery.. Ocean 
quahog fisheries are presently developing in Haryland and Virginia, but not in New 
York, which has never recorded any landings of this species. The Hid-Atlantic 
fishery has relied exclusively on offshore quahog beds,. 

The surf clam indust:ry has created a strong market demand for prepared clam 
products~ The supply of surf c.lam meat has decrease significantly in recent yearsj) 
and the cost of surf clam Iileo.t has remaj_ned high (over $1 OoOO per bushel, ex-vessel, 
during some months in 1978) despite the great increase in ocean quahog landings 
during the same period.. The average dockside price for Hid-Atlantic ocean quahog in 
1978 was just under $3.,00 per bushel.. Processors are increasingly utilizing ocean 
quahog tD the extent technically feasible in pr clam products, although it is 
clear from the difference in value of the two species and from information from 
industry members that ocean quahog is not now (and n.tay never be) co.u1.pletely 
subst:ittltable for surf clam~ Ultimately, the development of this industry will 
largely depend on future advances in processing technology, and the availability and 
relative costs of other clam meats from the east coast surf clam fishery and other 
areas .. 

Table 20. Ocean Quahog Landings (Pounds of Heats) by Distance from Shore 
Cwa ter area) 

1977 1976 1975 19 74 ---·---- --------

Landings 0-3 mic ( 1 bs ~) 2,509,000 1,497,400 1 ,29 6, 700 838,300 
Ex-vessel value,0-3 mi~ $ 711,3 38 $ 378,977 $ 248,385 $ 145,933 
Landings FCZ (lbs .. ) 15,893,590 4,103,700 
Ex-vessel value, FCZ $4,860,219 $1 ,237,894 
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Table 21. Volume .. Ex-Vessel Value, and Average Ex-Vessel Price 
Per Poundl of Reported Ocean Quahog Landings, By Region, 1973-1978 

(Thousands of Dollars and Thousands of Pounds of Heats) 

New England3 
---crua n t i ry-

Value 
$/Pound 

Hid Atlantic4 
Quantity 
Value 
$/Pound 

Total ----Quantity 
Value 
$/Pound 

19 73 

1457.0 
250 .. 0 

0 .. 17 

11+5 7. 0 
250 .. 0 
0 .. 17 

1974 

838.3 
146 .. 0 

0 .. 17 

838 .. 3 
146.0 

0 .. 17 

1975 

1296 .. 7 
248 .. 4 

0 .. 19 

1296 .. 7 
248.4 

0 .. 19 

1976 

1501.5 
379.8 

0 .. 25 

4099.6 
1237.0 

0 .. 30 

5601 .. 1 
1616.9 

0 .. 29 

1977 

3015.7 
857.8 

0.28 

15745 .. 3 
4729.2 

0 .. 30 

18 761 .. o 
5587.0 

0 .. .3 0 

19782 

2832 .. 5 
817 .. 9 
0~29 

19987 .. 4 
5845 .. 4 

0 .. 29 

22819.9 
6663.3 

0 .. 29 

(1) To obtain the average ex-vessell price per bushel, multiply tlle 
ave rage price per pound by 1 0 .. 

(2) Preliminary data 

(3) Naine through Connecticut 

(4) Ne'N" York through Virginia, 

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

VII Interaetion Between Domestie And Fo 

There are no records of f·:> 
the northwest Atlantic., 

( 
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IX.. DESCRIPTION OF ECONOl1IC CHARACTERISTICS OF THE FISHERY 

IX-1" Domestic Harves or 

Relative Significance of Surf Clam to US Industry 

In terms of total weight of clam meats landed annually, the surf clam is the most 
significant commercial clam industry in the US.. Surf clam has accounted for 69% of 
all commercially caught clam meats in the US, and 25% of the ex-vessel value of 
clams during the past 10 years. 

Relative Importance of the Surf Clam Harvest in the Principal States 

Table 22 presents a summary of tile ex-vessel value of surf clam landings for three 
principal surf clam landing states; New Jersey, JYlaryland and Virginia .. Surf clam 
landings have constituted a very significant percentage of the total value of all 
landings in these states .. 

Table 22 g Contribution of Surf Clam Landings To State Fisheries 
By Percentage of Total Ex-Vessel Values, 1965-1977 

(Millions of Dollars) 

Mary~and Virginia 
Total % From Total % From 

Ex-Vessel Surf Clam Ex-Vessel Surf Clam Ex-Vessel Surf Clam 
Year Value Landi Value Landings Value _l:_andings ----- ------- ---------

1965 12 25 13 ,·~ 27 
1966 10 37 14 * 21 
1967 11 37 17 * 18 
1968 10 33 16 3 21 ,~ 

1969 11 39 18 5 18 * 
1970 13 36 19 8 22 * 
1971 12 33 20 5 22 2 
1972 l ~- 20 19 6 27 9 
19'73 18 15 21 6 41 12 
1974 17 17 22 5 36 17 
1975 20 24 23 4 33 17 
1976 35 30 31 2 43 16 
1977 38 31 unknown unknown unknown unkno\iJn 

Source: Fisheries Statistics of the United States, and unpublished 
NHFS data 

* = less than 1% 

Table 23 presents surf clam landings for 1977 by county.. From the data in the table 
the concentration of the harvesting sector is obvious.. Five counties accounted for 
almost 90% of all surf clam landings" Cape May County, New Jersey, alone accounted 
for 32.08% of all surf clam landings and for that County, surf clam accounted .for 
33.29% of all landings in quantity and 42.52% of all landings in valuee 
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Table 23. 1977 Surf Clam Landings by County 
(quantity in thousands of pounds, value in thousands of dollars) 

Cumulative 
Share 

Surf Clam Total of Total 
State CO':!_I.!.!=L_ Quantity Value Quantity Value Landing~ ·----

NJ Cape Hay 16,497.3 8,996 .. 2 49,561.1 21,155.4 
32 .. 08% 33 .. 65% 33 .. 29% 42 .. 52% 32 .. 08% 

VA Nortt1ampton 8,637.5 4,848.6 14,803.6 6, 7 42. 9 
16.80% 18.14% 58 .. 35% 71 • 91% 48.88% 

HD \\Tocrester 8,392.9 4, 7 02 .. 7 12,422.0 6,482 .. 2 
16.32% 17.59% 67" 56% 72 "55% 65.20% 

VA Accomack 7,153.6 3,835 .. 6 17,674 .. 3 6,950 .. 9 
13 .. 91% 14 .. 35% 40 .. 4 7% 55.18% 79.11% 

NJ Atlantic 4,657.6 1 '9 54.9 7,116 .. 1 3,588 .. 2 
9.06% 7.31% 65.45% 54 .. 48% 88.,17% 

NY Nassau 3,275 .. 1 1 ,059 .. 6 4,549.5 2,490 .. 0 
6.37% 3. 96% 71.9 9% 42" 55% 94 .. 54% 

NJ Ocean 1,786 .. 2 792 e6 17,7 42.1 7 ,295 .. 1 
3.4 7% 2 .. 96% 10 .. 07% 1 o. 86% 98 .. 01% 

MA Bristol 253 .. 0 184.0 NA NA 
0~~49% 0~~69% NA NA 9 8 .. 50% 

UA. Barnstable 218 .. .3 150.0 NA NA 
0 ~42% 0 .. 56% NA NA 98~92% 

RI Washington 19 7 .. 2 112 .,2 46,845.,3 9,067 .. 1 
0 .. 38% 0.42% 0 .. 42% l .. 24% 99 .. 30% 

NJ Honmouth 188 .. 6 40 .. 8 102,349 .. 9 4,859 .. 3 
0 .. 37% 0 .. 15% 0 .. 1.3% 0.,84% 99 .. 67% 

NY Kings 149 "9 48.,5 1 ,69011> 9 525.6 
0.29% 0 a18% 8 .. 87% 9~22% 99.96% 

l1J'I. Dulces 13 .. 0 8 .. 9 NA NA 
0 .. 03% 0~03% NA NA 99 .. 99% 

RI Newport 1 .. 0 .. 4 23,610.,5 11,244.5 
<0.,01% <OQOl% <0 .. 01% <O .. Ol% 99 .. 99/~ 

Total 26,734.7 lOO oOO% 

< :=: less than 
NA = data not available 

Ocean quahog landings by county are presented in Table 24. This fishery is even 
more concentrated than the surf clam fish.ery, with four cou.Tlties accounting for 
90.15% of all landings.. Cape i'tay County, New Jersey v.ras again first .in quantity and 
value of landings in 1977. Except for Washington County, Rhode Island, the counties 
that ranked high in ocean quahog landings ·were similar to those that ranked high in 
surf clam landings. 

Vessel Data 

The number of vessels in the surf clam fishery gradually increased from 68 in 1965 
to 104 in 1970. The number of vessels then declined slightly from 1970 to 1975 .. 
The fleet has increased to a 1978 total of 157 active vessels, that is, vessels that 
filed logbook reports indicating surf clams has been landed. 

The vessels in the surf clam fleet vary tremendously with respect to their physical 
characteristics. In 1978 the tonnage per vessel ranged from 1 to 306 tons, with an 
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average of 110 tons. Vessel length ranged from 18 to 146 feet, lJI!i th an average of 
81 feet~ The horsepower of tlle surf clam vessels ranged from 70 to 17 50, with an 
average of 428. Crew size ranged from 2 to 7 men, with an average of 3 men.. The 
size of the dredge ranged from 22 to 240 inches wi ttl an average length of 88 inches. 
These data are summarized in Table 25. Table 26 contains data on the size 
distribution of these vessels. 

Table 24.. 1977 Ocean Quatlog Landings by County 
(quantity in thousands of pounds, value in thousands of dollars) 

Cumulative 
Share 

Ocean Quahog Total of Total 
State County Quantity Value Quantity Value Landi~s ---

NJ Cape Hay 12,615.0 3, 7 94.3 49,561.1 21,155.4 
67.43% 68.10% 25.45% 17.94% 67.43% 

RI Washington 2,714 .. 4 7 6 7.1 46,845 .. 3 9,067.1 
14.51% 13 .. 7 7% 5 .. 79% 8 .. 46% 81 .. 94% 

NJ Atlantic 876~0 264.7 7,116 .. 1 3,588 .. 2 
4.68% 4 .. 7 5% 12 .. 31% 7~38% 86 .. 62% 

HD ~Jorces ter 660.5 196 .. 2 12»422 .. 0 6,482.2 
3.53% 3 .. 52% 5.32% 3 .. 03% 90 .. 15% 

VA Northampton 658.1 197 .. 5 14,803 .. 6 6,742 .. 9 
3 .. 52% 3 .. 54% 4 .. 45% 2 .. 93% 93 .. 6 7% 

NJ Ocean 625.5 184"4 17~742o1 7 ,295 .. 1 
3z34% 3 .. 31% 3 .. 53% 0 .. 25% 97.,01% 

VA Accomack 310.2 92 .. 0 17,674 .. .3 6,950o9 
1 .. 66% 1 a65% 1 ~ 7 6% 1. 32% 98 .. 6 7% 

HA Barnstable 114.2 33.0 NA NA 
0 .. 61% 0 .. 59% NA NA 99 .. 28% 

RI Bristol 79.2 2 5 .Ji- 515 .. 3 594 .. 7 
0.,42% 0 .. 46% 1 5 .. 3 7% 4o27% 99 0 7 0% 

HA Bristol 50 .. 8 15 .. 2 NA NA 
0 .. 27% 0 .. 27% NA NA 99 .. 97% 

RI Newport 5 .. 1 1 .. 5 23,610,.5 11,244 .. 5 
0 .. 03% 0 .. 03% 0 .. 02% 0 .. 01% 100 .. 00% 

HA Dukes o6 .2 NA NA 
<0 .. 01% <0 .. 01% NA NA 

Total i 8' 7 09.6 '5,571 .. 6 100 .. 00% 

< ·- less than 
NA = data not available 

Table 25a Physical Characteristics of Surf Clam Vessels, 1978 

Dr 
Length Gross Blade 
(feet) (inches) Hors r Crew Size 

Minimum 18 1 22 70 2 
Haximum 146 306 240* 17 50 7 
Average 83 110 88** 428 3 

~'¢ represents double 120" dredges; largest single dredge was 200" 
** the mast commonly used dredge size was 60" 
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Table 26. Estimated Vessel Distribution by Tonnage Class in 
the Surf Clam Fishery, 1965 - 1977 

Total Class 1 Class 2 Class 3 
Year Vessels (0-50 tons) (51-1 00 tons) (101+ tons) -·---

1965 68 33 33 2 
1966 74 34 34 6 
1967 91 40 40 11 
1968 86 38 42 6 
1969 92 32 56 4 
1970 104 33 59 12 
1971 92 28 46 18 
1972 90 29 44 17 
1973 93 32 44 17 
1974 98 35 46 17 
1975 99 35 46 18 
1976 122 33 55 34 
1977~·~ 155 22 56 77 
1978** 157 21 58 78 

* Licenses issued as of December 31' 19 77 
** Vessels active in the fleet as of Dece-mber 31, 19 78' based on logbook reports 

Vessel Performance 1978 

This section contains information on the perforr:1ance of the vessels in the surf clam 
and ocean harves sector dur 1978, the first full year of the plane 
The data sumrn.a:rized in this section were collected through the mandatory vessel lot> 
book system. 

Table 27 contains information on overall industry performance during 1978.. The data 
cover the harvesting act ivi t:les of 153 of the 1 57 active vessels (there were 
incomplete records for 4 vessels).. Since some of the vessels are actively e%aged 
in the iashore New Jersc=.y surf clam fishery (which does not fall under the purvie~i\T 
of this plan) in addition to the offshore fisheries, in order to properly evaluate 
the overall performance of the industry these inshore activities must be included .. 
In 1978, total ex-vessel revenues generated at the harvesting sector level were 
about $25 million, of which 71%, 6%, and 23% were from FCZ surf clam, inshore New 
Jersey surf clam, and FCZ ocean quahogs respectively .. 

Table. 27. 1978 Industry Perfonnance Sununa.ries 

Of £shore Inshore Ocean 
Clams Clams Quahogs 
.C FCZ) (N .. J •) ~FCZ) 

Total Landings (bushels) 1,779,287 248' 038 1 , 930,9 00 
Average Price/Bushel $9.96 $6.00 $3 .oo 
Total Revenues $17,721,706 $1 ,488,230 $5,792,701 
Grand Total $25,002,637 
% By Species 71% 6% 23% 

Table 28 contains information on the distribution of these revenues among the 153 
vessels in the fleet.. These vessels were divided into three di.fferent groups, 
depending on the gross registered tonnage (GRT) of the vessels. These were the 
three vessel classes utilized in the Plan for analyses.. Class 1 vessels are less 
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than 50 GRT, Class 2 vessels are between 51 to 100 GRT, and Class 3 vessels are 
greater than 100 GRT. Of the 153 vessels examined here, there were 21 Class 1 
vessels (13% of total)·' 56 Class 2 vessels (37%), and 76 Class 3 vessels (50%). 
Class 3 vessel harvesting activities generated 66% of the total industry revenues, 
Class 2 vessels generated 29% of the total industry revenues, and Class 1 generated 
about 5% of the total revenues. On a species basis~ Class 3 vessels generated about 
66% of the FCZ clam revenues, 17% of the inshore clam revenues and 79% of the quahog 
revenues. Class 2 vessels accounted for 28% of the FCZ clam revenue, 61% of the 
inshore clam revenues, and 21% of the quahog revenues. Class 1 vessels accounted 
for 5% of the FCZ surf clam revenue, 22% of the inshore clam revenues, and 0% of the 
quahog revenues. 

Table 28. Distribution of Revenues by Vessel Class 

Class 1 Class 2 Class 3 
(0-50 GRT) ( 5 1-1 0 0 GR T) (100+ GRT) 

If of Active Vessels 21 56 76 
% of Total Vessels 13% 37% 50% 
% of Total Revenues 5% 29% 66% 
% of FCZ Clam Revenues 5% 28% 66% 
% of Inshore Clam Revenues 22% 61% 17% 
% of Quahog Revenues 0% 21% 79% 

Figure 30: shows the average catch of surf clam from the FCZ per trip by vessel class 
for 1978. 

1978 FCZ Surf Clam Fishery: 

Average.Catch Per Trip By Vessel Class 
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Tables 29, 30 and 31 contain information on the concentration of the catch among the 
vessels in the fleet, irrespective of tonnage size. Not all of the vessels were 
engaged in harvesting all of the species. Specifically, in 1978, 152 of the 153 
vessels recorded at least a bushel of FCZ clams, but only 51 vessels were active in 
the quahog fishery, and only 47 vessels were active (due to entry restrictions) in 
the inshore New Jersey clam fishery. 

One fact that is clearly illustrated in these tables is that of fleet 
specialization. For example, in Table 29 it can be seen that 50 vessels (33% of the 
total harvesting any FCZ clams) harvested 70% of the surf clams but these same 
vessels accounted for only 22% of the quahog revenues and 3% of the inshore clam 
revenues. In Table 30, it can be seen that 21 vessels accounted for 90% of the 
total quahog revenues but only 11 .. 5% of the FCZ clams and 4% of the inshore clams .. 
Similarly in Table 31, it can be seen that 34 vessels accounted for 90% of the 
inshore clam revenues but only 8% and 11% of the FCZ clam and FCZ quahog revenues. 

Table 29 ~ Concentration of FCZ Surf Clam Catch 

% of Total 
% Vessels 

Surf 11 of Landing % of % of 
Clam 11 of Vessels FCZ Quahogs Inshore Clams 
Catch Vessels (Cumulative) Clam Cumulative ( C~ula t !_ve) ---

10 4 L~ 3 0 0 
20 4 8 5 8 0 
30 6 14 9 11 0 
40 7 21 14 14 0 
50 9 30 20 18 0 
60 9 39 26 21 3 
70 11 50 33 22 3 
80 15 65 43 23 6 
90 22 87 57 32 26 

100 65 152 100 98 99 

Table 30 .. Concentration of Quahog Catch 

% of Total 
% of 11 of Vessels % of % of 

Quahog II of Vessels Landing FCZ Clams Inshore Clams 
Catch Vessels Cumulative Cumulative .<cumulative) "----

10 1 1 2 0 0 
20 1 2 4 2 .. 5 0 
30 4 4 8 3.,0 0 
40 2 6 12 3 .. 0 0 
50 2 8 16 3.5 0 
60 2 10 20 4 .. 5 0 
70 3 13 26 6.0 0 
80 3 16 32 6.0 0 
90 5 21 42 11 .. 5 4 

100 30 51 100 28 .. 0 55 
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Table 31. Concentration of Inshore Clams 

% of Total 
% Vessels 

Inshore II of Landing % of % of 
Clam 11 of Vessels Inshore FCZ Clams FCZ Quahogs 
Catch Vessels ( ~wnul~ti ve) Clam ( Cumulative) (Cumulative) 
·---- ----- ··----

10 2 2 4 0.5 0 
20 5 5 11 1.0 1 
30 3 8 17 2 .. 0 2 
40 4 12 26 3 .. 0 4 
50 4 16 34 4 .. 0 5 
60 4 20 46 5.0 5 
70 4 24 51 5 .. 5 6 
80 5 29 62 6 .. 5 8 
90 5 34 72 8.0 11 

100 13 47 100 12 .. 0 12 

Table 32 contains inforrnatil)n on the average gross revenues of the vessels= The 
average gross revenue of the 21 Class 1 vessels was $61,358 per vessel, the average 
gross revenue of the 56 Class 2 vessels was $128,352 per vessel, and the average 
gross revenue of the Class 3 vessels ·was $217 ,453.. While the averages are 
interesting in their own right, it is more meaningful to ex:amine the distribution of 
the average ;;;ross revenues \;Jithin a vessel class .. 

Table 32Q Performance of Permitted Vessels in Surf, Quahog and 
Inshore Combined 

Vessel Class 11 Vessels s 

0-50 21 $ 61 '3 58 
51-1 00 56 $128,352 

101-500 76 $217,4 53 

Tables 33, 34 and 35 present detailed performance profiles for each of the vessel 
classes. 

The data in Table 33 are for the 21 Class 1 vessels~ These 21 vessels were divided 
into four arbitrary groups (chosen by computer analysis) depending on the average 
gross revenues. Three of these 21 vessels were barely active at all (average 6ross 
revenue of $583). For the more active vessels, the range of the gross stocks was 
from $39,154 ( 7 vessels) to $139,613 (3 vessels). One fact that is illustrated in 
Tables 33, 34, and 35 is that the more productive vessels in any vessel class were 
generally less involved ln the insllore clam fishery and apparently spent more hours 
in offshore activities. Further, those e,roups -vvithin the vessel classes that 
more total hours in tile offshore fisheries were also generally more productive in 
terms of revenues generated per hour of time fishiilc!;.. These facts are illustrated 
in the Class 1 profilee 

It should be noted that tl1e data in Tables 33, 34, and 35 for productivity per hour 
fished refers to only those hours for which both catch and hours fished were 
reported., Generally, the majority of the total catch data had associated data on 
hours fished, 
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Table 33. Performance Profile 1, Class 1* 

I II III IV ~roup Ave. 

Number of Vessels 
AvJ, Gross Revenue($) 
Offshore Clam Revenue($) 
Quahog Revenue ($) 
Inshore Clam Revenue($) 
,f.Avg Hours Clam Fishing 
*$/Hr Clam Fishing 
*Avg Hrs Quahog Fishing 
$/Hr Quahog Fishing 

3 7 8 3 21 
583 39,154 74,230 139,613 61,357 
583 16,210 58,634 120,203 44,990 

0 1,260 0 0 425 
0 21,684 15,596 19,410 15,942 

197 397 584 301 
$79 $134 $196 $139 

----·--··~-·---·--·--·-Trace----·-·--·-·---·--·--·-·---

---·-----------·-·--Tr ace---·----·-··~··-·-·-·--··-·-·--·-

* Only for those catches for which ti1:ne fished was repo rtedg 

The vessels in Group IV spent 196% and 47% more hours fishing for the FCZ clam that 
Groups II and III, respectively, and were 148% anJ 46% more productive on an hourly 
basis, respectively. While not presented in this table, average dredge size, and 
horsepower of the vessels generally increase from Groups II to IVo A subsequent 
section presents a production function for these vessels that references these 
facts. 

Table 34 contains the performance profile for Class 2 vessels, Based on the range 
of gross revenw?.s, 5 groups were selected for comparative purposes.. The average 
gross stocks of the groups range from $34,548 (5 vessels) in Group 1 to $255,172 in 
Group IV (7 vessels)G The highliners (Groups IV and VJ had little involvement in the 
inshore clam fishery, spent more hours in the offshore clam and quahog fist1eries, 
and were more productive on an hour basis. Further (not presented in the table), 
the average dred6e sizes ana the horsepowers of the highliners were greater than 
Groups I to III.. One interes fact that is presented in Tables 34 and 35 is that 
the revenues per hour of reported qtBhot; fishing were, except for Class III -Group 
II, larger than the revenues per hour of FCZ clam fishinc;o It should be remembered, 
hmvever, that for t:he vessels, tne average total revenues fran quahog fishing were 
substantially less than the average total revenues from FCZ clam f 

Table 34e Performance Profile 1 , Class 2 

I II III IV v .'?roup Ave .. 
Number of Vessels 13 7 56 
Ave,. Gross Revenue ($) 35,548 78,586 116 '6 69 167,569 255,172 128,350 
Offshore Clam Revenue ($) 17,188 48) 061 80,497 141 , 4 28 158,628 90,068 
Quahog Revenue ($) 0 4,108 15) 124 19,753 96,543 22,073 
Inshore Clam Revenue ($) 18,360 26,417 21 ,046 6,387 0 16,211 
Avg Hrs Clam Fishing Reported 137 279 431 .. 4 613 588 426 
Avg $/Hr Clarn Fishing 122 155 168 210 232 190 
Av6 Hrs Quahog Fishing Reported 0 12 .. 8 71 .. 78 75.7 190 65 
$/Hr Quahog Fishing 0 316 199.66 248 465 317 

Table 3.5 contains the performance profile for Class 3 vessels.. The 76 vessels in 
this class were also divided into 5 groups.. The average gross revenues ranged from 
$36,452 (20 vessels) in Group I to $606,365 (4 vessels) in Group V. It is 
interesting to note that the 21 Class 1 vessels outperformed the 20 Class III -
Group I vessels by 68%,. The conclusion reached for Class II vessels is the same 
here also: Groups IV and V vessels spent more hours fishing for FCZ clams and 
quahogs and were more productive on an hourly basis.. Further, the average dredge 
sizes of Groups IV and V \.Yere larger than the other .::;roupso 
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Table 35. P e r.f o rrna nc e Profile 1 Class 3 

I II III IV v 9roup Ave. 
Num.ber of Vessels 76 
Avg. Gross Revenues($) 36,452 155,762 239,999 389,652 606,3 65 217,453 
Of £shore Clam Revenues 3 6, 003 130,876 161,871 262,478 389,652 154,383 
Quat10g Revenues($) 234 17,219 72 '1 43 127,083 237,781 59,838 
Inshore Clam Revenues($) 214 7,667 5, 981 0 0 3,232 
Avg Hrs Clam Fishing Reported 18 7. 5 571.2 572 .. 2 5 676.38 611 .. 3 496 
Avg $/Hr Repted Clam Fishing 164 206 252 335 525 .. 8 27 3 
Avg Hrs Quahog Fishing Rprted 1. 9 89.49 180.78 269.2 363.8 140 
Avg $/Hr Rprtd Quahog Fishing 235 154 361.5 428 569.0 386 

Summary of Key Vessel Groups 

Table 36 is provided so as to enabl~..:! the reader to link the previous information on 
catch concentration to the various vessel class-group constellations~ For , 
just eonsidering the harvesting activities of the 4 vessels in Class III- Group V 
(in the table this is "C3-V"), we pick up 9 .. 7% of t.he total revenues from all 
species.. The groups themselves were ranked in this basis of the ave rage total 
revenue generated per vessel in the groupo Thus, we see that by examining the 
activities of only 57 vessels or about 37% of the 153 vessels exam.ined, we can 
account for about two-thirds of the FCZ clam revenues ana 90% of the quahog 
revenues., 

Table 36" Summary of Key Vessel Groups 

Cumu- Cumu-
Cumu- Cumu- Curnu- lative la tive Cumu-
la tive la tive la tive % of % of lative 

Number Number % of % of Offshore Inshore % of 
of of Total Total Clam Clam Quahog 

Vessels Vessels Vessels Revenue 

2 C3-IV 17 21 13., 7 3601 33o4· 0 53,. 7 
3 C2-V 7 28 18 .. 3 43u8 36@6 0 65 .. 3 
4 C3-III 16 44 28~7 59.1 54 .. 2 6 .. 4 85o2 
5 C2-IV 13 57 37.2 67.8 60 .. 5 11 .. 9 89 .. 6 
6 C3-II 19 76 49 .. 6 79.6 78.7 21.6 95 .. 2 

Vessel Production Function 

A vessel production function is the technical relatl.onsh.ip between inputs and 
outputs,. A production fu_nction is useful in the uetennination of which physical and 
operating characteristics of the vessels are useful for " variations in 
the outputs generated by the vessels (since there are two outputs considered, it is 
more relevant to use revenues as the output variable)., For the vessels, the 
fu._nct ional form specified was: 

Y = f ( x1 , x2 , x3 , X4 , x5 J 

Total revenues from FCZ surf clam and ocean quahog 
Dredge size (inches) 

= Gross Registered Tonnage (tons) 
Horsepower 
Hours Surf Clam Fishing 
Hours Quahog Fishing 
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The equation ~vas estimated in a linear fonn. The data that were utilized were from 
the 1.978 license and logbook files. The estimation procedure utilized was ordinary 
least squares .. 

Because of the high degree of correlation among the physical characteristics of the 
vessels and its associated problem of multicollinearity, the specification that 
provided the "best fit" in tenns of the standard stat is tical tests \.Vas: 

Y = f < x1 , X4 , x5 ) 

The results are presented in Table 3 7. The coefficient of de termination (R2) is 
equal to about 80%, indicating that 80% of the variation in the revenues among the 
vessels can be "explained" by usage of this equation .. 

This equation could be useful for the pr~diction of the impact on the existing fleet 
of new vessels coming into the fishery.. It is interesting to note that the 
regr•~ssion coefficient for "quahog hours fishin;::;" is larger than that for "FCZ clam 
hours fishing".. This is reflective of the comments presented earliero The 
coefficient for the dredge size \.vas 1495, which suggest that, all other factors held 
constant, a vessel would be expected to generate an additional $1,495 in total 
revenues as the size of the dredge is increased by one inch .. 

Table 37. Surf Clam and Ocean Quahog Vessel Production Function 

Dependent Variable: 

Variables 
tant 

Dredge Size (inches) 
Clam Hours Fishin;; 
Quahog Hours Fi shinet; 

Total FCZ Clam and Ocean Quahog Revenues 

Coefficient 
.:..122 ;:f5.4-

1,495 
220 
388 

T Statistic ·------
- 8 .. 388 

So 7 58 
11 .. 33 
16,1+3 

R2 o7907, Durbin Watson= lo97, F Value= 170o3 

Vessels Net Revenues 

ALL of the previous information presented is in tenus of gross revenues and does not 
address the issues of net income to the vessels, crew shares, return on investment, 
etc. Basically, this is due to the fact that no cost data were required to be 
provided in the logbooks, only gross revenue information. 

Actual Versus Forecasted Performance For Harvesting Sector 

The original Surf Clam and Ocean Quahog FHP contained forecasts of the econornic 
impact on the harvesting sector and processin5 sector due to the imposition of the 
quotas. However, the actual regulations that were in ce during 1978 differed 
substantially from those regulations that \vere originally contemplated, namely the 
four day fishing week, which constituted some of the assmnptions behind the economic 
analyses .. compare the previous data presented to those in the original FL,lP. Thus, 
any comparisons are rather tenuous.. Also, the number of vessels actually registered 
and active in each tonnage class differed .from the numbers that were believed to be 
in the industry in 1978., Nevertheless, it is useful to examine some aggregate 
perfonnance comparisons in tenns of total production, prices, and revenues .. 

Domestic Harvesting Capacity 
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Appendix I contain,s a review of of possible harvesting capacity for surf clam and 
ocean quahog. Based on the above and on the analysis in Appendix I, US harvesting 
capacity for surf clam is at least equal to the quotas proposed in the FMP for surf 
clam (1,800,000 bushels) and ocean quahog (4,000,000 bushels). 

IX-2~ Domestic Processing Sector 

This section attempts to provide a desc of the surf clam and ocean 
quahog processing sectors during the 1971-1977 period.. This section does not 
contain an estimate of the impact of the Ft1P on the processing sector during 19 7 8 
since 1978 data are not available at this time .. 

Number of Plants 

Surf clam based products have historically comprised the vast majority of the total 
US production of canned clam chowders, 'tvhole and minced clams~ breaded clam 

, and canned sauces and juices.. These four product groups are the pr 
finished product lines for all clam products.. In 1977, however~ quahog based 
finished products comprised about 12% of the value of all clam finished product 
production compared with an average of less than 1% dur the 1971 to 1976 periodo 

Surf clam and ocean quahog are processed in the New England~ Middle Atlantic, and 
Chesapeake Bay regions. Table 38 presents data on the number of surf clam and ocean 
quahog processing plants by state for the years 19 71 to 19 77 G As can be seen from 
Table 38, there has been little change in the total number of clam plants since 19 72 
nor have any significant changes occurred livi thin any particular stateo Dur the 
period 1973-1976~ essent all of the quahog processed production was generated 
from plants in Rhode Island o These plants also ed trivial amounts of surf 
clam based products" However, in 1977 the production of .finished quahog products 
increased dramatically with 8 in De Ne~'J' Jersey, and Haryland 
generating about $11 .,QO million of finished product production~ These same 
also produced surf clam products" 

Historical the in Rhode Island have reported the vast amount of their 
production to be shucked output only 11 which is typically an intern1ediate product0 

Table 38o Number of Plants by State 

Year HE r1A RI DE t•ID VA Total 

1971 1 7 5* 5 16 2 3 9 7 55 
1972 1 5 5* 4 14 2 3 8 8 50 
1973 1 6 3* 4 15 2 3 7 6 47 
1974 1 6 4* 4 15 2 3 7 7 49 
1975 1 7 6* 4 13 2 3 7 7 50 
1976 1 6 5* 3 15 2 3 6 8 49 
1977 1 5 4* 3 13 3 3** 7 8 47 

*Of these total number of plants in Rhode Island, some of them processed only 
quahogs .. The number of plants that produced only quahogs were: 19 71 3, 
1972 4, 1973 1' 1974 1' 19 75 3, 19 76 3, and 19 77 1" 
** one of these plants produced only quahogs. 

Production 

The output of the surf clam and ocean quahog plants listed in Table 38 include both 
intennediate and final products.. The intermediate products are fresh and frozen 
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shucked surf clam and ocean quahog meats. These meats are typically then further 
processed into a variety of finished product fonns. These include canned clam 
chowder, canned whole and minced clams, canned sauces, canned juices, and breaded 
products. Generally, quahog have not been successfully utilized in the breaded 
strip lines. 

The method of raw material acquisition differs among those plants that produce 
finished products. Some finished product plants produce their own shucked output 
which is consumed in their own finished product forms. Some of the same plants also 
offer some of this shucked output for sale to other finished product plants. On the 
other hand, some finished product plants apparently acquire all of their shucked raw 
material from those plants that produce only shucked output and those that produce 
both finished and shucked output. In short, there are a variety of practices extant 
regarding raw material acquisition. 

In order to avoid problems of double counting, it is more meaningful to examine 
finished product production only, rather than total production (which includes the 
intermediate product). Since the finished products are measured in a large variety 
of ways, i.e., gallons, various sizes of cases, and pounds, it is more useful to 
examine the trends in production in terms of total value overall and by-product 
groups during this period. These trends are depicted in Figures 31 and 32. 

As can be seen from Figure 31 , until 1977 surf clam based finished products 
comprised essentially all of clam processed production when, as stated previously, 
quahogs comprised above 12% of the total value. The undeflated value of finished 
product production has more than doubled during this period. Specifically, the 
undeflated value of surf clam finished product production has increased from about 
$32 million in 1971 to about $82 million in 1977, a compound growth rate of about 
17%. The deflated value or value of real surf clam output increased from $28 
million to $43 million, a growth rate of about 8%. Undeflated finished product 
quahog production increased from trivial levels to $11 million in 1977. Again, 
these are production data and not sales data. There are currently no data available 
on sales and inventories. It is assumed that production reflects sale. 
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t.Jhile the total finished product production grew considerably during this period, it 
was at an uneven rate for the various product groups. This fact is illustrated in 
Figure 32. As can be seen from Figure 32, the product line that exhibited the 
greatest compound growth (in terms of undeflated value) throughout this period was 
for breaded production. Canned chowders and canned whole and minced clams had peaks 
in the 1974-1975 period. Both lines declined in apparent sales in 1976 relative to 
their earlier peaks before increasing again in 1977 to new highs. For the canned 
sauces line, the period was one of slow growth. 

The relative compound growth rates that occurred during this period are listed in 
Table 39. They range from 10% for sauces and juices to 45% for breaded output in 
regards to undeflated value. The deflated growth values ranged from 1% for canned 
sauces and juices to 34% for breaded output. 
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Table 39. Relative Compound Growth Rates of Undeflated and 
Deflated Value of Production for Clam Based Finished Products 

Canned Chowder 
Canned Whole & Minced 
Canned Juices & Sauces 
Breaded 
Total Finished Production 

Meat 

Undeflated 

14% 
16% 
10% 
45% 
17% 

Weight Flow 

Deflated 

4.8% 
6.5% 
1.0% 

34. 0!~ 
8.0% 

Figure 33 contains a schema tic that attempts to present an approximation to the 
physical meat weight flow of surf clams through the intermediate and final product 
stages. The numbe.rs presented within the final product line boxes represent the 
approximate surf clam meat weight content of the products produced by these sectors 
in 1977. These numbers should, at this time, be considered only approximations due 
to the variability of the meat weight content of the same product by various 
producers. ...4.n attempt is currently underway to develop more precise estimates on 
this matter .. 
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Employment - Surf Clam Plants 

Table 40 contains information on the approximate surf clam related employment in 
1977. Since many of these plants produce other products that are not clam based and 
since the plants do not report employment by product line, these figures are only an 
approximation. Further» the data reported to NHFS does not distinguish between 
office and plant employment .. 

There are a variety of approaches available to attempt to allocate the employment 
data between product lines. One approach is to allocate employment based on the 
relative total values of the product lines, This is the approach taken in the data 
presented in Table 40.. The plants in 1977 were categorized into four groups 
depending on the product line mixc The first category is the group of plants that 
only produced shucked output. The second group is the group of plants that ouly 
produced breaded products. The third group only produced canned products.. The 
fourth group produced a variety of products .. It is estimated, by using this 
approach, that the surf clam related employment in 1977 was 1,938 man years .. 

Another approach is to estimate an employment response function for these plants .. 
This attempts to empirically relate changes in the volume (product \.veight) of 
various product lines and associated changes in employmento The approach is also 
usf~ful for developing an estimate of probable changes in employment associated with 
changing quotas (with associated changes in the vo1Ul.1le of finished product line 
output)" The general fu_nctional form specified was: 

where y total employment in the plant (man years) 

xl volume of shucked output in the plant (lbs .. ) 
Xz volume of breaded output in the plant ( 1 bs") 
x3 volmne of canned output ill the plant ( lbs.,) 

~ = volume of total clam output in the plant (1 bs.,) 
x5 volume of other than clam output in the plant (1 bs o) 

The specific functional form specified varied for the four dif.ferent plant types, 
with only the relevant input variables selectedc The data that were utilized were 
from the 1977 annual NMFS survey of processing plants.. The estimation procedure 
utilized was ordinary least squares. 

Table 41 presents the results of the cross sectional employment response function 
analysis by plant type. One interprets the results in the following fashion: the 
value of the regression coefficient for shucked. output is .. 000024. Thus, for every 
1 I. 000024 or 41,666 pounds of shucked output, it would be expected that there would 
be a chan6e in employment of one man year.. The other coefficients are interpreted 
in a similar fashion. 

Table 40. Surf Clam Processing Sector Employment Summary - 1977 

Plant Type 
Shucki-ng Plants Only 
Breaded Output Only 
Canned Output Only 
Mixed Production 
Total 

Total 
# of Plants Employment -·--·---zr-- 1 ) 3 32 

7 1,056 
8 485 
9 526 

46 3;399 
*Based on the relative value of clam production. 
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Clam Related 
Em pl oyme n t* 

1,215 
109 
254 
360 

1;"938 



Table 41. Results of Employment Response Function Analysis 

Shucking 
House 

~lant Type 
Breeding Canning 

Plant Plant 
Mixed Out put 

Plant 
Constant 
Shucked Output Coefficient 

Breaded Output Coefficient 

Canned Output Coefficient 

.... -T4-.:86 
.,000024 

(t=7.3J* 

Total Clam Output Coefficient 

Other Production .. 000029 

tl 
R2 

( t=l .4) ** 
of Obs. 21 

.. 796 

* Significant at 5% level 
** Significant at 10% level 

*** Not Significant 

.. _ 27 .C8 26.54 

.00005 
(t=l.78)** 

.. 000007 

.000005 
(t=2.08)* 

**** 
(t=l0 .. 79)* 

9 8 
o96 .. 42 

**** Dropped due to multicollinearity ]Jrobleme 

Industry Structure 

22 .. 00 

.000013 
(t=9.5) 

**''< 

7 
..94 

There is an ongoing study on the structure of the processing sector. The n~sults of 
this analysis •;vill be included in later amendments of this FHP., 

Financial Pe rfonnance 

There are currently no published or unpublished data available to determine the 
financial performance of the firms in the processing sector in terms of traditional 
indicators, namely, net income, return on assets, return 011. equity, return on sales, 
etcQ The only data that are available are the value of production data utilized 
previously.. The distribution of the value of production among the plants in the 
industry is addressed in the next section .. 

Size Distribution, Dependency, and Product Lines of Surf Clam Plants 

Tlais sect ion examines the data on a plant basis for both intermediate and finished 
product plants. Figure 34 presents the size distribution of the value of clam 
related production by plant for 1976. As can be seen from Figure 34, 25 of the 
plants in 1976 had surf clam related production of $2 .. 0 million or less .. Of these 
25 plants, 10 were plants whose clam production consisted of shucked output 
exclus:Lvely.. The rema inil16 15 plants were relatively minor (in the sense the % of 
total production in any product line) of a variety of finished products and produced 
some shucked output .. 

There were 14 plants that had sales of b-etween $2 .. 0 and $5.0 million.. Eleven of 
thes(~ 14 plants were exclusively engaged in shucked output production and they 
included the major producers in this product sector.. Of the remaining 3 firms, they 
produced a variety of shucked, breaded and canned output,. Some of these firms were 
among the principal producers of breaded out]Jut production and canned productione 

Finally, 
million. 

there \,vere 7 plants whose value of production was greater than $5 .. 0 
These included those plants that dominated the canned clam chowders and 
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canned whole and minced, and breaded output sectors. 

For the industry as a whole, there have not been any dramatic shifts during the 1971 
to 1976 period in terms of the distribution of the percent of total gross revenues 
derived from surf clams. This is illustrated in Table 42. During this period on 
the average about 56% of the plants derived more than 90% of their total gross 
revenues from surf clam related activities. About 12% of the plants derived between 
61 to 90% of their revenues from clam production. Of the remaining 32% of the 
plants, about 14% of the plants derived between 30 to 60 percent of their revenues 
from clam, with the remaining 18% of the plants deriving less than 30%. 

For the top seven plants, four of the plants derived over 90% of their total plant 
production from clam products, two of the plants derived over 80% of their 
production from clam, while 1 derived about 25% of its total revenues from clams. 

For the 14 middle sized plants, 11 derived 100% of their income, 1 derived over 80%, 
1 derived 70%, and l derived about 10% of its total value of plant production from 
surf clams. 

While the value of shucked and final product production accounted for by the 
smallest 25 plants was only a small percentage of the total, their clam related 
production was extremely important to some of them. For 10 of these plants, their 
total revenues were 100% from clams: five of these 10 plants produced shucked 
output only. Of the remaining 15 plants, 10 had dependency ratios of less than 50%, 
and 5 had ratios between SO% and 90%. 

In summary, those plants that are the major finished product producers were 
generally the largest plants overall, and were extremely dependent on clam 
production. Of the middle tier of plants, there ·were generally extremely dependent 
on clam product ion. Finally, about 40% of the smallest 25 plants were extremely 
dependent on clam, while about 43 percent of these small plants were some of the 
least dependent. 
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An an.alys is is currently ongo 
clam and ocean quahog sectors. 
assessment .. 

Prices 

to develop an econometric market model of the surf 
This model will be utilized in the 1980 impact 

Table 42, Dependency of Those Plants Producing Surf Clam 
on Surf Clam Revenues* 

Number of Plants 
% of Gross 

1976 1975 19 74 973 72 1971 

0-10 4 3 I+ 2 1 6 
11-20 3 1 2 3 2 4 
21-30 2 4 3 2 4 1 
31-40 1 2 0 2 2 2 
41-50 2 4 3 2 1 6 
.51-60 2 1 4 1 2 2 
61-70 2 4 0 4 3 2 
71-80 0 2 0 1 2 0 
81-90 5 2 5 0 1 1 
91-100 25 24 26 29 28 28 

Total 46 ·z;r 4'7 46 46 52 

* Does not include data for thos•~ firms pr only qualwg .. 

Process Sector Capaci 

Based on the above data and the review of harve sector capacity, it seems 
reasonable to conclude that processing capacity is at least equal to the quotas for 
surf clam and ocean quahog proposed in this Fl•'JP amendment., 

IX-3., International Trade 

Data are not available to specifically identify the international trade in surf clam 
and ocean q ua.hog .. 
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X. DESCRIPTIONS OF THE BUSINESSES, JY!AltKETS, AND ORGANIZATIONS 
ASSOCIATED lrJITH THE SURF CLAM AND OCEAN QUAHOG FISHERY 

X-1, Relations 

The information for this analysis is not available .. 

X-2~_L!.shery Co?perative~ Or Associations 

The information for this analysis is not available for ports in the Mid-Atlantic 
region., Data for selected ports in New England are presented in Table 43. 

X-3 

Table 43. 1976 Labor Force Characteristics For Offshore Fishermen 
In New England Ports 

Unions Hajor 
Number of Full- & Approximate Ethnic 

Ports Time Fishermen Co ives Ave ~roups 

Boston 100 Union & Nonunion 55 Yankee, 
Port., 

Chatham 60-80 Cooperative 45 Yankee 
Gloucester 500 Union & Nonunion 45 Italian, 

Yankee 
Henemsha 30 None 40 Yankee 
New Bedford 400 Union 43 Yank, /Norw., I 

Can., /Port, 
Provincetov,;rn 150-2 00 Coops & Nonunion 40 Yankee 
RI 
Newport 80 Union & Nonunion 45 Yanko /Porto/ 

I tal~ 
Pto Judith 120 Cooperative 1-}0 Yank= /Norw .. 
HE 
Portland 150 None 40 Yankee 
Rockland 80 None 40 Yankee 
CT 
Stonington 45 None 50 Yankee 
NH 
Rye 20 None 40 Yankee 
Source: Smith and Peterson (1977). 

tions Concerned. ~Ji th Surf Clam and Ocean 

The in.fonnation for this analysis is not available for ports in the Hid-Atlantic 
region.. Data for selected ports in New England are presented in Table 43 .. 

X-4 tment In The Domestic Surf Clam and Ocean 

The informat:lon for this analysis is not available. 

XI~ DESCRIPTION OF SOCIAL AND CULTURAL FRAHEWORK OF 
DOMESTIC SURF CLAH AND OC!!;AN QUAHOG FISHERMEN ANlJ THEIR COHHUNITIES 

Uniform socio-economic data on fishing communities are not available.. Certain 
infonuation is available from the federal census on a county basis, Therefore, surf 
clam and ocean quahog landil16S were tabulated by county and analyzed to identify 
those counties with a significant involvement in these fisheries (Tables 44 and 45). 
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Atlantic and Cape May, New Jersey, Northampton and Accomack, Virginia, and 
~vorcester, JVlaryland, were selected as being relatively important, 

Table 44. Surf Clam and Total Landings, by County, 1977 
(landings in thousands of pounds) 

NJ Cape May 
VA Northampton 
~1D ~vorcester 

VA Accomack 
NJ Atlantic 
NY Nassau 
NJ Ocean 
HA Bristol 
MA Barns table 
RI Washington 
NJ Homnouth 
NY Kings 
MA Dukes 
RI Newport 
Total 

< = less than 

16,497.3 
8,637.5 
8,392.9 
7,153.6 
4,657.6 
3,275.1 
1,786 .. 2 

253 .. 0 
218 .. 3 
197.2 
188.6 
149.9 
13.0 

49,561.1 
14,803 .. 6 
12 ,422 .. 0 
17,674 .. 3 

7,116.1 
4,549.5 

17 '7 42$1 

46,845.3 
102,349.9 

1,690 .. 9 

Surf Clam 
Share of 

33.29% 
58m35 
67.56 
40 .. 4 7 
65.45 
71.99 
10.07 

0.42 
0 .. 18 
8 .. 87 

Cumulative 
Share 

Dist. of of Total 

32.08% 
16 .. 80 
16.32 
13.91 

9.06 
6 .. 37 
3 .. 47 
0.49 
00142 
0 .. 38 
0 .. 37 
0.29 
0.03 

<0 .. 01 
lOO .. OO% 

32 .. 08% 
48.88 
65.20 
79.11 
88 .. 17 
94.54 
98 .. 01 
98 .. 50 
98 .. 92 
99.30 
99 .. 6 7 
99.96 
99.99 

(99.99 
ilfOeOO% 

Table 45o Ocean Quahog and Total s,. by County, 1977 
(landings in thousands of pounds) 

Dist~ Cumulative 
Ocean Quahog of Share 

Ocean Share of Ocean of Quahog 

,--·-·-- --·----·---"'-·--- Qual~g _ ·--~otal __ County T_9.t~~ __ Q_ual~~~- Landi_.::1gs 

NJ Cape May 
RI Washington 
NJ Atlantic 
HD \.Vorcester 
VA Northampton 
NJ Ocean 
VA Accomack 
HA Barnstable 
RI Bristol 
HA Bristol 
RI Newport 
HA Dukes 
Total 

< = less than 

12,615 .. 0 49 '5 61 .. 1 
2,714.4 46,845.3 

876 .. 0 7,116 .. 1 
660.5 12,422.,0 
658.1 14,803.6 
625 .. 5 17,7 42.1 
310.2 17,674 .. 3 
114.2 

79.2 515.3 
50 .. 8 

5.1 23,610.5 
o6 

18-;769.6 

25.,45% 
5 .. 79 

12o31 
5 .. 32 
4.45 
3.53 
1 .. 7 6 

15.37 

0 .. 02 

6 7.4 3% 
14.51 

4 .. 68 
3. 53 
3. 52 
3.34 
1 .. 66 
0 .. 61 
0 .. 42 
0.27 
0.03 

<O .. Ol 
ioo.oo% 

67 .. 43% 
81 .. 94 
86 .. 62 
90 .. 15 
93.67 
97.01 
98 .. 67 
99.28 
99.70 
99.97 

100.00 

ioo.oo% 

Data from the census are presented in Table 46. Data on fisheries employment are 
not available on the county levelo The general condition of the economies of 
Northampton and Accomack Counties can be observed from Table 46, perhaps leading to 
the conclusion that stabilization of processing sector employment is an important 
consideration in this FJ:1P.. Income levels in all of the counties is below the 
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national ruedian$ 

Table 46. Selected 1970 Population and Economic Characteristics for 
Counties with Significant Surf· Clam and Ocean Quahog Landings 

us 
Population 
Total ( 000) 
US rank 

203,212 

Per sq. mi.., 
% Change, 60-70 
% Net migo60-70 
% Female 
% Urban 
% Under 5 yrs .. 
% 18 yrs. & over 
% 65 yrs. & over 
Hedian age 
Over 25, median 
school yrs. 
completed 

Labor force 
TOtal (000) 
Civilian (000) 
% Fern .. /w husb .. 
% Unemployed 
% Emp~ in 
% Emp. outside 

county 
% Families vli th 

female head 
L1edian family 

Income ($) 
% Families 

1 0~1 income 

57 
13.3 

1.7 
51.3 
7 3 .. 5 

8 .. 4 
65 .. 6 
9.9 

28.3 

12,1 

82,049 
80,051 

57 .. 0 
4 .. 4 

25 .. 9 

17.8 

1 0 .. 8 

9,586 

% 20-99 emp .. 
% 100 or 

more emp .. 

311,140 
24 .. 3 

% Change, value 
added , 6 3-6 7 

tail sales 

eating & 
drinking 

36 .. 4 

places 7.7 
Selected s ervic.es 
% Receipts, 

hotels, etc.. 11Q6 
% Receipts, 

amusements 13 .. 7 

D = Data not reported 

17 5 
210 
308 
8.8 
4.8 

53 .. 4 
81 .1 

7.5 
68 .. 6 
16 .. 3 
35.5 

11 .. 2 

70 
69 

51.6 
5 .. 7 

16.5 

14.6 

14 .. 7 

8, 7 57 

248 
27 .. 4 

10 .. 1 

53 .. 8 

16.4 

53.8 

20.9 

60 
567 
223 

22.7 
21 .. 9 
51.3 
61.8 

6 .. 6 
71.7 
20 .. 0 
38 .. 9 

11 .. 3 

21 
20 

54 .. 8 
6 .. .5 

1lc. 4 

15.8 

8,295 

8 .. 9 

52 
26 .. 9 

5,8 

42 .. 8 

19 .. 6 

58.3 

18.1 

Source: County and City Data Book, 1972 .. 
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14 
1,8 71 

66 
-14 .. 9 
-21..5 

52 .. 7 

7.3 
65.1 
14o3 
33 .. 7 

9 .. 2 

6 
6 

56 .. 6 
12 .. 4 
14 .. 9 

9 .. 1 

15.,4 

4, 7 77 

32 .. 2 

17 
17 .. 6 

7.3 

4 .. 8 

D 

D 

24 
1,276 

51 
3.0 

-5.5 
52 .. 0 
14.6 

8 .. 1 
65.2 
12.9 
31.9 

1 0 .. 2 

10 
10 

60 .. 1 
3 .. 2 

22o3 

18 .. 1 

1L.9 

7,386 

17 .. 3 

14"0 

39.5 

12 .. 2 

51.2 

27.3 

29 
1,104 

61 
-5.3 
-9.4 
52 .. 2 

7.2 
67.8 
15.5 
35 .. 0 

9.5 

11 
11 

59.7 
6.3 

23 .. 7 

20 .. 7 

13 .. 3 

5,670 

56 
10 .. 7 

5 .. 4 

18.4 

5.1 

D 

D 



XI I, DE TERMINATION OF OPT INUM YIELD 

The Hid-Atlantic Council adopted the following objectives to guide Iilanagement and 
development of the surf clam and ocean quahog fishery in the northwestern Atlantic~ 

1. Rebuild the declining surf clam populations to allow eventual harvesting 
approaching the 50 million pound level, which is the present best estimate of the 
maximum sustainable yield (l'1SY), based on the average yearly catch frou1 1960 to 
1976. 

2. Hinimize short-term eco·nomic dislocations to the extent possible consisteo.t with 
objective 1 o 

3. Prevent the harvest of ocean quahog from exceeding maximm.l1 sustainable yield and 
direct the fist1ery toward achieving optimum yield, 

XII-2o Description of Alternatives 

The alternatives that could be applied to the surf clam fishery, the ocean quahog 
fishery, or both may be categorized as conservation alternatives, allocation 
alternatives, access control alternatives, and management unit alternatives.. The 
conservation alternatives are: no FHP, annual quotas, quarterly quotas, size 
limits, and gear restrictions. Allocation alternatives are: no explicit allocation 
system, allocations to individual fleet sectors, individual vessel quotas, and stock 
certificates. Access control alternatives are: no access control, a moratorium on 
the entry of new vessels~ and permit limitationse Hanagement unit alternatives 
include~ the resource in the northwest Atlantic FCZ, the resource in the northwest 
Atlantic FCZ and territorial sea, and the resource in the mid-Atlantic FCZo 

The above alternatives can be applied in various combinations to the species that 
are the subject of this F.HPo It must also be noted that the alternatives are not 
mutually exclusive and that a particular alternative, while it has been assigned to 
a particular category for descriptive purposes, may, in :fact, have impacts on other 

ries, ecg .. , gear restrietions, whiLe defined as a conservation alternative, 
may also have impacts on allocationsa 

XII-3 .. is of Beneficial and Adverse s of Potential 

Conservation Alternatives 

1 o No Fli·1P: With no plan, the surf clam fishery would probably be severely 
depres , dislocating participants in all segments, and allowing only a small 
number of participants to make a living, It could also significantly alter the 
structure of tile industry. Without management, it is likely that expansion of the 
quahog fishery would result in over-exploitation on a scale similar to that which 
occurred in the surf clam fishery~ 

2. Annual Quotas: Annual quotas should assure the preservation of the resources .. 
The quotas could be set at various levels depenain6, in the case of surf clam, on 
the desired rate of rebuilding of the resource relative to the associated level of 
impact on the industry, and, in the case of ocean quahog, on the desired level of 
protection of the resource relative to the rate of expansion of the fishery. Annual 
quotas with no other raanagement measures could lead to significant economic hardship 
in the surf clam industry. Establishment of lower allowable harvest levels would 
provide better protection of the quahog resource and accelerate the reco'iTery of the 
surf clam fishery but at a higher short-tenn economic cost to those presently in the 
surf clam and ocean quahog fisheries. 
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3. guarte~_y Quotas: Quarterly quotas would have the same conservation attributes 
as an annual quota but could serve to lessen economic hardship in the surf clam 
industry. The need for quarterly quotas varies with the allocation system adopted .. 
In the surf clam fishery they vmuld probably be necessary for all allocation 
alternatives except individual vessel allocations. The quarterly quotas proposed in 
Amendment #2 differ somewhat from the quarterly quotas established in the original 
FiliP. The primary reason for the shift is to increase the size of the two winter 
quarter quotas to reflect the possible increase in the level of fishing effort that 
will be caused by the bad weather ulake-up day provision of Amendment 112. The 
original FJ:-lP had quarterly quotas of 350,000 bu .. for the winter months and 550,000 
bu. for the good weather months and the possibility of a four day fishing week, with 
reductions to the fishing week to minimize the need for closures. Soon in the 
operation of that F.l\'1P it became clear that, given available harvesting capacity, a 
fishing week of no more than 2 4 hours per vessel was generally ad.eq ua te to spread 
the harvest throughout the quarters. Vessels were required to identify the days of 
the week during which they would be fishing (in 12 hour increments) prior to the 

of each quarter and s dur the quarter are not permitted .. 
Therefore, if weather conditions are such that fishing is not possible, particularly 
for the smaller vessels, the affected vessels lose the opportunity to fish.. Since 
there may be extended periods of bad weather during the months of December through 
l'1arch, it has been demonstrated that certain vessels may not have the opportunity to 
fish for a relatively extended period of time. To address this problem, the concept 
of a bad weather make-up day was developed. There are several alternative 
approaches to the bad weather nlake-up day included in Amendment 112. The Hid­
Atlantic Council has recommended a make-up day of the same duration as the day 
ru.issed to be taken on the fishing day following the day missed, The effect of this 
provision would be to increase the probability of more vessels f durint:!. the 
December - March period than without the provision., Therefore, in order to provide 
the make-u1) day, which increases the ability of certain vessels to fish at all 
during the bad weather months, it was considered necessary to adjust the quarterly 
quotas to minimize tl1e possibility of closures durin6 the winter 'iuarte:cs.. It is 
recognized that this reduces the quotas for the e,ood weather quarters, but, if the 
quota for the January Harch quarter is not harvested, the surplus may be 
transferred to the April - June quarter:.. Theretore, the co1nbination of the adjusted 
quarterly quotas combined with the bad vleather malze-up day should proviue the 
opportunity for all vessels to £ist1 at some time tilroughout the year and still 
minimize the possibility of closures .. 

4.. Size Limits: The imposition of a size limit for surf clams is considered 
necessary at this tifi.le because of the survey cruise report of a substantial number 
of pre-recruit surf clams and because of the t,reat incentive to harvest surf clams 
of any size to maximize catches.. It is also cons ide red necessary to maintain the 
provision of closing areas in order to protect pre-recruit clams., The size limit of 
4 .. 5" is in conformity with general industry practice, which discourages the harvest 
of clams under 4.5". The Council is propos an allowance of 800 clams of under 
4 .. 5" per standard 32 bushel cage (60.,16 cu .. ft .. ), Enforcement \"ould be facilitated 
through the use of a table that vwuld convert the 800 undersize clams per 60 .. 16 cuo 
ft. into the appropriatf= number of undersize clams for cages of other than 32 bu .. 
capacity or for partially full cages. The allowance is based on a standard of 
approximately 20% undersize clams.. Discards should not be a significant problem 
given the undersize allowance since surf clams are generally not mixed by size in 
the beds, so that a fisherman can move to another area if he discovers that he is in 
an area with a significant number of uncle rs ize clams .. 

.5. Gear Restrict ions: It would be possible to limit dredge size, pump size, and 
possibly other .~;:,ear. Such limits would be de signed to cur tail effort, either in 
lieu of or in conjunction with other management measures.. Such measures \vould 
probably be effective in the short-run., However, experience with similar measures 
in other fisheries has shown that, in the long-run, they are ineffective because 
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fishermen's ine;enuity has proven adequa.te to negate the effects of the measures .. 
Therefore, the only real effect of such measures is to increase inefficiency~ It is 
likely that such measures would have high enforcement costsu 

Allocation Alternatives 

1. No Explicit Allocation System: Under this alternative, the annual species 
quotas would be established with no explicit user-group allocation made. Quarterly 
divisions of the quotas could b·e made in order to ensure some spread of harvests 
over the year.. In addition, fishing time restrictions could be superimposed over 
this.. This system is used in the current Surf Clam and Ocean Quahog FHP. 

2. ors: Under this alternative a limited number 
of recogn r explicit allocations. Annual and quarterly 

to these user-groups could be made, probably based on historical 
aggregate catch perfonnance of the groups.. This is essentially the system used in 
the Ground£ ish Fl1P. 

3.. Individual Vessel Quotas: Under this system each individual vessel in the fleet 
would be allocated a share of the overall annual quota. These shares would be 
established on a percentage basis so that the value of the shares would vary as the 
size of the quota varies from year to year, The basis for the initial distribution 
could reflect historical participation.. By defining those who at any point are 
permitted to share in the resource the system is a form of access control. The 
quotas could be transferable and thus could be considered as marketable 
certificates.. A n.ew fisherman would, therefore, not be prohibited from enterin5 the 
fistwry ~ but would have to l_)urchase share(s) from exi participants in order to 
do so., A limit on the number of shares that ::1.ny sinc;le. individual or corporation 
vvould be allo~wed to hold could be applied in order to prevent an undesirable 
concentration of shares@ This alternative could take the form of an individual 
allocation to each vessel or a number of small1:=r allocations to each vessel, each 
equalling the vessel quotac If the large number of smaller allocations ~vere 

adopted.:; it would oe a stock certificate prograrne Given the lar€:.e number of vessels 
v1hich ent,:=red the surf clam fishery siace 1977, the surf clam formula would probably 
need to take into account catch levels since tile implementation of the current Fl'1.P., 

Vessel quotas ·would be equitable if the initial allocation formula 1.vas equitable .. 
It would have lower enforcement costs than the current FHP since most enforcement 
~.vould be from shore.. There would be no need to regulate fishing time, so operations 
would be more efficient than under the current FJy'.fP., If the quotas were 
transferable, it would permit new entrantso 

Under a stock certificate program the number of shares would be greater than the 
number of vessels currently in the fishery.. The initial allocation of shares could 
be determined as described abovee Such a system could be equitable to the extent 
that the fonnula used to make the initial allocation was equitable.. There would be 
low enforcement costs since most enforcement would be from shore~ There would be no 
need to regulate fishing days or times. There would be a lower cost to new entrants 
than with a vessel quota since a new entrant would only need to as many 
shares as necessary to hlake an initial operation profitableo It would allow for the 
traditional me tho£1 of entering the fishery,. It would allow for economies of scale 
and for an operator to make micro-adjustments of scale by buyin.g and selling shares 
to optimize individual operations. It would result in more accounting problems than 
a vessel quota since more shares would be involved .. 

Direct allocations might create some unemployment in the harvesting sector, since it 
could lead to the aggregation of the allocations of several vessels to one vessel 
and the retirement from the fishery of the other vessels. It could also lead to 
vessel equipment changes since the present regime leads to a harvester equipping his 
vessel to harvest the maximum volume of clams in a fixed time period whereas a 
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direct allocation ~vould permit the harvestor to maximize efficiency .. 

A modification of stock certificate or vessel quota systems could be effort quotas .. 
In such a system the allocation to the vessel would be made in terms of fishing 
effort, probably fishing days. These could be calculated from records of catch per 
unit of effort. The allocations could be made for a year or on a quarterly basis .. 
Since there are many factors that influence catch per unit of effort, such a system 
would probably need to be combined with gear restrictions .. In addition, such a 
system wot1ld probably require quarterly allocations of the annual quota and possible 
closures because the imprecise nature of the effort allocations could lead to 
overfishing if effort limits were used alonee 

Access Control Alternatives 

1.. No Access Control: This alternative would probably result in a significant 
adverse on economics in the surf clam fishery.. The harvesting capacity of 
the existing fleet signiticantly exceeds the HSY and quotas likely in the next few 
years. Even though the surf clam fishery is a conditional fishery for purposes of 
federal financial assistance for vessel construction, it is probable that new 
vessels would enter the fishery if there were no access control~ No access control 
seems to be needed in the ocean qtmhog fishery at this time, although an allocation 
system might be desirable during the life of this amended Fl'1P .. 

2.. Horatorium on the Entry of New Vessels: The current Surf Clam and Ocean Quahog 
FHP includes a moratorium on the entry of new vessels into the surf clam fishery in 
the FCZ,. A moratorium would not be necessary with a vessel allocation or stock 
certLficate. programe 

3" Pennit Limitations: It ~,qould be possible to develop a system for the allocation 
of pennits ~articipants in the surf clam and/or ocean quahog fisheries,. In the 
surf clam fishery this \rmuld l)e a modification of the vessel moratorium that could 
provide for a specified number of new entrants annually if the condition of the 
stock improved to a predetermined level~ In the ocean y_uahog fishery such a systera 
could be used to control the rate of expansion of the fleet to against 
overeapitalization of the fisr1ery in lieu of a taoratorium at tl1is time or in lieu of 
vessel allocations., Such a system would not be necessary with individual vessel 
allocations or with a stock certificate program. 

l1anagement Unit Alternatives 

A variety of management units could be considered for this FHP.. The management unit 
for the current F.l.vlP is the range of both species in the northwestern Atlantic FCZ., 
Alternatives could be surf clam and ocean quahog in the m.id-Atlantic FCZ, or the 
range of both species in the FCZ and the territorial sea in the Atlantic~ Sound 
management requires that a species should be managed throughout its range. H.owever, 
New .Jersey, which is the location of the u1ost icant inshore surf clam fishery, 
has regulations \vhich are not inconsistant with the objectives of this FMP.. New 
York is developing regulations. The ocean quahoz; fishery, except in parts of New 
England, is an FCZ fishery.. Therefore, althou6 h the management unit of the FJYlP does 
not manage the resources throughout their ranges, it provides for effective 
management working in conjunction with the State programs and should not be changed 
from what it is in the basic Surf Clam and Ocean Quahog FMP e 

A possible consideration relative to management unit definition is the difference in 
character of the surf clam fishery in the Mid-Atlantic as opposed to the character 
of the fishery in New England., However, because of the mobility of the fleet and 
the enforcewent problems inherent in significantly different management regimes in 
adjacent areas, it would probably be more effective to address these problems 
through other management measures rather than address these problems through 
management unit definition.. In other words, the management unit could be defined as 
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including the entire resource in the northwestern Atlantic but different management 
regiues could be developed to take into consideration the differences in the several 
fisheries. The inshore areas would be managed by the States. In addition, it would 
be possible to divide the surf clam fishery in New England from the surf clam 
fishery in the mid-Atlantic with differing management regimes for each management 
area.. Several alternative dividing lines for this purpose have been suggested 
including 410 latitude, 710 longitude, and the dividing line between the 
jurisdictions of the New England and Hid-Atlantic Fishery Management Councils. The 
dividing line begins at the intersection point of Connecticut, Rhode Island, and New 
York at 41°18'16.249" latitude and 71°54'28.477" longitude and proceeds S 
37°22'32.75" E to the point of intersection with the outward boundary of the FCZ (50 
CFR 601.12(a), ~ederal ~egister, Vol~ 42, Noa 137, July 18, 1977, page 36980). 

Impacts of Alternative Allocation Strategies 

The benefits and costs to the harvesting sector are likely to 
between strategies. Specifically, one would expect the total 

costs harves the quota to be lower under a of individual vessel quotas 
or stock certificates than under other systems., 

Unde.r a system of annual vessel quotas or stock certificates the fisherman would 
have the opportunity to l1.arvest his share of the OY in a manner most appropriate to 
him. The vessel owner would not need to worry about preempted in securin5 his 
catc.h, as would be the case under the other two strategies. Rather, he would apply 
his capital and la bar mast ef so as to reduce his costs of harve 
Technological innovations would be adopted given the incentive to reduce costs and 
maximize prof its.. An unknown amount of unemployment could be created in the 
harvesting sector through direct allocations since vessel operators could accumulate 
shares and retire vessels, leading to unemployment o£ crew members.. Under both 
other harvesting costs would rise as a result of a race between vessel 
operators to secure as large a share as possible of the annual or quarterly vessel 
group or industry quota before any closure or lower catch per unit effort 
restrictions would be enforced~ The additional capital and labor that would likely 
be employed by the individual vessels in this race would increase the costs per unit 
of resource landed and result in economic ine:E:ficiencyo 

The nature and extent of fluctuations in ex-vessel prices under the three syste.ms 
could vary with the pattern and variations in landings.. In the New England area, 
under a system of vessel group allocations in the Groundfish FlviP, prices to 
:Eisherrnen during late 1977 and 1978 were severely depressed dur periods of open 
fishing followed by exceptionally high prices during periods of closures or 
restrictive trip limitations. 

Under the individual vessel quota system, it is expected that prices would be 
relatively stable throughout the year as fishermen would be able to rationally 
res pond to chane;ing sup ply-demand conditions. Certainty of their ovm catches would 
allow the fishermen to play the market and whould ensure more stable production and 
less fluctuation in prices to fishermen.. The implieation of price stabilization on 
total revenues to the fishermen would on the nature and share of the ex­
vessel demand equation. 

The above observations relative to costs and revenues in the harvesting sector 
suggest that net income to fishermen from harvestinc> a 6 iven quota could be t;,reater 
under a system of individual vessel allocations or stock certificates than it would 
be under the other two options for allocations. 

~rocessing Sector: Just as prices in the absence of an individual vessel quota 
system would fluctuate more over the season so would employment. Under a system of 
vessel group allocations employment in the processing sector could continue to be 
characterized by strong seasonal movements similar to those in landin.::;s caused by 
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opening and clos of the fisheries or changes in regulations of catch per unit 
effort within vessel groups.. This presents severe plannin.::, problems in the 
processing sector by creating uncertainties over raw material flovJ. Furthermore, it 
could increase the cost per pound processed during glut periods because mar;sinal 
facilities would have to be placed in operation, addi tiona! shifts would be 
required, and overtime would have to be paid to process the clams.. Increased 
storage costs occur as a result of excess supply in the distribution system .. 

Under a system of annual vessel quotas, with the expected reduction in fluctuations 
in landings, employment in the processing sector should be more stable throughout 
the year$ Processors could rationally plan their operations and finances. It would 
also allow employees of processifl6 plants to have more certainty over the flow of 
income throughout the year. 

user­
groups appears to be greatest under a system of no explicit allocations. The surf 
clam fleet has demonotrated that its harvestinc:, capacit; exceeds the quotas 
prescribed so far., With only an annual quota competition between vessel groups for 
the quota is likely to favor the larger and more u:1obile vessels .. 

An allocation of quotas by vessel groups which uses cur rent or recent catch 
performance by user-t!,roups as criteria for deciding on the relative magnitude of the 
al.loca tions is explicitly directed to preserve the relative shares of these user­
groups over time., Competition within user-groups for the available group allocation 
might, however~ result in changes over time in the relative shares of subgroups .. 
The fewer tne number of vessel classes recognized in a scheme of this nature the 
greater we may expect the heterogeneity among vessels in each group to be$ In such 
cases, it is likely ti1a.t durin.s periods when the harvest].ng capacity of the group 
far outtveighs the catch allocation of the group and when the race for the allocation 
is not restricted by trip limits, the relative shares of the vessels within an 
individual 6roup may in favor of the lar6 er vesselsc This effect might, 
however, be mitigated in situations where maximum catch limits per trip or week for 
all vessels in a vessel class are set at a level ·which is s ificantly below 
the average catch per trip tnat the larger vessels in tt1e group are capable of 
achieving~ 

Under the individual vessel quota or stock certificate systems, the initial 
distribution of the shares could be based on recent historic relative catch 
performance by individual vessels in the fleete Thus, there would be no abrupt 
changes in the traditional pattern of or in shares of vessel groups .. 
However, if an individual vessel operator wished to expand or contract the scale of 
his operations, he could achieve this through the purchase or sale of certLficates .. 

Freedom of Choice and Decision-Haking and Extent ana Complexity of Regulations: 
A reasonable interpretation of this management consideration is that ~1nimization of 
the number of constraints on fishermen is desirable.. It becomes important, 
therefore, to look at the implications of the three allocation systems relative to 
the extent and complexity of manageraent regulations .. 

The complexity of cur rent regulations has ef feet ively served to restrict the 
fishermen's freedom to decide where and when to fish., Under a system of annual 
individual vessel quotas a fishennan would be free to choose within the limits of 
his individual catch quota the most efficient and convenient times, places and 
methods for harvest. 

This advantage, however, must be weighed against the inl1erent drawback of any direct 
catch allocation system: these systems (as opposed to effort allocation systems) 
remove a large degree of competition from the fishery. That is, they greatly reduce 
the ability of an individual fisherman to improve his performance relative to others 
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in the fishery by eliminating the possibility of increasing his catch through 
improved fishing ability. 

Inducement of effort away from 
towards quahog stocks may come from 

several sources. Among these are prices and costs.. Stability in prices, 
the extent of freedom of decision-making and flexibility in planning harvesting 
operations would appear to be additional factors contributin5 to induced 
diversification.. Specifically, the more freedom the vessel operator has in choosing 
his own strategy for harvesting surf clam, the greater would be the opportunities 
for becoming involved in the quaho 6 fishery without being presmpted from his 
historic share in the surf clam fishery.. The individual vessel allocation system, 
by virtue of providing the greatest freedom in individual management of fishing 
efforts, appears to be more conducive to achieving species diversification than the 
vessel e;roup allocation system with its auxillary regulatory componentso It should 
be recognized 11 however, that the sum of the surf clam and ocean quahog quotas is 
less than the demonstrated harvest capacity of the surf clam fleet alone.. It is 
virtually c therefore, that the overall fleet would have to operate at less 
than full capacity regardless of the de.:;ree of effort withdrawn from the surf clam 
fishery to the quahog fishery. In other words, effort and/or catch restrictions 
will be necessary on either the surf clam fisheryll the ocean quahog fishery, or 
both, regardless of the degree of diversification in the overall sea clam industry, 

Management Costs (Including Enforcement): Any scheme which assigns property rights, 
as would the individual vessel allocations or stock certificate schemes, would be 
expensive to initially design, implement and monitor relative to a system of 
implementing an overall ca.cch limitation with no explicit allocation mechanismm It 
can also be expected that the infonuation~ research and administration costs 
associated. with tile individual vessel quota system would be higher than under a 
system of vessel group allocations.. This is a consequence of the need to monitor 
each individual vessel's catch.. Periodic audits of vessel catches could, however~ 
easily be developed using adequate computerized. routines~ These audits would employ 
the same catch data base that \.Vould be used for monitoring catches by vessel groups .. 

Under these systems, an individual vessel would cease fishing for surf clam once its 
annual allocation is reached D The implication is that closures are self-imposed by 
individual fishermen rather than determined by the activities of the entire fishing 
fleete As a result the need for regulation of vessel catch rates ~vould be non­
existent.. This would substantially lower total management and enforcement costs 
r-::.lative to the current system of enfo overall and group catch quotas, although 
NMFS enforcement costs may not decrease. 

And Adve s Of The 

Introduction 

There are a large number of possible combinations of the alternatives outlined 
above. The following measures were proposed in the public hearing draft of this 
Amendment: 

1. The annual surf clam quota of 1 .. 8 million bushels (approximately 30 million 
pounds of meats) would be continued unchanged as would be the provisions to allocate 
the quota by quarters and regulate fishing effort by restricting days fished .. 
However, Amendrltent 112 would revise the y_uarterly quotas for surf clams to be 400,000 
bushels for October through December and January through March, and 500,000 busnels 
for April through June and July through September. A fishing week of no more than 
four days, l"'londay through Thursday, will be continued.. To help spread the quarterly 
catch evenly throughout the entire quarter, each v-essel will be restricted to 24 
hours of fishing per week at the beginninc; of each quartero If the Regional 
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Director of tne NHFS detennines that the quarterly quota ~vill not be harvested, the 
weekly hours of fishing may be increased~ The anal Director may prohibit 
fishing if it is likely that the quarterly quota will be exceeded. Vessels would be 
required to start and stop fishing at unifonn hours. A make-up day for bad weather 
would be permitted on the fishing day following the fishing day during which the bad 
weather condition existed .. The make-up day provision would be in effect only during 
the months of December, January, February, and Harch .. 

2.. Amendment #2 would continue the provisions of the original F~1P regardlne:, ocean 
quahogs except that the annual quota for ocean quahogs would be increased to 4 .. 0 
million bushels (approx.imately 40 million pounds of meats),. 

3.. The prohibition on the entry of additional vessels into the surf clam fishery 
would be continued by Amendment #2. The moratorium would not preclude n~placernent 
of vessels involuntarily leaving the fishery dur the time vilhen the moratorium is 
in effect .. 

4., The provision to close surf clam beds to fishing wherein over 6 0% of the clam 
are under 4 .. 5 inches in length and less than 15% are over 5.5 inches in length is 
continued in Amendment 112,. It is recommended that special measures be instituted to 
manage such closed areas when they are reopened to insure that such openings do not 
lead to premature closures in the fishery and to prevent overfishine; of the newly 
ope ned beds., 

5. Dredge size and number are to be limited by Amendment 112 to such equipment on 
board and in use on the effective date of Amendment 112~ A minimum size limit of 4 .. 5 
inches i!Vould be imposed, at least during 1980o The primary reason for these 
measures is to take into account the possible impacts of using 19 80 as a base year 
for measuring harvesting sector j)erformance upon which to base, at least in part, a 
possible future direct allocation system for the surf clam fisheryQ The 
freeze was recommended by the Council's Surf Clam and Ocean Quahog Advisory Subpanel 
primarily to tninimize changes from historical relative harvesting capacity during 
the base period.. The surf clam size limit was recomtl'lended by the Subpanel in order 
to minimize the harvest of pre-recruit surf clams durin15 the base period when there 
would be a great incentive to harvest the maximum volume of clams in order to 
improve harvesting performance., Council may amend the F:MP by removing the 
moratorium on the entry of new vessels into the surf clam f and replacing it 
with some type of vessel allocation system beginning with calendar year 1981 .. In 
the event that such a system is instituted, and, to the extent that an allocation 
fonnula could be based on performance, 1980 would be the base period for at least a 
portion of such calculations. 

6.. The licensing provisions of tne original FMP are continued in Amendment if2.. The 
reporting requirements are continued with minor revisions. 

7. The Council has been considering the recommendation of the New England Fishery 
Hanagement Council ti1at a special regime be establisned for the surf clam f in 
New England.. There has been much discussion since the original FI.1P was developed 
relative to the New land surf clam fishery, whether it differed enough from the 
Hid-Atlantic fishery to warrant a separate regime, and if so, what fonu that 
separate regime should take.. After much consideration, the Mid-Atlantic Council has 
developed an alternative for the management of the surf clam fishery in New Englandw 
The alternative provides for the establishment of a separate management regime in 
New England, that is, the area north of the dividing line between the Mid-Atlantic 
and New England Fishery Management Councils. In the northern area the moratorium on 
entry of vessels into the surf clam fishery and the effort and gear restrictions 
·~vould not be in effect.. A quota of 200,000 pounds of surf clams would i)e set for 
that area. The New England quota would be in addition to the quota for 
approxilnately 30 million pounds of surf clams set in the amended FHP in the Mid­
Atlantice When half of that quota \vould be caught, the effort restrictions 
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operating in the Hid-Atlantic area would be imposed.. Any harvest of surf clams from 
the northern area would not be charged against the Hid-Atlantic surf clam quota .. 
Vessels entering the New England fishery under ti1is special provision would not be 
entitled to fish in the Mid-Atlantic area and would not accrue any rights to a 
future direct allocation system that might be established. Vessels with pennits 
issued pursuant to tne moratorium established by the ori6inal Surf Clam and Ocean 
Quahog FHP would be pennitted to fish in the northern area, but their landings would 
be reported separate from their Hid-Atlantic landings and would not count toward any 
possible future direct allocation system base calculation .. 

8.. Another combination of management measures was proposed for consideration dur 
the public review process for this amendment by the Council's Surf Clam and Ocean 
Quahog Advisory Subpanel. That alternative would extend the FHP to the end of 1981 
with annual and quarterly quotas for surf clams and an annual quota for ocean 
quahogs identical to those in the Council's recommended alternative. Dredge size 
and number would be limited to that on board and in use as of January 1, 1980.. The 
bad weather make-up day provisions are the same in the Sub panel's alternative as 
those in the Council's recommended alternative, except that the make-up day would be 
limited to one twelve hour period per week. The moratorium on entry of vessels into 
the surf clam fishery would also be extended,. 

Preferred Management Option 

Based on a review of comments made at the public hearings and letters received 
during the review period, and on the recommendations of the Council's Surf Clam and 
Ocean Quahog Advisory Subpanel and Scientific and Statistical Committeej the Council 
has adopted the following measures for Aiuendinent 112 to the Surf Clam and Ocean 
Quahog FHP: 

1" Extend tile FHP through calendar year 1981; 

2.. Establish two management areas for the surf clam fishery: the New En6 land Area 
and the Hid-Atlantic Areao The dividina line be.tween the areas would tne the 
establishe'd dividing line between tile New England and Mid-Atlantic Fist1ery 

Councilso The dividinJ line at the intersection point of 
Connectic..ut) Rhode Island, and New York at 41°18'16c249" latitude and 71°54'28 .. 477" 
longitude and S 37°22'32 .. 75u E to the point of intersection with the 
outward boundary of the FCZ (50 CFR 601 .. 12(a), Federal Vol., 42, No .. 137, 
July 18, 1977, page 36980). 

3 .. The following quantities (in millions of bushels) would apply annually: 

Domestic Domestic 
Optimum Annual Annual 
Yield Harvest Processing 
(OY) (DAI:l) (DAP) Quota TALFF 

Surf Clams 
New land 0 .. 025 0 .. 025 0 .. 025 0 .. 025 0 
Hid-Atlantic 1 .. 800 1 .. 800 1 .. 800 1 .. 800 0 

Ocean Qua hogs 
1980 3~500 3.500 3 .. 500 3(/)500 0 
1981 4.000 4.000 4.000 4 .. 000 0 

For the Hid-Atlantic Area the surf clam OY, DAH, DAP and quota of 1.8 million 
bushels (approximately 30 million pounds of meats) are continued unchanged as are 
the provisions to allocate the quota by quarters and regulate fishing effort by 
restricting days fished, However, tt1e quarterly quotas for surf clams are revised 
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to be 400,000 bushels for October through December and January through Marcn, and 
500,000 bushels for April through June and July through September. While the DAP is 
shown separately in the above table for the New England and Hid-Atlantic Areas, the 
separate management areas do not apply to the processing sector. 

4. A fishing week of no more than four days, Honday through Thursday, is 
continued. To help spread the quarterly catch evenly throughout the entire quarter, 
each vessel will be restricted to 24 hours of fishing per week at the beginning of 
each quarter. If the Regional Director of the NMFS determines that the quarterly 
quota will not be harvested, the weekly hours of fishing may be increased. The 
Regional Director may prohibit fishing if it is likely that the quarterly quota will 
be exceeded. Vessels would be required to stop fishing at 5:00 pm. The fishing 
week is changed from 12:01 am Monday- 11:59 pm Thursday to 5:00 pm Sunday- 5:00 pm 
Thursday. During the months of December, January, February, and t1arch, a make-up 
day for bad weather is permitted on the fishin6 day following the fishing day lost 
due to bad weather. In the New England Area, there would be no effort restrictions 
tm.til half of the 25,000 bushel quota is harvested, at which time the effort 
restrictions operating in the Hid-Atlantic Area would be imposed. 

5. The provisions of the original FivlP regardin6 ocean quahogs are continued 
unchanged except that the OY, DAH, DAP, and annual quota for ocean quahogs are 
increased as shown in the above·table. 

6. The prohibition on the entry of additional vessels into the surf clam fishery is 
continued in the Hid-Atlantic Area. The moratorium is lifted in the New England 
Area. Vessels with penuits issued pursuant to the moratorium in both New En6land 
and the Hid-Atlantic may fish in both areas on both quotas. Vessels entering the 
fishery in New England that do not meet the moratorium conditions may not fish south 
of the dividing line. The moratorium does not preclude replacement of vessels 
involuntarily leaving the fishery during the time when the moratorium is in effect. 

7. The provision to close surf clam beds to fishing wherein over 60% of the clam 
are under 4.5 inches in length and less than 15% are over 5.5 inches in length is 
continued. It is recommended that special measures be instituted to manage such 
closed areas when they are reopened to insure that such openings do not lead to 
premature closures in the fishery and to prevent overfishing of the newly opened 
beds. 

8. A surf clam minimum size limit of 4.5 inches is imposed. 

9. The licensing provisions of the original FMP are continued. The reporting 
requirements are continued with minor revisions. 

The final recommended regime adopted by the Hid-Atlantic Council for 1980-1981 
differs frorn the recommended regime in the public hearin5 draft for Amendment #2 in 
several important ways. These revisions were umde because of substantial public 
comment. 

Base Year - Vessel Allocations 

There was almost universal opposition to the concept of a direct vessel allocation 
system with allocations based at least in part on performance during a base year. 
Much of the opposition seemed to be directed toward utilizing data from a future 
base year, with concern relative to changes in actual harvesting patterns that would 
follow from the pressure on the fleet to maximize surf clam harvests during the base 
year. Given the fact that the proposed dredge freeze would not have taken effect 
until January 1, 1980, it was felt by persons commenting on the draft that massive 
changes in dredges would take place prior to that date, significantly altering 
historical shares in the surf clam fishery, to the detriment of those vessels that 
could not increase dredge size or number prior to that date, either for technical or 
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financial reasons.. There \.vas also concern that vessels which have transferred 
effort into the ocean quahog fishery would iJe required to return to the surf clam 
fishery to establish a base record, havin6 the effect to accelerating the harvest of 
the surf clam quota and also substantially decreasing the supply of ocean quahogs at 
the very time that the ocean quahog fishery is beginning to develop .. 

The general recommendation from the public was to extend the moratorium on the entry 
of new vessels into the surf clam fishery (except in the New En6 land area) for at 
least two years. This extension of the n10ratorium was objected to by several small 
surf clam processors ·who are concerned that their supvly of surf clams could be cut 
off if the vessels that have traditionally been supplyint, them were to sell to other 
processors. The Council reco.,snized this potential problem but, given the problems 
associated with the base year and the opposition to it, decided to extend the 
moratorium for two more years and attempt to find an acceptable replacement to the 
moratorium dur that time. It must be recot;;nized that the basic factors that led 
to tne moratorium in the surf clam fishery as recommended in the original FI1P have 
not changede The quota remains the same~ There are more vessels licensed for the 
fishery than were estimated to be in the fishery when the moratorium was ori6inally 
proposed .. 

Given the problems associated with the establishment of a freeze on dredge size and 
number at a future time (i.e., the effective date of Amendment 112), and given the 
substantial public opposition to such a freeze, the Council decided to eliminate 
that measure in the final version of Amendment 112. 

New England Management Area 

There ·was no opposition to the alternative surf clam management regirae for the New 
England Area.. There was concern that, ,.,ihile the line proposed to separate the NevJ 
England and Jvlid-Atlantic Areas in the draft was acceptable for the surf clam 
fishery, it could create problems if it ~AJere used in the future in the ocean quahog 
or other fisheries. The Council decided that :it would use tt1e proposed. line in the 
final version of Amendment #2, since it seemeJ apprOJ?riate for the surf clam 
fisl.1ery, with tile understandin5 that it is not the Councill s intent to use tlwt line 
in any otner 

There was also concern about tne proposed quota for the New England Area, since 
reported landings in Massachusetts alone from the FCZ in 1977 totalled 286,000 
pounds of meats whereas the proposed quota for 1980 for all of New England was 
200,000 pounds of meats.. The Council, recognizin.::; that biological data on the surf 
clam resource in the New England FCZ is extremely limited, decided to specify an 
MSY, OY, and quota for surf clams in the New England Area of 25,000 bushels for 1980 
and 1981. This amount should provide an incentive to develop the New England 
fisherye If surf elams in amounts appr the quota are actually harvested, it 
would provide evidence of a substantial stock of surf clams ln the area and serve as 
the basis for a formal survey and stock assessment prior to the next updating of 
this FHP. 

Revised Fishing Week 

Dur the review period, the concept of ending all surf clam fishing at a uni.fonn 
time was supported and 5:00 pm was supported as an ending timee However, since the 
original Fi'1P sp,::.cified a fishing week of 12:01 am l'·londay through 11:59 pm Thursday, 
it ~.vas necessary to revise the fishin.;:;; week to pennit vessels fishing for periods 
greater than 12 hours to fish on Honday. The Council resolved this issue by 
redefining the surf clam fishing week to be 5:00 pm Sunday through 5:00 pm Thursday .. 

Surf Clam Size Limit 

The surf clam size limit (4.5") was proposed in the hearinc, draft o:E Amendment 112 
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pr imar:lly as part of the base year alternative. There was much support for a size 
lind t in the and review process as a conservation measure to de crease the 
probability of fist1ing in closed areas and. to permit clams in other areas to grow to 
commercial sizes. Therefore, the Council decided to keep the 4 .. 5" minimum size 
limit in the final version of Amendment #2. The Council reco6 n ized that it is 
impossible to lim.it catches to only clams over 4.5" and also recognized the high 
mortality of discarded surf clams.. Therefore, the Council proposed an allowance of 
800 undersize clams per 32 bushel standard cage. 

Ocean Quahog Quota 

There was general support for the increase in the OY and quota for ocean quahogs. 
There was concern that the increase from the 3 .. 0 million bushels in the original Fl1P 
to the 4.0 million bushels proposed in the draft of Amendment #2 might be too rapid, 
both because of the limited knowledge of the resource and because of possible 
effects on the overall market for clam products. Because of these factors and based 
on the recomwendation of the Council's Surf Clam and Ocean Quahog Advisory Subpanel, 
the Council decided to increase the OY and quota for ocean quahogs to 3.,5 million 
busht:!ls in 1980 and 4 .. 0 million bushels in 1981. Based on an informal survey of 
ocean quahog processors and conunents made during the hearing and review process>~ the 
Council believes that the capacity and intent of US harvestors to harvest ocean 
quahogs and the capacity and intent of US processors to process ocean quahogs is at 
least equal to the OYs and quotas specified for 1980 and 1981. The Council is aware 
of the distribution of fishing effort relative to the distribution of the ocean 
quahog resource (see p .. 40). However, it does not believe that this constitutes a 
problem, at this time~ that necessitates the development of mana6ement measures that 
would distribute efforto 

The Hid-Atlantic Fishery Hanagement Council has detenilined that the annual optimum 
yield of surf clams should h::: 1 "8 milliom bushels (apprmdmately 30 million pounds 
of meats at 17 pounds of meats per bushel) for the Mid-Atlantic Area and 25,000 
bushels for the New England Area~ For ocean the annual optimum yield for the 
entire area should b·::: 305 million bushels in 1 80 and 4 .. 0 million bushels (35 and 40 
million j)oun<.is of meats, respectively, at conversion factor of 10 pounds of meats 
per bushel).. These optim\.rm elds are subject to review and adjustment by the 
Council if the NMFS survey data analyzed after release of this plan indicates 
changes in OYs to be necessary.. The capacity of US fishermen to harvest, and their 
intent to use that capacity, (i.e., DAH) for surf clams in the Hid-Atlantic Area is 
equal to the OY, as is the DAH for the New England Area.. The capacity of US 
processors, and their intent to use that ty (i .. e., DAP) for ocean quahogs is 
equal to OY. Therefore, the TALFF is 0. 

Table 4 7. HSY, OY, DAH, DAP.~~ and TALFF 
(millions of bushels) 

f1aximum 
Sustainable Optimum 

Species Yield Yield DAP F --- -----
Surf Clams 

New England o025 .025 .. 025 .025 0 
Mid-Atlantic 2.900 1 .. 800 1. 800 1.800 0 

Ocean Quahogs 
1980 4.300 3 .. 500 3.500 3 .. 500 0 
1981 4.300 4.000 4 .. 000 4.000 0 
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XIII.. HEASURES, REQUIREMENTS, CONDITIONS, OR RESTRiCTIONS 
SPECIFI.ED TO ATTAIN MAL~AGEMENT OBJECTIVES 

It is recommended that the permit requirements of the current Surf Clam and Ocean 
Quahog FHP continue and that permits currently issued remain in effect without 
reapplication, provided eligibility is established as provided below.. Those 
requirements provide that a vessel owner or operator must obtain a permit in order 
to: conduct a directed fishery for surf clams or ocean quahogs within the FCZ or 
land or transfer to another vessel any surf clams or ocean quahogs or parts thereof 
caught within the FCZ.. Two types of 1>en11its should be provided in the surf elam 
fishery: Type A permits issued pursuant to the initial moratorium, the eligibility 
criteria for which are described (as revised by Amendment 112) in the followinil 
paragraph; and Type B permits issued to vessels operating in the New England Area 
that do not meet the bility criteria for Type A permits .. Vessels with Type A 
permits vJould be permitted to fish for surf clams in both the New Ent.land and Hid­
Atlantic Hanagement Areas. Vessels with Type B permits 1.vould be pennitted to fish 
only in the NevJ England t-1anagement Area .. 

A vessel would be eligible for a surf clam permit if it met any of the follovlling 
criteria: the vessel has landed surf clams in the course of conducting a directed 
fishery for surf clams between November 18, 1976, and November 17, 1977; or the 
vessel was under construction for, or was b.eing r-e-rigged for, use in the directed 
fishery for surf clams on November 17 ~ 1977.. "Under construction" means that the 
keel had been laid, and "being re-rigged" means physical alteration of the vessel or 
its gear twd b•:!gun to transfonn the vessel into one capable of fishing commercially 
for surf clams" Applications for permits must be received by the NMFS no la te.r than 
February 15, 1980, and tl1e vessel for which such a perrnit is applied for must be in 
operation and have landed at least 500 bushels of surf clams from the FCZ by no 
later than April 15, 1980, in order to qualify for a permit under the vessel 
moratorium in the surf c.lam fishery., This latter provision is recoro.mended to insure 
that only vessels ttlat are entitled to permi t.s in tr1e surf clam fishery pursuant to 
the vessel ro.oratorium receive such permits., Permits in the surf clam fishery may be 

to a vessel that is replacinc; a vessel which involuntarily left the surf 
clam fishery during the moratorium, and both the enterin,s and replaced vessels are 
owned by the same person and have similar surf clam harve capacitieso 

Permit applications should be processed by the onal Director of the Northeast 
Region of the NMFS.. It is recommended that the application form require provision 
of the following information: names, addresses, and telephone numbers of the owner 
and operator; the name of the vessel; the vessel's United States Coast Guard 
documentation number or State license number; engine and pump horsepower; home port 
of the vessel; directed fishery or fisheries; fish hold capacity (in "cages" or 
bushels), dred6e size; amounts of surf clams and ocean quahogs landed in the past 
year (in bushels, if apvlicable); number of fishing trips in the past year; and date 
of beginning of construction or re-rigging (if applicable). 

It is recommended that there be no fee for the initial permit but that a lost or 
multilated permit be replaced at a cost of $25. Any applicant denied a permit by 
the onal Director should be allowed to appeal to the Assistant Administrator. 

A permit should he valid only for the vessel for which it is issued~ The permit 
should be carried, at all times, on board the vessel for which it is issued, and 
should be maintained in legible condition.. The permit, the vessel, its gear and 
catch shoula be subject to inspect ion by any authorized officiaL. 

A permit should expire when the owner or operator retires the vessel from the 
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fishery. Failure to land any surf clams fro:m the FCZ for 52 consecutive weeks 
should constitute retirement from the fishery<> 

XIII-2. Catch Limitations 

Forei.:;n Fishing 

Fishing for surf clams or ocean quahogs in the FCZ by any vessel other than a vessel 
of the US is prohibitedo 

Domestic Catch Quotas 

Surf clams: It is recommended that the annual quota for surf clams equals the 
op-tiffi-Uin yield.. The New England Hana(:)ement Area annual quota is 2 5,000 bushels. The 
Hid-Atlantic Hanagement Area annual quota is 1,800,000 bushels divided into 

erly quotas as follows: 

January 1 - Harch 31 
April 1 - June 30 
July 1 - September 30 
Octooer 1 - December 31 
ANNUAL QUOTA 

400,000 bushels 
500,000 
5 00,000 
400,000 

1,800,000 

In tne Hid-Atlantic Management Area, if the actual catch of surf clams ln any one 
quarter falls more than 5,000 bushels short of the specified quarterly quotaj the 
Regional Director should add the amount of the shortfall to the next succee(iinc; 
quarterly quotae If the actual catch of surf clams in any quarter exeeeds the 
specified quarterly quota, the Director should subtract the amount of the 
excess from the next succeeding quarterly quota.. The Assistant Administrator should 
publish a notice in the Fe~eral ster whenever the ional Director adJusts the 
quarterly quota., 

In the Ne~v En5land l1anagement Area, when half of the annual quota has been 
harvested:r tne Regional Director shall impose effort restrictions similar to thos(~ 

ope in the Hid-Atlantic Hanagement Area.. The Assistant Adn1inistrator should 
publish a notice in the ral ster whenever the Re5ional Director adjusts 
allmrV"able effort .. 

?cean Quahogs: The annual quota for ocean quahogs should equal the optimum yield 
which for 1980 is 3,500,000 bushels and for 1981 is 4,000,000 bushels., If 
necessary, the Regional Director ntay establish quarterly quotas for ocean quahog, 
and, in that event, the Assistant Adrainistrator should publish notice of such 
quarterly quotas in the Federal Register .. 

Clos~: If the Regional Director detennines (based on logbook reports, processor 
reports, vessel inspections, or other infonnation), that the quota for surf clams o:r 
ocean quahogs for any time period \!\Till be exceeded, the Assistant Administrator 
should publish a notice in the the determination and:~ if 
necessary, stating a date and t r ure of the surf clam or ocean quahog 
fishery for the remainder of the time perioda The Re5ional Director should send 
notice of the action, by certified mail, to each surf clam or ocean quahog processor 
and to each surf clam or ocean lJ.uahob vessel owner or operator .. 

XIII-3.. Restrict ions 

It is recommended that a m1 n1mum size of 4. 5 inches be established to minimize the 
harvest of pre-recruit surf clams., 

It is recommended that no person should catch and retain on boarJ any surf clams or 
ocean qua.hogs during closed seasons, in closed areas, or on days of the week in 

l 03 



which fishing for these species is not permittedo 

No person should catch and. retain on board any surf clams on other than an 
authorized surf clam fishing trip. 

Presence of any part of a vessel's gear in the water later than one-half hour after 
the end of that vessel's authorized £ ishing period should be prima facie evidence 
tr1at the operator of that vessel is fishine; in violation of the FHP and its 
regulations. 

Presence of surf clams or ocean quahogs aboard any permitted fishing vessel engaged 
in those fisheries and any part of the vessel's fishing gear in the water in clooed 
areas should be prima facie evidence that such clams or quahogs were taken in 
violation of the provisions of the Act and the regulations, Presence of surf clams 
or ocean qual1ogs aboard any permitted fishing vessel engaged in those fisheries and 
any part of the vessel's fishing gear in the water more than 12 hours after a 
fishery closure announcement becomes effective should be pr:Una facie evidence that 
such clams or quahogs were taken in violation of the provisions of the Act and the 
regulations. 

Possession of surf clams, by any person aboard any fishing vessel engaged in the 
surf clam fisr1ery, more than 12 hours a.tter a weekly closure occurs should be prima 
facie evidence that such surf clams were taken in violation of the Act and the 
regulations. 

No person should possess~ have custody of or control of, ship, transport, offer for 
sale, deliver for sale, sell, purchase, import, export, or land~ any surf clam, 
ocean quahog, or part thereof, which were taken in violation of the Act or any 
regulations issued under the Act., 

No person engaged in the surf clam or ocean q1v3..hoi:> fisheries 
operator, or as a dealer~ processor or buyer sbould. unload or cause 
or sell or buy, any surf clams or ocean 'fua hogs whet.her on land or 
J.Jreparing an.d submitting the documents required by the regulations .. 

J\lo person should: 

as an mvner or 
to be unloaded, 
at sea, without 

(l) refuse to permit an authorized officer to board a fishing vessel subject 
to such a person's control for purposes of conducting any search, no matter 
where that vessel may be situated, in connection with the enforcement of the 
Act or any regulations issued under the Act; 

(2) forcibly assault, resist, opJ:Jose, impede, intimidate or interfere with 
any authorized officer in the conduct of any search or inspection; 

(3) resist a lawful arrest for any act prohibited by the regulations; or 

(4) interfere with, delay, or prevent, by any means, the apprehension or 
arrest of another person knowing that such other person has committed any act 
prohibited by the regulations. 

Any person or vessel found to be in violation of these regulations, including the 
logbook and other reporting requirements, should be subject to the civil and 
criminal penalty provisions and forfeiture provisions prescribed in the Act and 
pertinent regulations. It is recommended that the Secretary establish a specific 
list of penalties for specific civil violations of these regulations in order to 
expedite resolution of violations. This is recommended to assist in resolving what 
are apparently significant enforcement problems vvi th the current Fl1P by providing 
appropriate penalties that are known in advance. It is recommended that the penalty 
for a first off,=nse for any violation be a p:nnit suspension for thirty days and 

104 



that the penalty for a second offense be a penuit suspension for ninety days. 
Subsequent of£1:nses should carry penalties of a penn.it suspension coiubined with a 
fine. Appropriate fines should be specified for violations by processors. 

XIII-4. Effort Restrictions 

Surf Clams 

Fishing for surf clams should b~: permitted only during the beginning 5:00 PH 
Sunday and ending 5:00 PH Thursday and be conducted during this period only at the 
times and under the conditions authorized by the Regional Director. 

Each quarter should begin 1;.;rith each vessel limited to 24 hours of fishing time to 
allow fishing for surf clams to be conducted throughout the entire quarter without 
exceeding the allocation for that quarter. Vessels should be required to start and 
stop fishing at unifonn hours. 

If the Regional Director determines dur the quarter that the quarterly allocation 
'llill be (will not be) exceeded, he may reduce (increase) the number of hours pGr 
week during ,.vhich fishing for surf clams is pennitted to avoid prolonged vessel tie­
up times and fluctuations in the supply of surf clams which would result if the 
allocations were taken rapidly during the beginning of each quarter (facilitating 
the catch of the full quarterly allocation). 

The Regional Direct or should publish a not ice in the Federal Register o£ any 
reduction or increase in days per week during which fishin.s for surf clams is 
permitted~ The reduction or increase should take effect immediately upon 
publication in tile Federal Register. The Regional Director should also send notice 
of the change by certiiied mail to each surf clam or ocean quahog processor in the 
fishery and to each surf clam or ocean qua.ho 0 vessel owner or operator. 

It is recommended that provision be made for an alternate fishin6 day ir. the event 
of unsafe weather conditions on a vessel's Sl_Jecified fishing day. A fisherman could 
only claim a weather day i£ small craft warnin6s were posted at the port from which 
the vessel operates, or the closest port thereto if warnings are not normally posted 
at the port from which the vessel operates, and if the fisherman notified the Coast 
Guard of tlis intent to claim a weather day -.;.,;rithin four hours of his official 
starting time for fishing and if he landed no clams on that day. The make-up day 
'Nould be the next fishing day and would amount to the same number of hours as the 
fisherman would normally have on a fishing day. A fishennan would not be permitted 
to claim an additional make-up day if weather conditions prohibited fishing on a 
make-up day. This make- up day pr ovi sian would be in ef feet only for the months of 
December, January, February, and Harch. 

Ocean Quahogs 

Fishing for ocean qua.hogs should b·=. permitted seven days per week. 

When 50 percent of the quota of ocean quahogs for any time period has been caught, 
the Regional Director should detennine whether the total catch of ocean quahogs 
during the applicable time period will exceed the quota for that time period. If 
the Regional Director determines that the quota probably will be exceeded, he may 
reduce the number of days per week during which fishing for ocean quahogs is 
pet~itted for the remainder of the time period. 

The Assistant Administrator should publish a notice in the Federal Re;::,ister of any 
reduction in days per week durine:; which fishing for ocean ctuaho~s is permitted. The 
reduction should be efiective immediately upon publication in the Federal Ree;ister. 
The Regional Director should also send notice of any reduction by certified mail to 
each surf clam or ocean quahog processor in the fishery and to each surf clam or 
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ocean quahog vessel owner or operator. 

XIII-5. Closed Areas 

It should be unlawful to fish for surf clams or ocean quahogs in any designated 
closed surf clam or ocean quahog area. The following areas should be closed to 
fishing based on the request of the Environraental Protection Agency (see Section VI-
2): 

38°20'00"N- 38025'00"N and 74010'00"W- 74020'00"W 
38040'00"N - 39000'00"N and 72000'00"W - 72030'00"W 

The Secretary may open these areas when the EPA notifies her that the pollution 
problems have been corrected and the area is safe for fishing. 

Areas may be closed to surf clam and ocean quahog fishin5 upon a determination by 
the Regional Director (based on lo,;;oook entries, processors' reports, survey 
cruises, or other information) that the area contains surf clams of which 60 percent 
or more are smaller than 4.5 inches in size and not more than 15 percent are larc;;er 
than 5. 5 inches in size. Sizes should be measured at the longest dimension of the 
surf clam. 

The Regional Director should publish notice of any closed area in the Federal 
Register. The Regional Director should send notice of the closed area, by certified 
mail, to each surf clam or ocean quahog processor and to each surf clam or ocean 
quahog vessel owner or operator. Specific regulations should be developed for the 
reopening of each area closed to assure that overfishing does not occur in the area. 
The regulations should provide for the equitable allocation of the surf clam 
resource in the reopened area, should consider the impact of surf clams harvested in 
the reopened area on the rate of harvesting the overall surf clam quota, and should 
make the resource in the reopened area available to fishermen on an equitable basis. 
The projected harvest from the reopened area would be deducted from the overall 
quota. It is recommended that the NHFS, in consultation with the Hid-Atlantic 
Fishery l1anagement Council, propose regulations for fishing in reopened areas and 
that public hearings be held on these regulations before they are implemented. 

XIII-6. Vessel L•1orato rium 

The moratorium that became effective on November 17, 1977, prohibiting the entry of 
additional vessels into the surf clam fishery, should remain in effect at least 
until December 31, 1981. The Mid-Atlantic Fishery Management Council desires to 
remove this moratorium as soon as practical, but believes that at least two 
additional years of the moratorium are necessary in order to prepare the necessary 
analyses and provide for adequate public review of any possible alternatives to the 
moratorium. 

XIII-7. Vessel Identification 

Each fishing vessel 25 feet in length or greater subject to these regulations should 
display its official number on both sides of the deckhouse or hull, and on an 
appropriate weather deck. Vessels under 2 5 feet in length do not need to display 
any number. The official number is that number issued by the US Coast Guard 
associated with the documentation of the fishing vessel or the official number 
issued by a State or the US Coast Guard for undocumented vessels. 

Such makings should be at least eighteen (18) inches in height and be legibly 
painted in a contrasting color. 

The operator of each vessel should keep the required markings clearly legible and in 
good repair and insure that no part of the vessel, its rigging or its fishing gear 
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obstructs the view of the markings from an enforcement vessel or aircraft= 

Vessels licensed under state law should use the appropriate vessel identification 
markings established by that state. 

XIII-8. Facilitation of Enforcement 

The owner or operator of any vessel subject to these re;sulat1.ons should immediately 
comply with instruct:ions issued by authorized officers to facilitate boardin~::> and 
inspection of the vessel for the purpose of enforcing the Act and the regulations., 

Upon being approached by a Coast Guard cutter or aircraft, or other vessel or 
aircraft authorized to enforce the Act, the vessel should be alert for signals 
conveying enforcement instructions. Standard signals and requirements should be 
developed and implemented by regulation. 

XIII-9. . Hc:tnagement Areas 

It is recommended that two 1uanagement areas be created in the surf clam fishery: 
the New England Hanagement Area and the Hid-Atlantic Management Area., The dividing 
line be t'N"een the areas would be the established di vidin5 line between the New 
England and T.'lid-Atlantic Fishery Hanagement Councils.. The dividing line begins at 
the intersection point of Connecticut, Rhode Island, and New York at 41°18'16.,249" 
latitude and 71°54'28.477" longitude and proceeds S 37°22'32 .. 75" E to the point of 
intersection with the outward ooundary of the FCZ (SO CFR 601 .. 12(a), Fede 
~i~terj Volo 42~ No. 137, July 18, 1977, page 36980)e 

XIII-10 .. Habitat Preserva Protection and Restoration 

The Council is deeply concerned about the e£ feet s of marine pollution on .fishery 
resources in the Mid-Atlantic on~ It is mindful of its responsibility under the 

Conservation and Hanagement Act to take into account the impact of pollution 
on fish.., The extremely substantial quantity of pollutants which are being 
intt"oduc~.?.d into the Atlantie Ocean poses a threat to the. continued existence of a 
viable fishery., In the opinion of the Council, elimination of this threat at th.e 
earliest possible time is detennined to be necessary and appropriate for the 
conservation and management of the fishery, and for the achievement of the other 
objectives of the Fishery Conservation and I"lanagement Act as "livelL. The Council, 
therefore, urges and directs the Secretat"y to forthwith proceed to take all 
necessary measures, includil1c; but not limited to, the obtaining of judicial decrees 
in appropriate courts, to abate, without delay, marine pollution emanating from the 
following sources: (1) the ocean dumping of raw sewage sludge, dredge spoils, and 
chemical wastes; (2) the discharge of raw sewage into the Hudson River, the New York 
Harbor, and other areas of the ~1id-A.tlantic Region; (3) the discharge of primary 
treated sewage from ocean outfall lines; (4) overflows fram combined sanitary and 
storm sewer systems; and (5) discharges of hanuful wastes of any kind, industrial or 
domestic, into the Hudson River or surrounding marine and estuarine waters .. 

XIII-11.. Development of Fisnery Resources 

No government action is needed at this time,. 

l'1anagement costs should be essentially the same vvi th Amendment 112 as with the 
original Ft1P except for the cost of enforcing the minimum size limit and the waiver 
of the moratorium in the surf clam fishery in the New England Areae Both of these 
measures could increase enforcement costs. However, both measures are necessary .. 
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XIV.. SPECI.FICATIONS AND SOURCES OF PERTINENT FISHERY DATA 

XIV-1 

The following are rt~commended in order for the Fishery Hanagement Councils and the 
NHFS to acquire accurate. data on the surf clam and ocean quahog catch, disposition 
of such catch, effort in the fishery, and importance of surf clams and ocean quahogs 
to fishermen relative to all other species caught.. They are 1nodifications of the 
requirements set forth in §652.13 to implement the original Surf Clam/Ocean Quahog 
FI1P. These data report requiretuents are necessary to manage the fishery for the 
maximum benefit of the United States. It is necessary that reporting be as 
comprehensive as possible.. The following suggestions are designed to meet this 
need. 

Dealers 

All persons who buy surf clams and ocean quahOl:)S from vessels in the surf 
clam or ocean quat10g fishery should provide at least the followi116 infonnation to 
the Regional Director on a weelc.ly basis on forms supplied by the Regional Director: 
dates of purchases; number of bushels purchased, by es; name and permit r1umber 
of the vessel from which surf clams or ocean quahogs are landed or received; price 
per bushel, by species; mailin5 address of dealer or processing plant; and rneat 
yield per bushel by specieso 

All persons to submit reports under the above paragraph should also be 
required to submit at least the following infon11ation to the Regional Director on an 
annual basis on fort..ns supplied by the onal Director: number of dealer or 
processing plant employees, by month; number of employees processing surf clam and 
ocean quahog, by species, by month; total payroll for surf c.lam and ocean quahog 
proces ~ by month; capacity to process surf clams and ocean q ua.hogs, by s ; 
and projected capacity to process surf c.lams and ocean quahogs, by species, for the 
following year~ 

All persons purchasing or any surf clams or ocean quahogs at sea for 
transport to any port of the US should. l!laintain and provide to the R~:?.gional Director 
records identical to those required under the above paragraphs., 

Violations of these requirements should be subject to the penalties provided for in 
the FCHA., 

Owners and Operators 

The owner or operator of any vessel with a permit in the surf clam or ocean quahog 
fisheries should maintain on a daily basis on board the vessel an accurate log for 
each fishing trip, on forms supplied by the NHFS showin5 at least: name and permit 
number of the vessel; total amount in bushels of each species taken; date(s) caught; 
time at sea; duration of fishine.; time; locality fished; crew size; crew share by 
pe ; landing port date sold; price per bushel; buyer; and size distribution 
of surf clams and ocean quahogs sold, by species, on a percentage basis .. 

The owner or operator should make the log available for inspection by an authorized 
official at any time during or after a trip .. 

The owner or operator should keep each logbook for one year after the date of the 
last entry in the lo6~ 

The owner or operator should submit copies of logbook fo nns weekly to the Regional 
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Direct ore 

All persons requireu to submit reports under the above paragraphs should submit 
annually to the Regional Direct or on forms suppli<::!d by the Regional Director at 
least the follmving information relating to vessel characteristics: name of the 
vessel, vessel's US Coast Guard documentation number or State license number, engine 
and pump horsepower, homeport of vessel, hold capacity (in bushels or cages), and 
dredge size and number of dredges. 

The Assistant Administrator should revoke, modify, or suspend the pennit of a vessel 
whose owner or operator falsifies or fails to submit the records and reports 
prescribed by this section. 

XVa RELATIONSHIP OF THE RECOMMENDED aEASURES TO EXISTING 
APPLICABLE LA~~S AND POLICIES 

XV-1 

This amended Surf Clam and Ocean Quahog FMP is related to other Fl1Ps and. PMPs as 
follows: 

1.. It will amend the Surf Clam and Ocean Quahog FMP currently regulating 
fishing for surf clams and ocean quahogs within the FCZ .. 
2 o All fisheries of the northwest Atlantic are part of the same general 
geophysical, biological, social, and economic setting.. Domestic and foreign 
fishing fleets, fishermen, and gear of ten are active in more than a single 
fishery~ Thus) regulations implemented to govern harvesting of one species or 
a group of related species may impact upon other fisheries by causing 
transfers of effort,. 
3,. "l"'lany fisheries of the northwest Atlantic result in significant non-tar,set 
species fishing mortality.. Therefore, each managem(~ut FT.vlP must consider the 
impact of non-target species fishing mortality on other stocks and as a result 
of other fisheries. 
4 ~ Present ongoing research pr 
of recruitment, distribution, age, 
the P_HPs, Ft,lf?s, and proposeJ Fi'1Ps.., 

XV-2,. Treaties or International 

often provide data on stock size, levt~ls 

and growth for rnany species regulated by 

8 

No treaties or international relate to this 

XV-3. Federal Laws and Policies 

The only Federal law that controls the fisheries cove red by this Fl1P is the FCHA .. 

Marine Sanctuary and Other Special Hanagement Syst~::ms 

The USS Monitor Harine Sancttiary was officially established on January 30, 1975, 
under the l'1arine Protection, Research, and Sanctuaries Act of 1972.. Rules and 
regulations have been issued :for the Sanctuary (15 CFR Part 924).. They prohibit 
deploying any equipment in the Sanctuary~ :fishing activities which involve 
"anchoring in any manner, stop pill6, r emainin.s, or drift.ing without power at any 
time" (924.3(a)J, and "trawling" (924.3(h)) .. The Sanctuary's position off tr1e coast 
of North Carolina at 35°00'23" N latitude- 75°24'32" W longitude is located in the 
FHP' s designated management areaQ The Honitor Marine Sanctuary is clearly 
designated on all National Ocean Survey (NOS) charts by the caption "protected 
area". This minim.izes the potential for damage to the Sanctuary by fishing 
ope rations. 
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Marine Mammals and red S 

The provisions of this amended FMP should have no impact on marine mammals or 
endangered species, either through harvesting and processing operations for surf 
clams and ocean quaho;Ss, or through the availability of surf c.lams and ocean quahogs 
as possible food items for endangered species. 

Oil, Gas, Mineral, and Deep Water Port Development 

While Outer Continental Shelf (OCS) development plans may involve an~as overlapping 
those contemplated for offshore fishery management, we are unable to specify the 
relationship of both programs \',\Tithout site specific development information .. 
Certainly, the potential for conflict exists if communication between interests is 
not maintained or appreciation of each other's efforts is lacking.. Potential 
conflicts include, from a fishery management pas ition: (1) exclusion areas, (2) 
adverse impacts to sensitive, bioloc;ically important areas, (3; oil contamination, 
(4) substrate hazards to conventional fishing gear, and (5) competition for crews 
and harbor SJ?ace., We are not aware of pending deep water port plans which would 
directly impact offshore fishery management ;:soals in the areas under consideration, 
nor are we aware of potential ef feet s of Fl'iPs upon future development of deep water 
port facilities. 

XV-4.. State cable Laws and Policies 

State laws regulating this fishery are discussed in Section VI I-4 of the FJviP o No 
other State or local laws are known to control the fisheries that are the subject of 
this Fl1P .. 

State Coastal Zone l1anagement (CZM) Progra.tns 

The proposed action entai.ls management of surf clam and ocean quahog stocks in an 
effort to ensure sustained productivity at some optimum level., In order to achieve 
this goal» all Fl:tPs must incorporate means to achieve integrity of fish stocks, 
related food chains, and habitat necessary for this biological system to 
function ef feet 1vely 0 Inasmuch as CZM plans are presently in the developmental 
stages, we ar;a not aware of specific measures on the of the individual states 
which would ultimately impact this FHP.. However, the CZl"l Act of 1972, as amended:i 
is primar:Lly protective in nature, and provides measures for ensuring stability of 
productive fishery habitat \117i thin the coastal zone.. Therefore, each State's CZH 
plan will probably assimilate the ecoloc;ical principles upon which this particular 
F~'IP is based., It is recognized that responsible long-range management of both 
coastal zones and fish stocks must involve mutually supportive goals.. Thus, '.vhen 
details are forthcoming, specific state CZH plan elements related to fishery 
concerns will be evaluated for possible inclusion in future amendments of this FMP. 
States in the region with apvroved CZH Programs are Haine, Hassachusetts, Rhode 
Islandt part of Ne\v Jersey, Haryland, and North Carolina .. 

XVI. COUNCIL REVIEW AND MONITORING OF THE PLAN 

The Council will review the Fr11P each yearQ 

Section 304(e) of the FCMA requires that the Secretary initiate and maintain a 
comprehensive program of fishery research to carry out the purposes, policies, and 
provisions of the Act. In order for the Council to monitor and predict biological 
and socioeconomic impacts of management d·:cisions cited in this FNP, certain basic 
data must be provided on a continuing basis., Some of these data will be obtained 
through the recordkeeping provisions outlined in this FNP. rloweve r, much of the 
biological as well as socioeconomic information needed by the Council to address and 
resolve problems will not be available from those sources.. Therefore, the Council 
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recommends to the Secretary the following areas of research as being of high 
priority and requests that a comprehensive program of research be initiated or 
incorporated into ongoing research anJ survey efforts. 

1. Biolo;:;ical Research and Monitoring 

a. Assessments of distribution, density, population structure, and abundance of 
resources throughout their geographic ranges in the FCZ. 

b. Estimation of year-class strengths and recruitment successes. 

c. Detenuination of reproduction potential relative to clam sizes and densities. 

d, Studies of the biolog,y of ocean quahog, especially age at sexual maturity, 
natural mortality, yield per recruit, and estimation of HSY. 

Suggested form of study/results: 
appropriate. 

2. Fishery Research and Monitoring 

On-going studies with annual reports as 

a. Evaluation of incidental mortalities caused by fishing relative to various gear, 
vessel, and fishi1~ technique characteristics. 

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

Suggested form of study/results: 
of b with an annual report. 

One time study of a. Quarterly compilation 

3. Processing Sector Research and Monitoring 

a. Continuous monitoring of size frequencies of catch, costs and means of 
production, and wholesale and retail prices. 

b. Examination of species and product diversity in production by plant. 

Suggested form of study/results: Quarterly compliations and reports. 

4. Environmental Research and Monitoring 

a, Assessment of hydrographic influences on reproductive and recruitment success, 
and transport and setting success. 

b. Estimation of impacts of ocean dumping, dredging, and other coastal activities 
on resources; prediction of probable impacts on resources from these operations in 
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 the 
capability for short-not ice intense assessments on an emergency basis, to 
predict impacts of transient acute phenomena, e. g., anoxic conditions similar 
to those observed in sunmer, 1976. 

5. Socioeconomic Research and Monitoring 

a, Compliation of vessel earnings and profits, employment (fishery/industry) 
profiles. 

b. Analysis of demographic characteristics of affected communities and industries. 
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c. Analysis of degrees of interaction betT.Yeen clam and other fisheries with re.gard 
to shifts (and ability to shift) in employment, opportunity costs, shifts in effort 
a.s functions of earnings, etc. 

Suggested form of study/results: Quarterly compilation and yearly reports on 
a. One-time baseline studi.es anJ bi-annual (or as needed) updates on b and c. 

Assess potential of aquaculture to augument natural supply of the clam. 

Suggested form of study/results: One time cost/benefit and feasibility study, 
review of state-of-the-art. 

Research priori ties are: 
and 7. 

la, 1b, ld, 2b, Sa, 3a, 3b, lc, 2a, 3b, Sc, 4a, Sb, 6b, 
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