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UNITED STATES DEPARTMENT OF COMMERCE 
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Washington, D.C. 80235 

PROPOSED FISHERY MANAGEMENT ACTIONS 

f or th e 

ATLANTIC MACKEREL FISHERY 

Decision Rationale 

(For th e 1978 Atla n tic Mackere l FMP/EIS ) 

ihe proposed ac tions to implemen t recommenda tions resul ting from the 
Fishery Management Plan for t he A tlantic Mackerel fishery are as follows: 

l. Restrict the harvest of Atlantic Mackerel in the Fishery Conservation 
Zone (FCZ) to a total of 9,200 mt. The to tal harves t level is to be fur­
ther a l l oca ted as follows: 3,500 m t to domestic commercial fishers , 
4,500 mt to the recreational sector and 1,200 mt (as incidental catch 
only ) to foreign fishing interests. 

2. Require 1 i censi ng of all commercial fishing vessels, including head 
and charter bo� ts, that fish for or are expec ted to have incidental catches 
of mackerel in the FCZ. 

3. Require 1 i censed vessels to file mackerel catch reports monthly. 

Since the Atlantic Mackerel Is an overfished stock, the environmentally 
preferable action of the available set of al t e rna t i ve actions would be 
to prohibit the taking of the stock, incidentally or as the result of 
directed fishing. Under such a prohibition , it is estimated that 1979 
spawning s t ock would be 6 percent greater than that which would result 
wi th fishing at the proposed 1978 levels. A no fishing rule '"'ould, how­
ever, result in unwarran ted adverse economic and social consequences 
and is theref ore not considered to be an accep tab]e option. 

The proposed harves t levels are not expec t ed to cause a decrease in 1979 
spawning stock leve]s rela tive to levels in 1978. The allocations to the 
various sec tors will provide for some ant icipated grow th in the domes tic 
commercial mackerel fishery thereby possibly providing re1 ief t o  other 
fisheries having reduced stock abundance, and allow recrea tional and spor t 
sectors of the fishery to continue their ac tivit y  a t  pas t levels. To 
ob tain the above, it is necessary t o  maintain a reduced level of foreign 
fishing. 

Licensing of vessels, and the filing of mackerel ca tch reports by 1 icensed 
vessels, would strengthen the Na tional Marine Fisheries Service1s abili t y  
t o  collec t much needed data o n  the s t a t e  o f  the fishery. 

We believe tha t  the proposed ac tions cons ti tute a reasonable compromise 
be tween the objec tive of stock rebuilding a t  any cos t and the total sa tis­
faction of the desires of the compe ting harves ting sec tors. 



Dear Reviewer: 

UNITED STATES DEPARTMENT OF COMMERCE 
The Assistant Secretary for Science and Technology 
VVashington, D.C. 20230. 

In accordance with the provisions of Section 102{2)(C) of 
the National Environmental Policy Act of 1969, we are 
enclosing for your review and consideration the final environ­
mental impact statement (supplement #1) prepared by the 
National Marine Fisheries Service of the National Oceanic and 
Atmospheric Administration and the Mid-Atlantic Fishery Manage­
ment Council, in cooperation with the New England and South 
Atlantic F i s he ry Management Councils on the fishery management 
p1an for the Atlantic Mackerel Fishery of the Northwest 
Atlantic Ocean. 

if you have any questions about the enclos�d statement, please 
feel free to contact: 

�1r. John C. Bryson 
Executive Director 
Mid-Atlantic Fishery Management Council 
Room 2115, Federal Building 
North & New Streets 
Dover, Delaware 19901 
Telephone: 302/6;4-2331 

Thank you for your cooperation in this matter. 

Sincerely, 

i d ney 'R � Gal 1 er 
Deputy Assistant Secretary 
for Environmental Affairs 

Enclosure 
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Abbreviations and Definitions O f  Terns Used In This Do cument 

em = centimeter 
EIS = Envir onmental Im pa ct Statement 
fatho m = 6 feet 
FCZ = Fishery Conservation Zone 
fishing year = the 12 month perio d beginning April 1 

FMP = Fishery Nanagement Plan 
fork l ength = length of a fish measured fr om the most anterior point to 

the end of the median ray of the tail 

FRG = Federal Republic of Germany 
GDR = German Demo cratic Republic 
GIFA = International Fishery Agreement 

ICNAF = International Commission for the Northwest Atlantic Fisheries 

km = kil ometer 
kn ot == a un it of s peed to one nau tical mile (l0lS miles) per hour 
metric ton = 2204Q5 poun ds 
�1SY = maximum sustainable yiel d 
NHFS = National �1arine Fisheries Service 
NOAA = National Oceanic and Atmospheric Administration 
OY = optimum 
PNP Preliminary Fishery Hanagement Plan 

= of Commerce 
TAC Total Allm;rable Catch 

TAI"'FF = Total Allm,Jahle Level of F orelgn Fishing 
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SU�1HARY 

( ) Draft (X) Final Su pplemental Environmental Impact Statement/Fishery 
M anagement Plan for the Hackerel Fishery of the Northwestern Atlantic Ocean .. 

US Department of C ommerce 
National Oceanic and Atmospheric Administration 
National Marine Fisheries Service 

II-2= Name of Action 

(X) Administrative ( ) 

II-3� D escription of the Action 

The Fishery Conservation and Hanagement Act of 1976 (FCMA), enacted and s 
into law on April 13�1976, established a c onservation zone and 

for exc lu sive US regu lation over al l fishery resources except 
migratory species (i., e � � t una) ,,vi thin the Zone� This management plan for the 
mackerel f of the north�-Testern Atlantic Ocean wa s pr by the �'lid� 
Atlantic Ivtanagement Council in cons ultation with the Ne�;v England and 
South Atlantic Fishery Hanagement Councils in accordance \IITi th the FC:t!fAQ It 
rep laces the Fishery }1anagement Plan cur in ef fect., A 
Fishery J:.fanagement Plan for Atlantic Mackerel f or 1978 was by the 
Mid-Atlantic the fal l of 1977a The Draft 
EIS/FNP was taken and "l:ri7as revie�ved p ursuant to the NEPA 
processQ A Final for 1978 v.ras submitted to ID1FS for revie�111 and ,,Jas 

for pr in Hay, 1978, ies of the Final EIS ·�.rere 

distributed for :review and comment pursuant to NEPA" Because of this recent 
revie�i\1 of the proposed actionj) that is9 the adoption of an F�1P for Atlantic 
mackerel� it is felt that the revie�.v procedures for a EIS are 
adequate to ins ure pub lic review and commento This Draft Supplemental 
Environmental Impact Plan for 19 79 incorporates 
the revisions to the 1978 EIS/FHP proposed during the review pr ocess and 

rates the same basic data and po recom mentations as the 1978 

There is one significant difference beb.IITeen the two plans o This di f ference 
invo lves the management unit for the plan.. The 1978 plan di d not 
define a management unit but implicitly u sed as a unit all Atlantic 
ma.ckerel throu ghou t the range of the stock.. The management unit for this 
for 1979 is defined as all Atlantic mackerel under US jurisdiction, A 

di scu ssion of the alternative units considered and the reasons for 
selecting the management unit selected are set forth in Section XII., The 
objectives of the plan are to: 

1., Provide opportunity for increased domestic recreational and 
commercial catch; 

2o Maximize the contribu tion of recreational fishing f or Atlantic 
mackerel to the national economy; 

3.. Maintain the spawning stock size of Atlantic mackerel at of above 
its size in 1978; 

40 Achieve ef ficient al location of capital and la bor in the mackerel 
fishery; and 
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5. Minimize costs to taxpayers of deve lop ment , research, management, 
and management, and enf orc ement in ach ieving these objectives . 

The natural range of, and fishery for, Atlantic mackerel extends from 
appr oximately Cape Hatteras, North Carolina, to Labrador, Canada. Within US 
waters this resour ce and its harvest are found both in the territoral sea an d 
the FCZ .. 

The management unit of this FMP is all Atlantic mackerel un der US 

jurisdiction. This w1it was so de fined because of un certainty c onc e rning t he 
pos sibility o f  a US/Canadian bilateral f ishing agreement and the need to 
develop an FMP that would be vali d with or without such an agreement . A 
discussion of this issue, pos sib le alternative management units, and the 
s pecification of the op timum yield (OY) for this management unit and FMP are 
set forth in Section XII. 

It is recom mended that the fo llowing measures be adopted to achieve the 

objectives: 

1. Restrict US Atlantic mackerel catches in the FCZ s o  that the total 

domestic catch from the territorial sea and the FCZ does not exceed 
14,000 metric tons for the 1979 - 1980 fishing year, a llocating 9,000 
metric tons to the s port fishery and 5,000 metric tons to the domes tic 
commercial fishery. The Coun cil will reevaluate these allocations in 
October, 1979, or at capture of 5,000 tons of mackerel in either the 
spo rt or commercial f ishery , or when 70% of either al location has been 
taken in the FCZ, whichever comes first., The Regional Direct oro£ the 
NMFS, wit hthe concurrence of the Council, may then redistrib1.,1te these. 
allocations between the US recreational and commercial fisheries for the 
balance of the fishing year. 
2. Restrict accu mulative foreign Atlantic mackerel harvest to 1, 200 
metric tons for the 1979 - 1980 fishing year. This amount is intended 

to provide only for incidental f oreign catches of mackerel.. At such 
time as a foreign nation take-s its allocation of Atlantic mackerel, it 
will be required to cease fishing operations that wou l d  lead to an 
ad ditional catch of Atlantic mackerel. 
3. That al l vessels fishing commercially for Atlantic mackerel, either 
directly or as a by-catch from other fisheries, b e  registered.. This 
pr ovision shall also ap ply to all vessels for hire for fishing 
recreationally directly or indirectly for mackerel. 
4. That weekly reports on mackerel catches be filed by foreign and 
domestic f ishermen and that domestic dealers and processors sub mit 

week ly reports on any transactions involving mackerel. 

Im p lementation of FMPs by the Secretary of Commerce have been defined as major 
Federal actions significantly af fecting the environment� 

II-4. Summary o f  Impact 

The basic purpose of this FMP is to manage the Atlantic mackerel f ishery o f f 
the east coast of the US for op timum yield, and to conserve, pr otect, and 
rebuild this fishery resour ce for future generations. 

This plan favors recreational interests and seek s to restore domestic fishing 

op portunities to levels of catch per ef fort experienced in the past. The 
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quota set for com mercial interests exceeds the annual level of harvest 
experienced in the past and is, therefore, n onrestrictive� The plan 
disc ourages the expansion and develop ment of the fishery in the near future so 
that the resource can repop ulate to a m ore desirable level of abundance. 

The pr op osed action recommended herein should have no ad verse im pact on the 
environment"' 

Alternatives fo r which com ments are desired are� 

1.. No Action - No action to limit the catches of Atlantic mackerel 
cou ld result in an acceleration in the rate of decline of Atlantic 
mackerel stocks� The destruction of this resource wou l d  
affect the ··v-iability of this , both com mercial and 
recreational� d omestic and foreig n� 

2" Changes in Optimum Yield - This Fishery Hanagement Plan proposes an 
optimura yield based u pon the best scientific evidence cur rently 
a vailab le, estimated economic and social of the catch level to 
the US fishing indu stry and affected com munities, possible interim 
and/or long-term bilateral 'tfl th Canada for of this 
transb oundary stock9 the possibility of the of the Canadian 
m ackerel f beyond that leve l most desirab le by the US to 
achieve the objectives of this FMP � analysis of historical incidental 
catches of mackerel by fo fisheries for other species9 and 
environmental considerations� Stock rebuilding wou l d  be accelerated by 
clos the or reduc the catch in the US FCZm 

Ho""1ever 9 an evaluation of the impact of the size of tl1.e anticipated 
commercial and recreational catch on the total stock as to the 
cost of enforcing a c losure or a reduction makes this alternative 
unacceptable at this time .. If the stocks do not rebuild as 
with curtail ment of only the directed foreign fishery, f urther domestic 
controls wi l l  b,e necessary� 

3, by Private Boat Otm.ers - The Mackerel Ad visory 
s u g gested that the repo be to include private 
boat owners� The Council did not include this pr ovision in the 
p lan because of the comp le�ci ty of the issue and the cost of enf orcing 
s uch a provision and of pr ocessing the information that would the 
supplied .. 

5 



II-6. List of Agencies From 'Which Comments Have Been Requested 

Agency 
Senate Commerce Committee 
House Merchant Marine & Fisheries Committee 
Department of State 
Department of Commerce 

National Marine Fisheries Service - NOAA 
Office of Coastal Zone Management - NOAA 

Department of the Interior 
US Fish and 1r.i'ildlife Service 
Bureau of Land Management 

US Dep t. of T�ansportation, US Coast Guard 

Environmental Protection Agency 
The States of Haine through North Carolina 
New England Fishery Management Council 
Sou th Atlantic Fishery Hanagement Council 

II-7. Dates 

Hearings: 
Pt .. Judith, RI 

Portland, ME 

Hyanni s, MA 

Gloucester, MA 

Hanteo, NC 
Norfolk, VA 
Ocean City, MD 

Cape May, NJ 
Riverhead, NY 

Redbank, NJ 

Asbury Park, NJ 
Centerreach, NY 

Comment Received 
Original Supplemental 

X 

X 

12/1/77, 
12/2/77, 
12/5/77 
12/6/77, 
12/6/77 
12/7/77, 
12/8/77, 
12/9/77, 
12/12/77 
12/14/77 

X 

X 

10/3/78 
10/5/78 

10/4/78 

9/20/78 
9/21/78 
9/26/78 

9/27/78 
9/28/78 

Draft statement to Environmental Protection Agency: Nov. 7, 1977 

Final supplemental statement to Environmental Protection Agency: 

Au gust 28, 1978 
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IV. INTRODUCTION 

This management plan for mackerel was prepared by the :Hid-Atlantic Fishery 
Hanagement Counci l in cooperation with the New England and South Atlantic 
Fishery Management Councils� It contains management measures to 
fishing for mackerel and an en·vironmental im pact statement (EIS) prepared in 
accordance with the National Environmental Po licy Act of 19 69 (PGL� 91-190)� 
Section 102(2) of P .. L., 91-190 requires the preparation of an EIS in the case 
of major Federal actions that may significantly af fect the quality of the 
human environment. Implementation by the Secretary of Com merce or her 

of the measures contained in this plan to regu late the 
foreign and domestic harvesting of mackerel will cons titute such a major 

Federal act ion" 

This fishery management plans once ap proved and implemented by the 

of Com merce� r;Jil l establish regu lations on both foreign and domestic fleets 
harves mackerel within the FCZ and wil l  s u percede the Pl'1P currently in 
ef feet" 

IV-2 e O verall Hanagement Objectives 

The :Hid-Atlantic Council adopted the follm.ring goals to guide management and 
de\.relopment of the mackerel f ishery in the northwestern Atlantic� are� 

19 Provide opportunity for increased domestic recreational and 
commercial catch; 

2a 111faximize the contribution of recreational f for Atlantic 
mackerel to the national economy; 

3 Naintain the spawning stock size of Atlantic mackerel at or above 
its size in 1978a 

l}� Achieve ef-ficient al location of capital and labor in the mackerel 
f isheryo 

5, Ninimize costs to of enforcement and management of the 
resource; and 

6" Haximize marine food resources .. 



V� DESCRIPTION OF THE STOCKS 

V-1� Species Or Group Of Species And Their Distribution 

Atlantic mackerel (Sc omber sc ombrus) ranges fr om Labrad or and the Gulf of St. 
Lawrence (Parsons, 1970) to North Carolina (Anderson, 1976). The existence of 
separate n orthern and southern contingents was first pr oposed by S ette (1950)� 

The northern contingent overwinters at the edge of the continental shelf of f 
Long Island and east, and the southern from Long Island southtvard.. The 
overwintering di stribution of mackerel ranges fr om Sable Island to Cape 
Hatteras, N orth Carolina (Anderson� 1976). 

The southern begins its spring spa'"rJning migration by arriving 

offshore of North Carolina and Virginia in April ,  and steadily 
n orthv.:rard, reaching New Jersey and Long Island usually by Hay, where spawning 
occurs" These fish may spend the summer as far n orth as the �·1aine coast., In 
autumn this contingent moves southward toward Cod and returns to de ep 
o ffshore 'rJater near Block Island after October (Hoy and Clark , 1967)" 

The n orthern contingent arrives of f southern New land in late May , and 
moves north to Nova Scotia and the Gulf of St� Lawrence where occurs 
usual ly in July and Clark, 1967; and Schroeder� 1953)G This 

begins its so utherly autUTil!J. migration in November and December and 
into water of f Cape Codo 

Thus� these tv.1o intermingle of f southern New England in spr and 
a utumn. (Sette, 1950)� Tag ging studies reported by Becke t et aL, (1974)� 

Parsons and Hoores (1971+) and Hoores (1975) indicate that some mackerel 
that summer at the northern extremity of the range overwinter south of Long 
Island., On the basis of obs erved growth rate similarities, length-at-age� and 
age composition data from sampling in ICNA"F Subareas (SA) 3 and 4- in summer 
and Subarea 5 and Statistical Area (SA) 6 1) in 1;111inter, �1o ores 
(1975) suggested that the northern contingent has been the dominant of the tw o 

groups in recent years and has supported the bulk of the SA 5 and SA 6 catch .. 
Hmvever, precise estimates of the relative contributions of the tw o 
contingents cannot be made at present (ICNAF, 1975)" Both contingents have 
been fished by the foreign vJinter and no attempt has been made to 
separate these pop ulations for assessment purposes by the International 
Com mission for the Northwest Atlantic Fisheries (ICNAF), although separate 
TACs (Total Allowable Catch) were in effect for SA 5 and SA 6 and for areas to 
the n orth since 1973" Thus, Atlantic mackerel may be considered to consist of 
one stock for fishery purposes,. 

Figure 2 gives Atlantic mackerel spawning stock size and recruitment in ICNAF 
Subareas (SA) 3 - 5 and Statistical Area (SA) 6 in 196 2 - 1978.. Total stock 
biom ass ( age 1+) increased from about 600,000 me tric tons in 196 2 - 1966 to 
ab out 2 .. 4 milli on tons in 196 9, and then declined to 525,000 tons in 1977 

(approximately 2 .. 2 billion fish)� Assuming that 50% of age 2 fish and 100% of 

age 3+ fish are mature, the stock size in 1977 has been predicted to 

*This section was taken from Anderson ( 1977) .. 
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Table 1., Atlantic Mackerel Catch from ICNAF Subareas 3 - 5 
and Statistical Area 6, 1961 - 1977 

(metric tons) 

Un ited States 
Other 

Year Com mercial Recreational Total 
1961 1,361 6,828 5,459 11 13,659 
1962 93 8 8,6 98 6, 801 17 5 16' 612 
1963 1,320 8, 348 6,363 1? 299 17,330 
1964 1, 644 8, 486 10,786 801 21,717 
1965 1 '998 8, 583* 11,185 2,945 24,711 
1966 2,724 10,172 11,577 7' 9 51 32,424 
1967 3�891 13,527 11,181 19 '048 47,6l•7 
1968 3,929 29' 130 11,13L� 65,747 109,940 
1969 q.�364 33,303 13�257 114�189 165,113 
1970 4,049 32,078* 15,6 90 210,864 262,681 
19 71 29406 30,642 14 � 7 35 355�892 403�675 
1972 2,006 21 "882 16,254 391 '464 431,6 06 
1973 1,336 9, 94!+ 21,247 3969 723 429 5> 250 
1974 1,042 7,64.0* 16,701 321,837 347,220 
1975 l:il974 6;;503 13,544 271,719 293,740 
1976 2�345 4, 94 7�� 15,744 219,997 243�033 
1977 3,000# 5, 0001! 20' 000/f 64�000/! 92 5)0001! 

* From ang ler surveys., Catches in intervening years estimated by 
assuming that the ratio betvJeen catch and stock biomass in the years 
of the surveys was the same in the tiN'O years pr and 
sue each survey .... 

1f Estimated" Revised s ince this assessment was pe rformedo See 
11Condition of the Stock in 1979u" 

Tabl•2 2., Foreign Hackerel Allocations and Catches in 1977 
(metric tons) 

1977 
Country A l location I 
Bulgaria 4,000 
Cuba 
FRG 1' 100 
GDR 129400 
I 300 
Poland 20�200 
Romania 1,100 
Spain 
USSR 22,800 
Japan 
Total 61 '900 

Catch Before 
March 1, 1977 

3,100 
683 

7 :.> 981 
50 

17�167 
900 

22,800 

----

52,6 91 

Catch After 

2 

82 
3 

82 
444 

Total 
1977 
Catch 
3,112 

683 

7' 981 
392 

17$1167 
900 

82 
22,803 

53,135 

1., Total 1977 al locations included catches taken from ICNAF Subarea 5 & 

Statistical Area 6 before enforcement of the FC�iA on March 1, 1977, 
i .. e .. , catches dur January and February were subtracted from each 
nation's al location for 1977� 
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Catch Composition 

Table 3 contains estimates of the mackerel catch in nu mbers at age during 1962 
- 1977.. The 1962 - 1975 numbers at age for the commercial fishery were taken 
from Anderson (1976a). The 1976 numbers at age were revised from those 
u sed in the December, 19 76, mackerel assessment for ICNAF (ICNAF, 19 77). The 
general proced ure used previou sly was ( 1) to apply and age­

length keys reported by individ ual countries to their catches to obt ain 
nu mbers at age by c ountry; (2) combine al l s uch numbers at age for respective 
countries; and (3) pr orate the summed numbers at age upw ards to include 
catches fr om countries lacking sampling data.. Significant differences were 
evident, however, among age-length keys submitted by different countries for 
1976 (Anderson , 1976b).. Consequently, it IiVas decided to combine 
country keys for 1976 and 1977o The pr oced ure used for 
the 1976 and 1977 data wa s to (1) determine nu mbers at length by c by 

month fr om available length frequencies and corresponding catches; ( 2) combine 
the numbers at length '\i'iYi thin quarters and p rorate upwards to include countries 
l acking sampling data; (3) apply the combined quarterly age-length key to the 
quarterly n umbers at length to obtain quarterly n umbers at age, and (4) 
combine the quarterly numbers at age to obtain the annual numbers at age., The 
estimated numbers at age for 1977 were determined by the above 
pr oced ure to the available January - �1arch catch and sampling data and then 
prorating the results upwards to include the catch expected to be taken dur 
the remainder of the year., Numbers at age for the 1962 ·� 1977 commercial 
catches V�rere u pwards to include the ad ded US recreational catches., 

Mean at age used in previou s assessments (Table 4) were to the 

numbers at age to obtain calculated catches for with observed 
catcheso Ratios betv.reen observed and calculated catches varied from 0.,906 to 

1 .. 302 and averaged lGOlSo 

Age 1 

,095 

2 

.,175 

T able 4" �1ean t4leigh ts At 

3 

.,266 
4. 

,350 

5 
.. 432 

6 

"506 

14 

(Kg) For Mackerel 

7 
o564 

8 

"615 
.2. 

o659 
10+ 
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Table 5@ Stratified Mean Catch (Kg) Per Tow (Loge And Retrans fonned) 
of Mackerel From USA Bottom Trawl Surveys In The Spring (Strata 1-25, 
61- 76) And Autumn (Strata 1-2, 5-6, 9-10, 13, 16, 19-21, 23, 25-26)e 

Year 

1963 
1964 
1965 

1966 
1967 
1968 

1969 
1 970 
1971 

19 72 
1973 
19 74 

1975 
1976 

1977 

( 1) 

( 2) 

.,5 75 3 .. 998 

.. 029 .,065 
"4 71 2o039 
,.425 1..969 

"354 L332 
.. 228 Q 7 48 
.. 277 C! 7 69 

$121 �255 
<> 144 .. 317 

"118 � 199 

loge 

.. o 13 
<$001 

.. 046 

�057 

.. 195 
"117 

$154 
�068 

o052 

.. 070 
Q034 
�046 
�010 

.. 028 

2 

retrans formed 

.. 016 
<.,001 

.,073 

.. 085 
.. 372 

"217 
o459 
,.099 
"073 

ol07 
.. 043 
.,108 
.. 016 
.,039 

Based on catches vvith No .. 41 trawls;; 1968-72 catches �,;ere with No" 
36 tra•Jd and were adjusted to equivalent No o 41 catches using a 

3�25:1 ratio (41/36)Q 

Based on catches 'ir.rith Noo 36 trav.rle 

Abundance Indices 

US research vessel bottom trawl s urvey c data (Table 5) indicate a 

continued decline in mackerel abun dance, The spring survey catch=per-tow (kg) 
index decreased 37% from 1976 to 1977., Both the spring and autu:m_n indices 

have demonstrated a continuous biomass decline since 1968 - 1969 (Figure 3)� 
The spring s urvey average in numbers has also declined 

(Table 6), and has sho wn a marked de crease tn the number of age 1 

mackerel in 1976 and 1977., The standardize d US coramercial h1.dex 

(Table 7) (Anderson, 1976) has usual ly been cons istent vlith estimates of 

abundance fr om survey data and with stock biomass estimates obtained from 
c ohort analys is (Table 8) but it increased in 1975 and 1976 �vhile the other 
indices continued to decrease., The US commercial index is limited in that it 

is based on ins hore catches comprising less than 1% of the international 
catch, and it is like ly that the recent increases in that index are a 

reflection of l ocalize d in avialability rather than overal l stock 

abundance� 

Catch-p er-e f fort data from distant water fleets are not available for 1977, 

but 1976 data indicated increases for certain Bul garian� GDR, and Polish 
vessel-classes and de creases for some USSR vessels� Previous analyses 

(Anderson, 1976) sug gested, however, that changes in vessel ef ficiency 
invalidate distant water fleet rt as a reliable meas ure of 
mackerel abundance.. This was recognize d at the time of the last assess ment 

(ICNAF, 19 7 7) as wel l  as the pos sib of continued accessibility of 

schooling species like mackerel to f ishing gear, even at low abundance levels .. 

15 



::?: 
0 
i-

0:::. 
I..W 
� 

t.'J 
:::t:: 

........ 

::I: 
u 

1-
<:( 
u 

z 
<.( 
I.JJ 
::z: 

4 

3 

2 

AUTUt·HI 

1964 1966 

SPRING 

/ 

1968 1970 1972 1974 

YEAR 

1976 

Stratified Mean Catch (kg) Per Tow Of Mackerel 
From US Spring (1968-77) And Autumn 

(1963-76) Bottom Trawl Surveys 

Figure 3 

16 



Table 6.. Stratified Hean Catch (Number) Per To�iT of Mackerel by 
Year-Class from the 1973 - 1976 US Spring Bottom Trawl Surve ys in 

ICNAF Su barea 5 and Statistical Area 6, Strata 1-25, 61-76 

Number by 
Year-

1976 

19 75 

19 7 L• 

1973 

1972 

1971 

1970 

1969 
1968 

1967 

1 966 
1 965 
1964 
1963 

Total 

004L�7 

5<1>330 4o928 
2 .. 067 lelOl Oa36.5 

L949 0� 7 49 0 .. 141 0 .. 070 
6.,683 L347 Q., 128 O,OllJ. 
8 .. 188 0" 185 0 .. 030 Oo006 

15.,957 0 .. 492 0.,028 OG009 
3o669 0 .. 2 49 0.,020 

21 .. 081 L401 Q.,Oll1- 0.,004 

6.,309 Q., !+40 0.,001 
3"319 0,237 
0.,365 Oo 017 

Oo57/+ 
---- ----

68o094 7�274 6., 793 5 Q 8 !�3 

Table 7., Atlantic r1acke:rel Catch Per 
Standardized US Day Fished 

1964 

1965 

1 966 

1967 

1968 

1969 

1970 
1 971 

1 972 

1973 

1974 
1975 

19 76 

17 

(metric tons) 

0.,43 
0"49 
Oo84 
L,75 

2$80 

1..92 

2,07 
1.. 29 

Q., 8L� 
0,53 

0 .. 17 
0.,53 
Oo59 

0 .. 0 43 
0 .. 254 

0 .. 340 
0 .. 153 

0,050 

OQ017 

0.,010 

0"024 
Q.,Oll 

0 .. 018 

0"007 

0 .. 019 

0"9 



Assessment Parameters 

In addition to catch (nu m bers) at age data, parameters essential for the 

projection of catches in 1978 include fishing mortality in 1977, size of 
incoming year-classes, and estimates of partial recruitment .. 

- Fishing mortality in 1977 was estimated u sing a 
Anderson et al. (1976a) which assume s a linear 

relationship between fishing e f fort and fishing mortality. The absence of an 
adequate measure of commercial catch-per-e f fort prevented cal cu lation of 
actual fishing e f fort, Instead, an annual fishing e f fort index was determined 
by dividing total catch by the spring survey catch-per-tm;r (Tab le 9) o Because 
of the aberrant 1969 spring value and the ye fluctuations in the 

values, the 196 8 - 1977 time-series was smoothed by cal cu lating an 
exponential curve throu gh the actual points (Figure I+), and the predicted 
va l ues cal cu lated from the curve were used in place of the actual va lues to 
determine the fishing e f fort index� Cohort analy sis was performed using F = 

0�30 for ages 4 and ol der in 1977 ·with M = Oo30 for al l ages., This l eve l ofF 
was chosen as a first approximation since the fishing e f fort index in 1977 ·was 
about hal f the 1976 index, impl ying a similar reduction in mo 
from earlier estimates for 1976 of about Oo60 - 0 .. 70.. A linear regression 
between the 1968 - 1975 fishing e f fort indices and the mean mo 
rates (F) for ages 3 and ol der from the cohort analysis predicted an F of 
OQ37L• for 1977 based on the fishing effort index for 1977o A second cohort 
anal ysis was run Oo38 as the terminal F in 1977 .. A second linear 
regression using the revised F va lues from this cohort analysis predicted F = 

0"389 for 1977 .. A third and final cohort analysis was run using F = 0"39 for 
197"7 (Tabl�� 10)� A final linear regression predicted F = OG391 for 1977 

le 9� 5); therefore, F = 0�39 was accepted as the best estimate� 

- Estimates of the size of the 1971.� - 1976 year-classes 

at age 1 were obtained from power curve of survey catch-per-tmr 
(numbers) of (1) age 0 fish from autumn surveys, and ( 2 )  age 1 fish from 
spring surveys ve rsus year-c lass size at age 1 from the cohort 
(Tables 11 and 1 2 � 6 and 7)e Estimates of the si.ze of the 1974 = 1975 

year-classes at age 2 were also obtained from power curve 
betv.reen spr survey c of age 2 fish and year-class size at age 2 

from cohort anal ysis (Tab le 11, Figure 8), 

The size of the 1974 year-c lass at age 1 was estimated to be 2516 million fish 

based on the autumn survey age 0 index and 210L� million fish based on the 
spr survey age 1 index� The year-c lass at age 2 was estimated to be 1488 
mil lion fish based on the spr sur-vey age 2 index" Given the reported catch 
of 3L�9 .. 5 million fish at age 2 in 1976 (Table 3) and assuming a year-c lass 
size of 1488 mil lion fish at age 2, an F of 0 o 314., this F in 

1976 for the 1974 , the size of the year-c lass at age 1 from cohort 
anal ysis wou l d  be 2L�47 mil lion fish� The mean of these three di f ferent year­
c lass estimates at age 1 was 2335 million fish.. The reported catch of 375.,4 

mil lion fish at age 1 in 1975 (Tab le 3) appl ied to the year-c lass estimates of 
2 516 and 2104 mil lion fish at age 1 implies year-c lass sizes at age 2 of 1.543 
and 1 238 mil lion fish respe ctive ly.. The mean of the three di f ferent year­
c lass estimates at age 2 was 14 23 mil lion fish� The catch of 349.,5 
million fish at age 2 to a year-c lass size of 14 23 mil lion fish 
imp lies an F of 0 .. 33L Cohort analysis starting -vli'i th this F at age 2 in 19 76 
gives a year-c lass size of 2 358 mil lion fish at age 1 in 19 75.- In view of 
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these various estimates, the 1974 year-c lass at age 1 was set at 2360 mil l i on 
f ish .. 

Table 9� Estimation of Fi shing Mortal ity in 1977 for ICNAF Subareas 
3 - 5 and Statistical Area 6 Atlantic Macke rel Fishery 

Year 

1968 
1969 
1970 
1971 
1972 
1973 
197 4  
19 7 5  
1976 
1977 

S:Qr ing Surve·y Catc h  /Tow 

Actual1 Calculated 2 

3 .. 998 4 .. 518 
,065 3 .. 19 9 

20039 2.,265 
L969 1.604 
L332 1®135 

0 7 48 .,804 
(> 769 .. 569 
.. 2 55 .. 403 
.. 317 ,285 
.. 19 9 .,202 

Catc h3 Effort Mean FS 

(Tons) Index4 

109,940 24,334 "155 
165,.113 51,614 "144 
262,681 115,974 <>185 
!+03,675 251,668 .. 268 
431,606 380�270 .. 3 16 
429' 2 50 533,893 .. 4 51 
347�220 610,228 .. 5 15 
293 '7 40 728,883 oS 32 
243�033 852,747 ( .. 626)6?7 

92jl000 455,446 (<.391)6 

( 1) Stratif ied mean catch (kg) per tOI\T (retransformed from loge to 
linear scale)� 

( 2) Valu es ed from exponent ial curve cal culated using actual 
values for 1968-77 (exc ep t 1969) o Se e 3o 

(3) Incl udes coo1mercial and recreational catch® 
(4) Catch divided by calculated sprirtg survey catch/to'ii\7" 
(5) Obtain ed :from cohort is F = 0,39 in 1977o 
(6) Calculated f rom regression of fishing e ffort index on mean F f or 

1968-75: Y = 0,121 = Oo00000059X� r Oo9910 
(7) Actual value calcu lated from cohort 't'Tas Oo745, 

F = Oo39 in 19770 
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* 

II 

T able 1 L Catch Per To w (Number) of A ges 1 and 2 Mackerel f rom US 
Spring Bottom Trawl Surveys (S trata 1-25, 61-76) and Year-Class Size 

(Mi l lions of Fish) at Ages 1 and 2 from Cohort Analysis 

Spring 
Year-Class Survey Analysis Survey Analysis 

1966 3165"3 21 .. 6 61 2344 .. 1 
1967 197 .. 993 7786,.5 1 & 19 o1 5617 .. 3 
1968 o299 311L� .. 3 12$435 2300 .. 1 
196 9 6 .. 208 3244 .. 9 13 .. 390 2226,5 
1970 2,954 165 7 .. 5 5 .. 5 45 1161 .. 4 
19 71 12 .. 093 171L,9 6.,6 83 1248 .. 9 

1972 L9L•9 1212 .. 6 "7 49 759"4 
1973 2.,067 19 81., 2 1 .. 101 1385ol 
1974 5,330 (2103 .. 9)2 �t., 9 28 c u�as,. 3) 2 
1975 "447 (915 .. 3)2 "25l� (651 .. 8)2 
1976 "043 (416.,9)2 

L, Not used., 
2..., Calculated"' 

Table 12, Catch Per TOirJ (Number) Of 0 Mackerel From US Autumn 
Bottom Trai;·:rl Surveys 1-2, 5-69 9-10;) 1311 16� 19-21� 23, 25-26) 

And Year-Class Size lions Of Fish) At Age 1 From Cohort 
Analysis 

Autumn Cohort Analysis 
Age 0 �e 1 

1963 0 .. 087 429.,5 
1964 0.,022 5L�2" 2 
1965 o, 134. 1212 .. 9 
1 966 Ool70 3165.,3 
196 7 15" 7 09 7786o5 
1968 Oo 215 3114,.,3 
1969,'c 38 "5 04 3244,9 
1970 0.,027 1657 .. 5 
19 71 Oo517 17llo9 
1 972 0 .. 119 1212 .. 6 
1973 0,339 1981., 2 
19 74 0 .. 6 48 (2515.,6)-!t 
1 975 0.,012 (614,.3)1/ 
1 976 o .. ooo (OeO).fl 

Not Used 
Cal cu lated 
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The 1975 year-class at age 1 was estimat ed to be 614 mil lion fish based on the 
aut umn survey age 0 index and 915 mil l ion f ish based on the spring survey age 
1 index. This year-class at age 2 was estL�ated to be 652 mil lion fish based 
on the spring survey age 2 indexe The assum ed catch of 33o0 mil lion fish at 
age 2 i n  1977 (Tabl e 3) appli ed to a year-class size of 652 mil l ion f ish gives 
an F of 0.,060 .. Cohort anal ysis start ing with F = 0.,060 at age 2 in 1977 
resul t s  in a year-class size of 898 mil lion fish at age 1 in 1976.. The mean 
of these three estimates of year-class size at age 1 was 809 m il l ion f ish" 
Ap pl yin g  the report ed catch of 12.3 million fish at age 1 in 1976 (Tabl e 3) to 
the year-class estimates of 614 and 915 mil lion fish at age 1 impl ies year­
class sizes at age 2 of 444 and 667 m il lion fish, r espectivel yo The m ean of 
the three year-class estimat es at age 2 "�"..Vas .588 mil lion fishG Give n the 
report ed catch of 12�3 mil lion at age 2 from a year-class of 588 mil lion fish 

an F of 0 .. 067" Cohort analysis ·with this F at age 2 in 1977 

size of 809 mj_l lion fish at age 1 in 1976.. The size of the 
1 was, therefore, set at 810 m il l ion fish� 

The 1976 year-class at age 1 •tJas estimated to be Ld7 mil lion fish based on the 
spring survey age 1 index.. Fish of this year-class w e re not caught at age 0 

dur the 1976 autumn survey, The survey catch-pe r-tm11 of this year-class at 
both ages 0 and 1 was the poorest of any year-classes during 1963 - 1977 

l es 11 and 12) .. It ap pears, therefore, that this year-class is ve ry poor., 
The poorest observed since 1961 '<:.rere in 1962 - 1963 (l�29,5 
m illion fish at age 1) e The size of the 19 76 year-class at age 1 r..vas set at 
415 million� basc:d on the singl e estimat e from the 1977 spr survey data� 
�:rihich is about the size of the poorest year-classes observed .. 

There are pr no estimat es avail abl e concerning the size of the 1977 

year-class� Since the cont ribution of age 1 fish to the 1978 catch is 
expect ed to be m inimal, the est imat ion of the size of the 1977 year-class is 
not particularl y critical to the resul t s  of the assessme nt" How eve rlc' the 
conseque nces of ove restima the size of this year-class are much 
than of underestimating it" If the year-class is underestimated, then any 
l osses in catch at age 1 vril l be regained in l at er years since yield-per­
recru it is maximized at about age 4 (ICNAF" 19 73)., If the year-class is 
overest imat ed, then the 197 9 stock size is drive n bel ow project ed l evel s� The 
1977 at age 1 was9 set at the l evel of the poor 1976 
year-classG 

- Hackerel are considered to be f ul l y recruit ed to the 

f ishery at age 3 and ol der, based on age -speci f ic fishin g mo rat es 
(Tabl e  10).. Partial recruitme nt at ages 1 and 2 (the pe rcentage of fishing 
mortality at those ages com pared w ith the mean for ages 3 and ol der) varied 
considerabl y  during 1962 - 1977 (Tab l e  13) .. Partial recruitme nt at age 1 

f rom Oo9 to 112 .. 8% and at age 2 from l5c8 to 89 .. 9%" The val ues prior 
to 1968 are l ess precise than those since then because the numb data 
for 1962 - 1967 were based on ve ry l im i t ed data (Anderson et al .. , 1976a)6 
Part ial recruitme nt at ages 1 and 2 i n  1977 was cal cul at ed to be near the l ow 

e nd of the ran ge of values.. In view of the wide fl uct uations evident in 
previous years, i t  was felt that the use of the 1977 partial recruit m e nt 
coef f icients in 1978 may not necessaril y refl ect the probabl e situation" For 
age 1, an average of the 1968 1977 values (excep t 1970, 1973 and 1975) was 
used for 1978 (9%)" The high val ue s in 1970 and 1975 w ere excl uded because 
they occurred when catches w e re take n from s year-classes, 
and this did not appear to represe nt the expect ed sit uation in 1978G The high 
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19 73 value was also excluded because it resulted from a lar ge catch of age 1 

f ish from a below-average year-class vmich occurred as a consequence of 
intensive fishing ef fort being exerted on younger age-groups to maintain 
pre-vious high levels of catch at a time wh en older age-groups had experienced 
a sharp decrease in abundance. For age 2, an average of the 19 63 - 19 77 
va l ues (except 1974 - 1975) was used for 1978 (39 %) G The values in 1974 -
1975 were exc luded because they were unusually than most others and did 
not appear to be representativ e of the expect ed situation for 197 8. They 
resulted frmn (1) catch es being taken from goo d-strong year-classes, and 
(2) from apparent direction of fishing ef fort onto that age-group from older 
age-groups to maintain high levels of catch .. 

Table 13.. Of Hortality (F) At Ages 1 And 2 
Compared To Mean F At Age 3 And Ol der (Partial Recruitment) 

Year Age 1 

1962 78 .. 9 
196 3 9,5 

1964 112 .. 8 

1965 46.,2 

1966 46o7 
196 7 0.,9 

196 8 17 ., 4 

1969 2 .. 1 

1970 �.1 o6 

19 71 20"9 

1972 LJ,7 

1973 37o3 

1974 11 .. 3 

1975 38,.0 

19 76 2 .. 4 

1977 L,5 

Table 14 .• o f  Parameters 
Assessment 

Fishing mortality in 19 77 ( 4+) 

Recruitment at age 1 � 1974 year-class 
1975 year-class 

1976 year-class 
19 77 year-c lass 

Used 

Partial recruitment in 1978 (%) � Age 1 

Age 2 
A ge 3+ 

19 78 P rojection: Spawning Stoc k ( 103 tons) 

28 

�� 

15�8 
23o8 

82ol 

32,7 

70"0 

40.,5 

25o2 

44.,4 
l6o2 

64o6 

28o8 

67.,6 

8909 
85.,0 

4L� .. 3 
17" 2 

In The Nacke rel 

2,36Q,Q X 106 

810o0 X 10
6 

t1-1s � o x 1 o6 

l�l5o0 X 106 

9 
39 

100 



Assessment Result s* 

C alculated f ishing mortalities and stock sizes by age for 1962 - 1977 are 
listed in Tables 10 and 86 The assessment paramet ers used are sumtmrized in 
Table 14� Fishing mortality for ages 3 and older increased throughout the 
p eriod from 0 .. 038 in 1962 to 0 .. 7 45 in 1976 before decreasing in 1977 to an 
estimated 0 .. 39.. Total stock biomass (age 1 and older) increased from a bout 
600,000 tons in 1962 - 1966 to a peak of 2,.4 million tons in 1969 and then 
declined st eadily to an estimated 524,000 tons at the of 1977 .. 

Spa'l:ming stock biomass (50% of age 2 and 100% of age 3 and older) increased 
from aroun d  500,000 tons dur 1962 - 1967 to 1.8 million tons in 1970 - 1972 
and then decreased to 435,000 tons in 1977, Un der the assumption that 92,000 
tons will be caught in 1977, t he stock will be f urther reduc ed to 
'•02,500 tons in 1978* Table 15 li sts the project ed catch in 1978 and the 
spawning stock in 1979 at levels of mortality from OQO to 0 .. 7" If no 
f were allowed in 1978, t he spawning stock would be increased about 6% 
to L}28�000 tons in 1979,. A catch of 23,500 tons in 1978 (F = 0.,07) ·would 
maintain the 1979 spawning stock at the 1978 level .. Fishing at F0.,1 = 0035 
would produc e  a catch of about 104ll000 tons$/ but W'Ould reduc e the spawning 
stock by 21% in 1979. 

If the entire assessment "t'il'as done assuming a total catch of 110,000 tons in 
1977 (TAC of 105�000 5�000 tons for US recreational catch) instead of 
92�000 toilS� the catch projections for 1978 would di ffer very little" The 
fishing mo estimate for 1977 would be 0 .. 435 instead of 0.,39 and 
projected spawning stock size in 19 78 ·would be about 390,000 tons, instead of 
402?500 tonso A catch of about 25,000 tons in 1978� instead of 23,500 tons, 
Y�rould maintain the 1979 sparJiffiing stock at the 1978 level .. 

Figure 2 shmrs the historical rela between stock and 
rec�ruitment., The biomass pr esent in 1962 - 1967 of about 500�000 
to·ns produced year-classes ranging from the poorest (1962 - 1963) to the 
strongest (1967)" The t stocks present during the lat e 1960s -

1970s produced both above- and below-average year-classes� It is 
evident that stock size exerts little influence on the size of a 
year-class unless perhap s the spawning stock is reduc ed to extreme lm17 
levels o Lett and Kohler ( 19 76) foun d this to be evident in simulat ions of 
Gulf of St o LatliTrence herring� Environmental factors are obviously the major 
controlling forces, but the present stat e of the 
inf luence of these factors is inadequate for assessment use.. Consequently, it 
is virtually impossible to de:Eine an optimum or m.inimurn. spawning stock size at 
or above which level adequate recruit�nent can be ed or below '"which 
level poor recruitment is likely.. However, since spawning stock size has 
continued to decline and recent year-c lasses (1975 - 1976) appear to be 
as poor as any o bserved previously, there is obvi ous cause for concern if the 

stock is allo"t-md to decrease below t he project ed 1978 levele 

* This sect ion has been updated by the following discussionS> "Condition 
of the Stock in 1979 and 1980�" 
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Tab le 15� Proje cted Mackerel Catch in SA 3-6 in 1978 with Fishing 
Mortality Ranging from 0�0 to 0.7, and the Resulting Spawning Sto ck 

in 1979 and the Percentage Change from 1978. 

% Change in 
Spawning Stock Spawning Sto ck 

Mortality �1ortali ty 19 78 in 19 79 from 1978 

(103 tons) (103 tons) (by weight) 

o .. o o  0-.30 o .. o 428e0 +6.,3 

0"05 0�35 l6c9 409�6 +1 .. 8 
0.07 0 .. 37 23,.5 L�02 .. 5 o .. o 

0�10 0 .. 40 33 .. 0 392.,6 -2 .. 5 

0 .. 15 Os 45 48 .. 5 376 .. 3 -6 .. 5 

0 .. 20 Oa 50 63,2 360 .. 8 -10@4 

0,25 0� 55 77 c3 346 .. 0 -14"0 

0 .. 30 Oo 6Q 90.,8 331., 9  -17.,5 

0 .. 35 0 .. 65 103 .. 7 318,5 -20"9 

0 .. 40 Q., 70 116"0 305 .. 6 -24� 1 

0 .. 45 o., 75 127 .. 8 293 o4 -2 7" 1 

Oo 50 0080 139,0 28 10 7 -30"0 

Ov55 0.,85 149"8 270o6 -32.,8 

Oa60 Oo90 160o 1 260o0 =35o4 

OQ65 0,95 170.,0 249 .. 8 -3 7 o9 

OQ70 LOO 179,5 240"1 -40o3 

Condition of the Stock in 19 79 and 1980* 

Infonnat:ion from the 1978 N11FS spring traV>ll survey wa s ad ded to the data used 
in the above assessment., The follo't".ring discussion incorporates the results of 
this research that are presently available., The 1978 survey data have 
conf inned the results and coi1clusions of the above assessment discussion� 

althou gh minor rev1s1ons in some parameters have oc curred due to better 
inf ormation the 1978 mackerel catch and other factors0 

The stratified mean mackerel catch per tmv in numbers increased from a lm-v in 
1977 of 0,946 (Tab le 6) to 2.,614 in 1978" The mean catch per tm1T in we 
(k g) index also increased from On 199 in 1977 (Table 5) to 0 .. 447 in 1978" 

These increases are ly due to a in and not to an 
increase in sto ck size.. Before 1978 a major foreign fishery in ICNAF 

Statistical Area 6 (now of the FCZ) concentrated on this spe cies during 
each winter.. Ho'Vmver, 1978 was the first year since 1962 that a large fo 
f was not mackerel and, thus, the fish were more available at 
the time of the NMFS spring bot tom traw l sur vey" 

These survey results sug gest that the 1976 and 1977 year-c lasses are poor, as 

previously assume do Mackerel catches by the Soviet research vessel Argus in 

1978 also showed a low abundance of age 1 (1977 year-c lass) and age 2 (1976 

year-c lass) f ish in 1978s The 1974 and 1973 year-c lasses appear to be 

*This discussio n  w-as take n from Overho lt z and Anderson ( 19 78) c 
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p red ominant in the stock at the present timea 

Estimates of the 1974-1977 year-c lasses at age 1, and the 1974-1976 year­

c lasses at age 2, we re obtained u the pr ocedure outlined by Anderson 
( 1977). These results sug gest that the estLmates for the 1974 and 1975 year­
c lasses at age 1 were ap pr oximately c orrect.. The 19 76 and 19 77 year-c lasses 
�Jere b oth assumed to be 700 milli on fish.. Partial recruitment to the fishery 
·t-11as assumed to be the same as that used in the 19 78 assessment: 9% at age 1, 
3 % at age 2, and 100% at age 3 and oldere 

Assessment Results 

The mackerel stock size (age 1 and older) c ontinued to dec line to a low of 

517,000 metric tons at the beginning of 1978.. The spawning stock b iomass (50% 
of age 2 fish and 100% of age 3 and older fish) also dec lined to a low of 
405,000 me tric tonso 

In orde r to est:Lmate the macke rel stock size in 1979, six catch options for 

1978 were considered because of un certainities as to the 1978 mackerel catch 

in Canad ian waters and US waters� 

The first option assumes that US fishermen ·ij\Til l  catch their ed 

of 14,000 tons ( c0l11mercial and recreational), that the fo in US 

waters will be 1,200 tons (as allocated by the 1978 PMP for this species)� and 
that the catc h i;:1 Canadian waters ·will be 25,000 tons� Op tions 2 and 3 assume 
the same US and fo catc h as in Option 1 � but assume Canadian catches of 

50�000 and 100�000 tons, respective ly� 

Op tion 
fo 

25,000 
Option 
(Table 

4 assumes a US catch (cornmercial and recreational) of 4!'000 tons, a 

catch in US waters of 1:;.200 tons, and a catch in Canad ian waters of 
tons o tions 5 and 6 assume the same US and foreign catch as in 
4 but assume Canad ian catches of 50,000 and 100:.000 tons, r espectively 
16)� 

If a desired objective for this resour ce is to maintain the stock 

biomass in 1980 at the 1978 leve l, then under Option 5 a total catch of about 
.55, 000 tons (US and Canad ian waters) c ould be removed in 19 78 and a total 

catc h of ab out 6L�, 000 tons c ould be taken in 19 79., A lower total catch in 

1978 (Op tions 1 or 4) w ould :result in some stock :rebuilding" For examp le? i f  
40�000 tons are taken in 1978 (Op tion 1), a similar amoun t could be removed in 
1979 and some stock rebuilding should occur� If the total mackerel catch in 

1978 exceeds 105�000 tons (Option 6)� then the stock biomass in 1980 
vJi l l  be beneath that o:f 1978� even at a low leve l (i,,e.,, a ve ry small total 
catch) of (F) in 1979., 
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V-3Q Ecological Relationships 

A lthough some research has been directed at the ecological relationships of 
Atlantic mackerel, n o conclusive evidence on this subject of relevance to the 
formulation of a FMP is presently available� Future updates of this FMP wil l  
incorp orate such information as it becomes available.. The fo llowing section 
presents m uch of 'What is knmm on this subject, and is excerp ted f rom Maurer 
(1976), 

The Atlantic sea herring (Clupea harengus) and Atlantic mackerel share many 
common characteristics, L.ee, distribution, a bun dance and size.. Ecological ly, 
they can be desc ribed as pe , schooling and f ast swim ming zooplankton 
f eeders as so cia ted with similar water masses the continental shelf of 
the northeast coast of the United States from Cape Hatteras, ranging in winter 
to boreal v.ra ters o J:1orpho logically, both species are lateral ly com pressed and 
possess pronounced visual Their general feeding strategies are also 
alike as either can select prey items or "filter feed"e With so many similar 
niche parameters a measurable degree of overlap between food resources might 
be expected.. Over the area of investigation� have been reported as 

on smal l copepo ds (Saun ders, 1952), large (Pavshticsll 1965), 

copepo ds, e u phausiid and am phipo ds (Paul mier and DeCamps, 19 73) and 
, copepo ds and eu phau siid shrimp (£.1aurer and Bow man, 19 75).. Sette 

(1943) f irst link,ed mackerel to Calanu s rich "�:Jvaters� rmile others have 
reported the dominance of chaeto gnaths» smal l cop epo ds and p ds (Maurer 
and Bm,;rman, 19 7 5),. 

In the spr of 1974 the Northeast Fisheries Center initiated a special 
preliminary stud y designed to the similarities and measure the 

of the food habits of and mackerel .. 

Result s 

A complete list of food items eaten 
pr A total of 32 different prey items was 

Examining composition by weight and 
nu mber, c , chaetognaths d ominated the diet by weight (43%) and number 
(68%) G Al l chaeto gnaths 'Vifere identified as common 
carnivorous zoop lankter averaging 20 mm in length, especial ly in the 
area of Georges Bank where densities of 5,840 per 100 cubic meters have been 
rep orted (Clarke et al,, 1943) .. Eu phausiids as a grou p accounted for 34% of 
the stomach content 1111eight, however, only 0 .. 6% of the numbersQ Euphausiids 
'liil'ere one of the st prey items ingested by herring� a pprmdma l�O rnm in 
length� and constitute an im portant prey resource in the outer shelf 
and slope waters� These shrimp-like crustaceans are known to diel 
ve rtical migrations, a behavior which may account for their important in fo od 
chains of many demersal as wel l  as pe lagic predators� Of the two spe cies 
identified, r1e_ganyctiphanes norvegica was the dominant fonn in term s of diet 
weight, 23 .. 5%, while }:'hysanoessa inermis represented 6 ... 5% of the diet w·eightG 
The shel led p teropo d, Limacina retroversa� rank s third in importance as 
regards diet weight (6 .. 2%) and nu mbers (10 .. 6%)., As an ag gregate� copepods 
represented only 3% of the diet weight and 8% of the diet nu mbers 0 Twel ve 
genera were identified, ten calanoid, one cyclopoid (Oithona) and one 
harpacticoid Macrosetella).. The four dominant cop epo d general are al l com mon 
coastal shelf-water species ranging in size (length) from 0 .. 5 mm to le2 mme 
Barnacle cypris (larval stages) mad e up 12.,2% of diet numbers 'While 
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contributing only 0.6% to diet weight. This merop lankton component is a 
seasonal (spring-s ummer) mem ber of the plankton and is kno·wn to occur in local 
patches res ulting from sim ultaneou s release of nauplii by adults.. The mean 
size of these larvae was 0 .. 5 mm ..  Larval and ju venil e fish comprised only 0 .. 4% 
of the diet weight.. The most freque ntly occuring were sand lance, Am modytes 
americanu s, and a occurrence of cannibalism, one herring larvae. 

The remainder of the food grou p s  reported contribute a rather ins 
amount to diet weight or numbers0 These include larvaceans, pandalid shrimp, 
gam ma rid and hyperiid amp hipods.. The presence of demersal cru staceans, �ive 
pandalids, f ifteen gamma rid amphipods and a few sand grains indicate 
occasional departures from the pelagic feeding habit. 

A total of 38 di f ferent food item s 
32., 7%) and pteropods (33" 5%) contributed 

almost ly weighte However, their numbers were quite 
disproportionate� the smaller cop epods constituting 81 oS% of the diet numbers .. 
Al l pteropods iivere retroversa except thirteen gynmosomate forms of the 
genus Clioneg Nine copepod genera were identi fied, although only four genera 
dominated weight and nu mbers; their numbers ranging from 2·-3 orders of 
magnitude above the other cop epod ge nera.. Other calanoid genera� cyc lopoid 
and h arpacticoid copepods occur red in relatively small nu mbers and as a group 
made up only about 1% of the diet "�iJe Larvaceans comprised 5 .. 1% of diet 

and diet numbers; c learly dominated by the smal l coastal form 
size range 1 1 o5 mm, Somie 18 larval and post-larval fish 

of the diet weight,. Although fish eg gs d id not contribute 
much to (0.,4%) � a total of 68 were enumeratedo Eu phau siids �" 

and (0., 1%) occur red in the same relative 
proportion as in the tvere of littl e impo rtance, 3o4�� 
of the diet '\rJ"eight.. Larger ad ult forms were in smal l nu mbers; 

(20)� Pandalus (3), shr (1), whil e small pelagic larvae 
were taken in substantial ly greater numbers; decapod larvae (749) and 
zoea (6). Other minor foods include Nem�sis (0.,5% diet weight), Ophiura 
(Oo2%) � am phipods (0�2%) � gastropod ve , pelecypod veligerll 

c umaceans, gamma rid amphipods S> polychaete larvae 51 and siphonop hores., 
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Table 17.. A List of Food Items Resulting from the Quantitative Analysis 
of S tomach Contents of All Mackerel and Herring Samp les.. Weigh t (''l]'et) 

Expressed in Gramse 

Prey items 
FORAMINIFERA 
DIATOHS 
SIPHONOPHORE 
HYDROZOA 
POLYCHAETE LARVAE 

M1PHIPODA 
Gammaridea 
Gammarus 
H yper idea 
Hyparia 
Lyperiid 

DECAPODA 

:::...:::::.=::...;::.=- zoea 
Pandalidae 

Decapo d larvae 
ISOPODA 
CU£1ACEA 

EUPHAUSIACEA 
H� 

iids 

mysids 
CIRRIPEDEA (Cypris) 
COPEPODA 

f inmarchicus 
�ala nus 
Calanidae 
R, nasut us 

typicus 
I_.. longicornis 
Po minutus 
E .. rostrata 
Metridia lucens 
P l  eu r omamma 
Candacia arrata 
Tortanus 
Calanoid 
Other calanoids 

Other cyc lopoids 

g_ 
Tr 

.,Q 11 
Tr 

.. 002 

.. 015 
.. 062 

0002 
.. 357 
"028 

% of 
Total 
<0 .. 1 

<0" 1 
<Oo1 
<0"1 

0.,2 
<Ool 

No. 
2 

2 

11 

% of 
Total 
<0"1 

5 <0" 1 

6 <0 .. 1 
1 <0 .. 1 

97 <0 .. 1 
7 <0 <> 1 

2 .. 656 L,8 2Q <Oo1 
6 <Oo 1 "056 <Ool 

1.,33L} 
.. 099 

o814 

6" 128 

"419 

738 Oo 5 

3 

1 

749 

10 <Oo 1 

51 <Ool 

28 <0" 1 

134 <Ool 

Tr <0.,1 

3 .. 828 

.. 015 
l2o969 

9"135 

10., 206 

.. 012 

.,015 
"017 

Tr 
12 .. 202 

Tr 

<0" 1 15 

8.,8 58,491 

6 .. 2 40, 14L� 
6 .. 9 51,222 

<0 .. 1 17 

<Oo 1 18 
<0 .. 1 22 

<0"1 1 

8 .. 2 73,993 
<0.,1 32 
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<0, 1 
2lo0 
14Q4 
18 .. 4 

Sea Herring 
'VJeigh t Number 

.a 

_,034 

.053 

�001 

e081 

�O 10 
�022 
a029 

% of 
Total 
---

<Ool 
<0"1 

0..,1 

<Ool 

<0 .. 1 
<0 .. 1 

gQ23 <Oo 1 

o02Q <Ool 

,131 <Ool 

.,010 <0"1 

.,Q03 <Oo 1 

18 "'6 27 
4"886 

3o057 

"007 <0,1 
�003 <0 .. 1 
.,501 0"6 

L.568 
.,003 

Tr 

.. 012 

,195 

.,005 
,oso 

Tr 
.. 013 
,QQL� 

.. 080 
,001 

"128 

Tr 
Tr 

1.,9 
<0<>1 

<0 .. 1 
<Oal 

Oo2 

<Ool 

<0() 1 

<0"1 
<0"1 

<0 .. 1 
o .. 1 

<0,.1 

0 .. 2 
<0 .. 1 

<0"1 

% of 
Noo Total 

7 <0, 1 

4 <0 .. 1 

4 <Ool 

13 
2 

3 
9 

<0 .. 1 
<Ool 

<Ool 
<0 .. 1 

9 <Ool 

5 <Ool 

85 

12 

133 0.,3 

103 Oo2 

32 <0"1 

3 <001 
4 <0,..1 

5,131 l2o2 

1,459 
36 

2 
14 

824 
50 

277 
1 

41 

3 
134 

5 

479 
7 
1 

3"5 

0" 1 
<0,.1 
<Oo 1 

1.,9 
0"1 
Oo5 

<Ool 

0 .. 1 

<0 .. 1 
0"3 

<0 .. 1 

1 e 1 
<0 .. 1 
<0 .. 1 



Table 17 (C ontinue d) 

M:ac rose tella .. 001 <0 .. 1 4 <0 .. 1 
Othe r harp acticoids .006 <0 .. 1 49 <0.1 Tr <0 .. 1 1 <0 .. 1 

CRUSTA CE.Al\T EGGS Tr <0 .. 1 30 <Oo 1 
CRUSTACE�� LARV AE .. 004 <0 .. 1 10 <0"1 
PELECYPOD VELIGER ,.004 <0 .. 1 3 <0 .. 1 
PTEROPODA 

Cli one .. 059 <0 .. 1 13 <Ool 

1_., re trove rsa 49.507 33 .. 5 l.3, 3 48 15.6 5 .. 020 6.,2 l�,478 10 .. 6 
G ASTROPODA (Ve li ge r) .,035 <0 .. 1 1 <0.,1 
CE PHALOPODA .,209 Ool 1 <0 ... 1 
ECHINODERMATA 

(larvae ) "29 9 0.,2 125 <0�1 
C HAETOGNATHA 

Sagitta elagans �704 0.,5 61+ 7 0 .. 2 34o 7 43 43Ql 28' 6 22 67<>9 
PENDICULARIA 

OikoEle ura 6o783 4o6 5� 606 2o0 .. 095 Ool 82 0,2 
:fr i tilla ria �758 Oo5 24L� <0,. 1 

TUNIC ATA Tr <0,.1 1 <Ool 
PISCES 

o058 <0"1 1 <0,. 1 
2 .. 747 L8 1 <0.,1 
2o283 LS 16 <0,1 .,351 0<>4 4 <Ool 

Clupe a harengus 0 015 <Ocl 1 <Ool 
Unide ntified fish lo763 1.,2 1 <Ool �032 <Ool 14 <Ool 
Scale s o004 <Ool 95 <Ool Tr <Ool 13 <Ool 
Eggs .,625 0"4 68 <0.,1 Tr <Ool 13 <Ool 

AL�D1AJ .... REJ:.1AINS l8o5ll 12 .. 5 l0a324 12 .. 8 
SAi'lD a002 <Ool "006 <0., 1 

Total We ight & No .. 1L}5.,491 g 278,741 80o 1 g 42.�140 
Noo of S tomachs ·�,v-/food 196 174 

____ , ____ ,. __ 

Ne an t and No., � 7 42 g 1..422 o461 g 242 

An Ecological C lassification Of Food Type s 

The foods liste d in Table 17 cove r a broad s pe ctra from 
unicellular forms (diatoms and f orami nifera) to fish., I-Iowever, if the 
differe nt foods are classifie d on an basis accordi ng to life fonn 
(Odum, 19 71), the y can be grou pe d  as one of thre e e cological type s; 

holoplanktonic, me roplanktonic, or e p ib enthic (Table 18) .. 
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Table 18� A Classification Of Food Groups Showing The Relative 
Importancce Of Each Component In The Diet Of Herring And Mackerel 

Holoplankton 
Foramin ifera 

Diatoms 
Siphonop hores 

Hyperiid amphipods 
Sergestid shrim p 
Euphausiid shrimp 
Copepods 
Pteropods 
Cep halopods 
Chaetogn aths 
Larvaceans 
Tun icates 
Fish 

Meroplankton 
Decapod larvae 

Barnacle cypr is 
Pe lecypod ve liger 

Ophiuroid lar va e 

Epiben thos 
G am ma rid 

amp hi pods 
Crangon 
Pandalid 

Isopods 
Cumaceans 
Hysid 

Jierring 
% diet �.ve igh t 98o 9 Oo9 Oo2 

Number of fo od 30 5 3 

95<>2 1�0 3e8 

Number of fo od types 33 6 5 

Both and mackerel depend almost on the holoplanktonic 
component for their fo od supply� True planktonic form.s constituted 98 .. 9% of 
the we of fo od consumed by and 95., 2% of those consumed 
by mackerel., Although the planktonic larval s s of certain benthic 
invertebrates (barnacle cypris and decapod larvae) were consumed by both 
species in substantial numbers51 these items contributed only abou t 1% to the 
total stomach we the meroplankton component did not 
constitute a sign ificant source of en ergy for these pelagic feeders during 
this surve yQ The epibenthic component can be considered as a third potential 
food source.. Epibenthic crustaceans contributed 3.,8% to the mackerel stomach 
content \oTeight and only Q., 2% of the herring stomach content weight., If \1\Ye 
\ivere to consid er the epibenthos as a serious alt ernati:ve resource for either 
species, mackerel w ould seem to be slightl y  more successful in foraging f or 
epibenthic forms than herring� thus able to supplement its diet when suitable 
plankton is sc arce. 
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Prey Size And Biomass 

The relative trop hic requirements, as regards prey size and bi omass, c an be 
d e termi ned by comparing the mean we ight and mean number ratio of prey per 
stomach for each spe cies .. 

Biomass ratio = X we igh t mackerel stomach contents 
X we i ght herring stomach contents 

Number ratio X number 
X number 

Cons only f ish "\i'Ji th stomachs f ood, the average prey biomass 
for mackerel was O, 742 grams and 0 .. 461 grams for herring)> 'Which results in a 
biomass ratio of le6l, The number ratio, 5.,87, indicates that mackerel are 

ting Sw87 times as many prey i tems as This ratio is the result 
of mackerel consuming large numbers of smal l calanoid copepods especial ly 

.::...::;..;:;..;:;.::..;:;...c;....:;:.c..;:;;..;:;:.. typicus, and A 
f eed on a 

items than does he·rring, 

A Measure Of Compe tition Potential 

A further is of the total di et exami nes the po tential for competition., 
The generic items from Table 17 are arrange d  in Table 19 to show the prey 
genera "'hich occurred in di ets of both and mackerel" These can be 
considered as items over which competition may result.. Sixteen of the 29 food 

identi f ied to the leve l were consume d by both 
These include t'Vm amphipods, ten copepod genera, Oik.opleura 
and Ammodyteso All of the i tems ��ich contribute sign i f icantl y to the stomach 
content "triTe co�occur" 
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Table 19 .. Co-Occur Generic Food Items 

Genera Herring 
Gammarus + + 

Hype ria + + 

Diastylus + 

Crangon + 

Pag ur us + 

Pandalus + 

}1eganyc t iphanes + + 

Thysanoessa + 

Neomysis + + 

Cal anus + + 

Centrop ages + + 

Temora + + 

Rhincalanus + + 

Pseudocalanus + + 

Euchirella + 

Netridia + + 

Pleur omamma + + 

Candacia + + 

Tortanus + 

Oithona + + 

Nac rose t el la + 

Clione + 

Limacina + + 

Sagitta + + 

Op hiura + 

Oikopleura + + 

Fri til la ria 
Herluccius + 

Ammodytes + + 

16/29 co=occur genera 

Analysis Of Diet Similarity And Food Overlap 

In general, both species of ten feed on the same types of prey, the 
prop ortions of specific items frequentl y vary signficantl y between species� 
The degree of similarity or overlap depends not only upon which stomach 
analysis parameter is tested {see Bogorov, 1934; Yanulov9 1963; Vinogradovll 
1972; Horisita� 1959, and Horn, 1966) ll occurrence or weight:v 
but can be affected by the choice of index., A measure of similarity or 

based on the frequency of occurrence of fo od items does not consider 
the relative proportions of fo od items in the diet, Investigations of 
po ssible competition shoul d  only be based on quantitative measures (percent 
weight or volume) .. 

T he degree of overlap ap pears to be inf l uenced by relatively few species which 
occur in the diet.. Consistentl y high diet overlap on Georges Bank can be 
explained by the fact that both species were feeding on the "kril l  shrimp" 
Heganyctiphanes It has been established that zoop lankton diversity 
is t in equatorial waters decreasing continual ly from south to northa 
Fo llowing that rationale, fo od similarity sho ul d increase, proceeding 
northward from the Mid-Atlantic to the Scotian Shelf, as the number of 
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V- 4e Estimates of MSY 

Anderson (1973) and Walter (1975) have estimated maximum s ustainable yield 

fr om Schaefer mo dels as 310,000 metric tons and 313,000 tons, respectively, 
f or mackerel, c orresponding to a stock biomass of 1,2 50,000 tons (Walter, 
1975).. These estimates were calculated u sing only c om mercial catch data .. 
However, h istorical com mercial catch data sug gest wide fluctuations in 
bi omass, and it is pr obable that the above 'HSY figures are overestimates 
becau se of the ef fect of one very strong year-class and several above-average 
year-classes on catch and ef fort data used in the estimation pr ocedures� The 
most recent estimate of MSY, which includes recreational catches in the 
calculations (E, D� Anderson, personal com munication) is 210,000-2 30,000 tons, 
which is based on the expl oitation of an average year-class (1961-1973 year 
classes) at fishing mortality ranging fr om F0 .. 1 (0 .. 3 5) to (0 ... 70) rATith 
average patterns of and mo at age.. In view of magnitude of 
past catc.hes9 the 210,000-2 30,000 ton level ap pears to be more realistic than 
the 310,000 ton levelG 

Yield p er individual entering the fishery (yield p er recruit) (Ricker, 1975) 
is maximized at instantaneous rates of mo (F) of 0 .. 5, 1 .. 0!1 and 
greater than 2., 0 at a mean age of first capture of 1 � 2 � and 3 years, 
respectivelyo These F values are com monly referred to as Fmax valueso At a 

lmver of F (i.,e� � FO ... J9 where the instantaneou s  fishing rate at 
wh ich the add:t tional yield p er recruit gained from an additional 
unit is 10% of the per unit of mortality in a lightly exp l oited stock), 
the corresponding values are 0 .. 28, Oo35, and 0"43" These values are judged to 

be more appropriate from a standpoint., 

V-SG Probable Future Condition 

The spavming stock size of mackerel •N'as at a record or near-record lmv level 
in 19 7 7 � and is expected to remain so in 19 78 and 19 79$ a s discussed in 
Section V-2" In the absence of greatly oved recruitment9 the spawning 
stock size probably �ATould tend to remain at the same l ow le·vels � 

and s might even decrease further, e ven in the absence of foreign 
fishing for mackerel in the Conservation Zone., 

It is commonly b elieved that mackerel has un dergone extreme variations in 
abundance historically (Hoy and Clark , 19 6 7).. No documentation of such 
variations exists, however, e xcep t indirect evidence of widely 
catches pr imarily during the 19th century 'When US demand was at its peak 
(Anderson� 1977) Q Variou s f,g,ctors have been correlated with the supposed 
variations in abundance� including ye ar-class strengths, t 
fluctuations9 wind movements, and a ep izo otic (Sette� 1943; Tay l or 
alo9 1957; Sindermann:v 1958; NacKayg 1967)" Lett et al, (1975) have shmvn� 
however, that mackerel abundance and recruitment are most variable when 
f ishing mortality is l ow:� e�g.,, pr ior to 1960 and the gr owth of the foreign 
fisheryo 

As noted in Section V-2, little information exists fr om vvhich to predict 
s to ck-recrui tment relations hips for mackerel.. Large spaTIIffiing stacks have in 
the past pr oduced both itil'eak and strong year-c lasses" Thus� "�;mile it may be 
proba b le that wide fluctuations in abundance have occurred in the past, there 
is no evidence to indicate a cyclic or predictab le in year-c lass 
strengths or improved recruitment in the foreseeable futur e  (Anderson, 1977) .. 
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VI� DESCRIPT ION OF HABITAT 

VI-1. Condition Of The Habitat 

Climatic9 physiographic, and hydr ographic di fferences separate the ocean 
region from Cape Hatteras to the Gulf of Maine into tw o distinct areas: the 
'f\1id-Atlantic - Southern New Eng land Region and the New England Region� "�;.vi th 
the natural division occurring at Nantucket Shoals .. 

The �fid dle Atlantic - Southern New land Region is fairly uniform physically 
and is influenced by many large coastal rivers and the Chesapeake Bay, the 
largest estuary in the United States.. Ad ditional significant estuarine 
influences are Narragansett Bay, Long Island Sound, the Hudson River, Delaware 
Bay, and the c ontinu ou s band of estuaries behind the barrier beaches 

s ou thern Long Island, New Jersey, Delaware� Maryland, and Vi The 
southern ed ge of the regi on inclu des the estuarine complex of Currituck� 
Albermarle, and Pamlico Sounds behind the outer bank s of Cape Hatteras., 

At Cape Hatteras� the continental shelf (characterized by waters less than 200 
meters [656 feet] ) extends seaward approximately 32 km (20 miles) 9 widens 
gradually to 113 km (70 miles) of f New Jersey and Rhode I sland and then 
broadens to 193 km (120 miles) of f Cape Cod forming Ge orges Bank.. The 
substrate of the shelf in this region is pred ominantly sand inters persed with 

pockets of sand-gravel and sand-shelL, Beyond 200 m� the substrate 
1)ecomes a mixtur,e of silt, silt-sand, a nd clay., As the continental slope 
turns into the Abyssal Plain [at depths than 2�000 m (6�560 feet)] $l 

c over silt and becomes the major substrate� 

J\1ineral resources of the area inclu de large sand and gravel deposits? n ow 
mined in some localities near shore., There are potentially recoverable 

of fshore deposits of phosphate rock� deposits of titanium, monazite and 
zircon� and oil.. Locally important con.centrations of sulfurS> salt� anhydrite, 
potash:- and are knm:m., It is als o  pr obable that manganese oxide 
nodules occur offshore., H oiiv-ever� current technology is inad equate for 
economic recoverj of most and hard rock d eposits, 

Water es range fr om less than 3°C in the New York t in 
t o  approximately 27°C of f Cape Hatteras in The annu al range of 
surface temperature at any l ocation may be 15°C in sl ope waters to greater 
than 20°C near shore., Dur ing the coldest season the vertical thennal gradient 
is minimizedG In late April - early May� a thermocline develop s althou gh 
storm sur ges over Nantucket Shoals retard thennocline development there.. The 
therm ocline persists thr the summer... Surface waters begin to cool in 
early autumn, weakening the thermocline so that by mid-November surface to 
bottom water e is nearly hom o ge neou s<!> Overturns occur in the spring 
and fall, resulting in recycling of nu trients .. 

The salinity cycle results fr om stream fl ow and the intru sion of sl ope water 
fr om of fshore., The salinity maximum of winter is reduced to a minimum in 
early summer by large volumes of spring ri-\Ter run of f.. Im:vard drifts of 
o f fshore saline water in au tumn eventually c ounterbalance fresh water ou tflml\7 
and return the region"s salinity d istribution to the winter maximum., �liTater 
salinities near shore average 32° /o o, increase to 34-35° /o o al ong the shelf 
ed ge� and exceed 36o5°/oo al ong the main lines of the Gulf Stream$ 
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On the continental shelf, s ur face circulation is ge neral ly southwestly d uring 
a l l  seasons, a lthough this may be interrupted by c oastal indrafting and some 
reversal of flow at the northern and southern extremities of the area.. Speeds 
o f  the drift are on the order of five kn ots per day. There may be a shoreward 
component to this drift during the wann h alf of the year and an of fshore 
component during the cold half. This drift, fun damentally the res ult of 
temperature-salinity distribution, may be made final by the "�"wind. A 
persistent bottom drift at speeds of tenths of nautical miles per day extends 
from bey ond mid-shelf tmvard the coast and eventually into the estuaries .. 
Of fshore, the Gulf Stream flows northeasterly� 

The Nev\T England region fr om Nantucket Shoals to the Gulf of Maine includes two 

of the w or lds most ive gr ounds� Ge orges Bank and Browns Bank., 
The G ulf of Maine� which is a deep cold water basin, is nearly sealed of f from 
the ope n  Atlantic by these two Banksg The outer ed ges of Ge orges and Brow ns 
Bam;:.s fal l of f sharply into the continental shelf.. Other major featur(�s 
inc lude and Nantucket Sounds� Cape Cod Bay, and Cashes Led ge and 
Stellwagen Basin vd thin the Gulf of Haine" 

Water temperatur es range from 2°C to 17°C at the sur face and over the bank s, 
and 4°C to 9°C at 200 meters in the inner Gulf of Maine. Mean salinity values 
vary from about 32 to 34° /oo depending on depth and location.. HovJever, lmver 
salinity values occur c los e to shore.. In ad dition� both water 

es and salinities within the � but es pe cial ly along the 
southern boundary of Georges Bank and the basins of the inner Gulf of 
Naine� are inf luenced by intrusion of slope water" 

Surface circulation �dthin the Gulf of Haine is usually c ounterclockwise., 
Cold Nova Scotian '\iva ters enter through the Eastern Channel and move across 
Brmn1s Bank. 'l;,Jhile slope waters enter through the Northeast (Fun di an) channeL. 
Gulf of Naine waters 1 out over Bank and Great South 
Channel onto Nantuc ke tt Shoals" The anticyclonic ed dy o ve :r Ge orges Bank that 

s in spr break s dmm into a we and southerly d rift by auturm.1.., 

Gulf Stream meanders and 'lflrarm core ed dies, two oceanograp hic phenomena 'tvhich 
n onnally remain in of fshore water, can profound ly e f fect environmental 
conditions on the fishing grounds off the northeast United States -..vhen either 
one moves c lose along the continental sl opeo The warm core ed dies seen off 
the New Eng land coast mostly fonn in the slope ���Tater region so utheast of 
Georges Bank by detaching fr om meanders of the Gulf Stream.. Rotation is in a 
c lockwise direction at speeds varying from 0 .• 6 to 1 e8 kn ots" 

Environmental ef fects and their pos sible influence on fishery resources 
resulting from meanders and ed dies have been identified by Chamberlin ( 1977) 
and are as fo l lows� 

1 .. 1,.Jarming of the upper continental slop e  and outer shelf by direct 
c ontact of a meander or eddy.. This may inf luence the timing of seasonal 
migrations of fish as we l l  as the timing and location of spawning .. 

2., Injection of wann saline �.rater into the colder less saline waters of 
the shelf by turbulent mixing at the inshore boundary of a meander or 
ed dy.. This may have inf lue nces on the fishery resource similar to that 
of direct wanning, and also cause mortality of fish eg gs and larvae on 
the shelf when the colder water in which they live is warmed bey ond 
their tolerance by the mixing-in of warm s l ope watere 



3o Entrainment of shelf water of f the shelf, an ef fect frequently seen 
in satellite imagery� Mortalty o f  Ge orges Bank fish larvae is kn own to 
occur, presumably because of tem perature elevation vvhen shelf water in 
which they occur is carried into the sl ope water.. (Colton, 19 59).. The 
m ost profound ef fects of the entrainment on the fishing grounds may be 
changes in circulation and in water mass pr result from the 
replacement of the waters l os t  from the shelf. 

4@ Upwelling al ong the continental slope, �mich may result in nutrient 
enrichment near the surface and increased primary biological 
productivi 

The ecos ystem can be divided into the following f un damental grou ps which are 
necessary for the system to continue inde f abi otic (nonliving) 
substances; autotrophic organisms (prima ry pr oducers) which are able to use 
abiotic material to store solar energ y to create organic rna tter; and 
de composers which break dmm organic matter, using its stored energ y to create 
inorganic constituents.. Host ecos ystems also have cons umers which convert 
o rna terial to another form , using s ome of the stored energy of the 
organic material for maintenance.. The rate of trans fer of material and energy 
betw e en parts of the ecos ystem is affected by the amount� type51 or condition 
of abiotic and biotic material (factors) in the 

The annual cycle of the community (drifting organism s) of the region 
is ty pical of the tempe rate zone" During the wint·er � phytoplankton (plant 
planlc.ton) and zo oplankton (animal plankton) po p ulations are low.. Nutrients 
are available, but production is supressed by lmv levels of solar radiation 
and l ow t eo As spring ap pr oaches and the level of solar radiation 
increases:�� an enormous diatom bloom occurs" As the bloom progresses, 
concentrations of nutrients decrease .. 

As 'water temperatures increase 

and zooplaru�ton become 
development of li fe 
abundant fo od s up plyo 

during late spr and summer:» phytoplankton 
abundant because of the more rapid 
s pawning of fish and benthos, and the 

During s u m me r� zooplankton reaches maxim um abun dance while phytoplankton 
declines to a level near the -�vinter mini::num., D::tnoflagellates and other fortns 
ap parentl y better suited than diatoms to warm, n u trient-poor waters become 
m ore abundant during s ummero Bacteria in the sediment actively 
nutrients, but because of vertical tem perature and salinity gradients, the 
water colunm is stable and nutrients are not returned to the eu photic zone 
(where solar radiation and nutrients are Hfixed" into organic matter)., On 

Bank, n utrients regenerated by sedimentary bacteria are 
available to p hytoplankton because of m1x1ng.. Thus, diatoms d ominate 
throu ghout the year on s Bank (Cohen, 19 75) .. 

During autumn, as water temperatures decrease, the water column becomes 
m1stable due to mixing and nutrients are recycled to the eu photic zone.. This 
stimulates another phytoplankton bloom which is limited by decreasing levels 
o f  solar radiation.. Phytoplankton and zooplankton levels then decline to 
their w inter minimum while nutrient levels increase to their winter maxim um .. 

Anomal ous conditions within the generalized annual cycles are pr obably c om mon� 
The stability of the water column ijiThich affe cts nu trient availability may be 



disrupted by severe storms� Anomalies in temperature may distur b  the timing 
between the annual cyc les of interacting species. 

VI-2o Habitat Areas Of Particu lar Concern 

Dur the su mmer and early autumn of 19 76, oxyge n concentrations at bottom 
were severely dep leted and widespread mortalities of benthic 
occurred in the section of the New York Big ht shown ir1 Fig ure 1 0.. This near­
anoxic (and in places anoxic ) region of 02 leve ls less than 2 parts per 
mil lion (pp m) was l ocated approximately 4 miles (6 .. 5 km) of f New Jersey and 
covered an area about 100 miles (160 km) l ong and 40 miles (64 km) wide during 
the most critical p hases of the depletion (Sharp, 1976)� Normal o2 leve ls in 
this region are greater than 4 ppme 

Inves to date indicate that this state was probably induced by a 
com.bination of and circulatory c onditions in conjunction with a 
large-scale al gal bloom (predOininantly of Ceratiu m Lack of nonnal 
seasonal turbu lence occasioned by relative ly few storms (Hurricane Belle 
notwithstanding ), unusual wind p atterns, and above-average surface vmter 

temperatures probably all contributed to depletion of the oxygen content of 
waters beneath the permanent thermocline in this region (Sharp, 1976).. It is 
n ot known to what degree the routine du mping of wastes (sewag e  slud ge and 
dred ge spoils) contributed to the depletion .. However, it is reasonable to 
assume that any effect woul d have been detrimental 1976) .. 

The species af fected by the anoxia of most commercial importance were surf 
c lam, red hake, lobster, and crabso Finfish '1i>7ere observed to be driven to 
inshore areas to escape the anoxia, or were trappe d  in "l!vater with concomitant 

levels of hydroge n sulfide (Steimle11 1976)@ Freeman and Turner (1977) 
pointed out that vv., Q .. it is difficu lt to measure with any precision the ext.ent 
of to highly mo bile organism.sll espe cially the fishes.. Sub lethal 
e ffects can also occur., Among the observed ef fects of the anoxic water on 
fishes were behavioral changes involving vertical distribution and 
routes l;dhich in turn may affect and habitso11 

Reduction in oxygen levels in Ne<:v York Bight belo'I'AT n ormal leve ls has been 
observed several times in recent history (Atkinson, 1976) althou gh not to 
levels as lm:·J as those observed in summer, 1976., The relative contribution of 
any of the above mentioned factors to the anoxia cannot ye t and may never 
fully be assessed� However, it is important to note that each of these 
conditions11 by itself, was not a unique, previousl y  unobs erved p henomenon" It 
is as yet too early to predict the long-term e ffects of the anoxic condition 
on any of the af feet ed resources or their habitats" 

The Environmental Protection Agency has requested that no fishing be pennitted 

between 38°20"'00"N to 38°2 5"00"N and 74°10"'00uvJ t o  74°20'00"\v because the area 
is a sewage disposal area, a nd bet�,..reen 38°t�O'OO"N to 39°QO'OO"N and 72°00'00"H 
to 72 °30' OO"�v because is a toxic indua trial waste site (W 0 E, Stickney, 
p ersonal communication)� 

N o  special habitat protection programs exist in the habitat of the mackerel 
species that are the cts of this planQ Sampling for po llution is carried 
ou t by b oth the NMFS and the Environmental Protection AgencyG 
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Habitat protection programs are ad mini stered by a variety of Federal agencies 
includi ng the Bureau of Land Management of the Interior Department, the Coast 
Guard, and the Envi ronmental Protection Agency. 

The Massach usetts and Rho de Island Coastal Zone Management Programs have been 
revi ewed relative to this FMP and no confli cts were identified. 
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V I I.. FISHERY MANAGE MENT JU RISDICTION, LA�.JS, A.'f\ID POLICIES 

The US Department of Commerce, acting through the Mid-Atl antic, Ne\i\7 Eng land,. 
and South Atlantic Fishery Hanagement Councils, pursuant to the FCMA, has 
authority to manage the stock throughout its range$ 

VII-2� Treaties And International Agreements 

F oreign fishing for mackerel is regulated by the FCJI'f.A pursuant to "livhich 
International Fishery A greements are negotiated with foreign nations 

�vi thin the FCZ., 

VII-3Q Federal Laws, Regulations, And Po licies 

The only knm.vn Federal law that regulates the management of the mackerel 
f ishery is the FCHA� Currently the fishery is managed pursuant to a 
Pr Management Plan prepared by the Department of Com merce.. That PHP 
wil l  be replaced by this Fishery 1'1anagement Plan fo llowing its appr oval the 
Council and the of Commerce� 

Fo allocations of mackerel under the PlviP for 1978 (as of April 28� 1978) 
in metric tons were� 

Bul garia 
Cuba 
Federal Repub lic of Germany 
France 
Italy 

Hexico 
Poland 
Spain 

USSR 
Reserved 
Tot al 

11 
70 

6 
11 
28 
56 

105 
38 

125 
672 

78 ---
1�200 

No Indian treaty rights are kn own to exist relative to the species that is the 
subject of this F1,1P" 

,VII-lh State Laws, Regul ations, And Po licies 

Several States have minimum s ize limits for the sale or possesion of mackerel: 
Massachusetts, 6 inches (15 em); Connecticut, 7 inches (18 em); New York , 7 
inches ( 18 em); and New Jersey, 7 inches ( 18 em).. No other State laws, 
regulations, or po licies are kn own to exist relative to this fishery� 

VII-So Local And Other Applicable Laws� Regulations And Po licies 

N o  local or other laws, regulations, or po licies are kn own to exist relative 
to this fishery .. 
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VIII... D ESCRIPTIO N OF FISHING A CTIVITIES 

VIII-1. History Of E xploitation 

Atlantic mackerel have been harvested com mercial ly o f f  the US coast since the 
17th century, a lthou gh detailed catch statistics are not availab le for periods 
prior to 1804... In the early ye ars (1804 - 1818), the fishery was restricted 
to coastal waters and US catches were low� averaging 3,100 metric tons 
annual ly (Tab le 20). From 1819 - 1885, American vessels ranged f arther 
of f shore to satisfy a large marke t for sal ted mackerel, and catches rose to an 
annual average of 41,700 tons during this period (Hoy and C lark, 1967), 

Mackerel abundance has ap peared to vary 'tvide ly historical ly, a lthou gh no 
docu mentation of such variations exist? excep t the indirect evidence of large 
fl uctuations in catch in the 19th century,. Landings ranged from 10,500 tons 
in 1840 to 81 ,300 tons in 1884, b u t  drop pe d dur 1886 - 1924 to an average 
of 9,300 tons annually.. D ur ing the latter period, however, a shift fr om sail 
to motor power occurred and a marke t for fresh mackerel deve loped .. As res ult� 
catches again rose subs tantial ly averaging 20,300 tons annual ly dur 1930-
19l}9, and reached a peak of 36,6 00 tons in 1944.. In more recent ye ars (1950 -
1964), the US com me rcial landings dec lined to an average of 1$).500 tons, 
f o l lm1ed by a mo dest increase to 4,040 tons in 1969 and a subsequent decline 
to 1,061 tons in 1974,. Total US commercial landings in 1976 ·were 
ap proximately 2�450 metric tons .. 

Canada has also fished extensive ly for ·mackerel over the years,. a lthough 

c omplete statistics are not available for years pr ior to 1876., Since that 
yearll landings tended to paral lel those of the US until the 1950s� with both 
sets of data sho"tiling a pronoun ced dec line fr orn the 1880s to the 1920s 
and a subsequent increase a throu ghou t the 1940s by the us 

exceeded those by Canada (24,200 tons for the US vers us 14,900 tons for 
Canada)� bu t in sue years Canadian have remained at rou ghly 
the same level tvhil e US landings have declined precipitou sly (Tab le 20) a 

Before 1962 only the US and Canada fished for mackerel in the north�·rest 
Atlantic., Po land entered this fishery in 1962 with a catch of 111 tons in 
ICNAF Subarea 5, Shortly thereafter, the USSR and other nations 
for mackerel� and total landings increased dramatical ly from about 1 ,136 tons 
in SA 5 and 6 in 1963 to an ap parent al l-time high of over 431,000 tons in 
1972., From 1971 throu gh 1976 (and the end of US p articipation in ICNAF), 
mackerel was the largest commercial fishery in ICNAF SAs 5 and 6o The total 
mackerel catch in the de cade 1966 - 1975 accounted for 12% of the total 
·Commercial catch of al l (17S>321,000 metric tons) over the same period� 

to ICNAF statistics (Tab le 2l)e 

From 1973 - 1976, the stock was un der ICNAF quota management, and catches 
c onsequently decreased, The increase in total catch observed dur 1962 -
1972 has been attrib uted to increases in stock size and to subsequent 
diversions of ef fort from de c lining herring stocks (Anderson, 1973)., 
Intensive fisheries were initiated by the USSR in 1967, Po land in 1968, and by 
the GDR (German Democratic Rep ub lic) and Bu l garia in 197lo USSR� Po lish and 
GDR ve ssels averag ed 90% of the total catch from 1967 to 1975, and USSR 

ex ceeded those of any other country since 1965 with the excep tion of 
1972 .. 
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A s ubs tantial US recreational f ishery for mackerel exists from Maine to North 
Carolina .. Ang ler sur veys were conducted in 1960, 1965, 1970, 1974 and 1976, 

with es timated catches in those years of 5,000, 8,600, 32,100, 7,600 and 4,900 
tons respectively (C lark, 1962; Deuel and Clark, 1968; Deuel� 1973; Deuel, 
p ersonal communication; and Christensen , 1976) (Table 1). 

T ypes and Numbers of Vessels 

Tab le 22 gives the number of domestic commercial vessels in 1965, 1970, and 
1975 'vhich landed some mackerel and the number whose catch for the year 
consisted of 50% or more mackerel (by weight).. There vms an increase in the 
number of vessels which landed some mackerel from 1965 to 1970, bu t this 
number dec lined from 1970 to 19750 The number of vessels whose total catch 
for the year was 50% or more of mackerel dec lined during the entire periodo 

Table 22., Number Of Vessels In The Commercial )�ackerel Fishery 
19 6 5 � 19 7 0 , and 19 7 5 

1970 

1975 

V essels Landing 

16 7 
104 

V essels vfuose Total 
Catch tvas 50% or 

9 

6 

3 

Table 23 contains data on the number of (of al l gears), fished, and 
catch per fished for those Ne·tv where 50% or more of the trip 

19 6 5, 19 7 0, and 19 7 5 " There was a c atch consisted of mackerel f o r  the years 
decrease in number of fished, and catch per day fished 

(except in 1970)" 

Year 
1965 

1970 
1 975 

Table 23., Perf ormance Data On Vessel Trips �vb.ose 
Com mercial Consisted Of 50�� Or Hore Mackerel 

Trips 
89 

78 
24 

Days Fished 
410o6 
303"8 
158.,3 

Catch/Day Fished 
_ __{_!_,. 000 lbs) 

4o 62 
lOo 77 

1m 66 

It is estimated that in 1975 there were ap proximatel y 15 f ishern1en empl oye d on 
those vessels 'iiJhos e catch was characterized by 50% or more of mackerel.. It 
shou ld not be implied that these fishermen \vere so lel y supported by the value 
of the mackerel catch, for other species were lan ded in ad di tion to mackerel 
during that period.. Nor, c onversel y, the fishermen on boar d those vessels 
which landed mackerel, bu t which are not inc lu ded in the directed mackerel 
vessel ory 51 were supported somewhat by the value of the mackerel catch .. 
There were no p ublished f inancial s tu dies for these vessels� 

It is estimated that ap proximatel y ten p lants process mackerel in the 
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n ortheast , alt hou gh mackerel constitutes only a smal l p ercentage of the total 
vo lume processed.. Similarly , a limited num ber of firms process mackerel in 
the Mid-Atlantic area.. Processing for domestic consumption primarily involves 
fil leting and canning. A subs tantial p ortion of the catch is also so ld for 
bait.. In 1963, 1965 and 1975, the va lue of processed mackerel from New 
Eng land was $5,000, $21,000 and $75,000, r espe ctive lyG 

Maine Com mercial Landings 

Figur e  12 i l lustrates commercial landings of mackerel in t1aine from 18 80 -
1976. Peak landings of 31�7 mil lion pounds (14,380 metric tons) were recorded 
in 18 80, with a secondary peak of 7 .. 7 mil lion pounds (3,475 metric tons) in 
1932 (0 .. 7 %  of the total Maine commercial catch that year),. The 1976 catch of 
L�05,000 pounds (184 tons) had an ap proximate ex-vessel value of $ 81,000 (or 
$0 .. 20/pound).. The t·1aine commercial mackerel catch for the firs t nine months 
o f  1977 was 288�000 poun ds (131 tons), dovm 18% from the same in 1976 .. 
The average price per pound for mackerel in Sep tem ber, 1977, was $0.,25� Both 
by weight and value� this species contributed less than 1% to 1976 total 
fi1rrish landings in this state� 

Mos t of the Maine catch is now taken by purse seines and fl oating trap s .. 
1-Veirs, 1 nets, and otter traw ls together have accounted for less than 30% 
of the catch on average in recent years"' As 11 il lustrates, mackerel 
is landed in Haine pr from late spring throu gh fal l, with peak 
in summer, This corresponds to the season when mackerel are most abundant 

of fshore of this state., Approximately 80% of the 1976 11.aine mackerel catch 
came from the territorial sea (within three mi les of shore)@ 

Massachusetts Comn�rcial Landings 

Commercial o:f Atlantic macke rel in Massachusetts from 18 79 - 19 76 are 
sho wn in e 13; seasonal distribution of the landings in 19 7 5 - 19 77 is 
shown in e llo From 1967 ·- 1976, annual Massachusetts averaged 
3" 2 million pounds ( 1 � 4 70 metric tons)� but yearly catches have been beneath 
that level since 1971� The 1976 catch of 1 .. 5 million pounds (700 tons) 
brou ght $190�000 at dockside� this 0.,6% and Oo35% of total 
r1assachusetts finfish landings by weight and value, respectivelyo The 1976 
average ex-vessel price for mackerel in Hassachusetts ·was abou t $0 .. 12 per 
p ound (c ompared to $0,0 9, $0 .. 21, and $0.,16 per pound in 1975, 1974 and 1973 

ive ly)" 

Most of the Massachusetts catch is landed between November and May, Little is 
received at Bos ton or Nev7 Bed ford � and abou t 60% of the 1976 catch '!;vas landed 
at Glouc ester, "liiihere the average price "I"ATas $0o0 9 p er pound.., 

JVIos t of the mackerel landed in Hassachusetts is cau ght in the territorial sea; 
in 1976, a bou t 70% of the catch was taken within three miles of shore.. In 
1974, pound nets accounted for about tvm-thirds of the catch, fl oating trap s 
for abou t 18 %, and otter traw ls for abou t 3% .. 
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Rho de Island Com mercial Landings 

Com mercial landings of mackerel in Rho de Island averaged 600,000 pounds ( 270 

metric tons) fr om 1967 - 1976� The 1976 landings of 410,000 pounds (186 tons) 
had an ex-vessel value of $87,000 (or about $0 .. 21 per pound), and constituted 
a b out 0.,6% by ·weight of total State landings that year (Figure 14) .. 

Peak landings of mackerel in Rho de Island occurred in 192 8 (2� 7 mil lion 

pounds), and annual landings have not surpassed one mil li on pounds since 1949 .. 

Floating traps and otter trawls take the bulk of the catch, although purse 
seines occasional ly take large amounts.. Almost al l of the catch is taken fr om 

November May (Figure 11)$ 

Over hal f of the annual mackerel catch comes fr om inshore ''(;vaters., In 1976, 

appr o xima one-third of the total State catch came from il..rhat is no·w the 
Fishery Conservation Zone.. Hos t of the State catc h  is landed in Point Judith" 

New York Com mercial Landings 

Landings of Atlantic mackerel in New York have also varied more or less 
similarly to total domestic com mercial landings., The 19 76 State landings of 
249,000 pounds (113 metric tons)� worth about $409000 at the dock, r 
only loS% by \ve and about 1% by value of the 1976 total f inf ish landings 
in Ne'tv York, and only 7% by '1;-Jeight of the peak 1947 New York mackerel eatch 

e 16)e 

The New York mackerel catch for the first nine months of 1977 "�"ATas 54/-1-5!213 

pounds (247 tons); this e, however� shou l d  ref lect fairly accurately the 
total 1977 catch, since this species is landed in New York almost in 

spr and summer ( e 11).. Thus, the 1977 State mackerel catch ·tril l  
be the highest in a decade@ The average ex�vessel price for this 'li..ras 

about ,. 16 per pound in 1976 and 1977., 

Pound nets usually take the largest pr oportion of the catch (59% in 1974)9 and 

haul seines and otter traw ls account for most of the remainder" The o-veral l 
dec line in New York mackerel landings since Horld War II may thus to some 
eJ�tent be a result of the dec line of the Ne�;v York net (McHugh9 
1972.)" 

Almost the entire mackerel catch is landed in Suf fo lk Countyo Since at least 

1974, a l l  mackerel has been caught in the territorial sea@ In 1976� 

appr oxi mately 2 0% of the total state mackerel catch was taken fr om Long Island 
Sound., 

New Jersey Commercial Landings 

of Atlantic mackerel in New Jersey have rou ghly paral leled those in 
New Eng land.. State mackerel landings in 1976, L852 million poun ds (840 

metric tons) (rV�Torth about $151,000 ex-vessel), were the highest recorded in 25 
years, but represented only about 10% of the peak 1949 catch (Figure 17) � The 
1977 mackerel catch, however, pr obably was not greater than 600,000 pounds 
(272 tons).. The average yearly landings in the decade fr om 1967 - 1976 were 

just over one mil li on pounds .. 
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Finfish landings in New Jersey are dominated by the (industrial) menhaden 
fishery, which in 1976 accounted for 80% by weight of the total finfish catche 
The low e x-vessel va lue of menhaden distorts the relative va lue of other 
species. Th us, o f  total New Jersey finfish landings (without menhaden) in 
1976, mackerel accounted for about 5% by weight and 2% by va lue. The year ly 
a verage 1976 and 1977 ex-vessel price for this was abou t $0�08 per 
p ound, 'limich is also average for the fishery fr om 1967 - 1977 (unadjusted for 
in£ la tion) $ 

Almost al l mackerel landed in New Jersey is taken in the spring (Figure 11), 

and most of the catch is received in Cap e May County, which receive d about 12% 

of the total State finfish catch that ye ar (al most al l menhaden is landed in 
�,fonmouth County )� Mackerel in Cape May constituted 8% by 1111eight of 
total finfish in 1976o Even during p eak macke months in 1977 in 
this county, hmvever� t his species never accounted for more than 10% by weight 
or value of landings� since the Cape May finfish is s upported mainly 
by scup from aut umn throu gh spr 

A lmost al l mackerel landed in NevJ Jersey is caught with otter trawls 11 and 
almost al l is taken in what is now the Conservation ZoneG In most 
recent years, most of the catch has been taken in \ii!a ters between three and 12 
milt::s fr om shore., 

Hary land Commercial Landings 

Com mercial of fin£ ish in Nary land are dominated by c atches from the 
Chesapeake Bay and the Potomac River and their tributaries e In 19 76, 29% by 

and 37% by value of the State"'s total finfish catch came from the 
Atlantic Ocean� The only Atlantic fishing port in Hary land is Ocean City� 
which is home to but a few otter traw lers$ 

No directed traw l fishery for mackerel exists in this State" Catches have 

been s in recent years only since 1974 (T able 25)o The 1977 

s vlere probab about 100�000 pounds (45 metric tons) (worth 
approxima $20�000� or $0,20 per poun d)" Mackerel is not an important 

of the St ate"s industrial f � which relies on tnenhaden taken 
from inland w aters, a lthou gh some of the catch is used for bait� Little 
cons umer demand for mackerel exists local ly, and much of the catch is shipped 
as foodfish to northern markets:�> us ual ly New York (W" , NM FS, 
comm unication) c 

Mackerel is landed in Hary land only d uring spring� Over half of the year"s 
catch in 1975 and 1976 "tvas landed in March., Since overal l finfish catches 
fr om the ocean are greatest us ually from early spring to early aut umn.� 
mackerel catches therefore reflect a seasonal increase coupled 
with increased availability due to inshore and northward 

In 1976, mackerel w as the sixth mos t  rtant finfish landed in Nary land, of 
those taken primarily fr om the ocean, in terms of weight and value, and 
landings accounted for almost 6% of the year's total ocean finfish production" 
Increased mackerel landings since 1975 h ave had a signi ficant if only seasonal 
impact on the Hary land ocean finfish fishery.. In 1976, for examp le� the March 
and April mackerel catches provided 56% and 36% by weight of total ocean 
finfish landings, r espective ly, and 27% and 15% of the overal l va lue. Almost 
the entire 1977 catch was landed in April, and for that m onth� mackerel 
pr ovided 48% and 38% of the weight and value, respective ly� of the ocean 
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finfish landings., Since Oc ean City landings are usua lly supported during 

spring months by summer flounder catches, a species 'Which is heavily exp loited 
t hroughout its range, the de ve lopment of a mackerel fishery in Maryland could 
provide desirab le diversification and financial stability for the Ocean City 
fishing community. 

Virginia Com mercial Landings 

Virginia's 1976 commercial catch of mackerel, 277,000 pounds (126 metric tons9 
worth about $40,000 ex-vessel) is ap proximately equal to the State's average 
landings of mackerel in the last decade, a lthou gh annual catches during that 
period varied from 14,000 pounds to 645,000 pounds (6 to 293 tons).. The 
average prive per pound of mackerel in 1976 ·was $0.,14, the lowest pric e since 
1973. The average pric e per pound (un ad justed for inflation) over the last 10 
years was $0'" 11 (Table 25)., 

Landings of mackerel in 1977 decreased drastically; the total catch �ITas 
ap proximately 11�200 pounds (5 tons) which was worth $2�600 ($0 .. 23 p er pound)., 
This decrease was probably due to lowered abundance .. 

�Iackerel is caught 'llvi th a variety of fishing gears in Virginia@ Almost the 
entire catch is landed in late winter through early springs 

North Carolina Commercial Landings 

Commercial landings of mackerel in North Carolina �.vere insignificant until 
19759 and no directed fishery for this species exists in this State" In 1975? 
and 1976, 105,000 pounds (47 metric tons) and 440�000 pounds (200 metric 
tons), r espect � were landed" The 19 76 catch of mackerel was �:vorth 
$L+0,000 ex-vessel, or about $0 .. 09 per pound.. Almost al l of the 1976 catch was 
taken - Harch; the 1977 catch for the same period '1:'17as approximately 
259�000 pounds {117 tons), •rmrth about $ 26 , 000 ($0Ql0 p er pound) (Table 2.5, 

11), 

The increase in macl<.erel landings reflect s increases in otter trawl caught 
species in this total f infish landings grew from 173 million pounds 
(79,000 tons) in 1974 to 215 mil lion pounds (97,000 tons) in 1975 (or 52 

mil lion pounds to 61 mil lion poun ds� i f  the menhaden catch is subtracted from 
the total finfish catch)o 4�most al l of the mackerel landed in North Carolina 
is shipped north to other states; littl e if any market exists for this species 
local ly (Ko Norris, NMFS, personal communication)Q 

Recreational Fishery 

Atlantic mackerel occur both of fshore and inshore, and enter estuaries� 
but most of the ang for them occurs the ocean shore bet\iiTeen the 13 
and 60 meter contours.. They are caught throu ghou t the year, depending on the 
p articular stretch of coast fished.. Of f , �1aryland, and De laware they 
are cau ght during late fal l, "�;'17i.nter and early spring; of f New Jersey, Ne'iv York 
and southern New England during summer and early falle Mackere l are caught 
during daylight hours by jigging� chumming and trolling from boats, and by 
casting� jig ging and li ve-lining from shore.. The great majority of the 
catch consists of spe cimens weigh 0 .. 24- Oe70 kg (0.,50- 1.,5 pounds) (25-40 
em fork l ength).. The New York - lviaine area accounted for abou t 9 5% of the 
catch in 1960 and 1965, 60% in 1970, and 30% in 1974o The New Jersey - North 
Carolina area accounted for an increasing ly greater share of the catch in 1970 
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and 1974. In 1970, a b out 94% of the ma ckerel catch (by n umb ers ) was from 
private, party, or charter boats. 

In order to account for the recreational catches in the stock assessment 

(Section V-2), it was necessary to estimate the catches in the years with no 
s urveys (Tab le 1). In the years of the surveys, the estimated sport catches 
w ere closely pr op ortional to stock b i omass estimates determined from 
c ommercial datae This relationship wa s assumed to apply in the years with n o  
s urveys.. The recreational catch has been sign ificantly higher than the US 
commercial catch in recent years& 

The NMFS c onducted a s urvey of sport fishing for mackerel from boats (private� 

p , and charter) in 1978.. The estimated recreational mackerel catch that 
year by ang lers on boats 'tva s appr oximately 6, 200 metric tonso that 
thi.s 94% of the total sport catch (as vvas estimated for 1970) the 
total US sport catch of Atlantic mackerel in 1978 1:.va s appr oximately 6,600 
metric tons (DG Christensen, NMFS, personal com m un ication� Novem ber, 1978)e 

Tab le 26� Species Ranking By Total 1.Jeight Of Catch Of Recreational 
Ang lers Fishing Along The Northeastern Un ited States Coast 

1 
2 
3 

4 

5 

6 

7 

Striped bass 
Bluefish 
Atlantic cod 

Floun der* 
Flounder* 
S harks 
P ollock 

8 Tautog 
9 Scup 
10 Black sea bass 
11 Red drum 
12 Atlantic 

mackerel 

Bluefish 
Striped bass 
Atlantic cod 

S u m mer flounder 
�Jinter flounder 
Puffers 
Atlantic 

Perches 
S cup 
Tau tog 
Bla ck sea bass 
Spot 

19 70 

Bluefish 
Striped bass 
Atlantic 

ma ckerel 
Winter floun der 
Atlantic cod 
Puffers 
Spot 

S ummer flounder 
Tau tog 
Weakfish 
Perches 
Sea robins 

Bluefish 
bass 

Summer floun der 

Atlantic cod 
Weakfish 
'liJinter floun der 
Atlantic 

ma ckerel 
Tau tog 
Perches 
Scup 
Spot 
Bla ck sea bass 

* Winter and s um mer fl ounders were combined as vvflatfishn in the 1960 
s ur vey" 
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Tab le 27o Estimated Weights of Marine Ang lers' Finfish Catches, 1970, 
b y  Species and Region 
(thousands of poun ds) 

N�·-o�r�th�A_t�l�a�n_t�i�c�R=e=g=i�o�n Mid d le Atlantic Region South Atlantic 
Bluefish 50,161 Bluefish 49,720 King mackerel 
Striped bass 45,844 Atlantic mackerel 29,250 Jack s 
Atlantic mackerel 41,482 Striped bass 27,262 Dolp hins 
Atlantic cod 35,688 Spot 21,573 Gr unts 
Winter floun der 

Tau tog 
S ummer flounder 
P uffer 

Pollock 
Shark s 
T un as 
King fish 

American eel 
Had dock 
Sea robins 
Scup 
Cunner 

24,684 P uffer 16,568 Spotted 

15,629 Weakfish 
11�611 Winter floun der 

7 � 899 Perches 

5, 584 S ummer flounder 
4,7 95 Sea robins 
3�711 Black sea bass 
3�457 Catfish 

3 ,166 American shad 
2�528 Wahoo 
2,343 Croaker 
29296 Y ellm'l7 perch 
1,914 Kingfish 
1,645 Scup 

sea trout 
14,039 Grouper 
12,881 Scup 
12,592 Yello"t�Tt ail 

snap per 
7,742 Bluefish 
6,741 Snook 
6�710 Catfish 
6,151 Spanish 

mackerel 
4� 231 Kingfish 
3�985 Red drum 
3 � 831 Billf ishes 
2�581 Black sea bass 
2 � 4 0 2 Black drum 
2 � 127 Spot 

Region 
34,942 
33,149 
27,806 
25,962 

25,040 
24,121 
24,059 

20,163 

19,271 
17,957 
16,570 

14,6 23 
14,533 
13,358 
12,489 
12j)381 
12,123 

Weakfish 
Silver hake 
American shad 
Black sea bass 
Dogfish 

6.59 Tautog 
625 Black drum 
615 Silver hake 
468 Shark s 

111619 Summer flounder 
1�454 Croaker 

9,840 
8$>938 
5 � 9L• 7 

Smelt s 
Skates 
Perches 
iY!iscellaneous 

Total 

195 Spanish mackerel 
185 Red hake 

32 T un as 
235 .American eel 

Billfishes 
Dolp hins 
Dogfish 

267,451 

Bonito 
Atlantic cod 
K ing mackerel 
Skates/rays 
Oyster toadf ish 
Red drum 
Miscellaneous 

1 �436 T un as 
1�276 Red snapper 

946 P uffer 
904 Barracuda 
886 Bonito 
740 Ladyfish 
717 Wahoo 
419 Cobia 
t+OL� 

282 Shark s 
230 Skates/rays 
225 Mullets 
180 Perches 
133 Dogfish 

83 Striped bass 
3,947 Pom p ano 

5!1>943 

5,682 
4$1440 
3,746 
2,295 
1 ;�910 
1 � 5 71 

77.5 
735 
66 9 
470 
341 

226 
214 
18 9 
153 
122 American eel 

Atlantic spadefish 
Sand seatrout 

51 

23 
4 

1,082 
403,913 

----

246,267 

Sea robins 
Miscellaneou s 

North Atlantic Region = Maine through New York 
Hid d le Atlantic Region = New to Hatteras, North Carolina 
South Atlantic Region = Cape Hatteras to southern Florid a, the 
Florid a Ke ys 
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VIII-3.. Foreign Fishing Activities 

Reg ulation of foreign fishing along the US coast of the northwest Atlantic 
Ocean began in 1949 when the US convened a conference of 11 countries at 
Washington, D .. C.. This conference res ulted in the formation of the 
International Com mission for the Northwest Atlantic Fisheries (ICNAF)., The 
Northwest Atlantic Fisheries A ct of 1950 authorized US inv olvement in the 
activities of the Commissiono The designated area wa s the waters north of 39° 
00' N latitude and east of 71 ° 40' W l ongit ude$ Commission regulations in the 
early 19 50s ev o lve d aroun d the establishment of mesh reg ulations for certain 
directed gr oun dfish fisheries (e .. g., c od and had dock), with groun dfish by­
catch provisions for other smal l-mesh directed fisheries (e .. g .. , silver hake 
and herring)" 

The arrival of the foreign distant water fleets of f the US coast in the early 
1960s stim ulated a great deal of disc u ssion about the pos sible extension of 
territorial waters, Fai.l ure to resol ve this que stion through the 
I nternational Law of the Sea Conferences led to the establishment in late 1966 
of a contig uous fishing zone of f the entire US coastline between three and 12 
n autical miles.. On ly Canada wa s authorized to fish within this zone under a 
recipr ocal fishing agreement with that country� 

As the act of the foreign distant water fleets increased� their 
operations to expand to waters south of the Convention Area.. Because of 
the overlap in fish stock s and the knmm migrations of com mercial ly important 
species bett111een the Convention Area an.d the waters to the south, ICNAF in 1966 
a dopted the responsibility for collecting statistics for the catches from non-
convention waters as far south as Cape Hatteras.. The area wa s 
Statistical Area 6.. of the fisheries within these watersll however� 
h ad to be accom.plished through a series of bilateral � beginning 
in 1968 with the USSR0 

Prior to 1973 the Atlantic mackerel fishery in ICNAF Subareas 3 - 5 and 
Statistical Area 6 vora s not The firs t TAC (Total A l lowable Catch) 
of 450,000 metric tons was set for 1973 in SAs 5 and 6 in an attempt to limit 
the rap id ly dev elop di stant-water fisheries until an adequate assessment 
coul d be completed" 

The 1974, 1975 and 1976 TACs (304,000, 285,000 and 254?000 metric tons, 
respect ively) in SAs 5 and 6 were established to stabilize fishing mortality 
at the 1973 level, which was near the point of F " F is de fined as the 
( · ) 1 · h · h 

!Jl.a�
d 

ma� 
d · · d 1 J..nstantaneous morta 1ty rate at w J.c y:tej_ p er 1.n l.Vl. ua 

the fishery (recruit) is maximize d e The first TAC in SAs 3 and 4 "tvas set 
(197!+) only for ICNAF Divisions 4V, 4W, and 4X (55,000 tons) to a 
reasonable but limited expansion of that fishery.. The 1975 TAG for SAs 3 and 
4 (70,000 tons) wa s established to stabilize the fishery at the 1974 expected 
level of catch.. The 1976 TAC was set at 56,000 tons .. 

Althou gh some pr ogress has been made in tracing migratory pathways, seasonal 
distributions of the northern and southern contingents are stil l un certain .. 
It is knowns for exam ple� that both contingents contribute to the winter 
fishery o f f  New land, a lt hough their relative contributions have never been 
determined. Consequently, the ICNAF Assessments S ubcom mittee agreed in 1975 
to assess al l mackerel in SA 3-6 as a unit stock.. The 1976 TAC of 310,000 
tons for SA 3 - 6 wa s, therefore, apportioned on the basis of historical 
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catches to de termine the SAs 5 and 6 and SAs 3 and 4 al locations. 

Distant-water fleets c ond uct their mackerel fisheries primarily with pe lagic 
mid water trawls, a lthough bottom traw ls are also used to some extent. 

It is di f ficult to make an ac curate evaluation as to the numbers and types of 
vessels involved in the mackerel fishery by nation. However, it is ap parent 
that a substantial amoun t of effort was directed toward mackerel in recent 
years, primarily d uring the early months of the ye ar of f southern New Eng land 
and the Mid-A tlantic states, Here large numbers (over 100) of factory stern 
trawlers (primarily USSR) fished for mackerel and other spe cies d uring winter. 
The directed USSR fishery for mackerel ended in spring f o l lowing the taking of 
most of the mackerel quota. This pattern of movement and activity was 
duplicated to some extent by the tw o other nations most heavily engaged in the 
mackerel fishery (Po land and the GDR), alt hou gh in 1974 and 1975 these 
coun tries were unable to reach their quotas in spring and therefore fished for 

mackerel in the autunm. 

VI II-4. Interaction Between Domestic And Foreign Participants In The Fishery 

Fisheries of f the northeast coast of the US have been studied and managed 
under the auspices of the In ternational Com mission for the Northwe st Atlantic 
Fisheries (ICNAF), established in 1949. In 1976, ICNAF was composed of 18 

member nations, including the US and Canada. The US withdrew fr om ICNAF as of 
January 1, 1977, in order to imp leme nt the Fishery Conservation and Management 
Act of 1976 (FCMA). For manageme nt tmder ICNAF, the northwest Atlantic was 
divided into 5 S ubareas (S A) (the Convention Area)� An ad ditional Statistical 
Area (SA) 6 was established in 19 6 6. These Areas were further divided into 
Divisions qnd Subdivisions (Fig ure 1) � Fisheries for numerous spe cies of the 
region were regula ted through ICNAF by establishing Total Allowa ble Catches 
(TACs) and ge ar and area restrictions. Some spe cies were also managed through 

bilateral agreements be tween the US and other nations . 

Subarea 5 and Statistical Area 6 together include the region extending from 
Maine to Cape Hatteras, which is within the Fishery Conservation Zone 
established by the FCMA. Until implementation of the F CMA, the 12 mile limit 
was the western boundary o f  ICNAF SA 5 and 6.. The we stern limit of ICNAF 
Subarea 5, bounded by the line 71° 40' W l ongitude, r un s  south throu gh Block 
Island to 39° 00' N latitude, d ue east of Cape May, New Je rsey. The southern 
boundary of the ICNAF Convention Area run s east to 42° 00' W longitude. The 
eastern boundary is not shown in the figure becau se virtually al l fishing in 
the region take s place over the continental shelf, bounded by the 200 meter 
iso bath. Subdivision SZe corresponds rou ghly to Georges Bank , and 5Zw to 
Nantucket Shoals (Figure 1). 

Almost all catches from S A  6 have come from Divisions 6A (New York Bight), 6B, 
and 6C. Foreign fleets first began fishing in these waters in the early 
1960s. Statistical Area 6 was not subdivided until 1968, and submission by 
member nations of detailed catch reports by each Division was not consistent 
nn til recent ye ars. Thus, the precise distribution of foreign fishing since 
its inception in the Mid d le Atlantic Bight is not comp letely known. It is 
pr obable that m uch of the foreign catch in Divisions 6A-6C has directly 
inf luen ced abun dance and availability of many migratory spe cies to the north 
and south of the waters tmder the purview o f  the Mid-Atlantic Fishery 
Management Coun cil. 
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Since the United States and Canada extended their jurisdictions to 200 miles 
in 1977, sovereignty over portions of Georges Bank is in dispute. The pr oblem 

is fur ther comp licated by uncertainty as to fish stock relationship s. 
C urrentl y, two contingents in the Atl antic mackerel stock are recognized, b oth 

o f  Which may migrate into and thr ou gh the disp uted area. 

United States and foreign landings data for al l Atlantic mackerel stock s are 
given in Tab le 28. The US percentage in tenns of total catch has declined 
steadil y since 1961 c oincidental ly '�'Nith the introduction of the foreign 
fishing f leets� The US p ortion of the total landings since 1971 has been less 
than 10%. It has been noted in earlier sections that the major portion of the 
catch is taken by the US SR, P o land, t he GDR, and Bu lgaria.. The reduction of 
stock size as a result of the foreign catch may have had an ef fect on the 
availability of mackerel to US fishermen, to those in the sport 
fishery., 

Table 28o U S  (Commercial and Recreational)� Foreign, and Total Landings 
Expressed as Relative Percentages of the Total for the 

ICNAF Subareas 3 - 5 and Statistical Area 6 Mackerel Stock 1961 - 1976 
(metric tons) 

Foreign 
Year United States Nations Percent Total 

1961 189 60 5� 4 70 40 13,659 

1962 9� 636 58 6� 9 76 42 16,612 

1963 9,668 56 7, 662 44 17,330 

1964 10�130 49 10,587 51 20,717 

1965 581 43 145)130 57 24,711 

1966 12:)896 q.Q 19,5 28 60 32,424 
196 7 17' 418 37 30,229 63 47')647 

1968 33)1 059 30 76� 882 70 109,941 

1969 37�667 23 127 �466 77 165,133 

1970 36' 127 14 226,559 86 262,686 

19 71 33,048 8 370,627 92 403,675 
1972 23�888 6 407,718 94 431)1606 
1973 11' 28 0 3 417,970 97 429,250 

1974 8, 682 3 338' 5 38 97 347,220 
197 5 7�627 3 227,180 97 284,807 
1 976 7 ))397 3 232�550 97 2391)94 7 

Species Mortalities 

Fisheries (main species sou ght categ ory) in l;vh ich mackerel were cau ght in SAs 
5 and 6 in 1974 are shown by c ountry in Table 30., A t otal mackerel catch of 

294,925 metric tons was harvested of which 36,554 tons (12%) occurred as by­
catch in fisheries directed toward other species.. In the absence of 
infonnation to the contrary, it was ass u med that if a given catch record 
consisted pred ominantl y of a given species, then the fishery �·Tas directed 
t oward that species. This pr ocedure is necessary since much of the catch data 
reported to ICNAF are not submitted in terms of species sou ght.. Ninety-£ ive 
percent of the by-catch occurred in directed fisheries for three species 

65 



categories: s il ver hake (71%), herring (18%), and invertebrates (6%); and 94% 
w as taken by two countries, the USSR (76%) and Po land (18%), with only minor 
quantities reported by other countries. �1ackerel caught as by-catch accounted 
for ap pr oximately 12% of the total TAC al location of 304 ,000 tons in SAs 5 and 
6 for 1974 .. 

The mackerel fishery was di fficult to identify un der the previous catch 
reporting scheme because it occurred in a mixed fishery situation. A 
procedure was ad op ted of assigning a catch record* to the mackerel fishery if 
the largest catch was of mackerel (Table 30).. The international mackerel 
fishery thus defined had a by-catch of other species equal to 18% of its 
d irected mackerel catch of 258,283 tons.. The species constituting most of 
this by-catch "rere herring ( 28%), sil ver hake ( 23%), and other fish (35%) e 

These by-catches accounted for 8% (10 ,828 tons) of the sil ver hake catch in 
1974, 7% (13 ,287 tons) of the herring catch in 1974, and 12% (16,437 tons) of 
the other fish catch in 1974.. Table 30 lists the 1974 by-catches and by-catch 
ratios in the mackerel fishery for al l countries corabined and for individual 
countries .. 

By-catch ratios shou l d  be regarded as very tentative, since statistics 
to ICNAF lump several directed fisheries together under a mixed 

fishery c lassification.. This procedure gives higher ratios than act ually 
occur:;� since some "direct ed" catch woul d be considered as by-catch when the 

species was recorde d as mixed" Analyses of US inspections un der ICNAF 
indicate by�Qcatch ratios in the recent directed mackerel fishery are usually 
below 3%., 

Economic Interactions 

A number of economic interactions are possible which could infl uence the US 
Declines in stock abun dance res ulting from increased 

v;rould result in declining catch per unit of effort� thus com mercial 
costs and adversely affecting profitability (a pronounced decline 

in catch per unit of effort has in fact occurred for the US since 1970)" 
Decline in stock abundance coul d similarly produce a declining catch per unit 
of effort in the sport fishery and ad versely affect profitability of party and 
charter boat op erators due to a reduced demand for recreational f . .I,.Ol!.Lur-:. 

Foreign imports coul d have an impact on ex-vessel pr ices, further affecting 
profitability� 

*A catch record lists catches monthl y by 
class category in an ICNAF DivisionQ 
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By-Catch Ratios And Catches In The Mackerel Fishery For 1974 By Countries 

(metric tons) 

--------·�-·-._.. .. ________________ ,..,_...........,__,__�--__...._- ··-----�--

!led 1\m�r I eM \fitch Y!!llowt.ltl Oth�r Otln•r 
CtHJfltry Cod Maddock R(!df1sh hill<� tn�ke . . Po 1J ock ph.lc� flounder flmtntl!!r f1 O<Jnd�r Herd ng M,1cl!.erei Squld fhh T�•tal 

·--·--�---

!Ill countries 
cor..bln�?d 

Rat lo O.OOl 0 0 o.o�z (I.OOS 0 IJ 0 0 0 0.051 1.000 0.020 ().061 l.lll2 
0'\ Catch 206 0 0 10 ,OUJ 1,310 B 
"'"'-J 

3 51 111 10 13,£{1} 2S!l,U1J S,2U3 l6,H7 30S,ll05 

llu1gnla 
0 Rat lo 0 0 0 0.050 0.016 0 0 0 0 0.065 1.000 0.026 0.159 L31G 

Catch 0 0 0 l,OH JJlj 0 0 0 0 0 l.JSJ 20,(·611 536 3,292 27,2)5 

G!JR 
natto 0 0 0 0.001 I) 0 0 0 0 0 \}.0'10 ].000 0 O.OIJ 1.0)4 

c.,tch 20 0 0 JB 0 0 (I 0 0 (J 2,J67 59,6)2 0 154 63,011 

Ptthnd 
Ra t1o 0.003 0 0 o.ooz 0 0 0 0 0 0 0.072 1.000 O.O�Il O.O!ll L2Dl 
Catd1 218 0 0 136 0 0 0 fJ 0 0 (i .'!!Jl 69,620 J,904 1 ,(67 101,6)6 

RomM1Ia 
0 0 0 O.OZ7 !).012 0 0 0 0 0 0.116 1.000 0,001 0.054 l.lo\0 
2 0 0 174 JH 0 0 0 0 0 956 6,555 1 355 8,117 

tJSS!t 
r.,] t 1" 0 0 0 0.116 0.011 [I 0 0.001 Q 0 0.026 1.000 0.010 0.057 1.221 

CJ tch lJ 0 0 9.4Jfl 1!96 4 3 Sl 14 10 2 ,mr. fll ,279 8Z4 4;693 99 ,Jll 

USA 
lhtio O.C09 0 0 0.0?.4 0 o.ou 0 00 0 0 0.072 1.000 0.051 o.m.J l.J96 
Catch J 0 0 !l 0 4 0 00 0 0 2>1 JJJ 17 76 -465 
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Table 30 .. By-Catches and By-Catch Ratios of Mackerel Taken in 1974 
in ICNAF SA 5 and SA 6 in a Design ated Fishery 

(Nain Spe cies Sought Category) by Country 
(metric tons) 

Main Spe cies Sought 
Other 

Silver Red gr ound- Other Other Inver- Miscel-
Country hake }:lake 'Qelagi cs fish tebrates laneous 
Bulgaria 

Catch 5 9  
Ratio 0 .. 039 

FRG 
Catch 483 
Ratio 0 .. 0 16 

GDR 

Catch 48 93 4 
Ratio 0,400 0 .. 051 0,500 

Ital y 
Catch 420 
Ratio 0 .. 099 

Catch 0 8 62 
Ratio Q,.QOO 0,002 0.,004 

Poland 

Catch 4, 7 30 0 l:J46 7 
Ratio Ool45 OoOOO 0,816 O o 0 72 

Romania 

Catch 411 
Ratio 0.,387 

USSR 

Ca tch 25SI886 484 0 766 0 711 15 
Ratio Oo262 Oo032 o.,ooo 0.,022 OoOOO 0.,035 OoOlO 

USA 
Catch 8 5  1 282 1 113 18 102 19 

Ratio 0,009 0 .. 001 Oo019 0 .. 000 0 .. 002 0.,001 0.,160 OoOOl 

Total 
Catch 26,030 48 5 28 2 6j)439 121 822 2,.345 30 

IX" DESCRIPTION OF ECONOMIC CHARACTERISTICS OF THE FISHERY 

IX-� 1.. Domestic Harvesting Sector 

Historical records indicate that Atlantic ma ckerel has been an important 
so urce of revenue to New Eng land and Mid -Atlantic fishermen since the early 
19th cent ury.. Trends in the total d ol lar val ues (ex-vessel) reflect trends in 
landings; for Boston (the leading port) landings val ues averaged $341,928 
d uring 18 93 - 1930, and ranged from a low of $46,133 in 18 95 to a high of 
$ 973,105 i11 1926.. During t he next two decades, Boston landings val ues 
stead il y increased to an all time high of $1,5 50,000 in 1945.. This 'tV'as 
fol lowed by a precipitous d ecline to $ 81,071 in 1949.. Landings val ues have 
since declined to insign ificant levels in Boston (1,100 pounds in 1976, '\.Vorth 
$257) .. 
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The total ex-vessel value of mackerel landed in al l the New Eng land States was 
$2,302,596 in 1929, but since 1950 this figure has been less than $1 ,000,000, 
and in 1976 the total reported figure was $363,000 (Tab le 24). The total 
value in the Middle Atlantic region reached $852,814 in 1947, dec lined to 
$24,000 in 1959, and increased to $151 ,000 in 1972.. In 1976, the total 
reported figure was ab ou t  $190,000 (Tab le 24). The total dol lar value of the 
US commercial mackerel catch was approximately $655,000 in 1976. In the last 
decade , c onditions for the fishery as a who le have been rather stab le; price 
increases in the 1973 - 1975 period appear to have been of fset by dec lining 
catches, and total catch values have, i f  anything, declined somewh ate 

Tables 31 - 35 show landings by gear by c ounty for the Mid-Atlantic States .. 
Mackerel have been relative ly un important except in several New Jersey and 
Mary land counties .. 

Tab le 36 c ontains data on the value of the mackerel catch as a percentage of 
the total regional fish catch for the 1966 - 1972 period.. The va lue of the 
regional mackerel catch during the 1966- 1972 period constituted� in generalS) 
less than one percent of the total regional fish catch� Clearly, the mackerel 
fishery has not been of great economic importance dur this periodo 

The number of finns in the domestic pr ocessing sector is so sm.al l that the 
data are not pub lishedo Therefore�) this analysis cannot be made., Estimates 
of processing capacity, as required by the amended FCM:A:11 cannot be made 
because of the lack of relevant data., The pr oposed requirements in 
this FMP shoul d  reso l ve this pr ob lem so that the analysis can be made in 
future updates of this FMPQ 

In 1973, 1�697,000 pounds of mackerel ( or salted) worth $433,000 were 
imported into the US" During 19 74:>� imports of this total led 
1,046�000 pounds and $289,000@ In ad dition, in 1973, 5,000 pounds of smoke d 
or kippered mackerel worth $4,000 were imported .. Imports of this item grew to 
44.,000 pounds and $32,000 in 1974 .. 

In 1973, 248,000 poun ds of canned mackerel worth $46�000 were exported fr om 
the US.. in 1974 'liiTere 353,000 pounds worth $76,000� 
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Table 31 

Contribution Of 1976 Mackerel Landings To New York Counties And Fishing Gears 

Kings County 

Average 
Pounds Dollars $/Pound 

Mackerel Landings 
Fish Otter Trawls 9,300 1,783 0.19 

Hand Lines 8,100 0.17 

Total � D.TS" 

Pounds Dollars 
County Landings 

All Species 2,449,100 532 '114 0.7 0.6 

Finfish & Squid 2,293,400 464,554 0.8 0.7 

Fish Otter Trawls 2.,027,100 332,283 0. 5 o.s 

Hand Lines 266,300 132,267 3.0 1.0 

Nassau County 

Average 

� $/Pound 
Mackerel Landings 

Fish Otter Trawls 2,500 475 0.19 

Hand Lines 300 97 0.32 

Total � TI7 lr.'ZTJ 

Dollars 
County Landings 

All Species 4,871,100 2,539,856 <0.1 <0.1 

Finfish & Squid 1,029,700 265,686 0.3 0.2 

Fish Otter Trawls 947,300 238,390 0.3 0.2 

Hand Lines 50,000 15,603 0.6 0.6 

Suffolk County 

Dollars 
Average 
$/Pound 

Mackerel Landings 
Haul Seines 40,200 7,642 0.19 

Fish Otter Trawls 29,400 4,204 0.14 

Pound Nets 144,900 21,630 0.15 

*A/S/S Gill Nets 3,300 765 0.23 

Hand Lines 11 '100 1,548 0.14 

Total 228,900 35,789 1J':Tb 

Mackerel Contribution (%) 
Pounds Pounds Doiiars 

County Landings 
All Species 26,310,100 28,239,286 0.9 0.1 

Finfish & Squid 14,311,200 3,875,452 1.6 0.9 

Haul Seines 760,600 208,353 5.3 3. 7 

Fish Otter Trawls 9,176,400 2,776,050 0.3 0.2 

Pound Nets 2,418,700 469,048 6.0 4.6 

*A/S/S/ Gill Nets 803,800 97,932 0.4 0. 8 

Hand Lines 830,900 271,216 1.3 0.6 

< = less than 

* Anchor, Set or Stake Gill Nets 
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Table 32 

Contribution Of 1976 Mackerel Landings To New Jersey Counties And Fishing Gears 

Atlantic County 

Pounds Dollars 
Average 
$/Pound 

Mackerel Landings 
Fish Otter Trawls 26,000 3,941 0.15 
Drift Gill Nets 200 22 0.11 
Total � nn � 

Mackerel Contribution 
Pounds Dollars Pounds Dollars 

County Landings 
5,670,261 0.2 <0.1 All Species 13,048,200 

Finfish & Squid 1,147,700 511,385 2.3 0.8 

Fish Otter Trawls 734,000 234,772 3.5 1.7 

Drift Gill Nets 14,400 4,038 1.4 0.5 

Cape May County 

Pounds DollaTS 
Mackerel Landings 

Fish Otter Trawls 417,700 32,929 0.08 
Mid-Water Trawls 1,351,800 105,406 0.08 

Drift Gill Nets 2,200 957 0. 44 
Hand Lines 400 32 

Total 1,772,100 139,.:.24 

Pounds Dollars 
County Landings 

All Species 39,896,700 14,961,938 4.4 0.9 

Finfish & Squid 22,508,300 4,373,150 7.8 3.2 

Fish Otter Trawls 15,150,100 3,234,789 2. 8 1.0 

Mid-Water Trawls 4,525,300 331,463 29.9 31. 8 

Drift Gill Nets 15,800 2,974 13.9 32.2 

Hand Lines 11 '800 1,609 3.4 2.0 

Monmouth County 

Average 
Pounds Dollars $ / Pound 

Mackerel Landings 
Fish Otter Trawls 200 20 0.10 

Drift Gill Nets 2,400 268 0.11 
Runaround Gill Nets 300 63 0.21 

Total r,mrn- m- o.n-

Mackerel Contribution 
Pounds Dollars 

County Landings 
All Species 154,644,900 5,411,065 <0.1 <0.1 

Finfish & Squid 153,917,700 4,840,937 <0.1 <0.1 

*Food Finfish & Squid 3,834,100 553,610 <0.1 <0.1 

Fish Otter Trawls 3,000,800 350,394 <0.1 <0.1 

Drift Gill Nets 2,400 268 100.0 100.0 

Runaround Gill Nets 101,600 22,811 0.3 0.3 

Average 
Dollars $/Pound 

Mackerel Landings 
Fish Otter Trawls 50,900 6,952 0.14 
Drift Gill Nets 100 9 0.09 
Total n-;ooo o;-gor o:T4 

Mackerel Contribution 
Pounds Dollars Pounds IJoiiars 

County Landings 
All Species 15,459,500 6,479,155 0.3 0.1 
Finfish & Squid 10,897,400 2,577,674 0.5 0.3 
Fish Otter Trawls 8,510,800 1,703,668 0.6 0.4 
Drift Gill Nets 34,500 10,068 0.3 <0.1 

* Monmouth County is the center of the New Jersey menhaden industry. 

< = less than 
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Table 33 

Contribution Of 1976 Mackerel Landings To Maryland Counties And Fishing Gears 

Worcester County 

Average 
Pounds Dollars $ /Pound 

Mackerel Landings 
Fish Otter Trawls 223,600 20,741 0.09 

Mackerel Contribution 
Pounds Dollars Pounc!s Iioiiars 

County Landings 
All Species 11,378,500 5,446,980 2.0 0.4 
Finfish & Squid 2,998,300 576,537 7.5 3.6 
Fish Otter Trawls 2,706,500 495,170 8.3 4. 2 

Table 34 

Contribution Of 1976 Mackerel Landings To Delaware Counties And Fishing Gears 

Mackerel Landings 
Drift Gill Nets 

County Landings 
All Species 
Finfish & Squid 
Drift Gill Nets 

< = less than 

Sussex County 

Pounds Dollars 

300 24 

Pounds Dollars 

1,727,600 483,244 
384,500 129,377 
109,700 42,704 

72 

Average 
$/Pound 

0.08 

Mackerel Contribution 
PounO:s riollars 

<0.1 <0.1 

<0.1 <0.1 
0.3 <0.1 

(%) 

(%) 



Table 35 

Contribution Of 1976 Mackerel Landings To Virginia Counties And Fishing Gears 

Mackerel Landings 
Fish Otter Trawls 

*A/S/S/ Gill Nets 
Drift Gill Nets 
Total 

Accomack County 

Pounds Dollars 

127,900 17,114 
25,000 3,759 

3,300 480 
156,200 21,353 

Average 
$/Pound 

0.13 
0.15 
0.15 
1J.""f4 

Mackerel Contribution (%) 

County Landings 
All Species 
Finfish & Squid 
Fish Otter Trawls 

*A/S/S Gill Nets 
Drift Gill Nets 

Mackerel Landings 
Fish Otter Trawls 
Hand Lines 
Total 

County Landings 
All Species 
Finfish & Squid 
Fish Otter Trawls 
Hand Lines 

Pounds 

9,437,000 
2,893,700 

796,800 
317,400 

1,723,800 

City 

Pounds 

60,200 
300 

60,500 

Pounds 

9,382,800 
4,343,300 
3,471,900 

27,200 

Of 

Dollars 

3,574,945 
645,860 
281,391 

76,474 
265,139 

HamEton 

Pounds Dollars 

1.7 0.6 
5.4 3.3 

16.1 6.1 
7. 9 4. 9 
0.2 0.2 

Average 
Dollars $/Pound 

8,791 
65 

� 

Dollars 

5,618,549 
1,025,604 

926,508 
3,914 

0.15 
0,22 
'0:1'! 

Mackerel Contribution (%) 
Pounds Dollars 

0.6 
1.4 
1.7 
1.1 

0.2 
0. 9 
0. 9 

1.7 

Northampton County 

Pounds 
Mackerel Landings 

Fish Otter Trawls 2,000 

Pounds 
Landings 

20,339,700 
2,951,000 

Fish 41,500 

City Of 

Pounds 
Mackerel Landings 

*A/S/S Gill Nets 33,800 
Drift Gill Nets 24,000 
Total 57,800 

Pounds 
County Landings 

All Species 1,792,100 
Finfish & Squid 1,374,300 

*A/S/S Gill Nets 260,000 
Drift Gill Nets 73,700 

* Anchor, Set, or Stake Gill Nets 

< = less than 

Dollars 

360 

Dollars 

8,513,620 
265,633 

10,941 

Virginia Beach 

Dollars 

5,211 
4,320 
9,"5""T 

Dollars 

367,719 
198,299 

42,586 
12,175 

73 

Average 
$/Pound 

0.18 

Mackerel Contribution (%) 
Pounds Dollars 

<0.1 <0.1 
<0.1 0.1 

4.8 3.3 

Average 
$/Pound 

0.15 
0.18 
u:-ro 

Mackerel Contribution (%) 
Pounas Dollars 

3.2 2. 6 
4.2 4.8 

13.0 12.2 
32.6 35.5 



X. D ESCRIPT IONS OF THE BUSINESSES, MARKETS, AND ORGANIZA TIONS 
A SSOCIATED W ITH THE MACKEREL FISHERY 

X-1. Relationship Among Harvesting , and Pr ocessing Sect ors 

The information for this analysis is not available. 

X-2o Fishery Cooperatives Or Associations 

The inf o nna t ion 
At l antic region., 
Table 39., 

for this analysis is not available for ports in the Mid­
Data for se lected ports in New England are presented in 

Table 39 o 19 76 Labor Force Characteristics For O f fshore Fishermen 
In New England Ports 

Unions 
Number of Ful l- & A p proximate 

Port s Coo12eratives 
MA 
Boston 100 Union & Nonunion 

Chatham 60�80 Cooperative 
Gl oucester 500 Union & Nonunion 

11ene:msha 30 N one 

New Bedford 400 Union 

Provincetm·m 150-2 00 Coopm & Nonunion 
RI 
Newport 80 Union & Nonunion 

Pt .. Judith 120 

Portland 150 None 
Roc k land 80 None 
CT 
Stonington 45 None 
NH 
Rye 20 None 
Source: Smith and Peterson (1977) .. 

X-3o Labor Organizations Concerned With Mackere l 

55 

45 

45 

40 

43 

40 

45 

40 

40 

40 

50 

40 

Major 
Ethnic. 
Gr ou ps 

Yank.eeSI 
Port" 
Yankee 

I tal ian, 
Yankee 
Yankee 

Yank., /Norw"/ 
Can .. /Port., 

Yankee 

Yank" /Port., I 

I tal" 
Yank.,/Norwo 

Yankee 
Yankee 

Yankee 

Yankee 

The inf ormation 
At lantic region .. 
Table 39 .. 

for this analysis is not available for ports in the Mid­
Data for selected p orts in New England are presented in 

The information for this analysis is not available. 
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XI� DESCRIPTI ON OF SOCIAL AND CULTURAL FRAMEWORK OF 
D OMESTIC MACKEREL FISHERMEN AND THEIR COM MUNITIES 

Uniform socio-economic data on f ishing com munities are not available. Certain 
inf onnation is available from the federal cens uses on a county basis. 
Therefore, mackerel landings were tabulated by county and analyzed to identif y 
those counties with a signif icant involve ment in this f ishery (Table 40) .. 

Barns table and Essex Massach usetts, Worcester, Maryland, and Cape May, New 
Jers ey were selected as being relatively important in this f ishery. 

Data 

Table 40.. }iackerel and Total Finfish and Squid Landings, 1976 

(landings in tho usands of po unds) 

Total Mackerel 
Finf ish Share of Dist .. of 

County Mackerel & Sguid County Total Mackerel 
ME Cu mberland 1 38" 6 32,442 .. 4 0 .. 4% 2 .. 8.% 

Lincoln 68 .. 2 3,564 .. 4 1"9 1 .. 4 

Sagadahoc L.S 7' 3 16 e 1 <0 .. 1 <0 .. 1 

�vashington 50 .. 6 15�081 .. 6 0.,3 1 .. 0 
York 125o5 6$>376 .. 4 2.,0 2o5 

NH Ro cki ngharn Oo4 2ll833�8 <Ool <0"'1 
MA Barnstable 612 .. 2 32�402o2 1.,9 12o3 

Bristol 0 .. 1 55,.888 .. 2 <0.,1 <0"1 
D ukes 3,5 2j)717 .. 6 0.,1 0 .. 1 

Essex 93 3,. 2 143�909 .. 1 0 .. 6 18.,8 
Plymouth 0.,6 2,503.,2 <0.,1 <0 .. 1 
Suf folk 1 .. 2 23,546 .. 8 <0 .. 1 <0,.1 

RI New port 265 .. 0 23,021 .. 8 1..2 5.,3 
lJashington 151 .. 8 41�73L7 0 .. 4 3,1 

co Fairfield 9 .. 1 263 .. 2 <0 ... 1 0,.2 
:Mid dlesex 0 .. 5 470 .. 1 0.,1 <0 .. 1 
N e'ii/ Haven 2 .. 6 78,3 3o3 <0 .. 1 
New London 1�2 2,931.. 3  <0 .. 1 <0 .. 1 

NY Kings 17 .. 4 2,293,.4 0.,8 0,4 
Nassau 2 .. 8 1,029" 7 0 .. 3 0"1 
Suf folk 228 .. 9 1451311 .. 2 1,,6 4.,6 

NJ Atlantic 23,2 1,147.,7 2 .. 3 0 .. 5 
Cape May 1�772 .. 1 22,508.,3 7 .. 8 35"7 
Nonmouth 2,9 153,916 .. 8 <0 .. 1 0.,1 
Ocean 5L.O 10!P897 .. 7 0.,5 L.O 

DE Sussex 0<>3 384 .. 5 <0<>1 <001 
MD Worcester 223o6 2�998 .. 3 7e8 4o5 
VA Accomack 156 .. 2 2,8 93 .. 7 5 .. 4 3 .. 1 

Hampton (city) 60 .. 5 4,343 .. 3 1 .. 4 ls2 
Northampton 2 .. 0 2,9 51..0 <0�1 <0 .. 1 
Virginia Beach 57 .. 8 1,374 .. 3 4 .. 2 1 .. 2 

Total 4,9 64 .. 5 100 .. 0% 

from the cens us are presented in Table 41 .. The resort nature of the 
economies of Barnstable, Worcester and Cape May Counties is obvious from the 
data The only one of the f ive counties that may have been in some economic 
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di f ficulity was Cape �·lay, with many indicators signifiantly di ffering from the 

national averages. For exam p le, median age was 38o9 relative to the US 
average of 28.3.. Educational achieveme nt of residents aged 25 ye ars and more 
was 11.3 years fr om Cape May County and 12.1 for the US. Unemployment was 6.5% 

relative to 4 .. 4% for the nation.. Manu facturing industries were relative ly 

smal l and were growing at only about half the national rate (change in value 
added between 1963 and 1967 was 16 .. 8% for the County and 36 .. 4% for the 
US) .. Data on fisheries empl oyment are not available on the county l evel .. 

Recreational fishing for mackerel is economically very important. However, 

data are not available to quantify this on a com munity or county basis. 

The 1974 NMFS N:arine Recreational Ang lers Surve y  identified appr oximately 10 .. 9 

million marine recreational ang lers resident in the coastal states of Naine 

thr ough Virginia plus Vennont, Pennsylvania, West Virginia, and the District 

of Columbia. Total expenditures were extimated to the $378,115,000� Table 42 

shows the estimated expenditures for residents of the Hid-Atlantic States .. 

Table 43 shows the number of finfish caught by marine ang lers as reported in 

the 1965, 1970, and 1974 Salt-Water Ang ling Sur ve ys (Deue l, personal 
ca.enmun ication) � Atlantic mackerel ranked third (by total numbers caught) in 
1965, first in 1970, and fifth in 1974., For the same areas and years, 
mackerel ranked seventh, third, a nd seventh, respectively)) by total weight 

(Table 26") 

An Atlantic mackerel ang ler survey was conducted along the New Jersey coast 

betwen J uly 12, 1975 and Septem ber 19, 1976 (Christensen et , 1976)o Based 

on prev·ious research (Deue l, 1973), the survey covered only party and charter 

boats.. An estimated 1,028 metric tons of mackerel "tvere caugh t by anglers 
from New Jersey based p arty and charter boats during the survey 

and charter boats based in Delaware� Maryland, and V irginia total about 

one-fourth of similar New .Jersey boats" If their perfonnance during the 

survey pe riod 'vas similar to that of New Jersey boats, the Mid-Atlantic catch 

(n ot counting New York) w ould have been appr oximately 1))285 metric tons., 

If the 1970 pe rcentage of the mackerel catch by and charter boats 

(62 .. 8%) (Deue lS> 1973) "t<Jas valid during the sur vey period� the total catch for 
the Mid-Atlantic (without New York) was 2,0 46 tons� and the entire US 
recreational catch of this species was about 4,947 t ons� 
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Tab le 41.. Selected 19 70 Pop ulation and Economic Characteristics for 
Counties with Sign if icant mackerel Landings 

us Barnstable Worcester Ca:Qe May 
Po:Qulation 
Total (000) 203,212 97 638 24 60 
US rank 364 50 1,276 567 
Per sq. mi� 57 246 1,291 51 223 

% Change, 60-70 13 .. 3 37 .. 5 12 .. 1 3 .. 0 22 .. 7 
% Net rnig .. 60-70 1 .. 7 32.,4 4 .. 4 -5 .. 5 21..9 
% Female 5L.3 52 .. 1 52Q5 52.0 51..3 

% Urban 73,.5 41 .. 3 89.5 l4ro6 61 .. 8 
% Under 5 yrse 8.,4 7 .. 4 8 .. 2 8 .. 1 6o6 
% 18 yrs .. & over 65 .. 6 68 .. 5 66 .. 4 65 .. 2 71..7 

% 65 yrs., & ove :r 9 .. 9 l6o9 11�9 12.,9 20 .. 0 
Median age 28 .. 3 34 .. 4 3L.O 3L9 38o9 
Over 25, median 

scho o l  yrs .. 
completed 12 .. 1 12,6 12.,3 10 .. 2 11.,3 

Labor force 
Total (000) 82 '049 37 272 10 21 
Civilian ( 000) 80,051 34 271 10 20 
% Fem ® /w husb" 57"0 58 .. 5 54<!>2 60.,1 54,8 
% Unemployed 4o4 3.,9 3.,9 3Q2 6.,5 
% Emp .. in mf g o 25 .. 9 7o6 34"5 22,3 llo4 

% Emp, outside 
county l7o8 6 .. 1 20"9 18" 1 15.,8 

% Families with 
female head 10 .. 8 10.,5 1L.3 llo9 10ol 

Median family 
Income ($) 9,586 9!j)242 10,935 7,386 8� 295 

% Families 

low income 10 .. 7 8.,3 5.,9 17"3 8.,9 

Hfg .. estab., 
Total 311,140 96 1,29l� 50 52 

% 20- 99 empo 24o3 10o4 26 .. 5 3L�,. 0 26 .. 9 

% 100 or 
more emp .. 11..2 2.,1 1L7 11-i- .. 0 5 .. 8 

% Change, value 
ad ded, 63-67 36o4 12,.5 24s3 39 .. 5 16.,8 

Retail sales 
% of total in 

& 

drinking 

7 .. 7 l2c4 9"1 l2o2 19 "6 
Selected services 
% Receipts, 

hotels , etc .. 11 .. 6 55 .. 7 11 .. 3 5L.2 58 .. 3 
% Receipts, 

amusements 13" 7 8 .. 8 13.,1 27,3 18" 1 

D = Data not reported 
Source: County and City Data Book, 19 72., 
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Tab le 42 .. Marine Recreational Anglers' Estimated Expenditures by State 
of Residence, 19 74 

(thou sands of dol lars) 

NY NJ DEL MD VA TOTAL 
·-- ---

Tackle 24,503 18' 304 7 1,415 9,301 4,137 64,42.5 
License Fees 1,915 1�159 1,017 96 874 356 5,417 
Access Fees 1,8 71 2,17 4 388 35 1,124 254 5,846 
Boat Launch 2,346 3,356 647 7 1 �4 79 235 8,070 
Charter Rentals 5,344 13,729 7' 5 72 493 5,683 1,281 34,102 
Boat Fuels 15,713 11,485 3,4 75 701 4,873 l;� 988 38,235 
Boat 9,154 4, 996 1,5 23 330 1,823 896 18, 7 22 
Food 12,608 13,187 5,273 1' 766 6,500 2, 639 41,973 
Lod ging 4,900 6,917 5,406 851 7,292 1 �832 27,198 
Travel 1 o, 891 14,941 7, 642 990 6,316 3,158 43,938 
Other 1:�966 8�774 103 5 1 i 7 78 604 
Total 91 !I 211 99,022 39' 811 6, 689 47,043 17,380 301,156 

Source: NMFS, 1974 Marine Recreational lers Survey .. 

Tab le 43" Number of Finfish Caught by Marine Recreational Anglers�> 
�1aine Through Virginia� by Hajor Species, 1965, 1970, and 1974 

19 74 

Species 1965 . ..l.9_lQ_ Survey 
Bass� b lack sea 6,447 4,130 2,156 
Bluefish 21 � 700 23"04!+ 28' 254 
Cod� Atlantic 5,032 3,844 2, 901 
Croaker 5,080 4,617 2, 7 36 
Flounder, s ummer 231)635 12,680 15,876 
Flounder, winter 15,902 29 '077 16,823 
Mackerel9 Atlantic 2 2, 7 45 52,014 9, 963 
Perches 16,801 15,014 10,845 
Porgy 13,8 66 4,038 6,272 
Pu ffer 38,221 32,952 1 � 507 
Searobins 411015 651 3,279 
Spot 8,174 32,952 6� 058 
Striped bass 155>937 14�166 6,695 

Tau tog 3,955 4., 617 3,342 
Weakfish 1 '7 99 10,142 5, 9 77 
Al l other species 60!627 27' 57 7 162832 
Tot al 26L!-, 7 86 285,223 139,516 

* The Salt-Water Angling Surveys included the northern part of North 
Carolina (to Cape Hatteras)e 

Source: NMFS 1974 Marine Recreational Anglers Survey (Deuel, p ersonal 
communication .. 
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XII. DETERMINATION OF OPTilY!UM YIELD 

The Mid-Atlantic Council adopted the following objectives to guide management 
and development of the mackerel fishery in the northwestern Atlantic.. They 
are: 

1� Provide opportunity for increased domestic recreational and 
commercial catch; 

2.. lYiaximize the contribution of recreational fishing for Atlantic 
mackerel to the national economy; 

3., l'vlaintain the spawning stock size of Atlantic mackerel at or above 
its size in 1978; 

4... Achieve efficient allocation of and labor in the mackerel 
fishery; and 

5o Minimize costs to taxpayers of � research, 
and enforcement in achieving these object�veso 

XII-2.. Description of Alternatives and 
and Adverse Impacts Of Potential Management Options 

(1) Take No Action At This Time - This would mean that the PMP by 
the NI1FS livould remain in ef.fect.. The PMP but not domestic 
fishingo No action to limit the harvest of Atlantic mackerel would probably 
result in a rapid of the commercial mackerel fishery for � in 
response to the great foreign demand for this No action to control 
this growth result in the reduction of the spa\vning stock size to 
a level beneath that estimated for 1978o stock-recruitment 

for mackerel are not known� and it is clear that environmental 
factors are significant in recruitment� it is very probable that 
at low levels of abundance (as at present) there exists a correlation 
between spawning stock size and recruitment (i o e" ll future abundance) a The 
Hid-Atlantic Council has determined that the spawning stock size should not be 
reduced beneath the 1978 level if the economic future of this fishery is to be 
safeguarded and in order to provide for the attainment of the Council's 
management objectives., In addition� data on the US mackerel that ·will 
be reported as a result o:E this FHP would not be available o There£ ore, the 
"No Action" alternative is at this time., 

(2) Selection Of Various Management Units - There are three possible options 
for the management unit to be address by this F�1P for regulation and for 
specification of an optimum yieldo They are� 

(a) Atlantic Mackerel Within The Conservation Zone - Selection 
of this option would limit the jurisdiction of this F�j1P to the fishery 
for mackerel within the FCZ only" Application of an to 
only this component might render attainment of the objectives of the FNP 

impossible and might result in the abrupt and total closure of the US 
fishery in the FCZ, because (i) mackerel catches in the territorial sea 
would not be controllable� and might grow to a level which would 
undermine the Council's objective for maintenance of mackerel spawning 
stock size !I and (ii) the of a bilaterial agreement could 
possibly render the FMP void .. 

(b) Atlantic Mackerel Within All US Waters - Selection of this option 
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would result in an OY for Atlantic mackerel in the territorial sea and 
the FCZ combined.. This approach 'WOuld remedy the problems of 
uncontrollable growth of the territorial sea fishery, because of the 
Secretary's ability to monitor the total US fishery (in the territorial 
sea and the FCZ) and limit mackerel catches in the FCZ so that the total 
mackerel catch in all US waters ·would not exceed the OY Sl and� if 
necessary, limit the catch in the territorial sea.. This option, 
however, does not address the potential of a US/Canadian 
bilaterial agreemento 

(c) All lVIackerel Under US Jurisdiction If the US and Canada 
successfully reach a bilateral agreement, then the management unit as 
defined by this option would be the US share of the negotiated TAG., 
This might conceivably include a US mackerel in Canadian waters� 
if, as part of a bilateral , the US received privileges 
in Canadian 'Vmters., Under these circumstances� the management unit 
(and, therefore, the OY selected for it) would be theoretically free of 

areas restrictions� iQeo, the OY selected would to the fraction 
of the negotiated TAG which would be assigned to the United States., The 
Canadan share of the TAC wuuld not have to be considered in (i = e c ll 

subtracted from) the US optimum If the US and Canada fail to 
reach a bilateral agreement, the management unit, as defined by this 
option� would revert to be mackerel within all US waters ("US 
jurisdiction" defined here in the broad sense to include all waters 
under Federal and state In other words :v the management 
unit would be the same as the management unit described in (b)o 

For the above :reasons� the N:id�Atlantic Council has 
determined that the management unit addressed by this F11P S> for which an OY has 
been selected, is all Atlantic mackerel under US jurisdiction0 

(3) 'Jll"·oarnntion of the States' Jurisdiction in the Territorial Sea and/or 
Regulation of the Hackerel Fishery in the Conservation Zone = Unless 

by the of Commerce ll management of fisheries within the 
territorial sea is within the jurisdiction of the individual coastal States. 

of fisheries in the FCZ is the of the Federal 
government in conjuncti.on \'iTith the Regional Councils" 

Restriction of the mackerel fishery in either or both of these areas may be 
restrictive quota via a 

is unlikely� however� due 
reco�nended by the US and 

necessary if the US becomes bound to an 
negotiated TAC with Canada for this species� This 
to Canadaus preferrence for a TAC in excess of that 
this FJYIP, 

It is the feeling of the l·liid-Atlantic Council that of state 
jurisdiction over fishery management is a drastic and cumbersome measure that 
should be avoided if possible and practicable.. The Council has determined 
that the achievement of the objectives and the optimum yield can be best, most 
efficiently, and most equitably accomplished through monitoring the entire US 
fishery, both in the territorial sea and the FCZ � and by r·egulation of the 
fishery primarily in the FCZ, unless the growth of the domestic cormnercial or 
sport mackerel fishery in the territorial sea is so as to jeopardize 
attainment of the objectives of this plan$ Only under such circumstances, 
therefore, would preemption be warranted.. The individual states and the 
Atlantic States Marine Fisheries Commission, however, are urged to adopt this 
FMP, so that management of this resource may be as uniform and comprehensive 
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as possible. Further discussion of territorial sea vso FCZ fishery 
considerations is given in Section XII-5. 

XII-4. Tradeoffs between The Beneficial And Adverse Impacts Of The 
Preferred Management Option 

Optimum Yield And TALFF 

The optimum yield and TALFF specified in Section XII-5 are greatly below the 
average annual foreign harvest of this species� Thus, the optimum yield and 
TALFF are adverse actions with respect to foreign fishing.. The Hid-Atlantic 
Council has determined, however, that a great reduction in fishing mortality 
is necessary if mackerel stocks are to rebuild to a higher level of abundance® 
In the long-run� therefore, such rebuilding will be advantageous to all 
fisheries, and domestic, commercial and recreational, for mackerel .. 

Management Unit Selection 

The advantages of the selection of the unit to be all Atlantic 
mackerel under US jurisdiction are discussed in Sections XII-2/XII-3 .. 
Selection of this management unit provides the 
for implementation of this FHP., Without such inherent flexibility :il it is 
possible that an FJ�P for this could not be instituted until a 
bilateral with Canada is reached - which may never occur. 

Of The Fishery Via Regulation In The FCZ 

management of the fishery through of its FCZ component is 
the most efficient and equitable means of the ectives of this 
FNP.. The of Commerce has authority, outside of this F'HP9 to 
the states"' in the event that the states"' manageme.nt (or lack 
thereof) in the territorial sea icantly undermines the attainment of the 
objectives of this FMP" The lViid-Atlantic Council believes this authority 
should be invoked for this FJY'lP if absolutely necessary, for the reasons 
and under the conditions ied in Sections 

Environmental Considerations 

Since the of this FMP will decrease 
declines in mackerel abundance, the optimum 
other stipulations of this FJ.VlP should not have 
environment .. 

an adverse 

of further 
and all 

on the 

This Fishery JYlanagement Plan proposes an based on� ( l) the best 
scientific evidence available; (2) the probable impacts of any TAC 
and bilateral reached with Canada for this (3) the 
probability of a total 1978 mackerel catch in excess of that determined by the 
US to be most desirable for this stock; (4) estimated economic and social 
impacts of various catch levels to the US fisheries and affected communities; 
(5) analysis of historical incidental catches of mackerel foreign fisheries 
for other species; and (6) environmental considerations" These factors are 
analyzed below .. 

The maximum sustainable yield of mackerel has been estimated at 210,000 -
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230,000 metric tons (Section V-4). Harvest at this level on an annual basis, 
however, presupposes annual levels of recruitment well in excess of those 
observed in the last few years.. Although the relationship between mackerel 
spawning stock size and recruitment to the fishery is unknown (and may be 
affected by environmental fluctuations) , it is probable that at low levels of 
abundance, as is currently the case, there is a positive correlation between 
spawning stock size and recruitment. Thus, analyses within this F�W include 
the assumption that the the spawning stock size (up to an as 
undermined level), the higher the probability of larger recruitment to the 
fishery; conversely, that poor recruitment is more likely to result from small 
spawning stocks than from very abundant ones.. As the spawning stock size of 
Atlantic mackerel is currently as low as any previously estimated, it was the 
determination of the Hid-Atlantic Council that management of this fishery 
should be designed, at least in part, to prevent significant further 
reductions from of the mackerel stock sizec 

In order to make a meaningful of the biological consequences of 
various optimum yield levels, it was necessary to make certain assumptions 

are: 
the size of the 1978 mackerel catch in US and Canadian waters@ They 

lo The US will harvest its predicted capacity of 14�000 metric tonso 
2o The mackerel catch in US waters will be 1�200 metric tons 

(as allocated by the PMP currently in effect)� 
3c The catch of mackerel in Canadian waters (by Canadian and 

vessels) "livill approximate 50,000 metric tons (Canada has announced 
its intention of a harvest of between 30,000 and 50,000 
metric tons in 1978. For planning purposes� it is advisable to 

the upper limit of this estimate)o 

A or objective of the !«lid-Atlantic Council for this fishery is to maintain 
the spavming stock size at or above its estimated 1978 level., Attainment of 
this ective is deemed a necessary condition for attainment (or partial 
attainment) of most of the other objectiveso 

Table 16 in Section V=2 illustrates combinations of total mackerel 
catches in 1978 and 1979 and their consequential effects upon mackerel 

stock size in 1980., Possible total catches in 1978 from 30,200 to 
115,200 tons, and possible total catches in 1979 from 14,600 to 151� 900 tons 
have been consideredc Table 16 suggests that if the total (US and 
mackerel catch in 1978 is approximately 65,200 tons� then a total catch of 
between 48�300 and 63,000 tons could be taken in 1979, with the result that 
the spawning stock size in 1980 would approximate that of 1978.., Lower total 
catches in both years, therefore, would result in some stock rebuildingo The 
most recent, and tentatively agreed upon� in the US/Canadian 
bilateral iations is that the US will receive 60% and Canada 40% of 
whatever TAC is agreed upon yearly for this If, for , a TAC 
of 100,000 tons for 1978 is negotiated, the US would, under this provision, 
receive 60,000 tons as its quota.. The provisions of the 1978 PMP for 
mackerel� however, should result in a total mackerel catch in all US waters of 
about 15,200 tonso Assuming that Canada harvested all of this (hypothetical) 
quota, the resultant 1978 total mackerel catch in all waters would thus be 
about 55,200 metric tons$ 

Table 44 lists possible TAGs for 1979 and the resultant total 1979 catches 
under the assumptions of ( 1) a 60%/40% ratio of US/Canadian quotas, ( 2) 
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maintenance of US F�� provisions that would result in a catch in US waters of 
15,200 tons in 1979, as is the case for 1978, (3) that the Canadian quota 
would be fully harvested in 1979. 

Table 44., Possible TAGs For 1979 And Their Resultant 1979 Catches� 
Under T he Assumptions: (1) A 60%/40% Ratio Of US/Canadian Quotas; 

(2) The Continuation Of 1978 PMP Provisions T hat Would Result In A 1979 
Catch In US Waters Of 15,200 Tons; (3) Full Harvest Of The Canadian 

Quota (In Thousands of Metric Tons, Where Appropriate) 

1979 1979 us 

30 18 

40 24 

60 36 

80 48 

100 60 

120 72 

140 84 

160 96 

180 108 

200 120 

> greater than 
about equal to 

15 .. 2 

1979 1979 Total 
Canadian Catch 

(Al l Waters) 

12 

16 3L2 

24 

32 

40 

48 

56 

64 

72 

80 95 .. 2 

Stock 
Size 

In 
_1980 

>429.,2 

429,.2 
to 

4l3ol 

429"2 
to 

4 l3ol 

413ol 
to 

397 .. 7 

"'397.,7 

397o7 
to 

383a0 

383o0 
to 

369"0 

383o0 
to 

369.,0 

369.,0 
to 

355 .. 6 

% Change 
In Stock 

Size 

+5,.9% 
to 

+lOol% 

+5o9% 
to 

+10<>1% 

+lo9% 
to 

+5o9% 

+lo9% 
to 

+5o9% 

-1.,9% 
to 

+L9% 

�1 .. 9% 
to 

-5c.5% 

-5o5% 
to 

=9"0% 

to 
-9o0% 

-9 .. 0% 
to 

-12 ... 3% 

The predicted US harvesting capacity for mackerel in fishing year 1979 - 1980 
is 14,000 metric tons (9, 000 tons by sport fishermen and 5, 000 tons by 
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co�nercial fishermen). This capacity is above that caught by these fisheries 
in recent years due to ( 1) a decline in abundance and availability of the 
species, (2) direction of the commercial fishing fleet to other resources. 

The Council expects this growth in 1979 - 1980 due to (1) greater availability 
of the species due to the reduction of the directed foreign mackerel fishery 
in US waters, (2) a reduction in abundance of other species, including 
groundfish, which should act to transfer some con:unercial fishing effort to 
mackerel, and (3) the expected development of a US mackerel fishery for 
export .. 

The Council has determined that mackerel should be managed primarily as a 
recreational fishery, at least until such time as the stocks rebuild to more 
desirable levels of abundancea Recreational demand for mackerel is great9 and 

the annual capacity (catch) would exceed 30,000 metric tons (estimated to be 
the 1970 US sport catch) if the species were more abundant and available to US 

The 1978 sport catch of mackerel has been estimated to be 
approximately 6!t600 metric tons (Section VIII-2)., The contribution of 
mackerel sport fishing, even at the reduced level51 to the American 
economy is The Council has determined that it is in the best interests 
of the nation to allow for a US recreational catch of 9,000 tons in fishing 
year 1979 - 1980 (the best available estimate of the US sport catch for that 
fishing year).. To restrict the sport catch to a lower level would be (1) 

, since the recreational catch in fishing year 1979 - 1980 will be 
greatly beneath historical demand; (2) and inequitable to 
enforce51 because of the large number of anglers throughout the US east coast 
and the large fraction of the sport catch that is taken in the territorial 
sea I) and ( 3) an imposition of a severe economic and social hardship on the 
recreational fishing ( party and charter boats) since 
mackerel a significant fraction of this industry" s total 
revenues., 

The Council believes that the unrestricted US commercial catch (capacity) for 
mackerel in fishing year 1979 - 1980 would be about 5, 000 metric tons ll for 
reasons previously" The US commercial mackerel f has 
traditionally been small relative to the sport catch" The Council has 
determined that some allov;rance for growth (i., e .. 11 to 5 � 000 tons) of the 
conwercial mackerel in fishing year 1979 - 1980 would be in the best 
interests of the nation, because of severe dislocations in other commercial 
fisheries, notably for groundfish" l'1oreover, reduction in the US commercial 
catch, even to a zero allocation, would result in benefits to 
the mackerel spawning stock size, and would be exceptionally difficult and 
costly to enforce� since much of the catch is taken as by-catch� and much of 
the catch is taken in the territorial sea� 

No estimate can be made at this time of US processor because of the 
lack of relevant data� The reporting proposed in this F�� should 
result in the necessary data being available for the updating of this FMP� 

The Council recognizes that despite US objections, the catch of mackerel in 
Canadian waters in 197 8 and 19 79 may be so great by itself as to result in 
reduced spawning stock sizes in 1979 and 1980� Under these circumstances, and 
given the Council's objective regarding spawning stock size� it is not in the 
best interests of the nation to provide for a for 
mackerel in US waters in fishing year 1979 - 1980@ 

85 



The Council also recognizes that, even if no directed foreign fishing for 
mackerel whatsoever were to be allovt7ed in 1979- 1980 (i.e .. , a TALFF of zero), 
some fishing mortality from foreign fleets would still occur, because foreign 
vessels frequently catch mackerel incidentally to other species for which they 
have been given allocations.. This would mean that foreign fleets would 
continue to capture mackerel incidentally, but would not be allowed to retain 
such mackerel catches; no limit on these incidental catches, however, could be 
imposed or enforced. This would result in an uncontrollable foreign mortality 
to this species, thereby conflicting with the F11P's objective to rebuild 
mackerel stocks.. If, however, the Council allows for some foreign catch in 
its determination of optimum yield>� then this TALFF would be assigned to 
foreign nations as direct allocationso Under these circumstances� each nation 
would be to retain all mackerel catches, but would also be required 
to cease all fishing operations (for all species) in the FCZ once its mackerel 
allocation (or any other had been reached. 

The Council has determined$) therefore, that its management objectives can be 
best served by allowing for a foreign catch of mackerel just large enough so 
as to allow foreign fleets to harvest their allocations of other species 
without undue hardshipo The best estimate of this amount, given the probable 
1979 - 1980 TALFFs for other species� is 1�200 metric tonso By allowing for 
this level of catchll the Council will be better able to control 
mackerel mortality from foreign fishing than by setting an OY which would 
result in a TALFF of zero, 

Due to :reduced abundance of mackerel Sl environmental considerations 
dictate that all efforts be made to prevent further declines in stock 
size.., 

SUHMARY 

After analysis of the above considerations� the Mid-Atlantic 

Nanagement Council has determined that the fishing year 1979 1980 
yield frmn the mackerel unit should be 15S> 200 metric tons� for the 

reasons� 
(1) This OY allows for the harves of the full 1979 = 1980 US 

capacity, thus promoting achievement of FMP objectives 1, 211 4 and 5., 
(2) This OY attainment of objective (3) (maintain spawning 
stock size at or above its 1978 by res the total catch of 
mackerel in all US waters to less than that amount which would result in 
a reduced spawning stock size., 
(3) This FMP (management unit and OY) 

negotiated bilateral agreement and is 
agreement .. 

the possibility of a 
valid with or without such 

{4) This OY minimizes any negative economic and social impacts on the 
US conunercial and recreational industries" 

In summary, this FMP is based on a management unit that is defined as all 
Atlantic mackerel under US jurisdiction.. It has an OY specified at 15,200 
metric tons" Given probable abundance, US capacity has been estimated at 
14,000 metric tonso This is made up of an estimated 9,000 metric ton capacity 
for the recreational f and a 5,000 metric ton capacity for the 
commercial fishery. The recreational capacity is based on recent experience 
as reported through the mackerel angler survey coupled with an allowance for 
growth.. The commercial capacity is based on recent experience plus an 
allowance for growth.. This COITh."Uercial growth takes into account the 
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entry into the mackerel of fishermen who have traditionally fished for 
other species which are not currently readily available such as groundfish G 

Comments at the public hearings on this Flvfi> indicate that this is a real 
possibility.. This results in a TALFF of 1, 200 metric tons. Since the OY and 
US capacity cover the management unit and the management unit includes as a 
minimum (on a geographic basis) the territorial sea and the FCZ, the Secretary 
must establish a program to monitor the total US catch of mackerel so that 
appropriate adjustments may be made in the FCZ catch of mackerel by the 
Secretary to insure that OY is not exceeded.. It is recognized that the 
Secretary may preempt State jurisdiction but the Council discourages such 
action unless all other methods of keeping the catch level below the OY level 
fail .. 

Since a significant fraction of the US sport and commercial mackerel catch 
(approximately 50% and 30% respectively) comes from the territorial sea, it 
was estimated that US fishermen will catch 411500 metric tons in the 
fishery and 3, 500 metric tons in the commercial fishery in the F'CZ., These 
values should be used a guidelines for monitoring the territorial sea vs .. FCZ 
catch of mackerel�> but should not be considered quotas o The allocation for 
the 14:)000 metric ton US capacity is 5,000 mt for the commercial fishery and 
9,000 mt to the recreational � the recreational fishery being defined 
to include and charter boatso 

Section 
II Any 

Table 45o MSY� OY� US Capacity� and Total Allowable Level of 
Foreign Fishing 
(in metric tons) 

l\'laximum Sustainable Yield 
Optimum Yield 
us 

US Co�nercial Capacity 
US Recreational Capacity 

210,000 -

Total Allowable Level of Foreign Fishing 

230,0001 

15,2002 

14SI0002 

s,.ooo2 

9,ooo2 

1�2002 

1 Throughout species range 
2 For the management unit in year 1979 = 1980 

30l(a) of the Fishery Conservation and Management Act states that� 
management plan prepared, and any to 

implement 
standards 

such plan shall be consistent with the following national 
for conservation and management., vu The follmll7ing is a 

discussion of the standards and hmll7 this FMP meets them� 

Ql
ill.. 

achievin&, .the _2.Etimum The 
optimum FMP for the entire s are 
designed to prevent further reductions in mackerel spawning stock size0 The 
provisions of this FMP for 1979 - 1980 constitute an initial step in a program 
to rebuild the stocks to higher levels of abundance� 

�onservation and management measures based upon the 
information availableo" This FMP is based on the best scientific 

currently available, as outlined in Section V-4 .. 
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managed � � unit ££ in close coordination." This FMP has been designed in 
anticipation of, and to complement, a possible US/Canadian bilateral agreement 
for the specieso US-Canadian negotiations on transboundary species have not 
yet been concluded; thus, the approach to this problem utilized in this FMP 
results in a management unit that is viable without regard for the outcome of 
these negotiations. 

measures �hall not 
residents different Stateso it becomes necessary 2£ ��� 
fishing privileges among various United States fisherme� such �llocation 
shall be (A) fair and equitable to all such fishermen .. 2 (B) reasonably 
calculated to conservation; and i£l carried in such �manner that 

_Earticular individua12 corporation2 other entity acquires !!.!!. excessive 
of such privilegeso11 Estimates of US capacity for mackerel used in this 

plan include expected catches by all fishermen (sport and commercial) in all 
affected coastal States.. Thus, although mackerel is a migratory which 
each year becomes available first to fishermen in more southern States 
(Section V-1), no closure of this £ to fishermen in northern Hid­

Atlantic or New England States should result from the provisions of this plan .. 
In addition, most of the expected increase in domestic commercial catches 
probably will occur in New England States, which renders remote the likelihood 
of closure of this f prior to arrival of this species in northern 
waters. Provisions for Council review of this plan (Section XVI) also allow 
for readjustment and reallocation of the domestic allocation depending upon 
catch rates the yearc 

���:.!!.!.::::.!!.:� �---- shall!) promote 
fishery resources; �xcept that .� such 

its � E_Ur2ose .... 01 Since domestic 
harvest beneath the OY level� no economic 

inefficiencies due to surplus investment or f effort9 or similar 
considerations� should result from the provisions of this FNP., As US capacity 
estimates anticipate an increase in commercial for mackerel, this FHP 
�:r;Jill not create econo�mic inefficiency in domestic commercial fisheries o 

into account -- �-----

contingencies ,fisheu._ and 
the OY and allocations described herein into 

account possible fluctuations in species abundance Section V-2), expected 
trends in US demand for mackerel (see Section VIII), and the possible effects 
of the 1978 and 1979 Canadian mackerel catches and US/Canadian bilateral 
negotiations as they relate to this species (Sections XII-2 through XII-5; 
Table 44)e 

" Conservation !llanagement minimize 
costs and ?nnecessary ��l�cationQ management measures outlined 
in this consistent with and complement� but do not unnecessarily 
duplicate, management measures contained in other FHPs o:r PHPs � Costs of 
domestic management will be limited to collection and processing of basic 
fishery data which is necessary for future revisions of this FlVI..P.. Thus� the 
costs \'vhich will be incurred as a result of the implementation of this Fl'1P can 
be considered as the minimum that would be required for implementation of any 
fishery management plan� With to effort, this plan adopts by 
reference the fishing regulations presently in effect, thereby 
reducing the impact of implementation of the FMP on foreign fleetso 
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XIII. MEASURES, REQUIREMENTS, CONDITIONS, OR RESTRICTIONS 
PR OPO SED TO ATTAIN MANAGEMENT OBJECTIVES 

the Foreign Fishing Regulations are intended to adopt 
Fishing Regulations as they may exist at 2!._ 

FMP Q.y_ the Secretary Q.f. and � they ma y b e  
time to time fo llowing FMP adoption .. 

XIII-1. Permits and Fees 

(a) Registration 

( 1) Any owner or operator of a vessel desiring to take any mackerel 
within the FCZ, or transport or deliver for sale, any mackerel taken 
'1-�Tithin the FCZ must obtain a registration for that purpose .. 
(2) Each foreign vessel in or wi to engage in harvesting 

the available surplus must obtain a permit from the of 
Com merce as speci fied in the FCMA0 
(3) This section does not ap ply to recreational fishermen taking 
mackerel for their personal u se but it does apply to the mmers of party 
a nd charter boats (vessels for hire). 

(b) The o�mer or operator of a domestic vessel may o btain the appr opriate 
registration by furnishing on the registration fo·nn p r ovided by the NMFS 
inf ormation specifying the names and addresses of the vessel owner and masterS! 
the name of the vessel, of ficial number, di rected f ishery or fisheries)} gear 
type or types, gross tonnage of vessel, crew size inc luding captain:;) f ish hold 
capac.:t ty (to the nearest 100 pounds)� and the home port of the vessel, The 

form shal l be submitted, i n  duplicate)) t o  the Regional Director, 
NMFS� Gloucester, Massachusetts, 01930, 'Who shal l issue the required 

for an indefinite tenu; such tenn to inc lude the calendar year 
in which the registration is issued.. New registrations wil l  be issued to 
rep lace lost or mutilated r.egistrations� A registration shal l expire ·whenever 
vessel owne·.cship changes, or when the master of the vessel changes in the 
directed fishery or fisheries of such vessel<� Ap plication for a new 
r � b ecause of a change in vessel O't'mership shal l include the names 
and addresses of b oth the purchaser and the seller and be submitted by the 
purchaser .. 

(c) The registration issued by the NMFS must be carried, at al l times, on 
board the vessel for which it is issued� moun ted c learly in the pilothouse of 
such vessel, and such registration, the vessel, its gear and equipment and 
catch shall be subject to ction by an authorized of ficialo 

(d) trations issued under this part may be revoked by the 
Direct or for vio lations of this part� 

Vessel Identification 

(a) Each domestic f ishing vessel shal l display its official number on the 
deckhouse or hull and on an ap propriate weather deck .. 

(b) The identifying markings shal l be af fixed and shal l be of the size and 
style estab lished by the NMFS. 

(c ) Fishing vessel means any b oat, ship, or other craft which is used for, 
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equipped to be used for, or of a type which is normal ly used for, fishing, 
except a scientific research vessel.. For the purpose of this regulation, 
f ishing vessel inc ludes vessels carrying fishing p arties on a per capita basis 
or by charter which catch ma ckerel for any use. 

Sanctions 

Vessels conducting fishing operations pursuant to this FMP are subject to al l 
s anctions provided for in the FCMA .. 

If any foreign fishing vessel for which a permit has been issued fails to pay 

a ny civil or criminal monetary penalty imposed p ursuant to the Act, the 
Secretary may: (a) revoke such permit, r..vith or without prejudice to the 
right of the foreign nation involved to obtain a permit for such vessel in any 
subsequent year; (b) suspend such permit for the period of time deemed 
ap propriate; or (c) e ad ditional conditions and restrictions on the 
ap pr oved ap plication of the fo nation involve d and on any permit issued 
under such application, provided, hm11ever, that any permit which is suspended 
pursuant to this paragrap h for nonp ay ment of a civil penalty shal l be 
reinstated by the Secretary upon of such civil penalty together with 
interest thereon at the prevailing US rate@ 

The fo llmdng areas .are c losed to fishing based on the request of the 
Environmental Pr otection Agency (see Section VI-2): 

38 °20'oonN - 38°25"'00uN and 74°10 .. oonw - 7/+020"0ouw 
38°40"'00"N - 39°00'00"N and 72°00'"0010W - 72°30'00"W 

The may ope n  these areas when the EPA noti fies her that the polut:lon 
problems a:r.e corrected and the area is safe for fishing., 

Foreign nations fishing for ma ckerel shal l be subject to the time and area 

restrictions set forth in part 6llo50 of Title 50 Code of Federal Regulations 
(CFR)" 

Fixed Gear Avo ida nee 

nations fishing for ma ckerel shal l be subje ct to the fixed gear 
avoidance regulations set forth in part 6lleSO(e) of SO CFRo 

The total al lowable level of foreign fishing fo r ma ckerel in year 1979 
- 1980 is 1,200 metric tonso 

The catch limit for domestic fishermen in year 1979 - 19 80 is 14,000 
metric tons of ma ckerel, a l locating 9, 000 metric tons to the sport fishery and 
5, 000 metric tons to the commercial fishery.. The Coun cil wil l reevaluate 
these al locations in October, 1979, or at the capture of 5,000 metric tons of 
mackerel in either the sport of commercial fishery, or when 70% of either 
allocation has been taken in the FCZ, 'Whichever comes first.. The Regional 
Director, with the concurrence of the Coun cil, may then redistribute these 
allocations beb'.Neen the US sport and com mercial fisheries for the balance of 
the fishing year. 
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The Council anticipates that the Secretary, a fter cons ultation with the 
Council , will implement the intent of this FHP to restrict US harvest by 
i mposing s uch measures including , but no ne cessarily limited to, trip 
limitations, quarterly or half year quotas, a nd closed .areas, as she deems 
appropriate in the final reg ulations. Such me asures shoul d ins ure the 
achievement of OY in a manner that does not result in a sudden dislocation of 
those involved in the fishery. 

Foreign nations fishing f or mackerel shal l be subje ct to the ge ar restrictions 
set forth in part 611.50(c) of 50 CFRo 

Foreign nations fishing for mackerel shall be subje ct to the incidental catch 
regulations set forth in parts 611Q13, 6llol4� a nd 611QSO of 50 CFR� 

XIII-6.. Restrictions 

No op erator of any foreign fishing ve ssel, including those catching mackerel 
f or use as bait in other directed f isheries, shal l conduct a fishery for 
mackerel outside the areas designated for such fishing operations in this FMP., 

XIII-7Q Habitat Preservation� Protection and Rest oration 

The Council is deeply concerned about the ef fe cts of marine pollution on 
f resources in the Hid-Atlantic Regi ono It is mindf ul of its 
respons under the FC:MA t o  take into account the impa ct of pollution on 
f ish, The extre..rnely substantial quantity of po llutants which are 
introduced into the Atlantic Ocean poses a threat to the continued existance 
of a viab le fishery,. In the op inion of the Coun cil11 e limination of this 
threat at the earliest possible time is determined to be necessary and 
a ppropriat·e fo:r the conservatio11. and of the fishery� and for the 
acheivement of the other objectives of the FCHA as well, The Council, 
therefore, urges and directs the Se cretary to forthwith proceed to take all 
necessary me a sur es, including but not limited to, the o bt of judi cial 
de crees in ap propriate courts, to abate� 'vithout delay , marine po llution 
emanating from the fo llowing sour ces� (1) the ocean dumping of raw sewage 
sl ud ge, dred ge spoils, and chemi cal wastes; (2) the discharge of raw sewage 
into the Hudson River, the New York Harbor, and other areas of the Mid­
Atlantic Region; (3) the discharge of primary treated sewage from ocean 
outfall lines; (4) overflows from combined and sto·rm s ewer systems; 
and (5) discharges of harmful wastes of any kind, i ndustrial or domestic� into 
the Hudson River or surrounding marine and estuarine waters,. 

XIII-8$ Development of Fishery Resources 

Development of the domestic harvesting sector is encouraged... It is felt that 

such develop ment can occur� n ot only throu gh development of domestic markets 
for mackerel, but also throu gh j oint ventures that wou l d  employ d omestic 
harvesting resources, at least until s uch time as the domestic market for 
mackerel more nearly matches the capacity of the harvesting sector .. 
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XI II-9. Management Costs and Revenues 

It is ex pected that the initial increased governmental costs of implementing 
the management measures described in this plan will be limited to those costs 
incurred in issuing the required p ermits. O f  this, an as yet un dermined 
amount may b e  recovered by the Secretary o f  Com merce, who is authorized to 
recover costs of licensing and regulation. 

On-going and p ermanent (for the li fe of the plan) ad ditional expenses to the 
NHFS will be limited to costs of processing and manipulating the data from 
vessel logbooks and processor records)) as outlined in the plan, and 
enforcement costs. 

The Coast Guard will incur enforcement costs that shoul d  be similar to those 
incurred enforcing the mackerel PMP. It is not possible to speci f y  these costs 
becau se of the multi-mission res ponsibilities of the Coast Guardo 

XIV,. SPECIFICATIONS Al\fD SOURCES OF PERTINENT FISHERY DATA 

references to the Foreign Fishing ._;_;;..w..:;...;;.,..;,c_;_.;...;._;..;..;_ are intended to ad opt 
the Fishing Regulations may exist at the time of 

XIV-1 o General 

this FMP J2y the Secretary and as they may 
to time following FMP ad option., 

The follo-wing are recommended in order for the Fishery Management 
Councils and the NM:FS to acquire accurate data on the overall catch� mackerel 
catch, dis position of such catch� and ef fort in the These data 
reporting are necessary to manage the fo-r the maximum 
benefit of the United States.. It is necessary that repo be a 
comprehensive as possible and shoul d  include the territoral sea and FCZ" The 
following suggestions are designed to meet this need., It is un derstood that 
the Nt1FS is developing model repo require..ments., To the extent that they 
are consistent with the following proposals and are approved by the Mid­
Atlantic Council, may replace the following prop osals without an 
amendment to this F1!1P.. If it is d etermined that the Secretary d oes not ha:-\le 
the authority to mandate repo of catches from the territoral sea� 
alternative methods of securing the data must be developed" In ad dition� 
methods m ust be developed and implemented by the Secretary on a continuing 
basis to obtain data on the catches of marine anglers who� based on the 
recommendations below, are not required to maintain logs a 

XIV-2 (a)" Domestic Fishermen 

(1) For a registered vessel taking mackerel either or incid entally, 
the owner or master of such vessel must maintain on a daily b asis an accurate 
log of fishing operations showing at least date, t y pe and size of gear used , 
locality fished, duration of fishing time:�� length of tow (where ap pr opriate), 
t ime of gear set, and the estimated weight in pounds of each s pecies taken for 
those tows in which mackerel were taken,. Such logbooks shall be available for 
ins pection by any authorized of ficial , including (1) any c om missioned , warrant 
or petty of ficer of the Coast Guard, (2) any c ertified enf orcement or 
agent of the NMFS, (3) any o f ficer diesgnated by the head of any Federal or 
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State agency which has entered into an agreement with the Secretary of 
Commerce or the Secretary of Trans portation to enforce the Act, or (4) any 
Coast Guard personnel accompanying and acting under the direction of any 
person described in category (1), and shall be presented for examination and 
s ubseque nt return to the owner or master of the vessel u pon pr oper demand by 
such authorized of ficial at any time during or at the completion of a fishing 
trip.. Such required documentation wil l  be maintained by the owner or master 
of the vessel at least one year subsequent to the date of the last entry in 
the log book. Copies of all logbook forms "l:rJill be submitted weekly to an 
authorized of ficial or designated agent of the NM FS .. 

(2) All data received under this section shall be kept strictly c onfidential 
and shall be released in ag gregate statistical form only without individual 
identification as to its source except to the extent that the use of logbook 
infonnation is required to enforce this FMP? 

XIV-2 (b).. Foreign Fishermen 

Foreign fishermen wil l  be subject to the reporting and recordkeeping 
require�ents set forth in part 611�50(d) of 50 CFRG 

�IV-3o Processors 

(1) All persons, individuals� finns, corporations$> or business associations� 
at any port or place in the United States)) that bu y and/or receive mackerel 
from US flag ve ssels shall keep accurate records of all transactions involving 
mackerel on forms supplied by the Regional Director, N�1FS., These records ·vrlll 
be submitted rATeekly to the Regional Director, IDfFS" Records vrlll show at 
least the name of vessel or common carrier mackerel was receive d from, date of 
transact amount of mackerel received, price paid>l capacity to process 
mackerel, and the amount of that capacity actually used, 

(2) The possession by any person� firm, or corporation of mackerel taken from 
the FCZ which such pe rson� finn, or corporation kn ows, or should have knmvn$1 

to have been taken by a vessel of the United States 1.vithout a valid 
registration is prohibited" In addition9 all persons, individ uals" firms, 
corporations, or business associations ;;vhich process mackerel in any manner 
whatsoever other than temporarily preser\Ting mackerel in its fresh state for 
im mediate use, shall keep accurate records of all transactions involving 
mackerel" Such records will show at least the name of the entity from whom 
the mackerel was received, date of transaction, amount of mackerel received, 
price paid, capacity to process mackerel, and amount of that capacity actually 
used .. 

XV.. RELATIONSHIP OF THE RECOMMENDED MEASURES TO EXISTING 
APPLICABLE L.A.tiTS AND PO LICIES 

XV-1& Fishery 11anagement Plans 

Preliminary Fishery ��nagement Plans (PMPs) for five fisheries of the 
northwest Atlantic were implemented on March 1 � 19 77, b y  the US Department of 
Commer ce.. These PMPs presently regulate foreign fishing wi thht the F CZ for 
Atlantic herring, Atlantic mackerel, silver and red hake, butterfish and 
finfish caught incidentally to trawling.. The New England Fishery Nanagement 
Council has prepared a Fishery Management Plan (FMP) for the Atlantic 
Groundfish fishery.. Regulations promulgated by the of Com merce 
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quotas, minimum size limits, mesh restrictions, etc., went into 
ef fect on June 1 3, 1977, and have been subsequently amended to apply to the 
fisheries during 19 78.. Plans for several other species are also in variou s 
stages of preparation by the New England and Mid-Atlantic Fishery Management 
Councils .. 

This Mackerel Fishery Management Plan pr by the 11id-Atlantic Fishery 
Management Council is related to these other plans as fo llows: 

1.. This Mackerel FMP wil l  replace the PMP regulating foreign fishing 
for mackerel within the FCZ as prescribed by the FCMA. 
2. All fisheries of the northwe st Atlantic are part of the same general 
ge op hysic al, biological, social, and economic setting.. Domestic and 
foreign fishing fleets, fishermen, and gear of ten are active in more 
than a le fishery.. Thus, regulations implemented to govern 
harvesting of one species or a group of related species may impact upon 
other fisheries by c ausing trans fers of fishing ef forto 
3., Many fisheries of the northwest Atlantic result in significant non­
target species fishing mortality.. Therefore, each management plan must 
c onsider the impact of non-target species fishing mortality on other 
stocks and as a result of other fisheries .. 
4.. Mackerel are a food item for many c ommercially and recreational ly 
important fish species� Als o� mackerel utilize marry finfish species as 
food items .. 

5.. Present ongoing research pr ograms often data on stock sizell 
levels of recruitment, distributions a ge, and growth for many species 
regulated by the PMPs, FMPs� and prop osed FHPso 

No treaties or international agreements11 other than GD?As entered into 
pursua·nt to the FC1'1A, relate to this 

The only Federal law that controls the fishery covered by this management plan 
is the FC�1A, 

Marine Sanctuary and Other Special Management Systems 

The USS Monitor Marine Sanctuary was of ficially established on January 30� 
1975, under the Marine Protection, Research, and Sanctuaries Act of 1972o 

Rules and regulations have been issued for the Sanctuary (15 CFR Part 924)., 
They pr ohibit deploying any in the Sanctuary, fishing activities 
'ivhich inv olve "anchoring in any manner, stopping, rema1n1ng� or 
without porJ17er at any time" (924.,3(a)), and "traw ling " (924-.3(h))., Although 
the Sanctuary"'s position of f the coast of North Carolina at 35°00"'2311 N 

latitude 75°24"32" W l ongitude is located in the plan's designated 
management area, it does not occur within, or in the vicinity of, any foreign 
fishing area.. Therefore, there is no threat to the Sanctuary by allowing 
foreign mackerel fishing operations un der this plan if implemented by the 
Secretary of Com merce. Als o, the Monitor Marine Sanctuary is c learly 
designated on al l National Oc ean Sur vey (NOS) charts by the caption "protected 
area". This minimizes the potential for damage to the Sanctuary by d omestic 
f ishing 
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Current and/or Proposed Oil, Gas, Mineral, and Deep Water 
Port Develop ment 

While Outer Continental Shelf (OCS) develop ment plans may involve areas 
o verlap ping those contemplated for of fshore fishery management, we are unable 
to speci fy the relationship of both programs 'rlthout site specific development 
infonnation, Certainly, the potential fo r conflict exists if com munication 
between interests is not maintained or ap preciation of each other's ef forts is 
lacking.. Potential conflicts include, from a fishery management position: 
(1) ex clusion areas, (2) ad verse impacts to sensitive, biologically important 
areas, ( 3) oil contamination, ( 4) substrate hazards to conventional fishing 
gear, and (S) competition fo r crews and harbor space.. "�"Are are not aware of 
pending deep water port plans which woul d di rectly impact of £shore fishery 
management goals in the areas under consid erationli n or are we aware of 
potential ef fects of of fsho re fishery management plans upon future develop ment 
of water po rt facilitiese 

XV-4@ State9 Locals and Other Applicable Laws and Poli cies 

No State or local laws control the fisheries that are the subject of this 
management plan other than those listed in Section VI I-4., 

State Coastal Zone Management (CZ:f\1) Programs 

The proposed action entails management of mackerel stocks in an effort to 
ensure sustained p roductivity at some optimum level.. In order to achi��ve this 
goal, all management plans must incorporate means to achieve integrity of fish 
stocks, related food ch ains, and habitat necessary for this integrated 

system to fun ction effectively.. Inasmuch as CZH plans are 
presently in the s s, 'i!ITe are not aware of specific measures 
on the of the individ ual states which ..;muld ult this 

plan., However, the CZM Act of 19 72, as amended !'I is primarily 
pr otective in nature, and p rovides measures for ensur stability of 
productive fishery habitat within the coastal zone.. Therefore� each State"s 
CZt-1 plan will p robabily assimilate the ecological pr upon which this 

fishery management plan is based" It is recognized that 
responsible long-range of both coastal zones and fish stocks must 
ilwolve mutually supportive goals.. The Hassachusetts and Rho de Island CZH 
Programs have been reviewed relative to this Fl\iP and no conflicts have been 
identified� Future CZM will be reviewed for consistency 'iid th this 
FJVIP .. 

XVI.. COUNCIL REVIK"tnl AND �10NITORING OF THE PLAN 

The Council will revievJ the plan each year following the close of the mackerel 
f and the publi cation of the results of the spring ID1FS survey c ruse 
This schedule will p ermit a review of MSY, OY, US Capacity , and TALFF p rior to 
the development of foreign fishing allocations� This schedule may b e  mo di fied 
in the futur e as the domestic fishery evolves., An ad ditional factor in this 
evaluation will be the findings of the NMFS angler sur vey .. 
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