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PREFACE

This report is the m ost com prehensive sta­
tus review o f (J.S. liv ing  m arine resources 
ever made. It provides the available scien­
tific  in fo rm ation  on the health and abun­
dance o f im p o rta n t m arine popula tions 
based on the latest assessments available 
in m id-1991. It addresses m ost m arine and 
anadrom ous species having com m ercia l, 
recreational, and eco logica l significance. 
Besides fin fish and shellfish, it includes 
m arine m am m als, sea turtles, and corals 
under purview  o f the U.S. D epartm ent o f 
C om m erce ’s N ational O ceanic and A tm o ­
sp h e ric  A d m in is tra tio n  (N O A A ). A d d i­
tiona l in fo rm a tion  is provided in separate

V

reports fo r five d is tinc t regions: Northeast 
A tlan tic , Southeast A tlan tic  and G ulf o f 
Mexico, W est Coast, Hawaii and the Pacific 
Islands, and A laska.

A  report o f th is m agn itude  w ould no t be 
possible w ithou t the long-term  co m m it­
m en t o f N O A A ’s N ational M arine Fisheries 
Service (NM FS) to  resource assessment 
studies inc lud ing  resource surveys, collec­
tion  o f recreational and com m erc ia l har­
vest statistics, and popu la tion  b io logy and 
eco logica l research. More than 60 NMFS 
scientists prepared sections o f this report 
(A ppend ix  1), and m any o ther NMFS per­
sonnel con tribu ted  ind irectly .
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ASSISTANT ADMINISTRATOR'S MESSAGE

It is appropria te  tha t N O A A ’s firs t report on 
the status o f the N a tion ’s liv ing  m arine 
resources be released during the 200th 
anniversary year o f Thom as Je ffe rson ’s 
1791 c o m m u n ica tio n  to  the F irs t (J.S. 
Congress, transm itting  “ . . . the Report on 
the Subject o f the Fisheries o f the United 
States . . . .” Then, as now, the econom ic 
welfare o f ou r fisheries and the b io log ica l 
health o f the m arine life and hab ita t on 
w hich these Fisheries depend, rem ain a 
con tinu ing  and leg itim ate  concern o f the 
Federal governm ent.

O u r v is ion  is to  restore the  ocean ’s 
wealth o f liv ing  m arine resources through 
m a jo r stra teg ic in itia tives to:

1) Rebuild U.S. fisheries by reducing 
overfish ing and m ain ta in ing  curren tly  pro­
ductive  fisheries;

2) Protect and conserve m arine m am ­
m als, sea turtles, and o ther endangered or 
threatened species;

3) Protect and restore coastal and estua- 
rine Fishery habitats; and

4) Im prove seafood safety.
Through  these in itia tives, NMFS w ill set 

the  s ta n d a rd  fo r  m a n a g e m e n t o f the 
ocean’s renewable resources.

To support these goals, we shall update 
and present a new national status report 
each fall to  N O A A ’s m any constituents. In 
th is way the vita l in fo rm a tion  on the health 
o f the na tion ’s m arine resources w ill be 
available to all w ho share the com m on  
purpose o f conserving and w isely using 
our liv ing ocean heritage.

W illiam  W. Fox, Jr., Ph.D.

A ssistant A d m in is tra to r fo r Fisheries
N ational O ceanic and
A tm ospheric  A dm in is tra tion

N ovem ber 1991
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INTRODUCTION

OUR LIVING 
MARINE RESOURCES

OLDEST FEDERAL
CONSERVATION
COMMISSION

Spencer F. Baird was named the  
Nation's first Commissioner of 
Fish and Fisheries in 1871.

The liv ing m arine resources (LMR's) o f the 
(Jnited States are an extrem ely valuable 
heritage. In recent years, the m arine fishing 
industries, both seafood and recreation, 
and allied enterprises have contribu ted  
o ve r $24 b illio n  a n n u a lly  to  the  (J.S. 
econom y. In add ition, the oppo rtun ity  to 
fish recreationa lly adds to the qua lity  o f life
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fo r about 17 m illion  Am ericans. Also, there 
are econom ic benefits from  subsistence 
fish in g , a q u a c u ltu re , and re c rea tiona l 
view ing (e.g., whale w atch ing) industries, 
as well as the in tang ib le  assets accruing 
from  the p ro tection  o f m arine m am m als 
and endangered species.

It has long been recognized tha t conserva­
tion  and wise use o f LMR’s require a sound 
sc ientific  basis. In 1871, the (J.S. Congress 
established the (J.S. C om m ission  o f Fish 
and Fisheries, predecessor o f the NMFS, 
“ . . . to  investigate the reasons fo r the de­
cline in coastal fish stocks o ff southern 
New England and to  recom m end correc­
tive measures . . . .” F rom  its inception, 
the C om m ission made broad sc ientific  ad­
vances in m arine b io logy and oceanogra­
phy, bu ild ing  on the v is ion  o f its firs t 
C om m issioner, Spencer F. Baird, an emi-

nent scientist and also Secretary o f the 
S m ithsonian Institu tion. Today, NMFS car­
ries on a 120-year trad ition  o f scientific 
service to  the N ation; however, its m ission 
is m ore com p lex  than ever.

In the last 20 years, NMFS’ responsib ili­
ties have increased exponentia lly  as a re­
su lt o f m ore than 100 legislative acts and 
in te rn a tio n a l con ve n tio n s  and treaties. 
NMFS now has m anagem ent responsib il­
ity  fo r m ost (J.S. liv ing  m arine resources. 
In particu lar, the Agency is responsible for:
1) C onservation and m anagem ent o f the 
fishery resources in the 200-m ile (J.S. Ex­
clusive E conom ic Zone (EEZ) under the 
M agnuson  F isheries C onse rva tion  and 
M anagem ent A c t (M agnuson A c t) and 2)

p ro tection o f m arine m am m als and threat­
ened and endangered species under the 
M arine M am m al Protection A c t (MMPA) 
and the Endangered Species A c t (ESA), 
respective ly. The M agnuson A c t estab­
lished e ight Regional F ishery M anagem ent 
Councils (C ouncils) which are partners 
w ith NMFS in the preparation o f Fisheries 
M anagem ent Plans (FMP’s). The Councils 
and FMP's are listed in A ppend ix  2.

NMFS prepares m any specialized scien­
tific  reports (about 800 in 1990) to  support 
Federal m anagem ent responsibilities and 
its sc ientific  m ission. Th is national report 
has the broader purpose o f d issem inating 
cu rren t in fo rm ation  on the status o f (J.S. 
LMR’s to those interested in it. It can be 
viewed as a “ report ca rd ” on how well the 
N ation is fu lfilling  its stewardship responsi­
b ility . In th is sense, its in tent is analogous 
to  Thom as Je ffe rson ’s firs t report to  Con­
gress (see Foreword), w ritten two centuries 
ago.

This report is presented in three m ajor 
sections, and the first, w hich includes this 
In troduction , provides an overview  o f the 
status o f LMR’s. A dd itiona lly , it discusses 
several issues o f nationa l concern (e.g., 
bycatch, overutiliza tion, etc.) tha t apply to 
m any (J.S. fisheries. It also provides some 
background on the sc ientific  conten t of the 
rem ainder o f the report. The second sec­
tion reviews in greater detail the status o f 
ou r liv ing m arine resources in 24 separate 
units. These Clnit Synopses describe spe­
cies tha t are linked geograph ica lly , ecolog­
ica lly, a n d /o r by characteristics o f their 
harvesting opera tions. Append ices, the 
th ird  section, list con tribu ting  authors and 
ed ito rs, R egional F ishery M anagem ent 
Councils and Fishery M anagem ent Plans, 
and the sc ientific  and com m on  names of 
the species covered in this report.



SCIENTIFIC PRINCIPLES AND TERMS

INTRODUCTION

A POPULATION IS a 
group of animals that are 
genetically related owing 
to interbreeding. Ideally, 
populations should be 
considered distinct 
groups for fishery 
m anagem ent purposes. 
But it is difficult to  
determine which 
individuals o f a species 
form a population, and it 
m ay not be practical to 
manage them  as a 
population. Thus, this 
report uses the term  
“population" to identify  
interbreeding biological 
groups. The term  “stock" 
is used to identify groups 
of animals for 
m anagem ent purposes.

Fish abundance or popula tion size can be 
expressed as e ither the num ber o f fish or 
the to ta l fish w eight (o r “ b iom ass” ). Fish 
abundance is determ ined by grow th o f the 
ind iv idua l fish and the add ition  or recru it­
m e n t o f new generations o f young  fish 
(i.e., “ recru its” ) to  the popu la tion . Those 
gains m ust then be balanced against re­
m ova ls from  the popu la tion  by Fishing 
(ca lled  fish in g  m o rta lity ) and natura l 
causes such as predation, starvation, and 
disease (ca lled  n a tu ra l m o rta lity ). In 
s tock assessm ent w ork, fish rem ovals are 
co m m o n ly  expressed in term s o f rates 
w ith in  a tim e  period. The fishing m orta lity  
rate is a function  o f fish in g  e ffo r t (the 
am oun t o f Fishing gear and the tim e spent 
fish ing).

S urp lu s  p ro duction  (o r ju s t “ p roduc­
tio n ") is the w eight (b iom ass) o f fish that 
can be rem oved by fish ing w ithou t causing 
a change in popu la tion  size. It is ca lcu la ted 
as the sum  o f the grow th  in w eight o f ind i­
v iduals in a popu la tion , plus the addition o f 
b iom ass from  new recruits, m inus the bio­

mass o f anim als lost to  natura l m orta lity .
T he  production  ra te  is expressed as a 

proportion  o f the popu la tion  size o r b io­
mass. The production  rate is h igh ly  vari­
able ow ing to environm enta l fluctua tions, 
predation, and o ther b io log ica l in teractions 
w ith o ther popu la tions. On average, pro­
duction  rate decreases at low  and high 
popu la tion  sizes. Thus, surp lus production  
tends to be low  at the extrem es o f popu la­
tion  size (i.e., where b iom ass o r production  
rate is low). It is m ore like ly  to be high at 
som e in term ediate  level o f popu la tion  bio­
mass. But, on average, b iom ass decreases 
as the am oun t o f fish ing e ffo rt increases. 
This means there is a re la tionsh ip  between 
average production  and fish ing effort. The 
re la tionsh ip  is know n as the p roduction  
function . A  hypo the tica l p roduction  func­
tion  is shown in F igure 1. P roduction func­
tions are the basis fo r three im p o rtan t 
term s used in th is report: Long-term  Po­
te n tia l Y ie ld  (LTPY), C u rre n t P o ten tia l 
Y ie ld  (CPY), and R ecent A verage Y ie ld  
(RAY).

LONG-TERM POTENTIAL In the best professional jud g m e n t o f NMFS con tro lling  the fish ing m orta lity  rate to
YIELD (LTPY) scientists, LTPY is the m ax im um  long-term  m ainta in  the popu la tion  at a size that would

average yie ld (ca tch ) tha t can be achieved produce a high average yie ld  o r harvest,
th ro u g h  co n sc ie n tio u s  s tew ardsh ip , by

CURRENT POTENTIAL 
YIELD (CPY)

The yie ld  o r catch tha t can be taken during 
any pa rticu la r period depends on the exist­
ing fish popula tion size and current p roduc­
tion rate. The yie ld m ay be either greater 
than or less than LTPY, and th is report uses 
the term  “ cu rren t potentia l y ie ld .” In the 
best professional ju d g m e n t o f NMFS scien­

tists, CPY is the y ie ld tha t w ill m a in ta in  the 
curren t popu la tion  level (b iom ass) o r stim ­
ulate a trend tow ard a popu la tion  tha t will 
p roduce the LTPY. CPY is frequently  esti­
m ated by app ly ing  the fish ing m orta lity  
associated w ith LTPY to the cu rren t popu­
la tion size.

RECENT AVERAGE 
YIELD (RAY)

T o docum en t the actual fish catches, th is landings averaged fo r the 3-year period, 
report em p loys the te rm  “ recent average 1988-90. 
y ie ld ” (RAY). This is the reported fishery
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Figure 1.—Hypothetical 
Production Function. In this case, 
the function has a flat region 
where average production is 
insensitive to  the am ount of 
fishing e ffo r t This occurs for 
m any populations when the 
effect o f grow th and natural 
m ortality  on production are 
almost in balance. But 
eventually excess fishing effort 
reduces the size o f the  
population to the point where  
recruitm ent fails, and production 
drops precipitously.

EVALUATING FISHERY 
RESOURCE LEVELS

>
0.
b

0
U n d o ru tl llz id F u lly  u til iz e d

Fishing e f for t

To evaluate the level o f use o f a Fishery 
resource (i.e., underutilized, overutilized, or 
fu lly  utilized) we m ust see how the existing 
fish ing e ffo rt com pares w ith the e ffo rt nec­
essary to achieve LTPY. To do this, it is 
useful to  com pare  CPY w ith LTPY and to 
com pare  RAY w ith both.

In this report, a fishery resource is de­
fined as fu lly  u tilized  when the am oun t o f 
fish ing e ffo rt is about equal to  the e ffo rt 
needed to  achieve LTPY. For fu lly  utilized 
fisheries, the RAY and CPY are usually 
about equal. In m ost cases, LTPY and CPY 
are also about equal, bu t they m ay d iffer 
as a result o f p roduction  variab ility .

A  Fishery resource is considered over­
u tilize d  when m ore fish ing e ffo rt is used 
than is necessary to  achieve LTPY. When 
RAY is greater than CPY, and CPY is less 
than LTPY, overutiliza tion is ind icated. A d ­
d itiona lly , It is possible fo r RAY, CPY, and 
LTPY to  be about equal while the Fishery 
resource is overutilized. This occurs when 
adding m ore fish ing e ffo rt adds very little 
to  the catch. In such cases, overutiliza tion 
m ay not have an apparent adverse effect 
on p roduction , bu t it fu rther reduces the 
size o f the popu la tion , and it wastes effort 
and econom ic resources.

A  fishery resource is term ed u n d eru ti­
lized  w hen m ore  e ffo rt is requ ired  to 
achieve LTPY. This s itua tion  is generally 
ind icated when RAY is less than CPY and 
CPY is greater than LTPY. But there m ay

be exceptions. For exam ple, RAY m ay be 
held below CPY and LTPY to com pensate 
fo r uncerta in ty  in popu la tion  estimates.

These are some o f the factors NMFS 
considers in de term in ing  the degree o f uti­
lization o f a resource, but they do not give 
a com ple te  p icture. Therefore, the NMFS 
has used its jud g m e n t to  classify fishery 
resources as underutilized, fu lly  utilized, or 
overutilized whenever there is suffic ient in­
fo rm ation .

This report serves as on ly one in fo rm a­
tion  source on the status o f LMR’s. Another 
source is the guidelines set under the M ag­
nuson A ct tha t require FMP's define “ over­
fish ing ” in a m easurable way. M agnuson 
A c t guidelines a llow  considerable flexib ility  
in the fo rm u la tion  o f FMP overfish ing defi­
n itions. Annua l eva luations will determ ine 
if fishery resources are overfished accord­
ing to these defin itions. D eterm inations of 
the degree o f u tiliza tion  reported in this 
docum ent are m ore narrow ly based on 
trad itiona l p rinc ip les o f fisheries science. 
The term s “ ove ru tiliza tion ” as used in this 
docum en t and “ overfish ing” as used to 
fu lfill M agnuson A c t requ irem ents are not 
in terchangeable.

This docum en t also reports on m arine 
m am m als and sea turtles tha t are pro­
tected under the M arine M am m al Protec­
tion  A c t (MMPA) a n d /o r the Endangered 
Species A c t (ESA). The same scientific 
princip les app ly to  the popu la tion  dynam -
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. . .  EVALUATING 
FISHERY RESOURCE 
LEVELS

ics o f these protected species, bu t the ter­
m ino logy  o f underutilized, fu lly  utilized, 
and overutilized does not app ly. Instead, 
m arine m am m als are referred to as de­
p leted  when the ir popu la tion  size is below 
the level o f m axim u m  n e t p roduction  
(i.e ., ana logous to  LTPY fo r a fishery  
resource), w hich is often referred to  as the 
o p tim u m  p o p u la tio n  size. P rotected

species are also classified as “ th reatened” 
o r “ endangered” under the ESA. A species 
is considered threatened if it is like ly  to 
becom e an endangered species in the fore­
seeable future th roughou t a s ign ifican t por­
tion  o f its range. A  species is considered 
endangered if it is in danger o f ex tinction 
th ro u g h o u t a s ig n if ic a n t po rtio n  o f its 
range.

Marine fisheries research has 
long been necessary. Here (top 
photo) Spencer Baird, first U.S. 
Fish Commissioner, shoves off 
on a nearshore collecting trip off 
W oods Hole, Mass. His assistant, 
and later second U.S. Fish 
Commissioner, George Brown 
Goode, sits in the bow. Today 
marine Fisheries research is 
conducted a t sea w ith  modern  
NOAA research vessels like the 
M iller Freemon (bottom , 
PMC/NOAA photo).

N O A A  A



NATIONAL OVERVIEW: STATUS AND  
POTENTIAL OF U.S. LIVING MARINE RESOURCES

INTRODUCTION

Table 1.—Recent average, 
current potential, and long-term  
potential yields o f U.S. LMR's in 
m etric tons (t).

The LTPY o f all (J.S. fishery resources 
(Table 1) is conservative ly estim ated at 8.9 
m illion  m etric tons (t). This does no t in­
c lude the 11.8 m illion  salm on on the west 
coast w hich have trad itiona lly  been re­
ported in thousands o f fish (U n it 12). The 
Food and A gricu ltu re  O rganization o f the 
United N ations (FA O ) estim ates the upper 
lim it o f the w orld ’s annually sustainable 
y ie ld  o f m arine and freshwater fish at about 
100 m illion  t. Therefore, the long-term  po­
tentia l U.S. m arine fish harvest is abou t 9% 
o f the to ta l w orld  potentia l.

B o ttom  dw elling “ g round fish ” m ake up 
61% o f the to ta l U.S. LTPY, w hile h ighly 
m ig ra to ry  and coastal pelagic species con­
stitu te 30%. The rem ain ing 9% is a lm ost 
equally d ivided between anadrom ous and 
nearshore finfishes and the invertebrate 
fishery resources. Three fishery un its— 
A laska groundfish (U n it 19), Pacific tunas 
and b illfish  (U n it 18), and Southeast m en­
haden and butterfish (U n it 10)—accoun t

7

fo r 69%, or 6.1 m illion  t, o f the national 
LTPY.

The estim ate o f the to ta l curren t poten­
tial y ie ld  fo r the N a tion ’s fishery resources 
is v irtua lly equal to  the LTPY (both were 8.9 
m illion  t). B u t there are im po rtan t d iffer­
ences am ong regions, units, and individual 
stocks. For exam ple, LTPY exceeds CPY 
by m ore than 125,000 t (31%) fo r New 
England groundfish, whereas CPY exceeds 
LTPY by 280,000 t (57%) fo r Gulf o f A laska 
groundfish. In m ost cases where LTPY is 
greater than CPY, the long-term  potentia l 
can on ly  be achieved when the popu la tion  
is rebuilt. In those cases where CPY is 
greater than LTPY, harvesting at the CPY 
level cannot be sustained indefin ite ly.

The tota l U.S. RAY is 6.4 m illion  t, inc lud­
ing recreationa lly caught fish. This value is 
higher than the catch reported in the NMFS 
p u b lic a t io n , “ F ish e rie s  o f the  U n ited  
States.” The d iscrepancy is largely due to 
the exclusion o f the high seas fisheries

Unit and fishery LTPY CPY RAY

1. Northeast demersal 533,500 408,000 228,237
2. Northeast pelagic 470,000 571,000 176,700
3. Atlantic anadromous 3,979 3,979 3,979
4. Northeast invertebrate 67,700 104,700 95,300
5. Atlantic highly migratory pelagic 271,063 222,569 226,065
6. Atlantic sharks 9,730 7,630 9,530
7. Atlantic coastal m igratory pelagic 28,283 20,980 14,881
8. A tlantic/G ulf o f Mexico/Caribbean reef fish 41,404 ' 28.0652 28,366
9. Southeast drum and croaker 75,934’ 28.8082 25,808

10. Southeast menhaden and butterfish 1,177,000 957,000 922,000
11. Southeast/Caribbean invertebrate 126,632 120,025 120,585
12. Pacific coast salmon 11.8063 11.8063 11.2683
13. Alaska salmon 270,258 270,258 284,847
14. Pacific coast and Alaska pelagic 264,100 211,100 102,000
15. Pacific coast groundfish 357,773 308,738 264,946
16. Western Pacific invertebrate 628 402 580
17. Western Pacific bottom fish and armorhead 2,800 801 571
18. Pacific highly migratory pelagic 1,649,928 1,569,261 1,599,261
19. Alaska groundfish 3,295,700 3,728,700 2,002,100

Eastern Bering Sea (2,784,800) (2,926,100) (1,790,100)
Gulf of Alaska (493,600) (773,600) (177,600)
Pacific halibut (less Canada) (17,300) (29,000) (34,400)

20. Alaska shellfish 87,480 87,480 87,480
21. Nearshore 231,225 231,225 231,225
Total4 8,890,317 8,877,721 6,424,461

Percent o f LTPY 99.9% 72.3%

'Underestimate 
?Over estimate, 
thousands of fish. 
4Not including Unit 12.
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The globally distributed 
yellowfín tuna supports fisheries 
in the Atlantic, Pacific, and 
Indian Oceans.

. . .  INTRODUCTION catch landed outside the continenta l (J.S. 
(e.g., Pacific tunas) from  “ Fisheries o f the 
United States." RAY (com bined  com m er­
cia l and recreational fisheries) fo r the U.S. 
represents a little  m ore than 6% o f the 
recent w orld catch. In recent years, the U.S. 
has ranked abou t sixth am ong m a jo r fish­
ing nations, fo llow ing the USSR, China, 
Japan, Peru, and Chile.

The recreational fin fish  catch on the A t­
lantic and G ulf coasts was estim ated at 234 
m illion  fish, o r 65 ,000 t, in 1990; fo r the 
west coast it was estim ated at 41 m illion  
fish, o r 13 ,0 0 0 1, fo r 1989 (the last year tha t 
data are available). Th is  catch to ta l is ex­
clusive o f Pacific salm on, which historica lly 
has com posed about 2% o f the entire west 
coast recreational catch.

The RAY is 72% o f the nationa l CPY and 
LTPY. W hile this com parison indicates tha t 
there is po tentia l fo r the U.S. to  increase its 
fishery yie lds, the fo llow ing factors need to 
be considered in in te rpre ting  these results:

1 ) Estim ates o f LTPY and CPY are som e­
tim es im precise; therefore, harvest levels 
m ay be set conservative ly to  reduce the

risk o f dep leting fishery resources (e.g., 
A laska ’s walleye po llock).

2) Increasing the yie ld  w ill result in a 
reduction  in abundance, catch rates, and 
size o f fish, which m ay adversely affect 
som e users o f the resource (e.g., anglers 
w ho desire a high catch rate a n d /o r large 
fish).

3 ) There are lim ite d  m a rke ts  fo r in­
creased landings o f several species for 
w hich RAY is less than CPY and LTPY (e.g., 
dogfish o ff New England and arrow tooth 
flounder o ff A laska).

4 ) C om parison o f aggregate value of 
LTPY, CPY, and RAY m asks the fact tha t 
the recent y ie ld  fo r m any species exceeds 
the curren t potentia l, and, as noted, the 
curren t potentia l is low er than the long­
term  potentia l as a result o f overutiliza tion 
and resource  de p le tio n  (e .g ., G eorges 
Bank haddock).

B rie f regional sum m aries o f potentia l 
y ie lds and the status o f fisheries resources, 
as well as m arine m am m als , and th rea t­
ened and endangered sea turtles, are given 
below.
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NORTHEAST U.S. LMR'S

A summer flounder and 
associated species (butterfish, 
Loligo squid, and sand lance) 
taken in research vessel surveys 
off the New  England coast.

SOUTHEAST U.S. LMR'S

The fisheries o f the northeast region (Units 
1, 2, 3, and 4) annually con tribu te  about 
25% o f the value and 18% o f the vo lum e o f 
the N a tion ’s com m erc ia l fisheries. In 1990, 
the to ta l northeast landings were 753,000 
t, va lued at $857 m illion . The category, 
m ixed groundfish, is the m ost va luable 
c o m p o n e n t o f the  co m m e rc ia l fishe ry  
($178  m illion ), fo llowed by A m erican  lob­
ster ($151 m illion ) and A tlan tic  sea scallop 
($147 m illion ). Marine angling is extrem ely 
im p o rta n t and contribu tes an estim ated 
$1.5 b illion  per year to  the reg ion ’s econ­
om y.

N ortheast fin fish and invertebrate fisher­

ies have an estim ated LTPY o f over 1.1 
m illion  t (exclusive o f resources w ithin 
state waters such as m enhaden, blue crab, 
oyster, blue m ussel, hard c lam , etc.), or 
12% o f the na tiona l LTPY. Recent annual 
land ings in this region have to ta led only 
500,000 t—less than ha lf o f the ir long-term  
potentia l y ie ld. The large d iscrepancy be­
tween recent landings and potentia l yield 
results from  overu tiliza tion  o f 18 regional 
s tocks (inc lud ing  m os t g round fish  and 
flounders) and 7 underutilized stocks (in­
c lud ing  A tlan tic  m ackere l, squids, and but­
terfish); 11 species (s tocks) are considered 
fu lly  utilized.

The com bined LTPY for southeast A tlan tic , 
G u lf o f M exico and Caribbean LMR’s (Units 
5, 6, 7, 8, 9, 10, and 11) is estim ated at 
about 1.4 m illion  t (16% o f the national 
LTPY); recent catches have run about 80% 
o f CPY and 77% o f LTPY, and 17% o f the 
U.S. tota l. A tlan tic  swordfish and b luefin 
tuna, m any southeast A tlan tic  snappers 
and groupers, and Caribbean reef fish have 
been overutilized and som e stocks are at 
h is to rica lly  low  levels. The status o f m any 
o ther reef fish stocks is unknow n, bu t they

are like ly  to  be overutilized as well. Individ­
ually, these stocks are m ino r portions o f 
the catch, but, in aggregate, they have 
su p p o rte d  im p o r ta n t re c re a tio n a l and 
com m erc ia l fisheries. The recreationally 
and com m erc ia lly  im p o rtan t coastal pe­
lag ic species (e.g., m ackerels, do lph in  fish, 
and cob ia) y ie ld  on ly  abou t 53% o f their 
estim ated aggregate LTPY as a result o f 
overu tiliza tion . C erta in individual stocks 
are severely depressed, as are G u lf o f Mex­
ico  k ing  m ackerel.
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. . .  SOUTHEAST U.S. C urrently , all com m erc ia lly  im p o rta n t
LMR’S sh rim p species are being harvested at the

LTPY level, bu t they cou ld  produce s im ila r 
yie lds w ith considerab ly less e ffo rt if fishing 
m o rta lity  were reduced. The do m in a n t 
catches are G u lf o f M exico brow n, white,

This all-tackle, w orld record red 
drum, weighing 94 pounds 2 
ounces, was caught o ff Cape 
Hatteras, N.C, in 1984.

and p ink shrim p, w hich represent 89% o f 
the to ta l sh rim p catch, na tiona lly . In 1990, 
those three species produced a to ta l catch 
o f 111,702 t, va lued in excess o f $405 
m illion .
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WEST COAST AND 
WESTERN PACIFIC LMR*S

A large catch o f shortbelly 
rockfish on the Pacific coast

W est coast, Pacific-wide, and Pacific island 
fisheries (ü n its  12, 14, 15, 16, 17, and 18) 
account fo r m ore than 2.2 m illion  t and 
25% o f the  Ü.S. LTPY. These inc lude  
groundfish  and northern anchovy (west 
coast), tuna and billfish (Pacific-w ide), and 
reef and seam ount fin fish and lobster (Pa­
c ific  islands).

U nderutilized, fu lly  utilized, and over­
utilized stocks range between 18 and 24% 
o f the to ta l Pacific coast and western Pa­
c ific  stocks. Insuffic ient assessm ent data 
exist fo r 19 stocks (36% o f the to ta l), which 
are assigned an “ unknow n”  status. The 
large biom asses tha t existed fo r m ost o f 
the long-lived species (sablefish, Dover 
sole, rockfish ) p rio r to  intense fish ing have 
been fished down to the po in t where these 
species are fu lly utilized and the CPY is very 
close to  the LTPY. S tocks o f several spe­
cies o f rockfish  need to  be rebu ilt after 
severe ove ru tiliza tion  and poor recru it­
m ent. O ther species, like  ja ck  m ackerel 
and shortbe lly rockfish , are presently un­
derutilized fo r lack o f m arkets. W ith  the 
exception o f ye llow fin  tuna in the eastern

trop ica l Pacific, v irtua lly  all the other 17 
stocks in the h igh ly  m ig ra to ry  species unit 
are unassessed fo r LTPY and CPY. In­
cluded are the large pelagic sharks, central 
western Pacific tunas, swordfish, and alba- 
core and sk ip jack  tuna stocks, Pacific- 
wide.

The tota l econom ic value o f these re­
sources is conservative ly set at $1.5 billion. 
Pacific salm on produce com m erc ia l land­
ings worth about $140 m illion to  west coast 
fisherm en. C onservative ly  va lu ing  each 
recreationa lly caught salm on at $20.00 
w ould place the average annual 1988-90 
recreational catch o f 1,205,000 fish at over 
$24 m illion . The Pacific tuna fisheries are 
valued at m ore than $1.3 b illion, and al­
th o u g h  no  e s t im a te  is a v a ila b le  fo r 
b illfishes (ow ing to  the varie ty o f species in 
this category and a large recreational fish­
ery com ponen t), the three princ ipa l spe­
c ies (sw o rd fish  and  b lue  and s triped  
m a r lin s )  are  a ll va lu e d  in excess o f 
$2 ,000 /t, fo r both  recreational and com ­
m ercia l fisheries. G roundfish com m ercia l 
landings are valued at $88 m illion .
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STATUS AN© POTENTIAL The A laska fisheries have h is to rica lly  fo-
OF ALASKA LMR'S cused on salm on, ha libut, and crab (Units

13, 19, and 20). W ith the d isp lacem ent o f 
fore ign d istant-water fleets by U.S. vessels, 
groundfish stocks o f the eastern Bering 
Sea and G ulf o f A laska have becom e the 
basis fo r the largest dom estic  fish catch by 
vo lum e and one o f the w o rld ’s largest sin­
g le-species fisheries (w a lleye  p o llo ck ). 
Conservative ly estim ated, A laska ’s co m ­
bined LTPY represents m ore than 41% o f 
the  na tiona l to ta l. Tw enty-five  fisheries 
(74% o f the regional to ta l) are fu lly  utilized; 
none is considered overutilized. The 1988- 
90 RAY has rem ained steady at 2.4 m illion  
t, o r 67% o f the long-term  regional y ie ld,

and is valued at m ore than  $1.1 b illion.
W ith on ly  one exception, the groundfish 

stocks o ff A laska are well m anaged and in 
good-to-excellent cond ition . The CPY o f 3.7 
m illion  t is 13% above the LTPY estim ate 
o f 3.3 m illion  t, ow ing in large m easure to 
the curren t high abundance and above-av­
erage recru itm ent tha t have occurred in 
in d iv id u a l fisheries (p r in c ip a lly  ce rta in  
A laska salm on stocks, Pacific ha libut, Pa­
c ific  cod, and m ost Bering Sea and G u lf o f 
A laska fla tfish). O w ing to  the favorable 
b io log ica l health o f the resources, the cur­
rent yie ld  from  21% o f the  stocks cou ld  be 
increased (i.e., they are listed as underuti­
lized). This reflects, in part, the N orth  Pa-

A large Pacific halibut is hauled 
in.

A big bag of w alleye pollock 
taken in Alaska waters.
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. . . ALASKA LMR’S

U.S. NEARSHORE LMR'S

c ific  F ishery M anagem ent C ounc il’s an­
nual cap on groundfish  harvests a t 2 m il­
lion  t and bycatch  restrictions fo r nontarget 
species. The cap provides a m arg in  o f 
safety for eastern Bering Sea groundfish to  
a llow  fo r uncerta in ty  in b io log ica l assess­
ments.

A laska salm on stocks have rebounded 
to  record high levels. Catches since 1980

It is d ifficu lt to  assess the status o f all 
nearshore species (U n it 21) around the 
entire U.S. coast because they com e under 
varied m anagem ent and data co llection  
regim es. No realistic estim ates exist fo r 
LTPY or CPY because o f the diverse nature 
o f these coastal and estuarine species and 
the ir fisheries. M anagem ent au thority  is 
usually a regional, state, a n d /o r local re­
sponsib ility , because m ost fisheries occur 
w ith in  the 3-m ile in te rio r boundary to  the 
Federally contro lled  EEZ. But, generally, 
A tla n tic  oysters, hard and softshell c lam s,

have steadily increased to an all-tim e re­
cord o f 155 m illion  sa lm on landed in 1989. 
Pacific ha libu t stocks are in good cond i­
tion , w ith CPY and RAY at 158% and 199%, 
respective ly , o f the  species ’ long-term  
yield. Both k ing  and tanner crab have ex­
perienced w ide recru itm en t swings and, 
having suffered severe popu la tion  declines 
during the early 1980’s, are slowly rebuilding.

bay sca llops , and aba lones are over­
utilized, at least in part o f the ir ranges. Fully 
utilized resources include Pacific shrim p 
and clam s, Dungeness crab, blue crab, 
and ca lico scallop. The status o f 20 o f the 
34 species included in th is un it cannot be 
determ ined from  the existing data. The 
latest RAY is conservative ly set at 231,225 
t. The com m erc ia l value o f all nearshore 
resources is about $376 m illion, which 
does not include the substantia l recrea­
tiona l com ponent.

A commercial digger on the 
Maine coast harvests 
soft-shelled clams and marine

4----
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a ss ig n e d  a b u n d a n c e  tre n d  e s tim a te s  
(Table 2). The rest are o f unknow n status 
(pa rticu la rly  the Pacific do lph in  stocks).

MARINE MAMMALS The MMPA and ESA require regular status
AND SEA TURTLES updates fo r m arine m am m al and sea turtle

p o p u la tio n s . The c u rre n t s ta te  o f ou r 
know ledge on ly  allows 18 stocks to  be

Marine Mammals T h irty -s ix  species o f m arine  m am m als  
(CInit 22) range the western N orth  A tlan tic  
Ocean and the G ulf o f Mexico, inc lud ing  34 
species o f whales, dolphins, and porpoises, 
and tw o seal species. A bundance  esti­
mates are know n fo r 9 species (Table 2). 
O f these, 3 found o ff the east coast are 
listed as endangered under ESA; o f these, 
the A tlan tic  righ t whales are critica lly  de­
pleted and the ir long-term  survival is in

doubt. There is also serious concern about 
M id-A tlantic coasta l bottlenose dolphins 
and harbor porpoise. There are fa r too  few 
data on other species, such as blue, fin, and 
p ilo t whales, to  judge  the cu rren t health o f 
ind iv idua l stocks.

Forty-tw o m arine m am m al species (U n it 
23) occur in (J.S. waters o f the eastern 
N orth  Pacific O cean and eastern trop ica l 
Pacific, inc lud ing  31 species o f whales,

Table 2.—Status and trends of Unit and ESA/MMPA
marine mamm als and sea turtles. Species______________________ Unknown______ Increasing______Decreasing_____ S tab le_________ status1

22. Atlantic manne mammals 4 2 3 3E
23. Pacific marine mammals 10 4 3 1 4E/1T/1D
24. Sea turtles 5 2 2 1 6E/5T
Total 19 8 8 2 13E/6T/1D

Percent o f total 51% 22% 22% 5%

’ E = Endangered, T = Threatened, D = Depleted

California sea lions a t rest in 
Elliott Bay, Seattle, W ash.
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. . .  Marine Mammals

Sea Turtles

dolphins, and porpoises, and 11 species o f 
seals and sea lions. Abundance estim ates 
are know n fo r 18 species (Table 2). O f 
these, 5 species are endangered or th reat­
ened under ESA guidelines. A lthough  the 
data are incom ple te , righ t whales in the 
eastern N orth Pacific are at c ritica lly  low 
levels; only 5-7 s ightings have been m ade 
in the past 25 years. The eastern N orth

Six species of sea turtles (C nit 24) regularly 
spend all or part o f their lives o ff the U.S. 
A tlan tic  and Pacific coasts, and in (J.S. 
territo ria l waters o f the Caribbean and west­
ern Pacific Ocean: The K em p’s ridley, olive 
rid ley, loggerhead, green, haw ksbill, and 
leatherback. Very few stock assessment 
data exist fo r any tu rtle  species in (J.S. 
waters.

Studies o f nesting densities, however, 
p rov ide  a partia l p ic tu re  o f popu la tion  
trends. The K em p ’s rid ley popu la tion  has 
experienced a m a jo r decline since 1947 
from  an estim ated 40,000 nesting fem ales 
to less than 800 nests per year between 
1978 and 1988. Loggerhead nesting pop­
u la tions have declined over the last 20-30 
years on m ore northern (J.S. beaches (e.g., 
Georgia and South C arolina). On the A tlan­

Pacific or “ C a lifo rn ia ” stock o f gray whales 
has recovered to o r surpassed its h istorical 
a b u n d a n ce  leve l. M o reove r, so u th  o f 
A laska some m am m als  have also recov­
ered or are recovering to near h istorical 
abundance levels (i.e., ha rbor seal, Califor­
nia sea lion, northern fu r seal, and the 
northern elephant seal).

tic  beaches o f south F lorida, however, log­
gerheads have not shown a decline, and 
m igh t even be increasing. Green turtle 
nestings on F lorida beaches are low, but 
they increased between 1971 and 1989. 
H awksbill tu rtles are too  few in (J.S. waters 
fo r a trend analysis. Leatherbacks nest on 
beaches o f the V irg in  Islands and Puerto 
Rico. A lthough  nesting records are too  few 
to  detect trends, the ir num bers do not ap­
pear to be declin ing.

K e m p ’ s r id le y s , le a th e rb a c k s , and 
h a w k s b ills  are lis te d  as e n d a n g e re d  
th roughou t the ir ranges; green turtles are 
endangered in F lorida and threatened in all 
o ther locations; and loggerheads are listed 
as threatened th roughou t the ir range. Cur­
ren tly  all five species are protected under 
the Endangered Species A c t (Table 2).

A green sea tu rtle  comes ashore 
at French Frigate Shoals in the 
Hawaiian archipelago.



ISSUES OF NATIONAL CONCERN

OVERUTILIZATION, 
EXCESS FISHING EFFORT, 
AND RESOURCE 
DEPLETION

Table 3.—Utilization o f assessed 
stocks o f U.S. living marine 
resources.

As noted in the In troduction , one purpose 
o f th is docum ent is to serve as a report card 
on the N a tion ’s stewardship o f its liv ing 
m arine resources. A lthough  th is report

does not assign a qua lita tive  “ grade,” there 
are severa l areas w here  p e rfo rm a n ce  
needs to  im prove.

This docum ent reports on 232 species or 
fishery resource groups (Table 3). O f the 
153 species o r species groups fo r which 
status has been assessed, 65  o r 42% are 
overutilized. The lis t includes m any o f the 
N a tion ’s m ost va luable fishery resources 
(e .g ., m o s t tra d it io n a l New E n g la n d  
groundfish and flounders, A tlan tic  salm on, 
sea scallops, A tlan tic  b luefin  tuna, sword­
fish, large coasta l pelagic sharks, A tlan tic  
m enhaden, spiny lobsters in the Southeast, 
Pacific ocean perch, blue m arlin  in the 
Pacific, a lbacore in the N orth Pacific, and 
nearshore oysters, hard clam s, and abalo- 
nes). The status o f m any popu la tions of 
m arine m am m als and sea turtles is also o f 
concern. O f the 37 s tocks considered in 
th is docum ent, 13 are classified as endan­
gered, 6 as threatened and 1 as depleted 
(Table 2). C urrent trends in abundance are 
know n fo r on ly  15 stocks, and about half 
o f them  are declin ing.

For m ost overutilized resources, fishing 
e ffo rt is far in excess o f w hat is needed to 
harvest the CPY o r LTPY. M any resources 
are severely depleted as a result o f excess 
fishing. As a result, the N ation is wasting 
large econom ic benefits and m any recrea­
tiona l opportun ities.

S till, the abundance o f som e fishery re­
sources is high. In some cases, there is little 
econom ic dem and fo r the resource (e.g., 
dogfish o ff the U.S. northeast coast and 
arrow tooth flounder in the N orth Pacific), 
but, in o ther cases where dem and is great, 
a high b iom ass has been m ain ta ined by 
setting to ta l a llow able catches conserva­
tive ly  to  reduce the risk o f overharvesting 
the resource. There are also notab le  exam ­
ples to  be found in the m arine m am m al 
popu la tions  tha t have recovered under 
pro tection a fforded to  them  by the MMPA 
(e.g., the eastern N orth  Pacific gray whale 
and C aliforn ia sea lion).

Unit and fishery Unknown Over Full Under Total

1. Northeast demersal 2 15 5 3 25
2. Northeast pelagic 2 4 6
3. Atlantic anadromous 3 1 1 5
4. Northeast invertebrate 2 3 5
5. A tlantic highly migratory pelagic 3 2 4 1 10
6. Atlantic shark 1 1 1 3
7. Atlantic coastal m igratory pelagic 3 3 1 7
8. A tlantic/G ulf o f Mexico/Caribbean reef fish 17 10 1 28
9. Southeast drum and croaker 4 3 7

10. Southeast menhaden and butterfish 1 1 1 3
11. Southeast/Caribbean invertebrate 5 8 1 14
12. Pacific coast salmon 5 5
13. Alaska salmon 5 5
14. Pacific coast and Alaska pelagic 2 2 4
15. Pacific coast groundfish 7 2 7 2 18
16. Western Pacific invertebrate 1 1 2
17. Western Pacific bottom fish and armorhead 2 4 6
18. Pacific highly m igratory pelagic 12 2 1 3 18
19. Alaska groundfish 1 15 7 23
20. Alaska shellfish 1 2 1 4
21. Nearshore resources 20 _8 6 34
Total 79 65 57 ” 31 232

Percent o f tota l 34% 28% 25% 13% 100%
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BYCATCH

USER CONFLICTS

INSUFFICIENT 
INFORMATION ON THE 
STATUS OF LIVING 
MARINE RESOURCES

M any, if not m ost, current fish ing m ethods 
catch nontarget species o r unm arketab le  
sizes o f m arine life. This inadverten t o r 
acc identa l catch is referred to as “ by- 
ca tch .” W hen the bycatch is used by the 
fishery w ithou t jeopard iz ing other m ore 
beneficia l uses o f the resource, it is no t a 
concern. But bycatch is an increasing con­
cern when it results in the fo llow ing prob­
lems:

1) D iscard ing o f large quantities o f Fish 
tha t are o f low value because o f the ir spe­
cies or sm all size. This is particu la rly  true 
when the sm all fish are a valuable species 
in the ir own right. For exam ple, the dis­
carded bycatch  o f finfish in the southeast 
A tlan tic  and G ulf o f M exico sh rim p fisher­
ies is believed to  be several tim es larger 
than the shrim p catch, inc lud ing b illions o f 
juven iles o f valuable com m erc ia l and re­
creational species such as croaker, spot, 
and drum .

2) D iscarding o f econom ica lly  valuable 
com ponents o f the catch to  com p ly  w ith 
regulations that are intended either to  con­
serve the nontarget species or to reduce 
user-group con flic ts  (discussed below). 
For exam ple, Bering Sea traw l Fisheries fo r 
walleye po llock  and yellow fin sole are not 
allowed to keep Pacific halibut, sabiefish,

M any com peting  special interest groups 
w ant to  share in the benefits from  liv ing 
m arine resources. This results in conflic ts 
between com ponents o f the com m erc ia l 
fishing industry, such as inshore and o ff­
shore vessels o ff A laska; between co m ­
m ercia l and recreational fisheries, such as 
those in the southeast fo r Spanish and king

The status o f utilization is unknow n for 34% 
(Table 3) of the fish species or species 
g roups considered in th is docum ent. The 
trend in abundance is unknow n fo r 57% 
(Table 2) o f the m arine m am m al and sea 
turtle  species. Even fo r the species where 
status or the trend in abundance is known, 
the in fo rm a tion  is often im precise. There 
are also large gaps in fundam enta l under­
standing o f the LMR popu la tions and o f the 
ecosystem s o f which they are a part.

M any potentia l benefits from  LMR's m ay 
not be achievable because o f insu ffic ient

salm on, and k ing and tanner crabs that are 
taken s im u ltaneous ly  w ith the targeted 
species. As a result, large quantities o f 
valuable finfish and shellfish are wasted. To 
reduce d iscard ing, it m ay also be neces­
sary to  lim it the catch o f ta rge t species 
below the ir po tentia l y ie ld.

3) M orta lity to  m arine m am m als and 
endangered species such as sea turtles. 
Seals and large and sm all cetaceans are 
taken as bycatch in m any fisheries, includ­
ing g illnet Fisheries o f New England, trawl 
fisheries fo r A tlan tic  m ackerel, g illne t fish­
eries o ff the west coast and A laska, and 
traw l fisheries o ff A laska. Sea turtles are 
p rim arily  taken as bycatch  in southeast 
A tlan tic  and G u lf o f M exico shrim p fisher­
ies, but the am oun t o f tu rtle  bycatch has 
been greatly reduced by regulations that 
require shrim pers to  use tu rtle  excluder 
devices (T E D ’s) in the ir nets.

A no ther fo rm  o f d iscard ing (a lthough it 
does not result from  byca tch ) tha t has 
raised some concern results from  the prac­
tice o f d isposing o f low  value portions o f 
anim als and only retain ing select body 
parts o f greater value. Exam ples o f this 
practice are “ shark fin n in g ” in the A tlantic  
and roe fisheries on spawning walleye po l­
lock in the Bering Sea and G ulf o f A laska.

m ackerel; and between utiliz ing fisheries 
resources and ensuring to ta l pro tection  o f 
marine m am m als and endangered species.

In m any cases, the resolution o f these 
conflic ts  is controvers ia l and m ay result in 
inefficiencies in fishing operations, discard­
ing, o r the loss o f oppo rtun ities  to harvest 
part o f the po tentia l yield.

in fo rm ation . W hen the status o f LMR's is 
unknow n or im precise ly know n, it is nec­
essary to use them  conservative ly to  guard 
against accidenta l dep letion. The G ulf o f 
A laska po llock fishery is an exam ple o f this 
s ituation. Lack o f precision in assessments 
o f fishery resources often has been used to 
argue that the evidence o f overutilization 
was not strong enough to ju s tify  restricting 
a fishery. This a rgum ent has led to the 
depletion o f m any stocks (e.g., m ost tradi­
tional New E ngland groundfish and floun­
ders).
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. . .  INSUFFICIENT 
INFORMATION ON THE 
STATUS OF LIVING 
MARINE RESOURCES

U ncerta in ty about the re la tionsh ip  be­
tween m arine m am m als and fisheries now 
threatens both. For exam ple, it is possible 
tha t traw l fisheries in the Bering Sea are 
adversely affecting Steller sea lion popu la ­
tions, bu t there is little  scientific  basis for 
draw ing a sound conclusion. The outcom e

o f m aking  m anagem ent decisions w ithou t 
su ffic ien t in fo rm ation  cou ld  be tha t a valu­
able fishery is unnecessarily restricted to 
p ro tect Steller sea lions or tha t the fishery 
unknow ing ly  contribu tes to  the dem ise o f 
the Steller sea lion.

ENVIRONMENTAL
QUALITY

U ltim ate ly , the persistence o f LMR popu la ­
tions depends on the “ q u a lity ” o f the ir en­
v ironm ent. The effect o f environm enta l 
q u a lity  on LMR’s is m ost apparent fo r 
anadrom ous sa lm on stocks (both  A tlan tic  
and Pacific), m any o f w hich have been 
harm ed by hydroe lectric  pow er deve lop­
m ent and o ther causes o f hab ita t degrada­
tion, such as m assive w ater diversions for 
agricu ltu re  and urban developm ent. As a 
result, som e west coast sa lm on stocks are 
in danger o f extinc tion  (e.g., Snake River 
sockeye  and S acram en to  R iver w in te r 
ch inook).

A n o th e r appa ren t im pac t o f env iron ­

m enta l qua lity  on fisheries is the wide­
spread closure o f inshore shellfish beds 
ow ing to  con tam ina tion  by pathogens and 
b io tox ins (i.e., co lifo rm  bacteria and para­
ly tic  shellfish po ison ing). For exam ple, 
83% o f the shellfish p roduction  acreage in 
M assachusetts has been closed (Table 4).

The effects o f environm enta l qua lity  on 
other fishery resources is d ifficu lt to  detect 
and q u a n tify , bu t there  are d is tu rb ing  
signs. For exam ple , chem ica l co n ta m i­
nants in Boston Harbor and Puget Sound 
are the m ost probable  causes o f tum ors in 
w inter flounder and English sole, respec­
tively.

Table 4.—Shellfish closures in 
the Gulf o f Maine. Region Year'

Production
acreage

Percent
restricted

Massachusetts 1984 8,170 83
New Hampshire 1989 3,420 100
Maine 1988 49,000 25
Nova Scotia 1985 26,671 15
New Brunswick 1985 9.702 32

'Yc.ii o f closure.



STRATEGY FOR THE FUTURE

NMFS has developed a “ S trategic Plan for 
th e  C o n s e rv a t io n  a n d  W ise  U se o f 
A m erica ’s Living M arine Resource.” It ad­
dresses the concerns discussed above. 
The plan is a fundam enta l departure from  
the approaches o f the past. In particu lar, it 
calls for:

1 ) Risk-averse decisions in the face of 
uncerta in ty  (i.e., erring on the side o f con­
servation, not resource depletion);

2) Reduction o f uncerta in ty by greatly 
expanding the sc ientific  in fo rm ation  base 
upon w hich decisions are based;

3 ) C ontro lled access to fisheries to re ­
duce the tendency tow ard excess fishing 
capacity , econom ic waste, conflic ts be­
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tween user groups, and industry pressure 
to m ake “ risk-prone" decisions;

4) D evelopm ent o f m ore selective fishing 
practices to reduce bycatch; and

5) Im p lem enta tion  o f a cohesive strat­
egy, bu ilt on all app licab le  legislative au­
thorities, to  p ro tect and restore the quality 
o f the environm ents supporting  LMR’s,

For the plan to  be successful, NMFS will 
need the cooperation o f all those who use 
and benefit from  the ocean ’s liv ing marine 
resources. It w ill also need the support of 
all Am ericans concerned about the conser­
vation and wise use o f ou r com m on ocean 
heritage.
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UNIT 1 NORTHEAST DEMERSAL FISHERIES

INTRODUCTION

Table 1 - t .—Recent average, 
current potential, and long-term  
potential yields in m etric tons (t), 
and status of utilization of 
northeast groundfish. The LTPY, 
CPY, and RAY for the unit equals 
the sum of the species' LTPY's, 
CPY's, and RAY's. W here the 
species' LTPY is unknown, the 
species' CPY is substituted in the 
sum. If the species' CPY is 
unknown, the species' RAY is 
substituted.
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The northeast (J.S. demersal (g roundfish) 
fisheries include about 35 fish species or 
stocks, p rim arily  in Mew England waters, 
but also o ff the M id-A tlantic states. In Mew 
England, the groundfish group  is dom i­
nated by m em bers o f the cod and flounder 
fam ilies, dogfish sharks, and sm all skates. 
M id-A tlantic groundfish fisheries land p ri­
m arily  sum m er flounder, scup, goosefish, 
and b lack sea bass.

M ortheast g ro u n d fish  fishe rm en  use 
such fish ing gears as otter trawls, g ili nets, 
traps, and set lines. O tte r traw ling is the 
dom inan t fish ing m ethod th roughou t the 
region (1 ,104 vessels traw led in 1989, 
whereas 247 vessels fished w ith g ili nets).

Long-term potential yield (LTPY) = 533,500 t
Current potential yield (CPY) = 4 0 8 ,00 01
Recent average yield (RAY)1 = 228,037 t

Species RAY1
Yield (t) 

CPY LTPY
Status of 
utilization

Groundfish/flounders
Atlantic cod2, 3 56,100 60,000 45,000 Over
Pollock2- 3-4- 5 53,400 40,000 54,000 Over
Silver hake 18,000 20,000 100.0007 Full
Summer flounder3 12,400 6,000 20.0007 Over
W inter flounder3 10,300 9,000 16.0007 Over
Yellowtail flounder 8,300 6,000 39,000 Over
Haddock2-6 6,800 6,000 52,000 Over
American plaice 3,500 2,400 10.0007 Over
W itch flounder 2,300 1,500 3.5007 Over
W indowpane flounder 2,400 2,000 5.0007 Full
Red hake 1,600 Unknown 40.0007 Under
Redfish 800 600 14,000 Over

Skates/dogfish
Skates 7,900 25,000 25,000 Under
Spiny dogfish 7,200 200,000 50,000 Under

Other finfish
Goosefish 10,000 10,000 10.0007 Over
Scup3 7,100 6,700 12.5007 Over
W hite hake2 5,800 5,000 5.0007 Full
W eakfish3 5,000 Unknown Unknown Unknown
Black sea bass3 3,200 Unknown Unknown Full
Cusk2 1,700 1,200 1.5007 Over
Ocean pout 1,500 1,300 12.5007 Full
Spot3 1,300 Unknown Unknown Unknown
Tilefish 900 900 Unknown Over
W olffish 500 400 7007 Over
A tlantic halibut 37 Unknown Unknown Over

'198890  average.
includes more than 1001 of foreign landings (primarily Canadian), 
includes more lhan 100 I o f recreational landings.
T o r pollock, U S landings are only 11,700 t (22%) of the RAY 
5Oveiutilized for U.S. portion of the slock, but not the Canadian portion 
6For haddock, U.S landings are only 2,500 (37%) of the RAY 

Provisional LTPY's, based on historical landings patterns

M any o f the vessels sw itch gears season­
ally. Tota l (.J.S. com m erc ia l landings o f 
m ixed groundfish in the northeast were
161,000 t in 1990. Even if the sport catch 
(12,000 t) and Canadian landings were 
included, the 1990 groundfish landings 
were still less than ha lf (45%) o f the ir esti­
m ated long-term  potentia l yie ld  (LTPY) 
(T ab le  1-1). If the  dep le ted  no rtheast 
groundfish resources were restored, they 
alone would con tribu te  another $180 m il­
lion annually to  the reg ion ’s econom y and 
substantia lly boost recreational fisheries 
and the ir econom ic value.

Mortheast groundfish are often found in 
m ixed aggregations, are often caught in
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. . .  INTRODUCTION

SPECIES AND STATUS

Principal Groundfish 
and Flounders

Figure 1-1.—U.S. commercial 
landings and abundance indices 
For principal groundfish and 
flounders o ff the New  England 
coast, 1960-90. Abundance 
indices are mean w eight (kg) per 
tow  taken in Northeast Fisheries 
Science Center (NEFSC) autum n  
bottom  traw l surveys. Species 
include: Atlantic cod, haddock, 
pollock, redfish, silver, red, and 
w hite hakes, American plaice, 
and the yellow tail, w inter, 
windowpane, w itch, and 
summer flounders.

the same nets, and are often com posed o f 
d iffe ren t m ixes by area and tim e o f year. 
Such in te ractions greatly com p lica te  m an­
agem ent. The com p lex ity  is reflected, for 
exam ple, in the need fo r d iffering restric­
tions on mesh sizes, gear types, m in im um  
fish sizes, and seasonal closures set by 
such groups as the New England and Mid- 
A tlan tic  Fishery M anagem ent Councils, A t­
lan tic  States Marine Fisheries C om m ission 
(ASM FC), state fishery agencies, and Ca­
nadian fishery m anagem ent entities, be­
cause fish stocks often cross state and 
in te rn a tio n a l boundaries. New England 
groundfish are m anaged p rim arily  under

the N ortheast M ultispecies Fisheries Man­
agem ent Plan (FMP) (13 species), as well 
as periphera lly under p rovis ions o f the 
ASM FC N orthe rn  S h rim p  M anagem ent 
Plan. M id-A tlantic g roundfish are m anaged 
under the S um m er F lounder FMP. The 
reg ion ’s dem ersal fisheries are thus m an­
aged ind irectly  regarding mesh sizes, m in ­
im u m  fis h  le n g th s , a n d  s o m e  a rea  
c lo s u re s . N o  d ire c t (J.S. c o n tro ls  on 
groundfish harvests (by catch quota, fish­
ing effort, o r fish ing vessel num bers) now 
exist. Canada has established catch quotas 
and lim ited entry fo r fish ing vessels fo r its 
portion  o f the transboundary fish stocks.

The p rinc ipa l groundfish  and flounders 
g roup includes im po rtan t cod fam ily  m em ­
bers (A tlan tic  cod, haddock, silver and red 
hake, p o llock ), flounders (ye llow ta il, sum ­
mer, w inter, w itch, and w indow pane floun ­
ders, and A m erican  p la ice), and redfish 
(F ig. 1-1 ). Recent annual com m erc ia l land­
ings o f these 12 species have averaged
176,000 t, whereas the ir LTPY could  be 
nearly 400,000 t (Table 1-1 ). Tota l value o f 
the princ ipa l groundfish  and flounder co m ­
m ercia l land ings in 1990 was $164 m illion . 
The northeast groundfish group  also sup­
ports im p o rta n t recreational fisheries fo r 
sum m er and w inter flounders, A tlan tic  cod,

and other species. In 1990, recreational 
land ings o f p rinc ipa l groundfish  and floun­
der species were 11,700 t. The estim ated 
recreational fish ing value o f sum m er and 
w inter flounders (the tw o m ost im portan t 
o f the princ ipa l g roundfish and flounders) 
was $196 m illion .

The abundance index fo r th is g roup  de­
c lined  a lm o s t 70% between 1963 and 
1974, reflecting the huge catch increases 
by fore ign fleets (F ig. 1-1). M any stocks 
declined sharp ly in th is g roup, notab ly 
Georges Bank haddock, m ost silver and 
red hake stocks, and m ost flounder stocks. 
By 1974, abundance  leve ls  fo r m any
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. . .  Principal Groundfish 
and Flounders

skaces and 
Dogfish sharks

Figuie 1-2.—U.S. commercial 
landings and abundance indices 
for skates and dogfish o ff the 
northeastern U.S. coast, 1960-90. 
Abundance indices are mean 
w eight (kg) per to w  taken in 
NEFSC spring bottom  traw l 
surveys. Species include little, 
w inter, barndoor, brier, thorny, 
leopard, and sm ooth-tailed  
skates, and spiny and smooth 
dogfish.

stocks were the lowest ever recorded.
G roundfish partly  recovered during the 

late 1970’s because overall fishing efforts 
were reduced by restrictive m anagem ent 
under the International C om m ission for the 
N orthw est A tlan tic  Fisheries (IC N AF) and 
by the advent o f the Magnuson Fishery 
C o n s e rv a tio n  a n d  M a n a g e m e n t A c t 
(M FCM A) in 1976. Cod and haddock num ­
bers increased m arked ly; po llock  and sev­
eral flounder stocks also grew. Overall, the 
groundfish stock index peaked in 1978, 
then began to  decline again and fell in 1987

and 1988 to  extrem ely low values. The 
1989 and 1990 index values were slightly 
h igher than the previous tw o years, p rim ar­
ily ow ing to recru itm en t o f m oderate 1987 
year classes o f A tlan tic  cod and yellow tail 
flounder.

Dom estic fish ing fo r northeast demersal 
fishes increased rap id ly  after the MFCMA 
took  effect in 1977 and m ore than doubled 
during  the firs t 10 years. E ffo rt has re­
m ained at near-peak levels, despite large 
declines in overall catch.

Dogfish and skates are a s ign ifican t and 
grow ing part o f overall northeast g round ­
fish stocks (F ig. 1-2). O f the two dogfishes 
(sp iny and sm ooth), the spiny dogfish is 
dom inan t by far. Seven species o f skates 
(little , w inter, barndoor, brier, thorny, leop­
ard, and sm ooth-tailed) occur on the north ­
east shelf, but three (w inter, little , and 
tho rny  skates) produce m ost o f the land­
ings.

Skate and spiny dogfish landings have 
increased in recent years (sp iny dogfish 
landings in 1990 were 14,300 t, up from  
4 ,500 t in 1989; to ta l skate landings were

11,300 t in 1990, up from  6 ,6 0 0 1 in 1989). 
Nevertheless, these landings levels remain 
well below the long-term  potentia l landings 
and the curren t po tentia l yields fo r these 
fish. This is due to  a steady increase in the 
stocks th roughou t the 1970's and 1980’s 
(F ig. 1-2). Survey catches o f both dogfish 
and skates since 1986 have been the high­
est observed. These dogfish and skate in­
creases, co up led  w ith  g ro u n d fish  and 
flounder declines, ind icate tha t the propor­
tion  o f dogfish and skates in the Georges 
Bank surveys has risen from  roughly 25% 
In 1963 to nearly 75% in recent years.
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other Finfish O ther groundfish taken p rim arily  as by- 
catch in the G ulf o f Maine are goosefish, 
cusk, w olffish, and A tlan tic  halibut. Ocean 
pou t is a byca tch  in southern New En­
gland, while M id-A tlantic bycatch  species 
are scup, w eakfish, b lack sea bass, spot, 
tile fish, searobin, and others. As a group, 
these species are generally overutilized; 
current landings are generally well below 
long-term  m axim a (Table 1-1). M ost o f 
these s tocks are m anaged inc iden ta lly

under FMP's fo r p rim ary  groundfish spe­
cies. For exam ple, goosefish, cusk, w olf­
f is h , and  h a l ib u t  (a l l  o f  w h ic h  a re  
overutilized) are taken in various ground f­
ish fisheries tha t are regulated under the 
N ortheast M u ltispec ies  FMP. S im ila rly , 
scup and b lack sea bass are m a jo r com po­
nents of the sum m er flounder fishery. The 
ASM FC has developed a weakfish FMP, 
and several other stocks (tilefish, scup, and 
b lack sea bass) are slated fo r future FMP’s.

ISSUES 

Principal Groundfish 
and Flounder

O veru tiliza tion  and depletion o f spawning 
stocks are p rim ary  concerns for northeast 
groundfish. F ishing regulations app ly on ly 
ind irect contro ls  (e.g., via mesh size, m in i 
m um  fish size, a n d /o r area closures) on 
harvests. O ther im po rtan t issues are the 
bycatch o f small groundfish in certa in trawl 
fisheries and the incom pa tib ility  o f mesh 
and fish size regulations w hich results in 
excessive g roundfish  discards. Many New 
E ng land  g ro u n d fish e s  (p a r tic u la r ly  on 
G eorges B ank) cross the (J.S.-Canada

boundary, bu t ineffective bila tera l accords 
have contribu ted  to  the dep letion o f these 
stocks. So far, the northeast groundfishes 
have not been seriously hu rt by coastal 
po llu tion, a lthough species such as w inter 
flounder are at risk. A lso, there is concern 
tha t certa in she lf water w arm ing scenarios 
cou ld  alter fish d is tribu tion  patterns and 
predator prey in te ractions Im portan t m a­
rine  m a m m a l-fish e ry  in te ra c tio n s  also 
need to be understood better.

SkaCeand Dogfish The curren t high num bers o f skates and pleted groundfish m ay be inh ib ited  by the
dogfish m ake them  a dom inan t part o f the great num bers o f dogfish and skates tha t 
m ixed groundfish  catches, but because com pete fo r the same food item s or tha t 
there is little  m arke t for them , m any are m ay prey on young  groundfish. 
discarded. In add ition, the recovery o f de-
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SPECIES AND STATUS

Figure 2-1.—U.S. commercial 
landings and abundance indices 
for Atlantic herring and Atlantic 
mackerel o ff the northeastern 
U.S. coast, 1960-90. Abundance 
indices are m ean w eight (kg) per 
to w  taken in NEFSC spring 
bottom  traw l surveys. Landings 
data are for the Georges Bank 
and Gulf o f Maine herring stocks 
and for the coastwide Atlantic 
m ackerel stock throughout its 
range.

C om m ercia l landings o f pelagic o r m id ­
w ater fishes o ff the (J.S. northeast coast 
have averaged about 180 ,0001 since 1988, 
w h ile  re c re a tio n a l la n d in g s  (p r im a r ily  
b luefish and m ackere l) have been about 
2 3 ,0 0 0 1. In 1990, the com m ercia l landings 
produced about $36 m illion  in com m erc ia l
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dockside revenue, o f w hich the long-finned 
squid accounted fo r the greatest portion 
($1 4 m ill io n ) . B lu e fish  and m acke re l 
ang ling  is im po rtan t to  the region, and an 
estim ated $345 m illion  is spent annually 
by bluefish anglers.

The (J.S. northeast m idw ater fisheries are 
dom inated by six species: A tlan tic  m a ck ­
erel, A tlan tic  herring, butterfish, bluefish, 
and  the  lo n g -fin n e d  and  s h o rt-fin n e d  
squids. Four are considered underutilized: 
M ackerel, butterfish, and the tw o squids.

The long-term  popu la tion  trends fo r her­
ring and m ackere l, the princ ipa l pelagic 
species, have fluctuated considerab ly du r­
ing the last 25 years (F ig. 2 1). The abun­
dance index reached m in im a l levels in the 
m id -1 9 7 0 ’s, re fle c tin g  p ronounced  de­
clines fo r both species (as well as the co l­
lapse o f the Georges Bank herring). Both 
species have been increasing in recent 
years. A tlan tic  m ackerel recovered during 
the 1980’s, and stock assessments ind i­
cate a to ta l stock o f about 2.5 m illion  t. 
M ackerel landings in 1990 were very lo w -  
on ly  60 ,600 t. C learly, large quantities o f 
m ackerel are unused (Table 2-1), though 
som e uncerta in ty  in assessments rem ain.

G rowth, m a tu rity  rates, and productiv ity  
declined as the stock has grown.

The G ulf o f Maine herring stock is con­
sidered fu lly  utilized, and to ta l 1990 land­
ings were 51,300 t, representing a 125% 
increase over the 1983 level. The Georges 
Bank herring was v irtua lly  w iped out, after 
landings o f over 370,000 t in 1967 and 
subsequent excessive catches. There are 
in d ic a tio n s  now o f a re co ve ry  o f the 
Georges Bank herrings, based on (J.S. and 
Canadian studies.

O f the two squids, the long-finned squid 
is the m ore im portan t, ow ing to strong 
in te rna tiona l e xp o rt m arke ts  (p rim a rily  
Italy and Spain). Nevertheless, both spe­
cies are considered underfished. Surveys 
ind icate  the ir num bers are above average 
and landings are well below top  h istorical 
levels. Seasonal changes affect the avail­
ab ility  o f both species to  fisherm en, espe­
c ia lly  the short-finned squid.
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SPECIES AND STATUS Butterfish  are likew ise considered under­
utilized, though land ings have dropped 
considerab ly in recent years, ow ing m ostly 
to  poo r fore ign m arkets. The butterfish 
fishery is cu rren tly  well below its LTPY 
(Table 2-1).

B lue fish  land ings peaked in 1980 at

7 2 ,6 0 0 1 but declined to  a 3 0 ,8 0 0 1 average 
in recent years (Table 2-1). M ost bluefish 
(over 80%) are caugh t by sport fisherm en. 
Recent catch declines and a d rop in the 
species’ abundance index suggest that 
b luefish decreased during  the 1980’s and 
tha t the stock is fu lly  exp lo ited.

Table 2-1.—Recent average, 
current potential, and long-term  
potential yields in m etric tons (t), 
and status o f utilization of 
northeast U.S. pelagic fisheries. 
The LTPY, CPY, and RAY for the  
unit equals the sum o f the 
species' LTPY’s, CPY's, and RAY’s.

Long-term potential yield (LTPY) = 
Current potential yield (CPY) = 
Recent average yield (RAY)' =

470.000 t
571.000 t 
176,700 t

Species RAY’
Yield (t) 

CPY LTPY
Status of 
utilization

Atlantic mackerel2- 3-4 73,100 400,000 200,000 Under
Atlantic herring 44,300 51,000 20,000s Full
Bluefish3 30,800 30,000 60,000s Full
Squids

Long-finned 19,200 44,000 44,000 Under
Short-finned 6,800 30,000 30,000 Under

Butterfish 2,500 16,000 16,000 Under

1988-90 average (including foreign and recreational catches), 
includes more than 100 t of foreign landings (primarily Canadian) 
includes more than 100 t of recreational landings.
4For mackerel. U S landings are only 16,100 1 (22%) of the RAY 
^Provisional LTPY's. based on historical landings patterns

ISSUES For m ackere l, butterfish, and the squids, 
the recent average yields represent only 
abou t 30% o f the LTPY’s and, given the 
curren t high abundance o f m ackerel, only 
about 20% o f the CPY.

B io log ica l in teractions o f all these stocks 
have a s ign ifican t effect on the ir p roductiv ­
ity. Herring, m ackere l, and the squids are 
p rim a ry  d iet item s fo r m any predatory 
fishes, seabirds, and m arine m am m als. 
Thus, deve lopm ent o f m ore extensive fish­
eries w ill entail som e bycatch o f m arine 
m am m als, p rim arily  p ilo t whales and com ­
m on dolphins. S im ila rly , deve lopm ent o f 
s ign ifican t fisheries fo r the herring, m ack­
erel, and squids m ay affect species like 
cod, hakes, po llock, goosefish, and spiny 
dogfish which use them  for food. On the 
o ther hand, these pelagic species are also

predators o f young  fish o f m any species.
U ncerta in ty in the iden tifica tion  o f m ack­

erel, herring, and squid stocks is another 
problem  fo r fishery managers. For exam ­
ple, tw o m ackere l spaw ning stocks have 
been identified, bu t w hether o r how m uch 
either has increased is no t know n. L ike­
wise, lack o f in fo rm ation  on the stock struc­
ture o f both squid species adds uncerta in ty 
to  production  data and stock relationships.

The bo ttom  traw l surveys reflect stock 
biom ass trends generally, bu t they are not 
very precise ow ing to  strong effects o f the 
env ironm ent on the d is tribu tion  o f the spe­
cies. Increasing assessm ent precision o f 
sm all pelagic stocks w ill require the devel­
opm en t o f new survey series, perhaps in ­
c lud ing  m idw ater traw ling  com b ined  with 
advanced hydroacoustic  sam pling.
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INTRODUCTION The anadrom ous species o f the A tlan tic  
seaboard are a diverse g roup, inc lud ing  
river herrings (alewife, b lueback herring, 
h ic ko ry  shad), A m erican  shad, striped 
bass, A tlan tic  salm on, sturgeons (A tlan tic  
and shortnose), and ra inbow  sm elt. Regu­
la tion o f the ir stocks is likew ise diverse: 
The A tlan tic  States Marine Fisheries C om ­
m ission (ASMFC) has im plem ented a F ish­
ery M anagem ent Plan (FMP) fo r rive r 
h e r r in g s  a n d  A m e r ic a n  sh a d , w h ile  
shortnose sturgeon is m anaged under an 
Endangered Species A c t (ESA) recovery 
plan. A tlan tic  sa lm on are regulated by a

New England C ouncil FMP and are also 
under North A tlan tic  Salm on Conservation 
O rganization (N A SC O ) auspices. Striped 
bass are regulated under an ASMFC FMP 
and by special Federal au thority  under the 
A tlan tic  S triped Bass A c t (im plem ented by 
NMFS and (JSFWS). C urrent com m ercia l 
landings o f A tlan tic  anadrom ous species 
(Table 3-1; Fig. 3-1, 3 -2 ) are on ly  about
4,000 t, far below  h isto ric  levels. Several 
are or were o f m a jo r recreational im p o rt­
ance to the region (inc lud ing  Am erican 
shad, striped bass, and A tlan tic  salm on).

Table 3-1.—Recent average, 
current potential, and long-term  
potential yields in m etric tons (t), 
and status o f utilization of 
Atlantic anadromous fisheries. 
The LTPY, CPY, and RAY for the 
unit equals the sum of the 
species’ LTPY’s, CPY’s, and RAY’s. 
W here the species' LTPY is 
unknown, the species' CPY is 
substituted in the sum. If the 
species' CPY is unknown, the 
species' RAY is substituted.

Long-term potential yield (LTPY) 
Current potential yield (CPY) = 
Recent average yield (RAY)' =

3.954 t
3.954 t
3.954 t

Species RAY1
Yield (t) 

CPY LTPY
Status of 
utilization

Alewife 1,800 Unknown Unknown Variable by river
American shad 1,200 Unknown Unknown Variable by river
Striped bass2 900 Unknown Unknown Full
Sturgeons 54 Unknown Unknown Variable by river
Atlantic salmon (5 ,000)' 500" Unknown Over

1988-90 average, including foreign and recreational calches. 
includes significant recreational landings
'A tlantic salmon RAY in numbers of fish, primarily intercepted in distant water commercial fisheries. 
'’Atlantic salmon CPY in numbers for U S waters only

SPECIES AND STATUS A tlan tic  salm on h is to rica lly  spawned in 
m any large New England river system s, 
bu t dam s, po llu tion , and industria l and 
a g ric u ltu ra l de ve lop m e n t co m b ined  to 
e lim in a te  m o s t na tive  runs long  ago. 
T o d a y , the  o n ly  s e lf-s u p p o rt in g  (J.S. 
sa lm on runs are in Maine. Restoration 
efforts, in the fo rm  o f s tocking  and fish 
passage construction , are underway in the 
C onnecticut, Pawcatuck, M errim ack, and 
Penobscot Rivers. A fte r 2-3 years o f river 
life, (J.S. A tlan tic  salm on m igrate  to sea 
and th ro u g h  C anadian  and G reenland 
waters.

A tlan tic  salm on spawning-run sizes in 
Maine rivers, plus estim ated (J.S. and dis- 
tant-water catches, are listed in F igure 3-1. 
(J.S. angler harvests averaged 430 fish in 
Maine rivers in recent years, about 10% o f 
the runs. Foreign d istant-water catches

(Canadian and Greenland high-seas com ­
m ercial g ili ne tting) o f (J.S. sa lm on are 
estim ated at 60-80% o f the run. Those 
salm on Fisheries are regulated by NASCO.

Three m ain striped bass stocks range 
along the A tlan tic  coast: Hudson River, 
C hesapeake  B ay, and R oanoke River 
(N .C .). H istorica lly, striped bass have sup­
ported im p o rta n t com m erc ia l and sport 
fisheries, and recreational catches have 
often equaled or exceeded com m ercia l 
landings (F ig. 3-2). C om m ercia l fisherm en 
use a va rie ty  o f gears, inc lud ing  haul 
seines, traw ls, pound and g ili nets, and 
h o o k -a n d - lin e . C o m m e rc ia l la n d in g s  
peaked in 1973, and then began a precip­
itous decline. The dec lin ing landings, cou­
pled w ith consisten tly  poor recru itm ent in 
the Chesapeake Bay, spurred restrictive 
regu la tions by the ASM FC in the mid-
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. . .  SPECIES AND STATUS 1980’s. A dd itiona lly , the U.S. Congress 
passed the S triped Bass C onservation A c t 
w h ich  em pow ered the D epartm ents  o f 
C om m erce and Interior to  bar striped bass 
fish ing in any state w hich ASM FC found 
not in com p liance  w ith its FMP.

In 1989, high recru itm ent in the Chesa­
peake Bay (F ig. 3-2) triggered a s ligh t

re laxation o f regula tions and allowed in­
creased fish ing on all A tlan tic  striped bass 
s to cks  in 1990. The  fishe ries  rem a in  
closely m on ito red  and rig id ly  contro lled. 
M o d e lin g  s tud ies  in d ic a te  th a t s tocks  
should continue to recover if fish ing annu­
ally rem oves 22% or less o f the legal-sized 
fish.

Figure 3-1.—Estimated sizes of 
spawning runs o f Atlantic 
salmon to Maine rivers (numbers 
of fish) and the total catch by 
U.S. anglers and foreign 
commercial fishermen offish  
from those rivers, 1967-90. The 
foreign salmon catch is 
estimated from data on tagged 
and recaptured salmon.
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Figure 3-2.—Striped bass catches 
in commercial and recreational 
fisheries, and the recruitm ent 
index (Maryland “seine index”) 
of young striped bass abundance 
in the Chesapeake Bay, 1954-90. 
The recruitm ent index is the  
average catch per seine haul.
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ISSUES Losses o f A tlan tic  sa lm on o f (J.S. o rig in  in
com m erc ia l fisheries o ff Canada and West 
Greenland severely restrict the restoration 
o f (J.S. runs and fisheries. C urrently, these 
catches are about 10 tim es the hom e-water 
catch o f (J.S. anglers. Problems w ith the 
dow nstream  passage o f young salm on and 
the upstream  passage o f adults around 
dam s also ham per w ild sa lm on restoration 
in m any rivers. A dd itiona lly , the hab ita t in 
m any fo rm er sa lm on stream s is too  de­
graded now to  produce salm on. Long-term  
c lim ate  change m ay also a ffect A tlan tic  
sa lm on. W arm er average tem pera tures 
m ay a llow  w ider forag ing in W est Green­
land w aters by (J.S. sa lm on, bu t m ay 
change the tim ing  o f m igra tions from  river

to  ocean waters.
A  particu la r concern fo r striped bass is 

the potentia l im pac t o f catch-and-release 
fish ing. S triped bass angling effort cur­
rently far exceeds com m erc ia l fishing ef­
fort, and during  the late 1980’s over 90% 
o f the recreationa l catch was released 
alive. If survival rates o f the released fish 
are low, then hook ing  m orta lity  m ay seri­
ously com prom ise  any benefit o f high m in­
im u m  sizes. Chesapeake Bay water quality 
is another concern. F ish ing restrictions 
have helped rebuild the B ay’s severely de­
pleted spaw ning stocks. However, if  poor 
w ater qua lity  ham pers or p roh ib its  survival 
o f young bass, striped bass restoration will 
rem ain threatened.
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INTRODUCTION Several invertebrate  species (i.e., lobsters, 
m o llusks, and shrim ps) have long sus­
ta ined the reg ion ’s m ost valuable fisheries. 
Som e o f them  are qu ite  sensitive to oce­
anic tem perature changes, and popu la­

tions and catches have fluctua ted accord­
ingly. W hile squids are also invertebrates, 
they are covered in U nit 2 w ith o ther “ pe­
la g ic ” fishes.

SPECIES AND STATUS The reg ion ’s m a jo r invertebrate fisheries 
ta rge t five species: A m erican  lobster, surf 
c lam , ocean quahog, sea sca llop, and 
northern shrim p (Table 4-1). In 1990 the 
to ta l value o f these five species was $359 
m illion . Lobster ($154 m illion ) and sea

scallop ($148 m illion ) were the m ost valu­
able o f all northeast fisheries landings. T o ­
ge the r, these five  spec ies are va lued  
highest o f all northeast com m erc ia l fisher-

Table 4-1.—Average annual, 
current potential, and long-term  
potential yields in m etric tons (t), 
and status o f utilization of 
northeast invertebrate fisheries. 
The LTPY, CPY, and RAY for the 
unit equals the sum of the 
species' LTPY’s, CPY's, and RAY’s. 
W here the species’ LTPY is 
unknown, the species’ CPY is 
substituted in the sum.

Long-term potential yield (LTPY) = 67,700 t
Current potential yield (CPY) = 104,700 t
Recent average yield (RAY)’ = 95,300 t

Species RAY1
Yield (t) 

CPY LTPY
Status of 
utilization

Surf clam 2 30,600 32,600 Unknown Full
American lobster 24,600 27,600 Unknown Over
Ocean quahog2 21,800 22,700 22,700 Full
Sea scallop2 15,100 17,400 13,300 Over
Northern shrimp 3,200 4,400 4.0003 Full

'198& 90 average.
2 Da ta for bivalve species are in shucked meat weights. 
3Provisional I TRY, based on historical landings patterns.

American Lobster A m erican  lobsters are caught p rim arily  
w ith baited traps; on ly a sm all fraction  of 
U.S. landings com e from  traw ling. Lobsters 
are partia lly  regulated under a N ortheast 
Fisheries M anagem ent Council (NEFM C) 
Fishery M anagem ent Plan (FMP). Because 
m ost lobsters are caugh t w ith in  state wa­
ters, state catch rules usually app ly. A m er­
ican lobsters are regulated p rim a rily  by a 
m in im um  carapace length o f 3%2-mch (83 
m m ) in the EEZ and 3 ’/4-inch in m ost state

waters. F ishing m orta lity  rates fo r both in­
shore and offshore popu la tions fa r exceed 
the level which w ould  m axim ize the w eight 
o f the catch. One m anagem ent goal is to  
increase  the  size and age o f lobsters 
caught. This w ould a llow  m any m ore ju ve ­
niles to m ature and thereby increase pro­
duction  o f new lobsters. A t the sam e tim e 
the larger juven iles caught w ould  increase 
the landings (F ig. 4-1 ).

Surf Clam and 
Ocean Quahog

S urf c lam s and ocean quahogs are har­
vested w ith hydrau lic  dredging vessels; the 
m a jo rity  o f EEZ landings occur o ff New 
Jersey and the Delm arva Peninsula. Small 
quantities o f surf clam s and ocean qua­
hogs are landed from  southern New En­

gland and the G ulf o f Maine waters. Fisher­
ies fo r these species are still c losed on 
Georges Bank because o f pa ra ly tic  shell­
fish po isoning (PSP) con tam ina tion . Surf 
c lam s and ocean quahogs are m anaged 
under the Surf C lam and O cean Q uahog
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Figure 4-1.—U.S. American 
lobster landings, 1940-90, and 
the number o f lobster traps 
fished in Maine coastal waters  
during that period. In 1990, 
Maine produced 46% of the U.S. 
landings o f the species.

. . .  Surf Clam 
and ocean Quahog

Sea Scallop

3 0 2 .5 0 0

Landings  E llo rt

25
2,000

20
o
o
o

1 .500

eo
ac
■o
c
CO-I

1 ,000

5 0 0

1940 1945 1950 1955 1960 1966 1970 1975 1980 1985 1990

FMP o f the Mid A tlan tic  Fishery M anage­
m ent C ouncil. The p rim ary  c lam  and qua­
hog m anagem ent m easure is a system  o f 
ind iv idua l transferable quotas (ITQ ) allo­
cated on the basis o f h istorica l pa rtic ipa ­
tion  in the fisheries. The deve lopm ent o f 
th is system  is the firs t such a llocation o f 
p roperty  rights fo r m anagem ent o f liv ing 
m arine resources in U.S. waters.

A tlan tic  su if clam  landings increased 
steadily from  11,400 t in 1960 to 43 ,600 t 
in 1974. Subsequent years o f overutiliza­
tion, com bined w ith a large d ie-off along 
the Mew Jersey coast in 1976, led to very 
low  s to cks , and la n d in g s  de c lin e d  to 
15,800 t in 1979. Since 1977, the FMP has 
regulated to ta l annual EEZ surf c lam  land­
ings (where m ost are caught) and has 
addressed the prob lem  o f overcapita liza­
tion (too  m any boats and gear) in the 
fishery. C lam s from  good spaw ning sea­
sons in 1976 and 1977 o ff Mew Jersey and

the Delm arva Peninsula now  com prise the 
bu lk  o f the harvestable stocks. Under cur­
rent harvest rates in the EEZ, there are 
enough su rf c lam s to  support current EEZ 
landings o f 24,000 t well in to  the 1990's.

As surf clam  popula tions collapsed in the 
m id -1970 ’s, ocean quahog landings in­
creased rap id ly to fill the need for pro­
cessed c lam  products. Landings increased 
from  600 t in 1975 to  the curren t level of
22,000 t. Ocean quahogs inhabit the Gulf 
o f Maine, Georges Bank, and the relatively 
deep waters o f the M id-A tlantic continenta l 
shelf. In the coo ler waters o f the Gulf of 
Maine, they are found re latively near shore. 
The species is extrem ely slow grow ing, and 
quahogs over 100 years old are com m on 
in the popu la tions (pa rticu la rly  in the Mid- 
A tlan tic  reg ion). C urrent annual landings 
have been m ainta ined at less tha t 2% o f the 
estimated stock in view o f its lim ited annual 
p roductiv ity .

H istorica lly, sea scallop landings have fluc­
tuated greatly in response to changes in 
p roduction  and fish ing effort, recru itm ent 
variab ility , and changing e ffo rt patterns by 
U.S. and Canadian fisherm en (Fig. 4 2). 
Good production  in recent years brought 
increased fish ing effort and record U.S. 
landings in 1990. Because scallops are 
fished when young, yie ld is far below w hat 
it cou ld  be if scallops were allowed to grow  
m ore  before harvest. T h is  s itua tion  is 
called “ grow th overfish ing .”

Sea scallops are harvested on the con ti­
nental shelf from  the V irg in ia Capes to The 
Hague Line (between the U.S. and Cana­
dian portions o f Georges B ank), and in the 
G ulf o f Maine. Sea scallops are prim arily  
dredged, though small quantities are taken 
w ith otter traw ls and by divers (in the Gulf 
o f M aine). The Sea Scallop FMP o f the 
MEFMC regulates the fishery prim arily  by 
m a x im u m -m e a t-c o u n t re g u la tio n s  in ­
tended to p ro tect sm all scallops.
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Figure 4-2.—U.S. and Canadian 
landings of A tlantic sea scallops 
in the northeastern U.S. and 
southeastern Canadian waters, 
1940-90.

Northern Shrimp The A tlan tic  States M arine Fisheries Com 
m ission (ASM FC) regulates the northern 
sh rim p fishery in the G u lf o f Maine; regula­
tions contro l the season length (D ecem ber 
to M ay) and the type o f gear.

N orthern  sh rim p  are harvested exclu­
sively from  the G ulf o f Maine w ith sm all- 
mesh trawls. N orthern sh rim p  are at the 
so u th e rn  e x te n t o f th e ir  g e o g ra p h ica l 
range in (J.S. waters, and high abundance 
o f sm all sh rim p is generally a result o f low 
w ater tem peratures.

The G ulf o f Maine fishery fo r northern

sh rim p has undergone a boom  and bust 
cycle  over the past 25 years. Landings 
peaked at 12,800 t in 1969 bu t rapid ly 
declined during the 1970 ’s to a po in t where 
no fishing was allowed in 1978, under reg­
u la tions o f ASM FC. The rapid decline in 
abundance has been attribu ted  both to 
overfish ing and to  unusually  h igh water 
tem peratures in the 1970’s. Populations 
have rebuilt som ew hat from  the very low 
levels o f the late 1970’s. Recent landings 
have stabilized at about 4 ,0 0 0 1, and fishing 
m orta lity  rates are now re lative ly low.

ISSUES The sea scallop fish ing m orta lity  rate is far 
h igher than tha t w hich w ould produce the 
m ax im um  yie ld (i.e., grow th overfish ing). 
C urrent m eat-count regulations have little  
con tro l over to ta l fishing m orta lity  rates, 
bu t do offer some pro tection fo r 3-year-old 
scallops. Recent strong year-classes have 
increased (J.S. land ings to record levels 
(F ig. 4-2), but production  has varied w idely 
because the fishery is h igh ly dependent on 
the incom ing  year-class each year.

Am erican  lobster m anagem ent is co m ­
plicated by the in ternationa l trade in live 
lobsters between Canada and the United 
States. C on fo rm ity  o f im ports  w ith U.S. size 
lim its  is a m a jo r po litica l issue. Despite 
grow th in recent landings, the fishery is still

a lm ost com plete ly supported by young 
lobsters jus t m eeting the m in im u m  size, 
and th is is a source o f serious concern for 
the long-term  health and stab ility  o f the 
fishery. The re lative ly high lobster p roduc­
tion in recent years provides an opp o rtu ­
n ity to  increase the m in im um  legal lobster 
size w ith m in im u m  short-term  catch loss. 
Th is o p p o rtu n ity  m ay no t be available 
later, and fu ture increases in legal size 
lim its  w ould be even m ore d ifficu lt to  im ­
plem ent. O verall increases in lobster land­
ings in m ost western A tla n tic  areas (a 
record o f 27,000 t in 1990) im p ly  tha t they 
m ay be due m ore to favorable environm en­
tal cond itions fo r young  lobster survival 
than to  the effects o f fishery regulation.
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. . .  ISSUES An im portan t con tinu ing  issue in the surf 
c lam -ocean quahog fishery w ill be the im ­
p lem enta tion  o f the ITQ  system  which re­
m oved the need fo r com p lex catch and 
e ffo rt restrictions. There has been a bene­
ficia l reduction in the size o f the su rf c lam  
fleet (from  about 115 to 68 vessels) in the 
firs t six m onths under the ITQ  system .

An im po rtan t question com p lica ting  the 
long-term  m anagem ent o f northern shrim p 
is the relative in fluence o f fishing and envi­
ro n m e n ta l v a r ia b il ity  on p o p u la tio n s . 
Under coo ler water tem perature regimes, 
juven ile  survival and subsequent recru it­
m ent appear to be enhanced. In tim es o f 
w arm er w ater tem peratures, husbanding 
the adult stock w ill tend to stabilize year-to- 
year land ings fluc tua tion  and preserve 
spaw ning biom ass fo r m ore favorable en­
v ironm enta l conditions.

N orthern shrim p undergo a sex reversal,

beg inning as m ales and changing to  fe­
males during the ir th ird  year o f life. Under­
standing the effects o f harvesting on a 
species w ith such a life h istory pattern, 
particu la rly  in re lation to the size (age) at 
capture and the overall fish ing m orta lity  
rate, is an im p o rta n t issue fo r developing 
m anagem ent strategies.

Bycatch o f undersized groundfish in the 
small-mesh trawl fishery targeting northern 
sh rim p is an im p o rtan t and contentious 
m anagem ent issue. The NEFSC Sea Sam­
pling Program  has docum ented the sea­
sonal and tem pora l extent o f bycatch o f 
groundfish in the sh rim p fishery. Potential 
bases fo r reso lu tion o f the bycatch prob­
lem  include the deve lopm ent and use of 
traw ls designed to  retain sh rim p while re­
leasing ground fish  ( “ separator traw ls” ), 
and tem pora l and spatia l closures to m in i­
m ize groundfish bycatch.
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INTRODUCTION M igra tory high-seas fishes (called “ oceanic im portan t fisheries, w hile in recent years,
pe lagios” ) are caugh t fo r spo rt a n d /o r ye llow fin  tuna have becom e im p o rtan t to 
com m erce. In the A tlan tic  Ocean, sword- (J.S. fisherm en, 
fish and b luefin tuna have long provided

SPECIES AND STATUS

Figure 5-1.—U.S. landings of 
tunas, swordfish, marlins, 
sailfish, and spearfish from the 
western North Atlantic Ocean, 
and the percentage of the total 
landings made up of the primary 
species (bluefin and yellowfin  
tuna and swordfish), 1961-90.

Im portan t species include swordfish, blue­
fin tuna, ye llow fin  tuna, bigeye tuna, alba- 
core, sk ip jack tuna, blue and w hite m arlin , 
sailfish, longbill spearfish, and other m inor 
fishes. M any anglers catch b illfish, blue 
m arlin , white m arlin , and sailfish in (J.S. 
waters and occasiona lly  longbill spearfish. 
C om m ercia l fishing fo r them  in (J.S. waters 
is now banned, bu t the species m ay be 
accidenta lly  caught on tuna and swordfish 
longlines.

F rom  the early 1960’s th rough  1977, 
(J.S. fisherm en averaged about 5,000 t per 
year (2,000-12,000 t/ye a r) o f oceanic pe­
lagios (F ig. 5-1). S ince 1978, (J.S. fisher­
m en have caught 8 ,0 0 0 1 or m ore per year, 
and during 1987-89 they averaged 18,130 
t/ye a r. However, the estim ated curren t po­
tentia l y ie ld o f oceanic pelagios is 13,335 
t/ye a r, and the long-term  potentia l y ie ld  to 
the (J.S. fleet is estim ated at 23,471 t (Table 
5-1).

Since 1960, the top  species in the (J.S. 
harvest has shifted from  bluefin  tuna to 
swordfish to  ye llow fin  tuna (Fig. 5-1) as 
each species becam e increasingly over­
fished. In 1961-73, b lue fin  tuna repre­

sented 45-80% o f the (J.S. western A tlan tic  
catch. But since 1977, the percentage has 
dropped to  less than 10%, reflecting the 
crash in the b luefin tuna popu la tion  (Fig. 
5-1 ), catch restrictions, and the increasing 
harvests o f alternate species. D uring 1961- 
73, swordfish represented 5-20% o f the 
(J.S. catch, rose to  60% in 1982, but has 
since dropped to abou t 33% (F ig. 5-1). 
D u r in g  1 9 6 1 -8 3 , th e  p e rc e n ta g e  o f 
yellow fin  tuna in the (J.S. N orth A tlan tic  
catch was usually less than 10%, bu t that 
has since risen to  45%.

The O.S. dockside value o f these fishes 
soared fro m  a b o u t $20  m illio n  (early  
1980’s) to over $100 m illion  in 1988. D ur­
ing 1987-89, the average annual dockside 
value was $96.5  m illion .

A ngler harvests o f large pelagic fishes 
are hard to ta lly  because the ir catch is 
com para tive ly  sm all. A lso, tagg ing  and re­
leasing o f som e species have grow n in 
recent years, so fewer are landed. The 
average annual catch by anglers fo r 1987- 
89 is conservative ly estim ated at 1,900 t. 
F ishing tou rnam ent surveys indicate a sub­
stantia l increase in b illfish  fish ing since
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Table 5-1.—Recent average, 
current potential, and long-term  
potential yields in m etric tons (t), 
and status o f utilization of 
Atlantic highly m igratory pelagic 
species. The LTPY, CPY, and RAY 
for the unit equals the sum of the 
species’ LTPY's, C P rs, and RAY’s. 
W here the species' LTPY is 
unknown, the species’ CPY is 
substituted in the sum. If the 
species’ CPY is unknown, the 
species’ RAY is substituted.

. . .  SPECIES AND STATUS

ISSUES

Long-term potential yield (LTPY)1 = 23,471 t
Current potential yield (CPY)’ = 13,335 t
Recent average yield (RAY)1- 2 = 18 ,1301

____________________Yield (t)___________________________  Status of
Species and area____________ RAY2- 3______________CPY2_______________ LTPY2_______________ utilization

Bigeye tuna (Atlantic) 55,600 Unknown 70,800 Under
Albacore (N. Atlantic) 34,566 Unknown 48,000 Full
Yellowfin tuna (W. Atlantic) 28,267 Unknown 31,000 Unknown
Skipjack tuna (W. Atlantic) 26,200 Unknown 33,000 Full
Swordfish (N. Atlantic) 18,896 5,300 16,000 Over
Bluefin tuna (W. Atlantic) 2,900 2,000 11,000 Over
Billfishes

Blue marlin (N. Atlantic) 773 Unknown 2,400 Full
W hite marlin (N. Atlantic) 351 Unknown Unknown Unknown
Sailfish (W. Atlantic 812 Unknown Unknown Full

Other tunas (Atlantic) 57.700 Unknown Unknown Unknown

’ Total LTPY, CPY, and RAY based only on the U.S portion of the yield under present fishing patterns. 
• 148840 average.
ind ividual LTPY's, CPY’s, and RAY’s based on entire stock, regardless of harvesting nation.

1972, though there are no precise data on 
these anglers. B illfish tou rnam ent grow th 
in some southern states indicates a fivefold 
to  tenfo ld  increase in this fishery since 
1972. More data are needed, however, to 
quan tify  the recreational fishery trends fo r 
these fishes in the (J.S. A tlan tic  and G ulf 
waters.

A t least two A tlan tic  pelagic species are 
far overutilized. Recent swordfish harvests 
have heightened the risk o f a popu la tion  
collapse: Though in ternationa l swordfish 
pro tection  rules have been adopted, they 
m ay not prevent serious production losses. 
B luefin tuna have been overharvested, se­
verely reduced, and harvest cuts were im ­
p lem ented in 1982. However, there has 
been no apparent increase in adu lt num ­
bers, and, indeed, it appears tha t spawning 
stocks continue to decline.

A tlan tic  oceanic pelagic fishes m igrate  
w idely, and they are harvested over broad

oceanic areas by both (J.S. and foreign 
com m erc ia l and recreational fishermen. 
Thus, both nationa l and in ternationa l m an­
agem ent are m andatory fo r the ir survival. 
In all cases, sc ientific  stock assessments 
provide the bases fo r regulations. The (J.S. 
fleets fish from  the northwestern A tlan tic  
Ocean through the Caribbean Sea and the 
G ulf o f M exico. W hen in (J.S. ju risd ic tion , 
they m ay be regulated under the Magnu- 
son Fishery C onservation and Manage­
m ent A c t (M FCM A) as well as international 
a g re e m en ts  th ro u g h  the  In te rn a tio n a l 
C om m ission fo r the Conservation o f A tlan­
tic Tunas (ICC AT).

(J.S. fishery m anagem ent plans have 
been developed fo r swordfish, blue m arlin, 
w hite m arlin , sailfish, and spearfish under 
the MFCMA. In ternationa l regulations are 
being adopted fo r swordfish fo r the high 
seas. Bluefin tuna fishing has been regu­
lated fo r nearly a decade.

M anagem ent o f such h ighly m igra tory spe­
cies is d ifficu lt. Dom estic regulation alone, 
w ithou t in ternationa l agreem ents, has lim ­
itations. On the o ther hand, in ternationa l 
agreem ents are d ifficu lt to  achieve if the 
p rim ary  fishing nations canno t agree on

fish ing and conservation objectives. Some 
nations see such rules as too restrictive o f 
short-term  gains, while others see them  as 
too  lax for long-term  conservation.

O th e r  o c e a n ic  p e la g ic s ,  n o ta b ly  
ye llow fin  tuna, blue m arlin , white m arlin,
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. . .  ISSUES and sailfish, are subjects o f (J.S. concern. 
M arlin and sailfish bycatches in tuna and 
swordfish fisheries are a prob lem , espe­
c ia lly  as com m erc ia l fisheries m ove in to  
concentra tions o f b illfishes im p o rtan t to 
anglers. M eanwhile, expansion o f the (J.S.

long line fishery fo r G u lf ye llow fin  tuna and 
Spanish long line  fish ing in the trop ica l 
eastern A tlan tic  have heightened concern 
fo r distressed A tla n tic  tunas, swordfish, 
and the billfishes sought by anglers.



UNIT 6 ATLANTIC SHARK FISHERIES

INTRODUCTION

Figure 6 -1 .—U.S. commercial 
and recreational landings and 
abundance indices o f large and 
small coastal A tlantic sharks, 
1979-90.

SPECIES AND STATUS

A bou t 350 species o f sharks are know n 
worldw ide, and 72 frequent (J.S. waters 
along the A tlan tic  coast, G ulf o f M exico, 
Puerto Rico, and the (J.S. V irg in Islands. 
Sharks have been fished in lim ited  coastal 
areas for m any years, but the large coastal 
sharks have been intensively fished on ly  a 
few years. Sharks were firs t fished p rim a r­
ily fo r the ir livers (liver oil fo r v itam in  A ) 
and hides (fo r leather). O ther m ino r p ro ­
ducts were fresh and salted meat, dried fins 
(fo r O rienta l sharkfin  soup), and fish meal.

Under the M agnuson Fisheries Conserva­
tion and M anagem ent A c t (M FCM A), U.S. 
A tlan tic  sharks have been d ivided into 
three m anagem ent groups (Table 6-1 ): 1 ) 
Large coastal sharks (white, tiger, lem on, 
sm ooth and great ham m erhead, basking, 
whale, b lacktip , sandbar, reef, dusky, sp in­
ner, silky, bull, bignose, Galapagos, night, 
ragged too th , nurse, and sca lloped), 2) 
sm all coastal sharks (A tlan tic  and Carib­
bean sharpnose , fin e to o th , b lacknose , 
bonnethead, and A tlan tic  angel), and 3) 
pelagic sharks (longfin  and shortfin  m ako, 
blue, porbeagle, thresher, b igeye thresher, 
oceanic w hite tip , sevengill, sixgill, and big­
eye sixg ill).

Both U.S. recreational and com m ercia l 
shark fisherm en seek coastal sharks along 
the A tlan tic  seaboard. Pelagic sharks are 
targeted by tou rnam ent anglers, pa rticu ­
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The appearance o f low  cost, synthetic v ita ­
m in  A  ended som e o f the small shark 
fisheries in 1950. Very little  shark was 
eaten in the United States before 1970. 
Since then, shark has becom e popular due 
to better handling, m arke ting  and p rom o­
tion, and an econom y favoring low-cost 
shark over m ore expensive fish. Very re­
cently, however, h igh levels o f m ercury 
have been found in some sharks which has 
destabilized the shark m arke t (Fig. 6-1).

larly o ff the M id-A tlantic states, and are 
inc identa lly  caugh t by swordfish and tuna 
longliners. The dockside value o f the com ­
m ercia l shark fisheries has averaged about 
$7 m illion  annua lly  in recent years.

Anglers fish for sharks on both tourna­
m ent and non tournam ent trips, the latter 
being the m ore prevalent. M ontournam ent 
anglers usually catch sm all coastal sharks 
tha t are generally no t targeted by com m er­
cial fisheries. However, com m erc ia l and 
recreational fisherm en can affect the shark 
fish ing o f each other. The G ulf shrim p fish­
ery ca tches and d isca rds  m any small 
coastal sharks (m ostly  sharpnose). Also, 
headboa t ang le rs  depend on b la ck tip  
sharks, a species seasonally taken by 
longline and d rift g illne t fisherm en. Many 
southern shark tou rnam ent anglers also 
fish fo r the same large coastal species

10
Sm all c o as ta l sharks  index  
Large c o as ta l sharks  Index

R ecreatio n a l landings  
C om m ercia l landings
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Table 6-1.—Recent average, 
current potential, and long-term  
potential yields in m etric tons (t), 
and status o f utilization for 
Atlantic sharks. The LTPY, CPY, 
and RAY for the unit equals the  
sum of the species’ LTPY’s, CPY's, 
and RAY’s. W here the species’ 
LTPY is unknown, the species' 
CPY is substituted in the sum. If 
the species’ CPY is unknown, the 
species' RAY is substituted.

Long-term potential yield (LTPY) = 9,730 t
Current potential yield (CPY) = 7,630 t
Recent average yield (RAY)1 = 9,530 t

Species and area RAY2’ 3
Yield (t) 
CPY2 LTPY2

Status o f 
utilization

Large coastal sharks2 3,800 1,900 3,400 Over
Small coastal sharks3’ 4 3,000 3,000 3,600 Under
Pelagic sharks5 2,730 Unknown Unknown Unknown

M 988-90 average.
includes sandbar, reef, blacktip, dusky, spinner, silky, bull, bignose. Galapagos, night, tiger, lemon, ragged tooth, nurse, scalloped, 
smooth and great hammerhead, whale, basking, and white sharks
includes Atlantic and Caribbean sharpnose, finetooth, blacknose, bonnethead, and Atlantic angel sharks
^Almost all o f the small coastal shark yield is caught as bycatch in the Gulf shrimp fishery and discarded at sea
includes longfm and shortfin mako, blue, porbeagle, thresher, blgeye thresher, oceanic whitetip, sevengill, sixgill, and bigeye sixgill
sharks

SPECIES AND STATUS taken by com m erc ia l fisherm en. Tou rna ­
m en t anglers fu rthe r north  (M id A tlan tic  
states and southern New England) fish fo r 
shortfin  m ako  and blue sharks that are 
caugh t inc identa lly  by large pelagic long- 
line fisheries. In another tw ist, sharks taken 
by anglers along the A tlan tic  and Gulf 
coasts are often sold to com m erc ia l fish 
buyers (in 1986 about 9% o f the “ com m er­
c ia l” land ings were taken by rod-and reel 
fisherm en).

Meanwhile, a m obile  long line fishery ta r­
gets large coastal sharks in both A tlan tic  
and G ulf waters, tak ing  several species 
im p o rtan t to  anglers. Fish buyers prefer 
sharks o f 15-50 pounds (dressed w eight), 
bu t la rger sharks m ay be k illed  ju s t fo r

the ir fins.
O ther boats use g ili nets, inc lud ing  d rift 

g ili nets, fo r b lack tip  shark near shore in 
late sum m er and early autum n. G u lf snap- 
pe r-g roupe r boats, p a rtic u la rly  b o tto m  
longliners, also land sharks. M any sharks 
caugh t by G u lf sh rim p traw lers are dis­
carded at sea (though  fins m ay be saved), 
bu t large valuable sharks are kep t and 
sold.

M any sharks are also caught in the pe­
lagic swordfish and tuna long line  fishery. 
W orth  lit t le  o r no th ing , m os t o f these 
sh a rk s  are d is c a rd e d  a t sea, th o u g h  
shortfin  m ako  are regu larly landed ow ing 
to the ir m arke t value.

ISSUES Recreational and com m erc ia l fisherm en 
have both voiced concern about declin ing 
shark  popu la tio n s . S harks live 30-40 
years o r m ore, they grow  and reproduce 
slow ly, and therefore they are very vu lner­
able to overutiliza tion. F inn ing, a com m on 
com m erc ia l fish ing practice o f rem oving

fins from  sharks and d iscard ing  the rest o f 
the shark overboard, has been critic ized. 
A nother p rob lem  is a critica l lack o f data 
on shark num bers, b io logy, d is tribu tion , 
life h istory, and harvest. W ithou t this data, 
it is d ifficu lt to  address shark problem s.



UNIT 7 ATLANTIC COASTAL MIGRATORY PELAGIC FISHERIES

INTRODUCTION

Figure 7-1.—Atlantic coast 
migratory pelagic fish landings 
and abundance (biomass) indices 
for king and Spanish mackerels, 
1979-90.

“ Coastal pe lag ic” fishes, w hich range from  
the shore to  the outer edge o f the (J.S. 
continenta l shelf, include k ing , Spanish, 
and cero m ackerel; do lphin  fish, and cobia. 
They are found from  the G u lf o f Maine 
southw ard in to  Cuban, Central A m erican, 
and Brazilian waters.

In general, coastal pelagics sw im  fast, 
fo rm  schools, feed voraciously, g row  rap­
id ly, m ature rather early, and spawn fo r 
extended periods o f tim e. They are sought 
by both sport and com m erc ia l fisherm en 
who, respectively, caught 8 ,000-17,000 t 
and 5 ,000-10,000 t/y e a r during  1979-89 
(F ig. 7-1).

(J.S. and Mexican com m erc ia l fisherm en 
have fished Spanish m ackerel since the 
1 8 5 0 ’ s and  k in g  m a c k e re l s ince  the  
1880's. The Spanish m ackerel fisherm en 
began fish ing near New York and New 
Jersey w ith tro lling  gear, bu t the m ost com ­
m on ly  used gear since the 1950 ’s has been 
the g ili net, especially the runaround gili 
net. A bou t 1900, the (J.S. fishery shifted 
southw ard un til m ost o f the com m erc ia l 
harvest was taken in the southern and Gulf 
states, as it is today. In 1990, over 90% o f 
the com m erc ia l catch was landed in F lo r­
ida. The Spanish m ackerel recreational 
fishery is equally s ign ificant, and anglers
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now catch about ha lf o f all the Spanish 
m ackere l taken.

C om m erc ia l k ing  m ackere l fisherm en 
have used gili nets, tro ll lines, handlines, 
purse seines, o tte r trawls, and pound nets. 
Runaround g ili nets and tro ll lines were the 
p rim ary  gears used in F lorida un til the late 
1970’s, when purse seines began to  boost 
harvests. Purse seines are now banned 
under the Coastal Pelagic F ishery Manage­
m ent Plan (CPFMP). K ing m ackerel are 
c o m m e rc ia lly  fished fro m  Chesapeake 
Bay southw ard. Four m a jo r production 
areas are N orth  Carolina; Port Salerno to 
Sebastian, Fia.; the F lorida Keys; and Na­
ples, Fia. Grande Isle, La., a fifth  area until 
the early 1980’s, was believed to harbor 
o lder fem ales and serve as a m ajor spawn­
ing ground fo r G u lf k ing  m ackerel. Catch 
was believed to  be very high on these fish 
during  the late 1970’s and early 1980’s. 
Few fish are now taken in this region and 
it no longer contribu tes m uch to  the fish­
ery. A  large k ing  m ackere l sport fishery 
also exists o ff Panama C ity, Fia., and o ff 
o ther southeastern states. S port landings 
are though t to  have been hu rt by the ex­
panding com m ercia l fisheries in the 1970’s 
tha t were m ostly  unregu la ted  un til the 
1980’s.
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SPECIES AND STATUS

Table 7-1.—Recent average, 
current potential, and long-term  
potential yields in m etric tons (t), 
and status o f utilization of 
Atlantic coastal m igratory pelagic 
fishes. The LTPY, CPY, and RAY 
for the unit equals the sum of the 
species’ LTPY's, CPY’s, and R AY’s. 
W here the species' LTPY is 
unknown, the species' CPY is 
substituted in the sum. If the 
species’ CPY is unknown, the 
species' RAY is substituted.

ISSUES

A tlan tic  do lph in  and cobia sport fisheries 
produce m ore than 90% o f the to ta l annual 
y ie ld  o f coasta l pe lag ic species. Som e 
cobia are inc identa lly  caught by com m er­
cial m ackere l fisherm en. Cero m ackerel 
are u n im po rtan t and are usually taken in 
o ther fisheries.

Coastal pelagic fishes (m ackerels, cobia, 
and do lph in ) are m anaged under the jo in t 
CPFMP and regulations adopted by the 
M id-A tlantic, South A tlan tic , and G ulf o f 
M exico F ishery M anagem ent Councils. A l­
though M exican catches are believed large, 
on ly  Cl.S. fisherm en are now regulated. 
K ing and Spanish m ackerel catches have 
been lim ited  under increasing ly restrictive 
Federal m anagem ent since 1982, along 
w ith a s im ila r tigh ten ing  by the states. Dol­
phin and cobia are m anaged th rough m in ­
im u m  fish  size and cree l lim its ; cero 
m ackere l fish ing is m in im a l and unregu­
lated.

This group as a whole now yie lds only

about 53% o f its long-term  potentia l (Table
7-1), and m any species are fished near or 
over m ax im um  p roduction  levels. Three of 
the four m ackere l stocks are overutilized 
and have been under a rig id rebuild ing 
schedule since 1983.

The G ulf k ing  m ackerel stock, like ly  the 
one w ith the largest long-term  potentia l, is 
also severely depressed and is producing 
the least. Recent average annual p roduc­
tion  is at 25% o f its m ax im um  level; stock 
reduction was due to  excessive harvests 
from  the late 1970‘s through the early 
1980’s. Liberal fish ing rules and sparse 
data ham pered conservation un til 1986.

The A tlan tic  k ing m ackere l g roup  is near 
m ax im um  p roduction . Spanish m ackerel 
are below m ax im um  production  levels, but 
are recovering. The status o f cobia and 
do lphin  in the southeastern A tlan tic  is un­
clear. They are m ostly caught by anglers, 
but the data needed to assess long-term  
production  do not exist.

Long-term potential yield (LTPY) = 28,283 t
Current potential yield (CPY) = 20,980 t
Recent average yield (RAY)1 = 14,881 t

Species and area RAY'
Yield (t) 

CPY LTPY
Status of 
utilization

Dolphin 4,170 Unknown Unknown Unknown
King mackerel

Gulf of Mexico 2,413 2,670 9,750 Over
Atlantic 2,942 5,221 3,632 Under

Spanish mackerel
Gulf of Mexico 1,934 4,722 5,457 Over
Atlantic 2,403 3,178 3,715 Over

Cobia 997 Unknown Unknown Unknown
Cero mackerel 22 Unknown Unknown Unknown

'1988-90 average.

M anagem ent o f coastal pelagic species will 
require the coord ina tion  o f Federal, state, 
and internationa l regu la tory actions to  ac­
com m odate  the m ig ra to ry  behavior o f the 
m ackerels.

The a llocation o f the yield between recre­
ational and com m erc ia l users rem ains an 
issue. This has becom e particu la rly  critica l 
because the m ackere l popu la tion  has de­
clined.



UNIT 8 ATLANTIC/GULF OF MEXICO/ 
CARIBBEAN REEF FISH FISHERIES

INTRODUCTION

SPECIES AND STATUS

Figure 8 - 1 — Recreational and 
commercial reef fish landings 
from the Gulf of Mexico and the 
index o f abundance o f young  
red snappers, 1979-90.

The term  “ reef fishes" includes species that 
prefer cora l reefs, a rtific ia l structures or 
o ther hard bo ttom  areas, and tilefishes that 
prefer sandy bottom  areas. They range 
from  the coast to  about 150 m  depth, 
depending on the species and area.

E co log ica lly, reef fish fisheries are inte­
grated w ith such o ther fisheries as spiny
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lobster, conch, stone crab, corals, “ live” 
rock, and o rnam enta l aquarium  fishes. 
N onconsum ptive  uses o f reef resources 
(i.e., ecotourism , sport d iv ing, education, 
and scientific  research) are also econom i­
ca lly im po rtan t and can co n flic t w ith com ­
m ercia l or recreational fisheries.

Reef fish fisheries vary greatly by location 
and species; they are extrem ely com plex 
and have m any users: C om m ercia l, artisa­
nal, recreational, and scientific. Anglers 
specialize in fish ing fo r food, sport, and 
trophies, and operate from  charterboats, 
headboats, private boats, and shore, using 
fish traps, hook and line, longlines, bandit 
rigs, spears, tram m el nets, and barrier 
nets.

Reef fish have been caugh t fo r centuries, 
bu t good statistica l data fo r m ost areas 
began in the late 1970’s when recreational 
fishery surveys were started. F ishery data 
co llection remains d ifficu lt ow ing to diverse 
user groups, broad geographical areas, 
and the m any ports where fish are landed. 
F ishing pressure has increased w ith grow ­
ing hum an popula tions, greater dem ands 
fo r fishery products, and techno log ica l im ­
provem ents, such as longlines, wire fish 
traps, e lectron ic fish finders, and naviga­
tional aids.

Reef fisheries vary w idely by area In 
m ost cases, the cu rren t and long-term  po­
ten tia l y ie lds are unknow n, though fo r 
m any species they are probably higher 
than present average yields w ould indicate 
(T a b le  8 -1 ). F o r e xam p le , the  recen t 
Puerto Rican 3-year average landings for 
m ost species were on ly  a small fraction o f 
the h ighest reported annual landings. In 
m any cases, data are not available by spe­
cies, fishery com ponent, o r area. Statistics 
are confounded because species are easily 
m is id e n tif ie d  ow ing  to  s im ila r appear­
ances.

More than 100 reef fishes are im portan t 
to  com m ercia l o r sport fisherm en (Table 
8-1). W hile landings and value fo r ind iv id­
ual species are not large, reef fishes overall 
produce s ign ifican t landings and values 
(F ig. 8-1, 8-2). Recent average com m er­
cial catches fo r the (J.S. A tlan tic  and Gulf 
have been about 9,000 t w ith a dockside 
value o f $48 m illion. Sport fisherm en make

R e cre e tio n a l le nd in gs  

C om m erc ia l land in gs  
Rad s n s p p a r index
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Table 8-1.—Recent average, 
current potential, and long-term  
potential yields in m etric tons (t), 
and status o f utilization of 
Atlantic, Gulf of Mexico, and 
Caribbean reef fishes. The LTPY, 
CPY, and RAY for the unit equals 
the sum of the species' LTPY's, 
CPY’s, and RAY’s. W here  the 
species' LTPY is unknown, the 
species' CPY is substituted in the 
sum. If the species' CPY is 
unknown, the species' RAY is 
substituted.

. . .  SPECIES AND STATUS

Long-term potential yield (LTPY)' = 41,404 t
Current potential yield (CPY)1 = 28 ,0 6 5 1
Recent average yield (RAY)2 = 28 ,3 6 6 1

 Yield (t)__________________________ 5tatus of
Area and species_________________ RAY2____________ CPY1_______________LTPY1______________ utilization

Gulf o f Mexico
Red snapper 2.024 1,800 15,000 Over
Red grouper 772 Unknown Unknown Unknown
Nassau grouper and jew fish3 35 0 Unknown Over
Shallow groupers (7 species) 1,125 Unknown Unknown Over
Other groupers (5 species) 4,887 Unknown Unknown Unknown
Other snappers ( 14 species) 2,957 Unknown Unknown Unknown
Porgies (6 species) 2,080 Unknown Unknown Unknown
Amberjacks (2 species) 2,015 Unknown Unknown Unknown
Grunts (3 species) 683 Unknown Unknown Unknown
5ea basses (3 species) 523 Unknown Unknown Unknown
Others (16 species) 888 Unknown Unknown Unknown

Atlantic
Wreckfish 909 Unknown Unknown Full
Vermilion snapper 837 Unknown Unknown Over
Red snapper 271 Unknown Unknown Over
Red porgy 388 Unknown 450 Over
Nassau grouper and jew fish3 42 0 Unknown Over
Other groupers (16 species) 1,705 Unknown Unknown Over
Sea basses (3 species) 1,484 Unknown Unknown Unknown
Other snappers ( 12 species) 1,421 Unknown Unknown Over
Amberjacks (2 species) 1,115 Unknown Unknown Unknown
Other porgies (8 species) 700 Unknown Unknown Unknown
Grunts (11 species) 416 Unknown Unknown Unknown
Others (12 species) 609 Unknown Unknown Unknown

Caribbean
Nassau grouper and jew fish3 0 0 Unknown Over
Snappers ( 10 species) 225 Unknown Unknown Unknown
Other groupers (6 species) 64 Unknown Unknown Unknown
Grunts (5 species) 63 Unknown Unknown Unknown
Others (50 species) 128 Unknown Unknown Unknown

'LTPY i s  probably greatly understimaled and CPY overestimated, although potential production estimates are not available for most 
species groups, many are probably overutilized 
21988-90 average.
3 A total fishing prohibition has been imposed or is being considered

m ore than 20 m illion  angler-trips annually.
The reef fish m anagem ent un it includes 

about 100 species (exclud ing those fo r the 
m arine aquarium  trade). In the southeast­
ern U.S. region, the un it is m anaged by 
three councils fo r Federal waters, eight 
states, the U.S. V irgin Islands, and Puerto 
Rico.

Reef fishes are vulnerable to  overfish ing 
ow ing to  their long lives, slow grow th, ease 
o f capture, large body size, delayed repro­
duction , and o ther factors. Most are p ro b ­
ably fu lly  and overutilized (Table 8-1). Red 
snapper, trad itiona lly  the m ost im portan t

G ulf reef fish, is overutilized in part as a 
result o f its incidenta l catch by the shrim p 
fishery. E igh t o f the ten m a jo r species in 
the A tlan tic  headboat fishery show signifi­
cant size declines since 1972. In the Carib­
bean, such trad itiona l fishery m ainstays as 
Nassau grouper have p ractica lly  d isap­
peared, and to ta l landings o f species o f 
m ore recent im portance  like the red hind 
have declined since the late 1970’s (Fig.
8-3). Landings o f am berjack, lane snapper, 
ve rm ilion  snapper, and s im ila r species 
have increased as catches o f trad itiona l 
species have declined.
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Figure 8-2.—Recreational and 
commercial reef fish landings 
from the southeastern U.S. 
Atlantic coast and the index of 
abundance (average weight) of 
gag grouper, 1979-90.
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Figure 8-3.—U.S. reef fish 
landings from Caribbean waters, 
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ISSUES Proper fish identifica tion  is one o f several 
severe prob lem s tha t com plica tes the as­
sessment o f ind iv idua l reef fish species. 
M any reef fishes are s im ila r in co lor, size, 
shape, etc., and are hard to  tell apart. Catch 
data, therefore, do not reflect the catch by 
species. Even identify ing  species caugh t 
by anglers is d ifficu lt. Ag ing and other sam­
pling techniques are also com plica ted  by 
identifica tion  problem s.

A no ther p rob lem  that affects reef fish 
stocks is tha t fish traps catch d ifferent 
species ind iscrim inate ly  and can continue

to catch fish even if traps are lost. However, 
regulations have e lim inated traps in some 
areas.

V irtua lly  all assessed reef fish stocks are 
overutilized. U nfortunate ly , potentia l pro­
duction  estim ates do no t exist and the 
exact status o f m ost stocks is unknown.

As fish num bers have dropped, “ sequen­
tial overharvesting” has occurred, as fish­
erm en have sh ifted the ir e ffo rt to  new 
species. Exam ples are the m ove to  wreck- 
fish in the A tla n tic  o r to  am berjack in the 
G u lf and A tlan tic  from  other h istorica lly
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. . .  ISSUES sought reef fishes. Likewise, g runts and 
triggerfish  have becom e a large part o f 
certa in southeastern U.S. recreational and 
com m erc ia l fishery harvests as trad itiona l 
species declined. Red snapper reproduc­
tion  has been ham pered by tw o factors: 1) 
Heavy fish ing on adult snappers and 2) the 
inc identa l catch and discards by sh rim p 
trawlers. The sharp drop in the average size 
o f red snapper now  seen usually reflects 
high m orta lities and popu la tion  declines.

Research and m anagem ent issues o f 
concern are: 1 ) Bycatch losses o f red snap­
pers and o ther species in sh rim p  fisheries, 
2) losses o f undersized fishes caugh t in

deep water, 3) p roper stock identification , 
4) unknow n reasons fo r recru itm ent vari­
ab ility , 5) unknow n long-term  potentia l 
y ie ld by area and species, 6) recovery o f 
overfished s tocks (i.e., jew fish , Nassau 
grouper, red snapper), 7) assessing fishing 
and bycatch take by longlines, w ire fish 
traps, etc., 8) assessing the value o f marine 
fishery reserves in m anag ing  reef fisheries, 
9) de term in ing effects o f hab ita t a lteration 
o r degradation (e.g., sea grasses, coral 
ree fs , m a n g ro v e s , e s tu a r ie s ) on  fish  
stocks, and 10) ba lancing trad itiona l fish­
eries use w ith a lternative uses such as 
ecotourism  and sport d iv ing.
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INTRODUCTION The d rum  fam ily  includes several com m er­
cia lly  and recreationally im portan t Fishes 
tha t have been fished since at least the late 
1800’s when com m erc ia l landings were 
first estim ated. Thus, some o f the fisheries

are over a century old, while others have 
becom e m ore popu la r in recent years, as 
w ith the recent popu la rity  o f “ b lackened 
redfish" which stim u la ted  dem and fo r red 
drum .

SPECIES AND STATUS Im portan t species in this g roup are A tlantic 
c ro a ke r, spo t, red d rum , b la ck  d rum , 
kingfishes (w h iting), and spotted and other 
sea trou ts . C o m m e rc ia l d ru m  land ings  
peaked in 1956 at over 3 2 ,0 0 0 1, more than
20,000 t above the 1953 level. T ha t great 
increase was stim ula ted by developm ent 
o f the pet food industry in the northern Gulf 
o f Mexico. A tlan tic  croaker was sought for 
pet food as well, and about 76% o f the 
associated landings were croaker and sand 
and silver seatrout. This pet food catch was 
reported w ith the “ industria l fishery” data 
after 1956, and estim ates o f its size and 
value have since been unavailable. Status 
and potentia l y ields for these species are 
g iven in Table 9-1.

The catch value o f this group fo r hum an 
consum ption  was about $10 m illion  in 
1978. Th is increased to  about $22 m illion  
in 1986, largely as a result o f an increase 
in the price o f the fish.

The overall sport catch o f these species 
has been about equal to the com m erc ia l 
harvest fo r hum an consum ption  (Fig. 9-1 ). 
M ost are harvested in state waters and are 
therefore under state m anagem ent. In re­
cent years, several states have set regula­
tions favoring recreational use o f some 
species, such as the red drum .

C om m ercia l adult red drum  purse sein­
ing in Federal G u lf o f Mexico waters devel­
oped rap id ly  in the m idd le  1980 ’s as 
dem and grew fo r “ b lackened redfish.” Be­
fore that, nearly all red drum  were har­
vested near shore (in  state waters) as 
juveniles. But as the offshore fishery devel­
oped, it becam e clear tha t the schooling 
adult redfish were extrem ely vulnerable to 
heavy harvests. A na lyses showed tha t 
long-term  potentia l yields fo r this fishery 
required lim iting  the harvest to the larger 
adu lt fish. In add ition, greater inshore red­
fish catches by recreational and com m er­
c ia l fish e rm e n , c o m p lic a te d  by o the r 
factors, had cu t the num ber o f young fish 
tha t could have replenished offshore adult 
stocks.

Eventually a Red D rum  Fishery Manage­
m ent Plan was developed fo r G u lf and, 
later, A tlan tic  waters. Both plans ban red 
d rum  fishing in Federal waters un til the 
adult popu la tion  increases in size. This ef­
fective ly bars a s ign ifican t adu lt red drum  
fishery in Federal waters as long as state 
rules favor substantia l inshore fishing for 
young red drum . State actions so far have 
preserved inshore harvests and allocated 
m ost o r all o f the catch to  sport fishermen.

Table 9 -1 —Recent average, 
current potential, and long-term  
potential yields in m etric tons (t), 
and status o f utilization o f drum, 
croaker, and related species. The 
LTPY, CPY, and RAY for the unit 
equals the sum of the species’ 
LTPY's, CPY's, and RAY’s. W here  
the species' LTPY is unknown, the 
species' CPY is substituted in the 
sum. If the species’ CPY is 
unknown, the species’ RAY is 
substituted.

Long-term potential yield (LTPY)' = 
Current potential yield (CPY)1 = 
Recent average yield (RAY)2 =

75.934 t
25.808 t
25.808 t

Yield (t) Status of
Species and area RAY2 CPY1 LTPY' utilization

Black drum 6,128 Unknown Unknown Unknown
Atlantic croaker 4,946 Unknown 50,000 Over
Spot 3,336 Unknown Unknown Unknown
Red drum

Gulf of Mexico 2,828 2,828 7,900 Over
Atlantic 626 Unknown Unknown Over

Seatrouts 6,250 Unknown Unknown Unknown
Kingfishes (whiting) 1,694 Unknown Unknown Unknown

'LTPY is probably underestimated and CPY overestimated, although potential production estimates are not available for some 
species groups, it is expected that they may be overutilized 
21988-90 average.
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Figure 9-1.—U.S. drum and 
groundfish landings from  
southeastern U.S. coastal waters  
and the red drum recruitm ent 
index for the Gulf o f Mexico, 
1970-90.
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ISSUES E ffic ient and econom ica l m eans o f reduc­
ing the bycatch  o f fin fish in the shrim p 
fishery need to  be developed. Large num ­
bers o f A tlan tic  croakers, spot, and sand 
and silver seatrout are also caught and 
killed  in the sh rim p fishery. Estim ates o f 
the 1972-89 bycatch in the G u lf s offshore

shrim p fishery averaged about 500 m illion 
spot, 1 b illion  seatrout, and 7.5 b illion  
croaker. These species constitu te  the bulk 
o f the offshore byca tch  o f fin fish  which 
ave raqed  abou t 175 ,000  t d u rin q  the 
1980’s.
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INTRODUCTION M enhaden, im po rtan t com m erc ia l fishes, 
are found in both coastal and estuarine 
A tlan tic  and G ulf o f M exico waters. Menha-

den are food fo r m any o ther fishes and sea 
birds. The butterfish  fishery rem ains small 
and undeveloped.

SPECIES AND STATUS The A tlan tic  and the G u lf m enhaden fo rm  
large surface schools tha t support a huge 
“ indus tria l” fishery which produces fish 
meal, o il, and soluble proteins. The indus­
try  is vertica lly  integrated, generally w ith 
com pany-ow ned vessels, spotter a ircra ft, 
and processing plants. A n  active baitfish

fishery along the A tlan tic  and G ulf coasts 
harvests about 5% o f the am ount landed 
by the industria l fishery. These fisheries are 
m anaged by ind iv idua l states th rough the 
A tlan tic  States Marine Fisheries C om m is­
sion (ASMFC) and the G u lf States Marine 
Fisheries C om m ission  (GSMFC).

Atlantic Menhaden A tlan tic  m enhaden are found from  Nova 
Scotia, Canada, to  West Palm Beach, Fia. 
As coastal waters w arm  in A p ril and May, 
la rge  su rface  schoo ls  fo rm  a long  the 
coasts o f F lorida, Georgia, and the C aro li­
nas. The schools m ove slow ly northward, 
s tra tify ing  by age and size during the sum ­
mer, w ith the older and larger fish generally 
m oving  farther north. The southern m ig ra ­
tion begins in early fall w ith surface schools 
d isappearing in late D ecem ber or early 
January o ff the Carolinas. A tlan tic  m enha­
den m ay live 10 years, bu t m ost fish caught 
are 3 years o f age or younger.

M enhaden  la n d in g s  rose d u rin g  the 
1940’s and early 1950’s and peaked at

712,100 t in 1956. Landings rem ained high 
during the late 1950’s and early 1960’s, 
d ropped precip itously during  the m iddle 
1960’s, and rem ained low, bo ttom ing  out 
at 161,600 t in 1969 (Fig. 10-1). Since 
1970, landings have im proved but not to 
the levels o f the late 1950 ’s. A recent peak 
o f 4 1 8 ,6 0 0 1 occurred in 1983, even though 
recru itm ent to age 1 is com parable w ith the 
1950’s. The com m erc ia l value o f A tlantic  
m enhaden fo r 1985-89 averaged $31.9 
m illion /yea r.

In 1990, ju s t a few m enhaden “ reduc­
tio n ,” o r processing, p lants were in opera­
tion, located in Beaufort, N.C.; Reedville, 
Va.; coastal Maine (one Russian factory

Figure 10-1.-U.S. menhaden 
landings from the Gulf o f Mexico 
and southeastern Atlantic coast, 
1950-90, and stock biomass 
estimates.
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, . .  Atlantic Menhaden ship as part o f an internal-waters process­
ing agreement); and New Brunswick, Can.

The stock collapse in the 1960’s drove 
fish ing e ffo rt southw ard to  N orth  Carolina 
and V irg in ia where m enhaden are gener­
ally younger and sm aller than those in the 
north . O veru tiliza tion  ow ing to  “ grow th 
overfish ing '’ (ca tch ing  too  m any fish be­

fore they grow to full size) has been a prim e 
m anagem ent concern fo r this stock, but 
spawning stock size also has rem ained low 
since 1962. A  m anagem ent plan w ritten in 
1982 by the ASMFC was no t adopted by 
all states, and the C om m ission  is rew riting 
it.

Gulf Menhaden G ulf m enhaden are found from  M exico ’s 
Yucatan Peninsula to Tam pa Bay, Fia. 
They fo rm  large surface schools tha t ap  
pear in the nearshore G u lf waters from  
April to N ovem ber. A lthough  no extensive 
coastw ide m igra tions are know n, there is 
evidence that o lder fish m ove tow ard the 
M ississippi River Delta. G ulf m enhaden 
m ay live to  age 5, but m ost o f those landed 
are ages 1 and 2.

In 1990, active G ulf m enhaden reduction 
plants were located in Moss Point, Miss., 
and in Em pire, Dulac, M organ C ity, Intra- 
coasta l C ity, and C am eron, La.

H istorica lly, landings rose from  the be­
g inn ing  o f the fishery, after W orld W ar II, to  
a peak o f 982,800 t in 1984 (F ig. 10 1).

Landings were generally high during the 
m iddle 1980’s (g reater than 800,000 t for 
1982-87), bu t they have declined steeply 
from  894,200 t to  528,300 t between 1987 
and 1990. The com m erc ia l value o f Gulf 
m enhaden fo r 1 9 8 5 8 9  averaged $66.2 
m illion /year.

Recause th is species is short lived and 
has a high natura l m orta lity , “ grow th over 
fish ing ” has no t been a m a jo r concern. 
Estim ates o f m ax im um  spawning potentia l 
have generally been high (over 30%). Man­
agem ent coord ina ted  th rough  the GSMFC 
consists o f a 6-m onth fish ing season (m id- 
A p ril th rough m id-O ctober) and closure o f 
inside waters across the northern  G u lf o f 
M exico.

Butterfish A sm all purse seine fishery fo r butterfish is 1988 at 4,800 t, and the average annual
develop ing in the G u lf o f M exico. The po- yie ld for 1986-90 (m inus 1988) was ju s t 
tentia l fo r this fishery is s ign ifican t (over 570 t (Table 10-1).
30 ,000 t), but the annual yie ld peaked in

Table 10-1.—Recent average, 
current potential, and long-term  
potential yields in m etric tons (t), 
and status o f utilization of 
southeastern m enhaden and 
butterfish. The LTPY, CPY, and 
RAY for the unit equals the sum 
of the species’ LTPY’s, CPY’s, and 
RAY’S.

Long-term potential yield (LTPY) = 1,177,000 t
Current potential yield (CPY) = 957,000 t
Recent average yield (RAY)' 922,000 t

Species and area

Menhaden 
Gulf o f Mexico 
Atlantic 

Gulf butterfish

RAY1
Yield (t)

CPY

575.000
345.000 

2,000

575.000
345.000 

37,000

LTPY

660,000
480,000

37,000

Status of 
utilization

Full
Over
Under

’ 1988-90 average
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ISSUES G rowth overfish ing is an im portan t issue.
The dem and to harvest m enhaden as soon 
as they becom e available reduces the op­
po rtun ity  fo r greater w eight p roduction . In 
add ition, in terstate coord ina tion  o f m enha­

den m anagem ent is needed because o f the 
m ig ra to ry  nature o f the fish. The im p o rt­
ance o f m enhaden as prey fo r other spe­
cies also needs to  be considered.
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INTRODUCTION Im portan t U.S. southeast/C aribbean m a­
rine invertebrates include various shrim ps, 
sp iny lobster, stone crab, conchs, and co r­
als (Table 11-1). The fisheries range from  
a lm ost nil for certa in corals to  extensive 
and valuable fo r the G u lf shrim ps. Though 
m any fisheries, such as spiny lobsters and 
stone crabs, have on ly m oderate  value

na tiona lly , they  are im p o rta n t to  local 
econom ies. O w ing to the great differences 
in yield, value, m anagem ent, harvest tech­
niques, fishery area, etc., fo r these fisher­
ies, each species g roup  m ust be exam ined 
separately to  gain a realistic perspective o f 
the ir status.

Table t t - t . -R e c e n t  average, 
current potential, and long-term  
potential yields in m etric tons (t), 
and status o f utilization of 
southeast and Caribbean 
invertebrate species. The LTPY, 
CPY, and RAY for the unit equals 
the sum of the species’ LTPY’s, 
CPY's, and RAY's. W here the 
species’ LTPY is unknown, the 
species’ CPY is substituted in the 
sum. If the species' CPY is 
unknown, the species' RAY is 
substituted.

Long-term potential yield (LTPY) = 
Current potential yield (CPY) = 
Recent average yield (RAY)' =

126,632 t 
120,025 t 
120,585 t

Species and area RAY1
Yield (t) 

CPY LTPY
Status of 
utilization

Shrimp
Brown

Gulf o f Mexico 67,906 Unknown 63,8652 Over
Atlantic 3,892 Unknown Unknown Over

W hite
Gulf of Mexico 29,319 Unknown 34,3772 Over
Atlantic 5,045 Unknown Unknown Over

Pink
Gulf o f Mexico 6,049 Unknown 10,6192 Over
Atlantic 1,207 Unknown Unknown Over

Royal red 320 Unknown Unknown Unknown
Seabob 2,180 Unknown Unknown Unknown
Rock 49 Unknown Unknown Unknown

Spiny lobsters
Southeast U.S.3 2,960 2,400 3,565 Over
Caribbean 91 Unknown Unknown Unknown

Stone crab4 1,121 1,121 976 Full
Queen conch5 0 0 Unknown Over
Corals6 0 0 Unknown Unknown

M 988-90 average.
2Long term potential of brown, white, and pink shrimp based upon largest observed 10-year average annual yield 
f ie ld s  based upon commercial catches; recreational catch is unknown but may be significant.

^Yields are in tons of claws, declawed crabs regenerate new claws. 
sFishing prohibited in Florida and U S Virgin Islands.

6Corat harvests prohibited except for a small take allowed for use in aquarium and pharmaceutical industries.

SPECIES AND STATUS 

Shrimp

Brown, white, and p ink shrim ps account 
fo r 89% o f the to ta l G u lf o f M exico shrim p 
catch. In 1990 alone, these three im portan t 
species produced 1 1 1 ,7 0 2 1 valued at over 
$405 m illion  (F ig. 11-1). They are found in 
all Cl.S. G u lf waters inside 60 fa thom s (fm ). 
M ost o f the offshore brown shrim p catch is 
taken at 11 -20 f m depths, white sh rim p are 
caught in 5 fm  or less, and p ink shrim p in
11-15 fm . Brown shrim p is m ost abundant 
o ff the Texas/Lou is iana coast; the greatest 
concentra tion  o f p ink  shrim p is found o ff 
southw est F lorida. Current, recent, and

long-term  potentia l y ie lds fo r these species 
are given in Table 11-1.

These shrim ps have been fished com ­
m ercia lly  since the late 18 0 0 ’s, at first w ith 
long seines in shallow  water. However, the 
o tte r traw l, in troduced in 1915, extended 
shrim p ing to  deeper waters. A t first, m ost 
vessels towed one large traw l, som etim es 
120 feet w ide at the m outh . Soon, a dou­
ble-trawl arrangem ent (each about 40-75 
feet wide at the m ou th ) was found m ore 
effective. Som e shrim pers began using a 
tw in trawl system , tow ing fou r trawls, each
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Figure 11-1.-U .S . shrimp 
landings from the Gulf of 
Mexico, 1960-90, and the parent 
stock abundance indices for 
brown, white, and pink shrimp.
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about 40 feet wide at the m outh, at one 
tim e. W idely accepted, th is design is now 
the m ost com m on  gear on com m erc ia l 
offshore shrim pers.

Gulf brown and white shrim p catch levels 
have increased sign ifican tly  over the past 
30 years, while p ink shrim p catches, stable 
until about 1985, have declined in recent 
seasons and are now at an all-tim e low. 
N um bers o f young shrim p fo r each species 
entering the fisheries have generally re­
f le c te d  c a tc h  leve ls. The c o m m e rc ia l 
shrim p are harvested at m ax im um  levels. 
The fishery is believed to  have m ore boats 
and gear than needed, i.e., reducing fishing 
e ffo rt w ould no t s ign ifican tly  reduce the 
sh rim p catch. But reducing bycatch w ould 
help protect finfish.

The Gulf o f M exico S hrim p Fishery M an­
agem ent Flan regulations restrict shrim p­
in g  w ith  c lo s u re s  on  tw o  s h r im p in g  
grounds (the “Texas closure” fo r brown 
sh rim p  and a p ink shrim p closure o ff F lor­
ida) and w ith size lim its on white shrim p

caugh t in Federal o ffshore waters that are 
landed in Lou is iana. These regulations 
strive to im prove the m onetary value o f the 
fishery.

The num ber o f young brown shrim p pro­
duced per parent has increased signifi­
can tly , bu t no t fo r w hite and p ink shrim p. 
The brown shrim p increase appears re­
lated to m arsh a lterations. Coastal s inking 
and a sea-level rise in the northwestern Gulf 
inundates intertida l marshes longer, a llow­
ing the sh rim p to  feed fo r longer periods 
w ith in  the m arsh area. In the Gulf, both 
fa c to rs  have a lso expanded  estuarine  
areas, created m ore marsh edges, and pro­
vided m ore p ro tection  from  predators. As 
a result, the nursery func tion  o f those 
m arshes has been greatly m agnified and 
brow n shrim p production  has expanded. 
However, continued subsidence w ill lead to 
m arsh deterioration and an u ltim ate  loss of 
supporting  wetlands, and curren t high fish­
ery yie lds m ay not be indefin ite ly  sustain­
able.

Annual Florida spiny lobster landings were 
fa irly stable during the 1980's, running 
about 2,700 t from  the G ulf o f M exico, but 
y ie ld ing record landings in 1989 o f 3,200 
t, valued at about $20 m illion . On F lo rida ’s 
A tlan tic  coast, landings have averaged 230

t, valued at $2 m illion. The fishery is con­
s ide red  “ o v e rc a p ita liz e d ,” w ith  abou t
500,000 lobster traps in use. Half that num ­
ber o f traps w ould provide the same catch. 
F isherm en use live undersized lobster to 
bait traps, but ow ing to a high m orta lity rate
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, Spiny Lobster fo r these baits, about 3 0 5 0 %  o f the po ten­
tia l y ie ld  is lost. The recreational fishery is 
large at the beginn ing o f the season, bu t its 
to ta l harvest level is unknow n.

Sp iny lobster larvae m ay d rift at sea for 
nine m onths, and thus identifica tion  o f 
the ir source or parent stock is a lm ost im ­
possible; however we need to know  far 
m ore about the ir o rig ins and m ovem ents 
to  im prove our m anagem ent o f them . Cur­
rently, the species is m anaged under a jo in t 
FMP, coord inated w ith F lorida regulations 
w hich specify a 3-inch m in im um  carapace 
length, a closed season from  31 A p ril to  5 
August, p ro tection  o f egg-bearing females, 
c losure  o f som e nursery areas, recrea­
tional bag lim its, and a controversia l two- 
day “ sp o rt” season.

Caribbean spiny lobsters are caugh t p ri­
m arily  by fish traps, lobster traps, and di­
ve rs . The C a rib b e a n  C o u n c il’s S p iny  
Lobster FMP includes the Federal waters o f 
Puerto Rico and the U.S. V irg in Islands and 
is based on a 3.5-inch m in im um  carapace 
length and pro tection  o f young  egg-bear­
ing lobsters.

Annual sp iny lobster landings fo r Puerto 
Rico have averaged 144 t over the past 23 
years, varying from  108 t in 1972 to a high 
o f 233 t in 1979, then dec lin ing to a low o f 
65 t in 1988. No precise data are available 
on fishing effort, but the Puerto Rican stock 
m ay be overutilized. U.S. V irg in  Islands 
landings fo r 1980-88 were fa irly  stable, av­
eraging 19 t.

Stone Crab Stone crabs are caught m ain ly  in southern 
F lorida, though som e are landed further 
north  along F lorida 's  west coast. The Gulf 
o f M exico Stone Crab FMP, approved in 
S e p te m b e r 1979, g e n e ra lly  ex tended  
F lo rida ’s regulations in to  the EEZ. These 
regulations are based on a m in im um  claw  
size o f 2.75 inches, biodegradable trap 
panels, p ro tection  o f egg bearing fem ales, 
and closed seasons. M in im um  size regula­
tions assure tha t crabs have reproduced at 
least once before being caught.

A nnua l catches (c law  w e ight) varied 
from  1,200 to 1,400 t in the G u lf o f M exico 
th rough  the 1980’s and recent annual val­

ues average $12-15 m illion . A tla n tic  coast 
la n d in g s  average  a ro u n d  34 t, w o rth  
$120,000. The num ber o f crab traps set 
increased from  295 ,000  in 1979-80 to
567,000 in 1984-85  but have been rela­
tive ly  stable in recent years, though esti­
m ated seasonal trap  hauls (fish ing effort) 
increased from  3.6 m illion  in 1985 to 4.8 
m illion  in 1987. Thus, m ore o f the total 
landings were harvested earlier and this 
shortened the  e ffec tive  fish in g  season 
length. However, it is un like ly  tha t recent 
m ax im um  p roduction  figures can be sus­
ta ined on a long-term  basis.

Conch and Coral Conchs (p rim arily  the queen conch but 
o ther species too) are m ostly  taken by 
divers and can be easily depleted. They are 
curren tly  pro tected  in state and Federal 
waters o ff F lorida and in the te rrito ria l w a­
ters o f the U.S. V irgin Islands; m eanwhile 
an FMP is being developed fo r the Federal 
waters o ff Puerto Rico and the U.S. V irg in 
Islands.

Corals are m anaged as two groups: Hard 
and soft corals. Hard corals are currently 
protected (except fo r very small co llec­
tions taken by pe rm it fo r research and

educational purposes) because they are 
generally slow grow ing and provide critica l 
hab ita t fo r m any fishes. In fact, their value 
as habita t is considered far m ore im portan t 
than their com m erc ia l value.

Soft corals include gorgonians and sea 
fans. Some gorgonians are taken (about
50,000 colonies per year) fo r the aquarium  
and pharm aceutica l industries. G rowth po­
tentia l for m ost species is considered lim ­
ited. Sea fans are com p le te ly  protected 
except via pe rm it fo r research and educa­
tiona l use.
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ISSUES

Habitat

E stua rine  h a b ita t co n d itio n s  a ffec t all 
sh rim p fisheries. Specifica lly, m arsh losses 
rem ove critica l hab ita t fo r young shrim p 
and thereby depress shrim p production. 
Studies are needed on losses o f shrim p 
nursery habitats, environm enta l changes, 
predator abundance, and pollu tion. Florida 
spiny lobsters depend on good reef hab ita t 
and shallow-water algal flats fo r feeding 
and reproduction , but th is need m ay con­
flic t w ith deve lopm ent. H abitat is very im ­

portan t to stone crab survival, particu larly 
m anagem ent o f water qua lity  and water 
flow  th ro u g h  the E verg lades. S pec ific  
water requirem ents need to be identified 
and m ainta ined. A lso needed is a unified 
program  to in tegrate and study the effects 
o f environm enta l a lterations, fishing tech­
no logy, regulations, and econom ic factors 
on shrim p, lobster, and crab production 
and restoration. Steps need to be taken to 
m itiga te  or restore lost habitat.

StOCk Origin Spiny lobster parent stock cou ld  be o f ibbean lobster stock production  (both U.S.
pan-Caribbean orig in, o r it cou ld  be com - and foreign land ings) need to be identified
posed o f a num ber o f d ifferent spawning and international m anagem ent established
stocks. The sources o f all F lorida and Car- to  prevent overutiliza tion.

Growth overfishing Many small spiny lobsters are caught in the 
Puerto Rican fishery. If these lobsters were 
allowed to  grow  to a larger size before 
harvest, there w ould be a substantia l in­
crease in yie ld. M odifica tion  o f the traps to 
allow  m ore o f the sm all lobsters to escape 
and im p lem enta tion  o f a m in im um  size 
rule need to be investigated.

Many small shrim ps are caugh t in the 
Puerto Rican fishery. Models have shown

tha t there w ould be a substantia l increase 
in value to the fishery if these shrim ps were 
allowed to grow  to a larger size before 
harvesting and if the current price structure 
did not change to  reflect the change in 
landings by size category. M odifica tions in 
shrim p m anagem ent to reduce the capture 
o f sm all shrim p, w ithou t causing a shift in 
price per pound, in certain size categories 
need to be investigated.

Gear Conflict A con tinu ing  gear con flic t between stone fisheries areas and seasonal closure areas.
c rab  trappe rs  and sh rim p  traw lers o ff This approach needs continued m onitor- 
southwestern Florida has been m ostly re- ing to  gauge its success and prevent re­
solved in the EEZ w ith a line separating the newal o f the conflic t.
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INTRODUCTION

SPECIES AND STATUS

Figure 1 2 -1 —Recreational and 
commercial chinook salmon 
landings (thousands of fish) in 
Oregon, W ashington, and 
California, 1960-90.

S a lm o n  are fished  c o m m e rc ia lly  and 
recreationa lly in Puget Sound, O regon and 
W ashington coastal rivers, the C olum bia 
River, C a lifo rn ia ’s K lam ath  River, and in 
the ocean o ff the three states. These spe­
cies have long been harvested—indeed 
since tim e im m em oria l by m any Indian

tribes. And today, west coast salm on m an­
agem ent is very com p lex, invo lv ing  the 
CJ.S.-Canada Pacific Salm on C om m ission 
(PSC), state fishery agencies, Indian tribes, 
and the Pacific F ishery M anagem ent Coun­
cil (PFMC).

Five species o f Pacific salm on are caught 
in the coastal fisheries o f W ashington, O r­
egon, and C a lifo rn ia : C h inook, coho,
sockeye, p ink, and chum . Pacific sa lm on 
spend the ir adu lt life ( 1-7 years) at sea and 
return to  freshwater stream s to spawn. 
F rom  the ir freshwater spaw ning grounds, 
the young  sa lm on m ay m igra te  thousands 
o f m iles ou t to sea and in to  in ternationa l 
waters beyond the 200-m ile (J.S. Exclusive 
Econom ic Zone (EEZ).

Som e Pacific coast salm on catches du r­
ing 1960-90 fluctua ted w idely (F ig. 12-1,
12-2, 12-3), largely due to varied survival 
rates. For exam ple, El N iño, an unusual 
w a rm  o c e a n  c o n d it io n ,  d e v a s ta te d  
ch inook and coho sa lm on in 1983-85, and 
both species have had poor survival in 
recent years.

C om m ercia l sa lm on landings have lately 
been valued at about $140 m illion  at dock- 
side. If sport-caught fish were valued at 
$20 .00  each (a conse rva tive  figu re  to

m any econom ists), the average recrea­
tional catch fo r 1987-90 w ould be w orth 
over $24 m illion . Som e econom ists th ink 
a substantia lly  h igher value per fish w ould 
be m ore realistic.

S tocks and harvests o f som e salm on 
species can be im proved  (Table 12-1). 
Though p ink, chum , and sockeye salm on 
catches probably w ill not change m uch 
from  recent yearly averages, better coho 
survival cou ld  help them  approach the ir 
long-term  average p roduction . A fte r excel­
lent survival rates and returns in 1988, 
ch inook p roduction  has dropped d ram ati­
ca lly, and reduced returns and catches are 
expected this year (1991).

Several agencies hope to  double  p roduc­
tion  o f certa in ch inook stocks. Still, fo r all 
five species o f sa lm on, there is m ore fish­
ing gear than needed to  harvest them , and 
s tric t lim ita tions are required to p ro tect the 
stocks. Thus, all species are listed as over­
utilized.
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Figure 12-2.—Recreational and 
commercial coho salmon 
landings (thousands of fish) in 
Oregon, W ashington, and 
California, 1960-90.
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Figure 1 2 - 3 - Combined 
commercial and recreational 
landings of pink, sockeye, and 
chum salmon landings 
(thousands o f Fish) in Oregon, 
W ashington, and California, 
1960-90.
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Table 12-1.—Recent average, 
current potential, and long-term  
potential yields of salmon in the 
Pacific coast Fishery in numbers 
of salmon. The LTPY, CPY, and 
RAY for the unit equals the sum 
of the species' LTPY's, CPY's, and 
RAY'S.

Long-term potential yield (LTPY) = 11,806,000
Current potential yield (CPY) = 11,806,000
Recent average yield (RAY)1 = 11,268.000

Species
Yield (no. o f salmon) Status of 

utilizationRAY1 CPY LTPY

Chinook 2,274,000 2,274,000 2,274,0002 Over
Coho 2,693,000 3,231,000 3,231,000 Over
Pink 3,496,000 3,496,000 3,496,000 Over
Sockeye 1,788,000 1,788,000 1,788,000 Over
Chum 1,017,000 1,017,000 1,017,000 Over

'Average is for 1988-90 except for pink, which is a 198S87-89 average
2l ong-term goals for some stocks include doubling of production, primarily through large scale improvements in freshwater habitat 
If successful, this would dramalically increase 11PY.
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Chinook and 
coho Salmon

Ocean fisheries fo r these species are m an­
aged by the PFMC. The decline in the 
ocean coho catch during the past 20 years, 
pa rticu la rly  o ff W ashington, is largely due 
to  a sh ift in catch to “ inside fisheries,” like 
Puget Sound, in com pliance w ith a Federal 
cou rt ru ling in the early 1970 ’s tha t W ash­
ing ton  treaty Indians are entitled to  up to 
50% o f the catch o f sa lm on m igra ting  
th rough  the ir usual and accustom ed tribal 
fish ing areas.

M ost ocean ch inook are caught by the

com m erc ia l tro ll fishery, whereas an in­
creasing share o f the ocean catch o f coho 
is being a llocated to sport fisherm en. A n­
nual catch quotas now lim it the entire coho 
catch o ff W ashington, O regon, and Califor­
nia, and the ch inook catch o ff W ashington 
and Oregon (north  o f Cape Falcon). In 
1990, there were 4 ,550 tro ll boats licensed 
to fish com m erc ia lly  o ff these three states. 
For the sport fishery, about 600 charter 
boats were licensed and 657,000 angler- 
trips or days were made.

Sockeye, Pink, 
and chum Salmon

M anagem ent o f these three species rests 
p rim arily  w ith the PSC and state and tribal 
fishery agencies. W ashington catches o f 
sockeye and p ink sa lm on are com posed 
largely o f fish m igra ting  to  Canada’s Fraser 
River. A lthough recent Fraser River salm on

runs have been extrem ely large, their O.S. 
catch is lim ited  under the O.S.-Canada 
Salm on Treaty o f 1985. O.S. stocks o f p ink, 
sockeye, and chum  salm on, a lthough lim ­
ited in range and size, appear to be fairly 
stable.

ISSUES

Freshwater Habitat

W orsening freshwater (spaw ning) hab ita t 
has been the m ain cause o f the salm on 
decline. This includes s ilta tion prob lem s 
and, pa rticu la rly , the lack o f w ater for 
spawning and fish passage. For exam ple, 
serious fish passage problem s at Colum bia 
River h yd roe lec tric  dam s have been a 
m ajor fac to r in sa lm on declines. In C alifor­
nia, the con flic t is p rim arily  between fish 
needs for water and farm  irriga tion  de­
m ands.

O w ing to hab ita t losses, the Sacram ento

winter-run ch inook was listed as threatened 
under the Endangered Species A c t (ESA) 
in 1990. In A p ril 1991, the NMFS recom ­
m ended tha t a Snake River sockeye stock 
be listed as endangered under the ESA. 
Requests have also been received to list 
spring, sum m er, and fall ch inook  stocks 
from  the Snake River ow ing to the ir poor 
condition. W ild coho stocks o f the lower 
C olum bia River were recently declared ex­
tin c t by the NMFS.

Wild vs. Hatchery stocks Increased p roduction  by sa lm on hatcher­
ies, pa rticu la rly  o f ch inook and coho, has 
raised concerns about the re la tionsh ip  be­
tween na tu ra l (w ild ) and ha tchery-p ro ­
duced fish . T ho u g h  ha tche ry  fish  can

supplem ent natura l p roduction , they also 
m ay com pete w ith o r even replace wild 
salm on. This po tentia l p rob lem  m ust be 
addressed when try ing  to increase de­
pressed w ild sa lm on runs.

Treaty Conflicts C onflic ts between treaty Indian and non-In­
dian fisherm en som etim es arise. Lack o f 
agreem ent over Indian catch allowances in 
C a lifo rn ia ’s K lam ath  River made the set­
ting  o f 1991 ocean sa lm on fishing regula-

tions by the PFMC a challenge. In W ashing­
ton, a Federal cou rt ru ling tha t salm on 
m ust be m anaged to p ro tect the sm allest 
o r the weakest stock has curta iled ocean 
catches in recent years.

Incidental Catch Som e salm on, m ain ly  ch inook, are aeci- sensitive issue when ocean fisheries are
denta lly caugh t at sea in the Pacific w hiting severely restricted, as in 1991 when troll
fishery. Though the num ber taken is small fish ing was p roh ib ited  in certa in  coastal
com pared w ith catches in other fisheries, areas,
this incidenta l catch becomes a po litica lly
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INTRODUCTION A laska ’s Pacific sa lm on fisheries con trib ­
ute to  the w orld ’s food supply, the econ­
om y and health o f the N ation, and rank as 
the sta te ’s largest nongovernm enta l em ­
ployer. They also provide recreational op ­
po rtun ities  and are an in tegra l pa rt of 
A laska ’s native cu ltu re  and heritage.

Pacific sa lm on spend a portion  o f the ir 
life (1-7 years) at sea and return to  fresh­
water streams to spawn and die. F rom  their 
freshwater spaw ning grounds, the young 
salm on m ay m igrate  thousands o f m iles 
ou t to sea and in to  in ternationa l waters 
outside o f the U.S. Exclusive E conom ic 
Zone (EEZ).

The U.S. A laska salm on industry  began 
w ith purchase o f the te rrito ry  from  Russia 
in 1867. Catch levels have varied w idely 
since then (Table 13-1). By 1896, the 
A laska salm on catch reached 11.5 m illion  
fish and increased to  126 m illion  by 1936. 
Catches declined after 1941 to  a low o f 22 
m illion  in 1974. In the 1980’s, catches 
increased, h itting  an all-tim e high in 1989 
o f 155 m illion  sa lm on (Table 13-1, Fig. 
13-1). Sport catches o f salm on in 1988 
to ta led about 908,000 fish in all waters.

The value o f the 1990 state-wide catch 
(305,123 t) has been estim ated at $540

m ill io n . T h o u g h  the  1990 ca tch  was 
sm aller than the 322,528 t taken in 1989, 
it was w orth m ore because o f its larger 
valuable sockeye harvest.

A laska ’s 34 ,000-m ile  coast is nearly two- 
th irds the length o f the coastline of the 
“ lower 4 8 ” states. Salm on m anagem ent in 
such a vast area requires a com plex m ix­
ture o f dom estic and in ternationa l bodies, 
treaties, regulations, and agreem ents. Fed­
eral and state agencies partic ipate  in the 
N orth Pacific Fisheries M anagem ent Coun­
cil (NPFMC). Salm on m anagem ent is also 
nego tia ted  w ith  C anada in the Pacific 
Salm on C om m ission , w ith Canada and 
Japan in the International North Pacific 
Fisheries C om m ission  (INPFC), and via 
b ilateral and m ultila te ra l ta lks and negotia­
tions w ith Ta iw an and the Republic of 
Korea.

M anagem ent in the EEZ (3-200 miles 
o ffshore) is the responsib ility  o f the NMFS 
and the NPFMC. The C ouncil leaves to the 
INPFC the m anagem ent o f fore ign salmon 
fisheries in the EEZ west o f long. 175°E. 
The A laska D epartm ent o f Fish and Game 
(AD FD G ) manages all fisheries in state 
waters.

Table 13-1.—Average annual 
number o f Alaska salmon caught 
by decade since 1880. Source: 
ADF&G data.

Period Average annual catch Period Average annual catch

1880-89 1,582,000 194049 77,884,000
1890-99 9,461,000 195059 41,440,000
1900-09 30,967,000 196069 50,894,000
1910-19 63,946,000 197079 48,458,000
1920-29 70,237,000 1980-89 121,950,000
1930-39 90,064,000 1990 153,000,000

SPECIES AND STATUS A laska ’s five salm on species (ch inook, 
coho, chum , sockeye, and p ink) are fu lly  
utilized, and stocks generally have rebuilt 
to o r beyond previous high levels (Table
13-2). Som e stocks, like  ch in o ok  and 
coho, m ay be harm ed by fore ign high-seas 
catches. High-seas catch data are incom ­
plete and m ore research is needed so 
salm on o f A m erican and Asian orig in  can 
be identified and protected.

Some salm on m ay be regionally over­
utilized. In Bristol Bay, ch inook catches are 
far below recent averages—the 1990 catch 
was the second sm allest o f the 1950-90 
period. In the lower Yukon area, ch inook 
catches are about 21% below par. Mean­
while p ink salm on in Bristol Bay are far 
below 1970-89 harvests, and wild sockeye 
and chum  sa lm on in Prince W illiam  Sound 
have declined.
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Figure 13-1.—Alaska salmon 
landings, 1970-90.
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Table 13-2.—Recent average, 
current potential, and long-term  
potential yields in m etric tons (t), 
and status o f utilization of Alaska 
salmon. The LTPY, CPY, and RAY  
for the unit equals the sum o f the 
species’ LTPY’s, CPY’s, and RAY's.

Long-term potential yield (LTPY) = 273.719 t
Current potential yield (CPY) = 273,719 t
Recent average yield (RAY)' = 288,1333 t

Species RAY'
Yield (t) 

CPY LTPY
Status of
utilization

Pink 118,232 109,972 109,972 Full
Sockeye 114,481 103,661 103,661 Full
Chum 36,547 38,900 38,900 Full
Coho 14,162 15,372 15,372 Full
Chinook 4,711 5,814 5,814 Full

' 1988 1990 average.

ISSUES Three im p o rtan t p rob lem s facing A laska ch inook catches by the (J.S. groundfish
salm on are: 1 ) In terceptions by high-seas fishery; and 3) destruction o f spawning and 
fo re ign  d riftn e t fisheries; 2) acc identa l rearing habitats.

Driftnet Fisheries High seas (pe lag ic) driftne t fishing has 
long been a contentious issue in the N orth 
Pacific Ocean and the Bering Sea. Japan 
still runs m othersh ip  salm on d riftne t and 
land-based salm on driftnet fisheries. A bout
174,000 N orth  A m erican  sa lm on were 
caugh t by the Japanese m othersh ip  fish­
ery in 1990.

The high-seas squid d riftne t Fisheries o f

Japan, Korea, and Taiwan are suspected 
o f tak ing  large num bers o f N orth  Am erican 
salm on. O ver 1,000 vessels Fish an area o f 
the North Pacific O cean larger than our 
contiguous 48 states. Som e o f the vessels 
set 40 m iles o f g ili net a night. Protecting 
sa lm on from  these fisheries is ham pered 
by a lack o f in fo rm ation .
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Chinook Bycatch

Habitat Problems

C hinook catches by U.S. groundfish traw l­
ers in the Bering Sea and the G ulf o f A laska 
a re  a n o th e r p ro b le m . A b o u t 1 5 ,0 0 0  
ch inook were taken in the traw l fishery in 
each area in 1990. In add ition, early data 
from  the Bering Sea’s "D onu t H ole” area 
suggest tha t the bycatch m ight exceed

60,000 ch inook. Concern grew in 1991 
w hen, by early  February, over 20,000 
ch in o o k  were estim a ted  to  have been 
caugh t in the Bering-A leutian area and 
about 2,200 ch inook were taken in the Gulf 
o f A laska.

Logging and industria l and urban develop­
m ent can often degrade salm on habitat. 
Logging problem s can include road con­
s truction  and m aintenance, use o f chem i­
cals, and tim ber harvest. Though large 
areas o f A laska ’s wetlands are presently 
und isturbed and pristine and provide c riti­
cal sa lm on habitat, logg ing activ ities have 
affected about 100,000 acres o f stream-

side hab ita t and 3,000 m iles o f streams. 
F rom  1981 to 1988, deve lopm ent was al­
lowed on abou t 41 ,000 acres o f wetlands. 
The State o f A laska has curren tly  not ac­
ce p te d  the  E n v iro n m e n ta l P ro te c tio n  
A gency ’s po licy  on "no  net loss” o f wet­
lands. Very little  in fo rm ation  is ye t avail­
able on the value o f these vast wetlands as 
fish habitat.
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INTRODUCTION Several pelagic species provide im p o rtan t fished to  the po in t o f co llapse and only now
fisheries fo r food, bait, and industria l fish- beg ins to show signs o f im p ro ve m e n t 
ery p roducts. One, the Pacific sardine, was (Table 14-1).

Table 14-1.—Recent average, 
current potential, and long-term  
potential yields in m etric tons (t), 
and status o f utilization o f Pacific 
coast and Alaska pelagic species. 
The LTPY, CPY, and RAY for the 
unit equals the sum o f the 
species’ LTPY’s, CPY’s, and RAY'S. 
W here the species’ LTPY is 
unknown, the species’ CPY is 
substituted in the sum.

Long-term potential yield (LTPY) = 61 4 ,10 01
Current potential yield (CPY) = 231,100 t
Recent average yield (RAY)' = 120,400 t

Species and area RAY1
Yield (t) 

CPY LTPY
Status of 
utilization

Northern anchovy 60,000° 166,000 219,000 Under
Pacific sardine 4,2 00 ’ 10,000 250,000 Recovering
Jack mackerel 14,200a 10,000 100,000 Under
Pacific herring 

Gulf o f Alaska 18,200 28,200 Unknown Full
Pacific herring 

Bering Sea 23,800 16,900 Unknown Full

*198890 average.
2U S yield -  7,000 I, Mexican yield = 53,000 1. 

31988 89 average.
‘*1981-89 average

SPECIES AND STATUS M orthern anchovy, Pacific sardine, ja ck  
m ackere l, and Pacific herring are im p o rt­
an t fisheries o ff the Pacific coast and 
A laska. The northern anchovy, Pacific sar­
dine, and ja ck  m ackere l are harvested by 
purse seiners o ff southern C aliforn ia and 
Baja C aliforn ia, M exico. U.S. anchovy fish­
eries are m anaged under the M orthern A n ­
chovy Fishery M anagem ent Plan (FMP), 
while Pacific sardine and ja ck  m ackerel are 
m anaged by the State o f C aliforn ia. A ll 
three species w ill be m anaged by the

Coastal Pelagios FMP now being devel­
oped.

Pacific herrings are taken as bycatch  in 
the g round fish  fisheries in the G u lf o f 
A laska and the Bering Sea. Cinder ground- 
fish FMP’s for those tw o areas, the Pacific 
herring is a p roh ib ited  species and cannot 
be landed by groundfish  fisherm en. Large 
com m erc ia l herring fisheries also exist in 
A laska coastal areas, but they are m an­
aged by the State o f A laska.

Northern Anchovy M orthern anchovies are small, short-lived 
p lankton  eaters and typ ica lly  school near 
the surface in waters o f 54°-71°F  (12°- 
21 .5°C ). They rarely exceed 4 years o f age 
and 7 inches to ta l length. The species 
ranges from  the Queen C harlotte Islands, 
B.C., to  M agdalena Bay, Baja Calif. The 
"centra l subpopu la tion ,” which supports 
U.S. fisheries, ranges from  about San Fran­
cisco, Calif, (lat. 38°M), to Punta Baja, Baja 
Calif, (lat. 30°M). The centra l subpopu la­
tion  has been fished in both California and 
M exico fo r “ reduction ” (conversion to fish

meal, o il, and soluble pro te in ), bait (live or 
frozen) for anglers, fresh o r canned fish for 
hum an consum ption , an im al food, and an­
chovy paste.

Morthern anchovy biom ass (F ig. 14-1) in 
th e  c e n tra l s u b p o p u la t io n  a ve ra g e d
400,000 t during 1964-70, increased rap­
id ly  to  1,800,000 t in 1974, and then de­
c lined to 490,000 t in 1978. A lthough  tota l 
anchovy harvests since 1983 have been 
less than the theoretica l m ax im um  sustain­
able yield and the h istorica l levels before 
1983, abundance con tinues  to  decline
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. . .  Northern Anchovy

Figure 14-1.—Northern anchovy 
landings by U.S. and Mexican 
fleets during 1945-90, and 
biomass (age 1 and older) from  
1964 to 1990.

Pacific Sardine

slowly. A nnua l harvests are expected to 
d rop soon because the M exican reduction 
fishery is unpro fitab le  and w ill probably 
end.

A nchovy  landings (F ig. 14-1) in C a lifo r­
nia were less than 50,000 t during  1945^65 
and increased, w ith the advent o f “ reduc­
tio n ” fishing, to  an all-tim e high o f about
150,000 t during 1975. D uring 1975-83, 
Cl.S. landings declined as the reduction 
fishery d im in ished. Since 1983, U.S. land­
ings have been low (less than 10,000 t), 
m ostly  fo r live bait and other nonreduction 
uses.

h o  num erica l lim its  are placed on the 
live-bait catch, bu t there is a 7,000 t quota 
fo r o ther nonreduction uses. Regulations 
also specify an op tim u m  yie ld  fo r the re­

Pacific sardines once supported the largest 
fishery in the western hem isphere (25% o f 
all fish landed in the U.S.) during the 1930’s 
and early 1940’s. The ir abundance then 
m ay have been 2.5 m illio n  t. Sardine 
catches declined after W orld W ar II, and the 
fishery fina lly  collapsed in the early 1960 ’s 
(F ig. 14-2). A  com ple te  m ora to rium  on 
sardine fishing was im posed in California 
during  the 1967-68 season. Since 1986, 
sm all annual quotas o f about 1,500 t have 
been allowed fo r com m erc ia l harvest.

A t the ir peak abundance, Pacific sar­

duction  fishery based on the biomass o f 
spawning fish.

The well-being o f other species, espe­
cia lly the endangered brown pelican which 
feeds on northern anchovies, is im portan t 
in anchovy m anagem ent. Thus, there is a 
threshold in the op tim um -y ie ld  form ula for 
reduction fish ing to  prevent anchovy de­
pletion and provide adequate forage for 
m arine fishes, m am m als, and birds. As a 
final safeguard against depletion, the m an­
agem ent plan closes all fisheries in the 
second year if the spawning biom ass falls 
below 50,000 t fo r tw o consecutive years; 
the closure continues in subsequent years 
until the spawning biom ass equals or ex­
ceeds 50,000 t.

dines were d is tribu ted  from  southeastern 
A laska to the G u lf o f Californ ia. A lthough 
prim arily  a coastal species, sardines have 
been seen 560 km  (350 m iles) offshore. 
California fisheries have been m ost im port­
ant in term s o f to ta l landings, bu t fisheries 
also existed o ff O regon and W ashington 
when sardines were abundant.

Like the northern anchovy, Pacific sar­
dines are found in surface schools. They 
live as long as 10 years and m ay reach a 
length o f nearly 12 inches (30 cm ). In the 
past, sardines were harvested fo r fish meal,

2,000
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. . .  Pacific Sardine

Figure 14-2.—U.S. Pacific sardine 
landings from the 1932-33 to 
the 1990-91 seasons and 
biomass (age 2 and older) from  
1945 to 1965.

Jack Mackerel

bait, and hum an consum ption . C urrently, 
there is no fish meal (reduction) fishery, 
but som e sardines are still taken for hum an 
consum ption  and bait.

Pacific sardine num bers o ff southern Cal­
ifo rn ia  are now  increasing. Since 1986,

The jack  m ackere l is s im ilar to  several 
other species o f “ horse m ackere ls” found 
w orldw ide in tem pera te  m arine waters. 
This species spawns from  centra l Baja Cal­
ifo rn ia  to British C olum bia during  spring 
and sum m er. Ju ve n ile s  spend several 
years in the ir nursery grounds in the South­
ern C aliforn ia B ight, w hile o lder fish m ove 
northw ard, som etim es ranging hundreds 
o f m iles from  shore, especially o ff the Pa­
cific  N orthw est. Ja ck  m ackerel reach sex­
ual m a tu r ity  ea rly  in  life . M ost begin  
spaw ning as 1-year-olds, and ind iv idua ls in 
o ffshore waters m ay live fo r 30 or m ore 
years.

The southern California ja ck  m ackerel 
stock has been fished since the late 1940’s 
when it began to  substitu te fo r the fa iling 
sardine fishery. The purse seine fishery for 
it has continued at a low  level. Jack  m ack­
erel and Pacific (or chub) m ackere l are not 
identified separately on landings receipts 
and are considered com m erc ia lly  equiva­
lent. Jack  m ackere l is s lightly  less favored 
by purse seine fisherm en, however, be­
cause it ranges farther from  port and fre­
quents  ro cky  bo ttom  areas w hich can

s to c k  b io m a s s  has  in c re a s e d  a b o u t 
40% /year, and the cu rre n t b iom ass is 
about 100,000 t. C om m ercia l dem and for 
sardines is strong, and as catch quotas 
grow , the fishery is expected to  thrive.

dam age nets. There is curren tly  no catch 
lim it.

The large adu lts  found  o ffsho re  are 
som etim es caugh t inc identa lly  by trawlers, 
particu la rly  those ta rge ting  Pacific w hiting. 
D uring  the 1970 ’s, the fo re ign  w h iting  
traw lers m ay have caugh t 1,000-2,000 t 
annually, but the fore ign and jo in t-venture  
catches in the 1980's dropped to  100 t or 
less. The fo re ign  traw l fisheries o f the 
1970’s resulted in ja ck  m ackere l m anage­
m ent being placed in the G roundfish FMP. 
An incidenta l catch o f 12,000 t/y e a r (north 
o f lat. 39°N ) was set to  accoun t fo r the 
incidenta l take; restrictions on fish ing for 
o ther groundfish species, like  w hiting, were 
thus avoided. In 1991, in terest by foreign, 
jo in t-venture, and dom estic  industries in­
creased, and the catch lim it was raised to
52,000 t to  a llow  a m ackere l fishery to 
develop. W hile tha t fishery failed to m ate­
rialize, strong signs o f com m erc ia l interest 
continue.

Ja ck  m ackerel have a rather broad dis­
tr ibu tion , and the ir stocks consist o f a wide 
varie ty o f ages and sizes. This m akes their 
assessm ent and m anagem en t d ifficu lt.
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Pacific Herring

Figure 1 4 -3 —Pacific herring 
landings in the Gulf of Alaska 
and eastern Bering Sea, 1977-90.

M ackerel stocks are though t to  be about 
1.5 m illion  t, bu t the ir potentia l y ie ld is little  
m ore than an educated guess. Develop­
m ent o f m ore reliable estim ates o f stock 
size and potentia l y ie ld awaits co llection  o f 
m ore data on age structure and reproduc­
tive b io logy w hich could  a llow  in te rp re ta ­
tion  o f existing egg and larval survey data.

The Pacific F ishery M anagem ent Coun­
cil has begun to  transfer ja ck  mackerel 
m anagem ent from  the G roundfish FMP to 
a new Coastal Pelagios FMP. This will allow 
both the southern C aliforn ia and the o ff­
shore m ackerels to be m anaged in the 
same plan.

Pacific herrings range th roughou t A laska 
waters. M ajor concentra tions in the G ulf o f 
A laska  o ccu r in  sou theaste rn  A laska , 
Prince W illiam  Sound, and K odiak Island- 
C ook Inlet. Northern Bristol Bay and N or­
ton  Sound are m a jo r centers o f abundance 
in the Bering Sea. Fewer herrings are found 
in the C hukchi Sea and A rc tic  Ocean; fish- 
able concentra tions have on ly been found 
in Kotzebue Sound.

Herrings are fished in state waters, and 
they are m anaged by the A laska D epart 
m ent o f Fish and Game (A D F& G ). Since 
the early 1970’s, fisherm en have concen­
trated on harvesting roe-herring, though a 
sm all am ount is taken fo r bait. Herrings 
were harvested in the eastern Bering Sea 
EEZ by foreign fisheries from  1959 to  1980 
when a llocations ended, p roh ib iting  her­
ring harvests in Federal waters.

The ADF&G  regulates and m on ito rs  20 
separate herring fisheries, in which 40,700 
t valued at $27 m illion  were harvested in

1990. Most were roe-herring (34,500 t), 
and the rest went fo r food and bait (6,200 
t) and roe-on-kelp (400 t).

G u lf o f A laska harvests have averaged 
18 ,0001 since 1977 (F ig. 14-3). Bering Sea 
catches rose from  14,000 t in  1977 to peak 
at nearly 37,000 t in  1985. Since 1985, that 
catch has been declin ing. Herrings taken 
in the Bering Sea groundfish fishery cannot 
be retained, bu t are counted as part o f the 
c a tc h . The h e rr in g  b yca tch  averaged 
2,000-4,000 t in the fore ign and jo in t-ven­
ture fisheries, bu t m ay have been higher in 
the dom estic  traw l fishery.

Overall herring abundance in the G ulf of 
A la ska  is a t m odera te  to  h igh  levels, 
though some stocks are depressed or de­
c lin ing . A strong 1984 year-class is re­
ported in m ost fisheries. A lso, the very 
strong 1988 year-class reported in south­
eastern A laska and Prince W illiam  Sound 
waters is expected to fu rther boost G ulf o f 
A laska herring abundance in 1992.

Y /\ Bering Sea landing« 

Gulf of A laska landings

1979 1981 1983 1985 1987 1989
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1977
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. . .  Pacific Herring

ISSUES

Herrings have declined in the southeast­
ern Bering Sea, bu t are stable-to-increasing 
in the northeastern Bering Sea. The 1977- 
78 year-classes were very strong and have 
sustained the Fisheries th rough  the 1980’s. 
H istorica lly, a strong year-class has oc­
curred at 5 - to  6-year intervals, bu t none

Special traw l, ich thyop lank ton , o r hyd ro ­
acoustic surveys fo r m ackerel are too  large 
in geographica l scope and too  expensive 
to conduct regularly. M uch o f the neces­
sary m anagem ent in fo rm ation  will have to

occurred  in the 1980’s. (Jnless recru itm ent 
im proves soon, declines are expected to 
continue in spaw ning areas south o f H or­
ton  Sound. These declines w ould  h u rt Ha- 
tive  subs is tence  fisheries , insho re  roe 
fisheries, and the Bering Sea groundFish 
fishery if the herring bycatch  is high.

be derived from  the Fishery, such as d istri­
bution, catch rates, and sam ples o f Fish to 
analyze the ir ages, reproductive  status, 
grow th  rates, etc.



UNIT 15 PACIFIC COAST GROUNDFISH FISHERIES

INTRODUCTION

Figure 1 5 -1 —The 15-year trend 
in Pacific coast groundfish 
landings. Yield is partitioned into 
domestic shoreside landings of 
all species, foreign harvest of 
Pacific whiting, and jo in t venture 
harvest o f Pacific whiting.

The Pacific coast groundfish fishery in­
cludes 83 species m anaged by the Pacific 
F ishery M anagem ent C ouncil (PFMC) in 
the U.S. EEZ o ff W ashington, O regon, and 
C a lifo rn ia . These ground fish , w hich in­
clude 12 species o f flatfishes and 55 d iffer­
e n t ro c k f is h e s , a re  h a rv e s te d  c o m ­
m erc ia lly  by trawl, trap, and hook-and-line 
gear. S port fisherm en operate from  shore, 
private  boats, and charter o r com m erc ia l 
passenger fish ing vessels.

The com m erc ia l catch o f Pacific coast 
groundfishes by fore ign and U.S. fisher­
m en has changed greatly in recent years 
(F ig. 15-1). Shoreside landings o f all spe­
cies increased from  43,000 t in 1975 to a 
peak o f 116,000 t in 1982 and is well 
m on itored through state and Federal coop­
eration in the Pacific Fishery In fo rm ation  
N etw ork (PacFIN). Since 1982, shoreside 
landings have run 82,700-97,700 t; the lat 
ter figure, landed in 1989, was valued at 
$67,500,000.

A  fore ign fishery for Pacific w h iting  (fo r­
m erly called hake) began in the m id-1960’s 
and peaked at 240,000 t in 1976. That 
catch declined as quotas were im posed 
and a jo in t-venture  (U.S.-foreign) fishery
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began to  develop. In 1989 the jo int-venture 
fishery harvested 203,600 t (valued at 
$21,600,000) and com ple te ly  displaced 
the fore ign Pacific w h iting  fishery.

The recrea tiona l g round fish  catch in 
1986 was 13,900 t (exclud ing fish landed 
dressed), inc lud ing 42% rockfish and ling- 
cod. The recreational catch in 1986 was 
substantia l on ly fo r lingcod (1,400 t) and 
rockfish  (5 ,5 0 0 1). Anglers took 43% o f the 
tota l lingcod catch and 13% o f the total 
rockfish  catch, bu t the recreational per­
centage was m uch greater fo r some rock­
fish species in certa in areas. D eterm ining 
the value o f this recreational fishery is a 
p rio rity  research need o f the PFMC.

M ost groundfish are caught by trawlers. 
In 1989, m id w a te r tra w le rs  de live red  
203,600 t o f Pacific w h iting  to  foreign p ro ­
cessors at sea, and shoreside deliveries of 
all species included 83,800 t from  trawls,
2,000 t from  traps, 5,800 t from  longlines, 
and 6,100 t from  o ther and unspecified 
gears. The recent average yie ld (RAY) o f 
Pacific w h iting  is 177,000 t, ten tim es 
greater than the RAY o f any o ther species 
(Table 15-1).

rt '  A ll sp ec ie«  (D o m e s llc ) 

W h ilin g  (Fore ign ) 

W h it in g  (J o in t-v e n tu re )
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SPECIES AND STATUS M ost m a jo r west coast groundfishes are 
now  fu lly  harvested (Table 15-1), and re­
cen t catches have been contro lled  by an­
nual quotas or tr ip  lim its. M any species can 
live a long tim e (50+ years if unfished), but 
they can support on ly low  harvest rates. 
Sablefish is such a species whose overall 
popu la tion  is com ing into equ ilib rium —that 
is, its current potentia l y ields are approach­
ing its long-term  potentia l yie lds (F ig. 15- 
2). Recent data ind icate  tha t the statuses 
o f Dover sole, ye llow ta il rockfish , canary 
rockfish , and w idow  rockfish  are sim ilar. 
Pacific w h iting  reached fu ll u tiliza tion in 
1989 (F ig. 15-3). Its CPY is very close to 
its LTPY, bu t this is changing. The CPY for 
w hiting w ill like ly  vary because this species 
has greater short-term  natural fluctua tions

th a n  m o s t o th e r g ro u n d fis h  spec ies . 
Shortbelly rockfish and ja ck  m ackere l are 
underutilized, but no m arke t has ye t devel­
oped fo r them .

Pacific ocean perch and bocaccio  are 
below  po ten tia l pop u la tio n  levels. The 
long-lived perch was heavily fished by fo r­
eign nations in the 1960’s and 1970’s. Its 
popu la tion  is slow ly grow ing, and its CPY 
is zero, though som e harvest is allowed as 
bycatch. B ocaccio  is a shorter-lived south­
ern species tha t has had several years o f 
poor reproduction  and no stock assess­
m e n t upd a te s . The 1990 assessm en t 
showed tha t the harvest needed to  be cu t 
50% to  reduce the risk o f fu rther declines. 
Specific species assessments fo llow .

Pacific W hiting Pacific w h iting  stocks are well studied, w ith 
accurate  ageing, hydroacoustic  stock sur­
veys, and an assessm ent m odel tha t ana­
lyzes all fishery and survey data while 
tak ing  in to  accoun t environm enta l effects 
on the stock. Still, this is no t enough to help

forecasts o f 3-5  years ow ing to  ye t unpre­
d ictab le  values. The greatest m anage­
m ent problem s fo r this species are bycatch 
o f salm on, a lloca tion  o f ca tch  between the 
(J.S. and Canada, and a lloca tion  between 
onshore and o ffshore fisheries.

Table 15-1.—Recent average, 
current potential, and long-term  
potential yields in m etric tons (t) 
of Pacific coast groundfish. The 
LTPY, CPY, and RAY for the unit 
equals the sum of the species' 
LTPY's, CPY’s, and RAY'S. W here  
the species’ LTPY is unknown, 
the species’ CPY is substituted in 
the sum. If the species' CPY is 
unknown, the species’ RAY is 
substituted.

Long-term potential yield (LTPY) = 357,773 t
Current potential yield (CPY) = 30 8 ,73 81
Recent average yield (RAY)’ = 264,946 t

Species RAY'
Yield (t) 

CPY LTPY

Status of 

utilization

Pacific w hiting 177,381 228,000 226,000 Full
Sablefish 11,279 8,900 8,700 Full
Dover sole 18,413 22,500 16,300 Full
English sole 2,321 1,900 4,500 Full
Petralesole 2.157 3,200 3,200 Unknown
Thornyheads 5,752 7,900 Unknown Unknown
W idow  rockfish 11,947 7,000 8,300 Full
Bocaccio C-M-E2 1,750 800 2,400 Over
Canary rockfish 2,227 2,900 3,500 Full
Pacific ocean perch 1,090 0 2,500 Over
Shortbelly rockfish 0 13,000 29,000 Under
Yellowtail V-C2 4,903 4,300 4,200 Full
Other rockfish C-M-E 8,273 Unknown Unknown Unknown
Other rockfish V-C 5.671 4,500 Unknown Unknown
Lingcod 2,887 7,000 7,000 Unknown
Pacific cod 2.595 3.200 Unknown Unknown
Jack mackerel 0 52.500 12,000 Under
Other fish 6.300 Unknown Unknown Unknown

'1988-90 average.
2All values are coastwide except V-C Is Cape Blanco, Oreg . to northern Vancouver Island, B C.; C-M E is U.S -Mexican border to 
Cape Blanco. Oreg Where a rockfish species is harvested outside the specified area, it is included w ith "Other rockfish."
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Figure 15-2.—The 20-year trend 
in to ta l catch (domestic and 
Foreign) o f sablefish in the U.S. 
EEZ and the estim ated trend in 
biiomass for ages 3 and older.
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Figure 15-3.—The 20-year trend 
in domestic and foreign catch of 
Pacific whiting in the U.S. EE2, 
total quota for harvest in the 
U.S. EEZ since 1978, and 
estim ated trend in biomass for 
ages 2 and older.

sablefish Sablefish assessment is ham pered by lack 
o f data. The size and age com position  o f 
the com m erc ia l catch has on ly  been m on ­
itored since 1986, and traw l surveys at 
100-700 fm  have only been conducted in 
a sm all pa rt o f the species’ wide range.

Im precise age and stock determ inations 
m ust be clarified by fu rther research. O ther 
p rob lem s are catch a llocations between 
trap  and longline fisherm en and incidental 
catches o f sablefish by traw lers fishing for 
o ther species.

Dover sole Dover sole stock assessment suffers from  
the same lack o f extensive, quantita tive  
traw l survey data and s im ila r stock m ix ing  
prob lem s as sablefish. A lthough  fishery

catch and fish ing e ffo rt data have been 
co llected fo r several years, in terpreta tion 
has been confounded by changing m arket 
conditions.

(F o re ig n  la n d in g s  J o in t-v e n tu re  la n d in g s  f l o o m a s t i c  Isn d ln g s  
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Other Flatfish Im portan t flatfishes, other than Dover sole, 
a re  E n g lis h  a n d  p e tra le  s o le s  a n d  
arrow too th  flounder. English and petrale 
soles have long histories o f stable harvests,

bu t they were last assessed in the m id- 
1980’s. The arrow tooth  flounder fishery 
has recently expanded in part o f its range, 
and m ore research on them  is needed.

Thornyhead Thornyheads are harvested in deep water 
w ith sablefish and D over sole. T he ir catch 
nearly trip led  from  1987 to  1990 ow ing to 
increased dem and. Data are not yet avail­
able fo r a full stock assessment, bu t the

e x tre m e ly  lo n g  l ife  o f  s h o r ts p in e  
thornyheads indicates tha t the ir harvest 
rate m ust rem ain lower than sablefish and 
D over sole.

Rockfish Rockfishes are also hard to assess. The 
age o f the six m a jo r species caught has 
been well m on ito red, bu t m ore and better 
data are needed fo r accurate stock assess-

m ent. Better survey m ethods m ust be de­
veloped. Assessm ent o f the 50-plus lesser 
rockfish  species w ill be an even bigger, but 
necessary, task.

ISSUES

surveys

M ost needed are quantita tive  surveys to 
ve rify  the  assessm ents o f fish stocks. 
These should include expansion o f traw l

surveys, ca lib ra tion  o f catch rates, and de­
ve lopm ent o f a lternate survey m ethods.

Catch statistics A ll g roundfish catches m ust be m on itored 
accurate ly. The PacFIN program  m onitors 
on ly groundfish landings and the b io logical 
characteristics o f som e species. Expan­
sion o f th is p rogram  w ould provide full 
b io log ica l m on ito ring  fo r m ost species and 
an estim ate o f the am ount o f fish discarded 
ow ing to  restrictions (trip  lim its ) on keep­
ing some species. A  fishing vessel observer 
p rogram  m ay be necessary to  develop this 
estimate.

The problem  o f m on ito ring  discarded 
fish is tied in w ith the m any species caught 
during a fishing trip . We know  little  o f the

true p robab ility  tha t species are caught 
together and o f the fisherm en ’s ab ility  to  
a lter these probab ilities by selective fish­
ing. Thus, we are unable to p red ic t how  
changes in a single-species tr ip  lim it w ill 
a ffect the catch and d iscard o f d ifferent 
fishes caught together. We also have made 
little  progress in m anaging species tha t are 
caugh t together and which have d ifferent 
p ro d u c t iv ity  leve ls  (e .g ., th o rn yh e a d s  
caugh t w ith Dover sole). Questions o f bio­
log ica l in te rac tions  am ong species are 
even further from  our level o f understanding.

Allocations A lloca tion  o f “available ca tch ” to  d ifferent 
g roups is a d ifficu lt and som etim es con tro ­
versial m anagem ent problem . The Fishery 
M anagem ent C ouncil m ust cope w ith a 
U.S.-Canada w h iting  a llocation, onshore- 
offshore w hiting a llocation, fixed gear-trawl 
a llocation o f sablefish, and recreational- 
com m erc ia l com pe tition  fo r som e rock-

fishes. Technical assessm ent o f these is­
sues generally rests on an econom ic anal­
ysis that rarely has adequate in fo rm ation  
on all sectors o f the fish ing industry. For 
som e o f these prob lem s, ind iv idua l trans­
ferable shares have been identified as a 
potentia l long-term  solution.
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Excess Harvesting  
Capacity

Perhaps the m ost d ifficu lt prob lem  is m an­
ag ing  the  excess ha rves ting  ca p a c ity : 
There are s im p ly too  m any boats and gear 
fo r the fish available. Today, m ore and 
m ore severe tr ip  lim its  frustrate fisherm en, 
m anagers, en forcem ent agents, and b io lo­

gists alike. Tom orrow , the prob lem  could 
sh ift to  unexpected stock declines. A  fish­
ing license lim ita tion  program  is being con­
sidered by the Pacific Fishery Management 
Council.
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INTRODUCTION Im p o rta n t inve rteb ra te  fisheries in the cent and range from  the Hawaiian Islands
W estern Pacific have included spiny and EEZ to  Guam , A m erican  Samoa, and var- 
slipper lobsters and the gold, bam boo, and ious G.S. Pacific islands, 
p ink corals. The fisheries are relative ly re-

SPECIES AND STATUS 

Lobster

S piny and slipper lobsters are fished in the 
W estern Pacific, p rim arily  in the Northwest­
ern Hawaiian Islands (NW HI) area (Fig. 
16-1). They are no t p len tifu l outside this 
region. The fishery began in 1977, and a 
F ishery M anagem ent Plan (FMP) took ef­
fect in 1983. The NWHI are un inhabited so 
all harvests are com m erc ia l—there is no 
recreational fishery. In recent years about 
15 vessels have com bined to m ake about 
1 m illion  trap  hauls. The vessels, all rela­
tive ly  large, carry about 800 traps which

they use on 2-m onth fish ing trips. The fish­
ery is m anaged by the W estern Pacific 
Regional F ishery M anagem en t C ouncil 
(WPFMC).

Recent lobster landings (F ig. 16-2) have 
been 80% sp iny lobsters. Value o f the 1990 
land ings was $6 m illion . F ish ing e ffo rt in 
recent years has been close to  1 m illion  
trap-hauls—about the level w hich achieves 
LTPY (6 2 5 1) (Table 16-1). The lower land­
ings in 1990 were a ttribu ted  to poor recru it­
m ent due to  environm enta l events.

Table 16-1.—Recent average, 
current potential, and long-term  
potential yields in m etric tons (t), 
and status o f utilization o f 
W estern Pacific invertebrate  
fisheries. The LTPY, CPY, and RAY 
for the unit equals the sum of the 
species’ LTPY's, CPY’s, and RAY’s.

Long-term potential yield (LTPY) = 628 t
Current potential yield (CPY) = 602 t
Recent average yield (RAY)' = 580 t

Species group RAY'
Yield (t) 

CPY LTPY
Status of 
utilization

Spiny and 
slipper lobsters 580 600 625 Full

Precious corals 0 1.5 2.5 Under

'1988-90 average.

Figure 16-1.—The main (MHI) and 
Northwestern (NW HI) Hawaiian  
Islands.
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Figure 16-2.—Spiny and slipper 
lobster landings and fishing 
effort in Hawaii, 1977-90. 1,200
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Coral A short-lived (1974-79) fishery fo r several 
gold and bam boo corals and fo r p ink coral 
existed o ff M akapu ’u Point, Oahu, Hawaii. 
S ince then, the p roh ib itive  cost o f Fishing 
such difficu lt-to-harvest, deep-water corals 
has stifled (J.S. exp lo ita tion. W ith the ex­
ception o f one aborted a ttem pt at Hancock 
Seam ount in the Hawaiian EEZ in 1988, 
legal dom estic harvesting o f precious coral 
w ith in  the EEZ has been nonexistent fo r 12 
years (Fig. 16-3). There are no recreational

cora l fisheries. Precious corals w ith in the 
EEZ are m anaged under the Precious 
Coral FMP, set in Septem ber 1983 by the 
WPFMC. F ishing is by regular o r “ experi­
m e n ta r  fish ing perm it on ly. The FMP reg­
ulates precious cora l fisheries w ith in  the 
EEZ m anagem ent un it seaward o f the MHI 
and NWHI, Guam, A m erican Samoa, and 
the G.S. Pacific Island possessions o f John ­
ston A to ll, K ingm an Reef, and Palmyra, 
W ake, Jarvis, Howland, and Baker Islands.

Figure 16-3.—Landings of 
precious corals from Hawaiian 
waters, 1966-90.
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ISSUES M anagem en t o f the sp iny  and s lippe r
lobsters is d ifficu lt because the num ber o f 
young  lobsters entering the fishery each 
year varies w idely. We need to  know  the 
cause o f this varia tion  so we can pred ict it.

P re lim inary research suggests tha t annual 
varia tion in curren t flow  along the Hawaiian 
ridge m ay be the cause, bu t we need to 
p u rs u e  th e s e  s tu d ie s  to  v e r i fy  th is  
hypothesis.
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INTRODUCTION The bottom fish  fishery geograph ica lly  en­
com passes the M ain Hawaiian Islands 
(M HI), the N orthw est Hawaiian Islands 
(NW HI), the Territo ry  o f Guam, the C om ­
m onw ealth o f the Northern Marianas Is­

lands (CNM I), and the Territo ry  o f A m eri­
can Samoa (Table 17-1). In contrast, the 
pelagic arm orhead is fished on several un­
dersea peaks called “ seam ounts.”

Table 17-1.—Recent average, 
current potential, and long-term  
potential yields in m etric tons (t), 
and status o f utilization of 
bottomfish and pelagic 
armorheads. The LTPY, CPY, and 
RAY for the unit equals the sum 
of the species' LTPY's, CPY's, and 
RAY'S.

Long-term potential yield (LTPY) = 
Current potential yield (CPY) = 
Recent average yield (RAY)' =

2,800 t 
801 t 
571 t

Species and area RAY'
Yield (t) 

CPY LTPY
Status of 
utilization

Bottomfish
MHI 386 386 271 Over
NWHI 129 335 335 Under
American Samoa 21 31 31 Under
Guam 20 25 25 Under
CNMI 15 24 15 Under

Pelagic armorhead 0 0 2,123 Over

198890 average

SPECIES AND STATUS 

Bottomfish

In Hawaii, the bo ttom fish  species fished 
include several snappers, jacks , and grou­
pers, while in the m ore trop ica l waters o f 
Guam , CNMI, and Samoa the fishes in­
clude a m ore diverse assortm ent o f species 
w ith in  the same fam ilies as well as several 
species o f em perors. They are found on 
rock and coral bottom s at depths o f 50-400 
m.

The Guam , CNMI, Samoa, and MHI fish­
eries em ploy relative ly sm all vessels on
1-day trips close to port; m uch o f the catch 
is taken by e ither part-tim e or sport fisher­
men. In contrast, NWHI species are fished 
by fu ll-tim e fisherm en in re lative ly large 
vessels on trips o f up to 10 days and far 
from  port. F isherm en use the handlin ing 
technique in which a single weighted line

w ith several baited hooks is raised and 
lowered w ith a powered reel.

Catch weight, size data, and fishing effort 
are collected for each species in the five 
areas. However, the sam pling program s 
vary in scope between the areas. About 
90% o f the to ta l catch is taken in Hawaii, 
nearly equally d ivided between the MHI 
and the NWHI (F ig. 17-1).

S tock assessments, though som ewhat 
lim ited, ind icate tha t the spawning stock of 
at least fo u r m a jo r MHI species (opa­
kapaka, ehu, onaga, and ulua) are at only 
20-30% o f orig ina l levels. Thus, overutiliza­
tion is a concern, and, the Western Pacific 
Fishery M anagem ent Council has recom ­
m ended som e form  o f m anagem ent.

Pelagic Armorhead The seam ount groundfish fishery targets 
ju s t one species: The pelagic arm orhead. 
It is fished on m any o f the undersea peaks 
o f the Hawaiian Ridge and E m peror sea­
m oun t chains, though on ly a sm all area, 
the H ancock seam ount, is w ith in  the U.S. 
EEZ. The arm orhead was fished by the 
Japanese and, until 10 years ago, by So­
viet bo ttom  trawlers. The catch peaked in 
1972 w ith catch rates exceeding 60 t/h o u r

but then dropped to  very low  levels. The 
com bined popu la tion  on all seamounts 
collapsed to about 0.5% o f the 1972 level 
by the early 1980’s (F ig. 17-2). The catch 
was regulated on H ancock seam ounts in 
1977 under a Pre lim inary M anagem ent 
Plan, but catches still declined and fishing 
was stopped in 1984. In 1986, under the 
B o tto m fish  and S e am oun t G round fish  
FMP, a 6-year fish ing m ora to rium  was im-



. . .  Western Pacific Bottomfish and Armorhead Fisheries

76

Figure 17-1.—U.S. landings and 
catch per unit o f effort o f 
bottomfish from Fisheries o ff the 
a) main Hawaiian Islands (MHI 
and b) Northwest Hawaiian 
Islands (NWHI).
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. Pelagic Armorhead posed on the Hancock seam ounts.
The long-term  potentia l y ie ld  (Table 17- 

1 ) is 2 ,1 2 3 1, but further recovery is needed 
to  achieve tha t level.

Standardized stock assessments began 
in 1985. Research cruises focus on the S.E. 
H a n c o c k  s e a m o u n t and  s a m p le  the  
arm orhead stock w ith bo ttom  longlines,

c a lib ra te d  a g a in s t Ja p anese  tra w lin g . 
C atch rates vary bu t have not shown the 
increases expected after the fish ing m ora­
to rium  was im p lem ented  (F ig. 17-3). C lo­
sure o f on ly the sm all (J.S.-EEZ portion  o f 
the a rm orhead ’s d is tribu tion  probab ly was 
insu ffic ient to  a llow  popu la tion  recovery.
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Figure 17-2.—Catch per unit of 
effort o f pelagic armorheads 
caught in the commercial 
Japanese traw l Fishery on Pacific 
seamounts, 1970-84.
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Figure 1 7 -3 —Catch per unit of 
effort o f pelagic armorheads 
taken on longlines during 
research cruises to Hancock 
Seamount, 1985-90.
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ISSUES A dequacy o f the b io log ica l and catch data 
co llected is a p rim ary m anagem ent con­
cern for the W estern Pacific bo ttom fish  
fishery. For exam ple, the reproduction  o f 
m any o f the im po rtan t species in Guam, 
CNMI, and Samoa is unknown, and spawn­
ing num bers canno t be com puted. The 
p r im a ry  is s u e  n o w  fo r  th e  p e la g ic  
arm orhead and its seam ount fishery is how 
to halt the arm orhead harvest outside the

(J.S. EEZ via some fo rm  o f in ternational 
agreem ent so the stock can recover.

The spawning stocks o f at least four 
im po rtan t MHI fishes (opakapaka, ehu, 
onaga, and u lua) appear to be at about 
20-30% o f orig ina l levels. Thus, overutiliza­
tion  is a concern and m anagem ent has 
been recom m ended by the W estern Pacific 
Fishery M anagem ent Council.
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INTRODUCTION The fishes in th is g roup range the high seas 
and often are outside U.S. fisheries m an­
agem ent ju risd ic tion . The status o f several

is either precarious or unknow n. Some 
species are sought v igo rous ly  by both 
com m erc ia l and sport fisherm en.

SPECIES AND STATUS H ighly m ig ra to ry  species include trop ica l 
tunas (ye llow fin  and sk ip jack), albacore, 
b illfishes, sharks, and o ther large pelagic

fishes. Most are caugh t com m erc ia lly , but 
some, especially certa in  billfishes, support 
im po rtan t recreational fisheries as well.

Tropical Tunas The trop ica l tunas (ye llow fin  and sk ip jack) 
are fished w ith longlines across the Pacific, 
whereas the purse seine is the p rim ary gear 
in the Eastern T rop ica l Pacific (ETP) and 
the Central-W estern Pacific (CWP) regions. 
F ish ing in both the ETP and CWP is gener­
a lly between lat. 2CTN and 2 0 ’ S. M exico is 
the p rim ary  fish ing nation in the ETP. O th ­
ers include the United States, Vanuatu, 
Venezuela, and som e other coastal na­
tions. M ajor fish ing nations in the CWP are 
the U nited States, Japan, Korea, and Tai-

wan. Current, recent, and long-term  poten­
tial y ields for the various species are given 
in Table 18-1.

A bou t 90% o f the Pacific ye llow fin  tuna 
catch is taken by purse seine, pole-and- 
line, longline, and handline. Purse seiners 
account for 30-50% o f the catch. V irtua lly 
all sk ip jack  tuna is taken by pole-and-line 
and purse seine.

D uring 1970-80, the ETP fishery was 
expanding and dom ina ted  by the United 
States. F ishing becam e less pro fitab le  in

Table 18-1.—Recent average, 
current potential, and long-term  
potential yields in m etric tons (t), 
and status o f utilization for 
Pacific highly m igratory species. 
The LTPY, CPY, and r a y  for the  
unit equals the sum o f the 
species’ LTPY's, CPY’s, and RAY’s. 
W here the species’ LTPY is 
unknown, the species’ CPY is 
substituted in the sum. If  the 
species’ CPY is unknown, the 
species' RAY is substituted.

Long-term potential yield (LTPY) = 1,649,928 t
Current potential yield (CPY) 1,569,261 t
Recent average yield (RAY)’ 1,599,261 t

Yield (t) Status of
Species and area RAY1 CPY LTPY utilization

Yellowfin tuna (CWP2) 280,000 Unknown Unknown Unknown
Yellowfin tuna (ETP3) 280,000 250,000 250,000 Full
Skipjack tuna (CWP) 767,000 Unknown Unknown Under
Skipjack tuna (ETP) 87,000 Unknown Unknown Under
Albacore (North Pacific) 46,000 Unknown 120,000 Over
Albacore (South Pacific) 43,000 Unknown Unknown Unknown
Blue marlin 18,742 Unknown 23,500 Over
Black marlin 1,765 Unknown 1,765 Unknown
Striped marlin 
Sailfish and

14,951 Unknown 16,000 Under

shortbill spearfish 4,392 Unknown Unknown Unknown
Swordfish 24,140 Unknown 25,000 Unknown
W ahoo 101 Unknown Unknown Unknown
Mahimahi 23,539 Unknown Unknown Unknown
Pompano Unknown Unknown Unknown Unknown
Requiem sharks 8,137 Unknown Unknown Unknown
Thresher sharks 268 Unknown Unknown Unknown
Hammerhead sharks 0 Unknown Unknown Unknown
Mackerel sharks 226 Unknown Unknown Unknown

'1988-90 average
JCWP=Central Western Pacific Ocean. 
3ETP=Eastern Tropical Pacific Ocean.
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Figure 18-1.—U.S. skipjack tuna 
landings from the Pacific Ocean, 
the eastern tropical Pacific (ETP), 
and the central-western Pacific 
(CWP), 1970-90.

the 1980’s and m any Cl.S. fisherm en qu it 
o r m oved to  the CWP, leaving M exico the 
dom inan t fleet in the ETP w ith over 50 
purse seiners. Cl.S. vessels decreased to 
about 10 in 1990-91 in response to  do lphin  
safety concerns. Purse seiners (all coun­
tries) in the ETP in 1991 num bered over 
125.

Gears used in the CWP fishery include 
purse seine, ring net, handline, pole-and- 
line, and longline. Purse seiners, dom i­
nated by the Clnited States and Japan, take 
30-50% of the yellow fin  tuna catch. In 1989 
the to ta l num ber o f purse seiners in the 
CWP was m ore than 120. In 1990-91 about 
50 Cl.S. seiners operated in the CWP.

Currently, there is no in ternationa l tuna 
m anagem ent in the ETP; each coastal na­
tion regulates fishing w ith in  its own EEZ. 
Clntil 1980 the In te r-Am erican T rop ica l 
Tuna C om m ission (IATTC ) regulated the 
in te rna tiona l fishery w ith catch quotas. 
Since then, IATTC regulations have been 
suspended  because M ex ico  is n o t an 
IATTC m em ber.

A lso, there is no overall resource m an­
agem ent program  in the CWP, though the 
Forum  Fisheries Agency (FFA), which rep­
resents the affected South Pacific island 
nations, has institu ted a licensing program  
fo r fo re ign  (d istant-w ater) fish ing fleets

th rough access agreem ents. The Cl.S. fleet 
is curren tly  lim ited  to 50 purse seiners in 
the FFA region under an access agree­
m e n t (S o u th  P a c if ic  R e g io n a l T u n a  
Treaty).

More sk ip jack  tuna are caught than any 
o ther tunas. Recent average yield (RAY) o f 
Pacific sk ip jack tuna is 767,000 t from  the 
CWP (Fig. 18-1) and 87,000 t from  the 
ETP; angler catches are sm all. The species 
is believed underutilized, though the long­
term  potentia l y ie ld  (LTPY) is unknown. 
The annual dockside value o f the Pacific 
sk ip jack tuna catch is about $680 m illion, 
and fo r ye llow fin  tuna it is $450 m illion, 
based on a conservative dockside price of 
$ 8 0 0 /t fo r both species.

The recent average yield o f yellow fin 
tuna for the entire Pacific is about 560,000 
t (Table 18-1), d is tribu ted  about equally 
between the ETP and the CWP (Fig. 18-2). 
Recent assessments o f ye llow fin tuna indi­
cate that the LTPY for the ETP is about
250,000 t, m ak ing  th is fish fu lly  utilized. 
The LTPY for the CWP is unknow n because 
a com prehensive analysis o f potentia l yield 
has not been perform ed. However, catch 
rates are fa irly  steady, and pre lim inary 
analyses o f s tock cond ition  suggest that 
the fishery m ay be nearing fu ll production.
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Figure 1 8 -2 — U.S.yellowfin tuna 
landings from the Pacific Ocean, 
the eastern tropical Pacific (ETP), 
and the central-western Pacific 
(CWP), 1970-90.
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N orth  Pacific a lbacore is fished from  the 
northern lim its  o f the S ubtrop ica l C onver­
gence Zone (STCZ) to about lat. 15°N, and 
from  Japan to  North Am erica. In the South 
Pacific, it is fished from  about lat. 15°S to 
the southern lim its  o f the STCZ and from  
South Am erica  to Austra lia .

In the N orth  Pacific, a lbacore are fished 
prim arily  by longline, pole-and-line, d rift gili 
net, and tro lling . Longline gear is used in 
the lower latitudes, and th is gear accounts 
fo r about 20-25% o f the current catches. 
The surface fisheries (pole-and-line, d rift 
g ili net, tro ll) operate in the m ore tem per­
ate regions and account fo r 75-80% o f the 
catches. The (J.S. fishery in the N orth  Pa­
c ific  extends from  the m idd le  o f the North 
Pacific to N orth Am erica  and uses between 
500 and 2,000 vessels. Based on a dock­
side value o f $2 ,200 /t, the annual value o f 
the Pacific a lbacore catch is about $195 
m illion.

South Pacific a lbacore are fished p rim ar­
ily by long line, d rift g ili net, and tro lling . As 
in the north, longliners operate nearer the 
equator. Surface gear is set in the Tasm an 
Sea and in the STCZ at about long. 160°W. 
In 1990, about 60 U.S. tra ile rs fished the 
South Pacific.

Presently, there are no m anagem ent re­

g im es fo r the N orth or South Pacific alba­
core fisheries. In the South Pacific, m u ltina­
tiona l d iscussions between Pacific island 
nations and d istant-water fish ing nations, 
inc lud ing  the United States, are being held 
to  explore various management schemes.

The Pacific a lbacore (bo th  the north and 
south stocks) has a long h is to ry o f exp lo i­
ta tion  (F ig. 18-3). Recent deve lopm ent o f 
a large surface fishery in the South Pacific, 
in add ition  to  the long line  fishery, has 
changed the previous stock assessments 
from  “ fu lly  exp lo ited ,” under a longline 
on ly  fishery, to  “ unknow n ." No LTPY has 
ye t been estim ated, bu t a com prehensive 
assessment is needed ow ing to  the rapid 
expansion o f the surface d rift net and tro ll 
fisheries.

In the North Pacific, the to ta l catch, catch 
rates, and fish ing e ffo rt in the U.S. tro ll 
fishery and the Japanese pole-and-line fish­
ery have all been declin ing  (F ig. 18-3). 
P revious assessm ents es tim a ted  LTPY 
near 120,000 t and stock p roduction  at or 
above LTPY in the 1970’s. Th is high p ro ­
duction , coupled w ith the recent addition 
o f a d rift g illne t fishery (fo r which statistics 
are incom ple te), is p robab ly  overutiliz ing 
the stock.
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Figure 18-3.—U i  albacore 
landings from the Pacific Ocean, 
the North Pacific, and the South 
Pacific, 1970-90.
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Species included here are the blue, b lack, 
and striped m arlins; swordfish, sailfish, 
shortb ill spearfish, wahoo, m ah im ah i (do l­
phin fish), pom pano, and several oceanic 
sharks (requiem , thresher, ham m erhead, 
and m ackere l). They generally range from  
N orth A m erica  to Asia and between the 
N orth and South Pacific STCZ’s. They are 
m ore abundant near islands, continenta l 
slopes, seam ounts, and oceanic fronts, 
and m any are im portan t to  local econo­
mies; they are caught by fore ign and (J.S. 
fisherm en, both sport and com m ercia l.

U.S. com m erc ia l fishing gears include 
drift g ili nets, handlines, harpoons, long- 
line, tro lling , and rod and reel. Anglers use 
only rod-and-reel. Swordfish and thresher 
sharks are taken by longline around the 
Hawaiian Islands and by harpoon and drift 
gili net o ff North Am erica.

U.S. fisheries are generally dwarfed by 
fore ign fisheries (m ostly  longline and d rift 
gili net). There is no in ternationa l au thority  
m anaging these species in the Pacific. U.S. 
m anagem ent au thority  rests w ith the West­
ern Pacific Fisheries M anagem ent Council

fo r Hawaiian and Western Pacific waters, 
and w ith the Pacific Fisheries Managem ent 
Council fo r North A m erican waters (al­
though the la tte r has delegated m anage­
m e n t to  th e  S ta te  o f C a lifo rn ia  fo r 
sw o rd fis h , s tr ip e d  m a r lin , and  som e 
sharks). O w ing to  the m any species in this 
category, no precise value can be calcu­
lated for the annual catch. However, the 
catch o f swordfish and blue and striped 
m a rlin s  are each va lued  in excess o f 
$2,000/t.

Catches o f b illfish and other species (Fig.
18-4) have been re lative ly constant, near
90,000 t per year, w ith a s ligh t increase in 
the m ost recent years (Table 18-1). Four 
species dom inate the “ o ther” catches; Blue 
a n d  s tr ip e d  m a r lin s , s w o rd fis h , and 
m ahim ahi.

The status o f m ost species’ stocks is 
unknow n. Recent assessments w ith 10- 
year-old data indicate tha t swordfish and 
striped m arlin  were utilized s lightly  below 
LTPY and blue m arlin  was fished above 
LTPY; however, new data is needed to con­
firm  or d ispute th is find ing.

The p rim ary issue facing Pacific trop ica l 
tunas is the lack o f consensus on a plan fo r 
gathering and reporting statistics and for 
setting up a conservation and m anage­
m ent g roup  to represent all interests. The 
lack o f data is critica l and prevents tuna

assessment, m anagem ent, and protection. 
Both North and South Pacific a lbacore are 
affected by high-seas d rift g ili nets. The 
im pact o f th is fishery on the stocks is not 
clear; however, data from  these fisheries 
are being collected. In the South Pacific,
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Figure 1 8 -4 —Total U.S. and 
foreign landings o f billfish and 
other pelagic m igratory fish 
from the Pacific Ocean, 1979-88, 
and the U.S. landings from the 
eastern Pacific, 1979-89, and the 
central-western Pacific (CWP', 
1979-90.

. . .  Tunas

Billfish and 
other species

120

100

— Total U.S & fore ign  
E aste rn  P ac ific

-  CW P

»
o>c
T3
C
IO_l

I9 6 0 1 9 8 6 1 9 9 0

the in te raction  between the established 
long-line fishery and a rap id ly grow ing sur­
face fishery (p redom ina te ly  U.S.) needs 
atten tion , pa rticu la rly  if a llocation o f avail­
able yie ld between the fisheries becomes 
an issue. The scope, structure, and o rgan i­
zation o f a m ultila te ra l m anagem ent re­
g im e  is a n o th e r  is s u e  w h ic h  needs 
continued attention.

The North Pacific stock appears to be 
o ve ru tilize d , p o ss ib ly  o w ing  to  heavy 
catches by d rift g ili nets. Data co llection  
and an evaluation o f the effects o f the d rift 
g illnet fishery are urgently  needed. Cre­
ation o f an in te rnationa l fo rum  to m anage 
the stock is another issue tha t needs atten­
tion, particu la rly  if the fish ing nations w ant 
the stock to recover.

Population levels o f the billfishes and other 
species is either unknow n or ou t o f date: 
There is no in ternationa l m echanism  to 
exam ine data co llected on the Pacific-wide 
stocks. Hence, there is no up-to-date as­
sessm ent o f stock condition, includ ing that 
po rtion  o f the stock tha t ranges in the U.S. 
E EZ . B a s ic  b io lo g ic a l d a ta  (b e y o n d  
catches) are also lack ing  o r grossly inade­
quate fo r m ost o f these species. This lim its  
de term ination  o f the cu rren t cond ition  o f 
the stocks. Bycatch o f these species by 
d rift g ili nets and in o ther fisheries is an­
other issue. O ften these catches go unre­
ported.

The increase in U.S. vessels (longliners) 
in the Hawaiian EEZ and the Central Pacific 
high seas and the ir im pact on the swordfish 
stocks is another concern. In add ition, in­
cidenta l take o f protected species (Hawai­
ian m onk seal and sea turtles) is a sensitive 
issue.

Scientists recognize tha t at least one spe­
cies, the Indo-Pacific blue m arlin , is and has 
been depleted and no m anagem ent m ech­
an ism  ex is ts  to  c o rre c t the  s itu a tio n . 
Thresher sharks in the west coast sword­
fish /sha rk  d rift g illne t fishery are heavily 
fished.
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Figure 19-1.—The North Pacific 
Ocean.

SPECIES AND STATUS 

Pacific HaiibuC

The North Pacific (F ig. 19-1) is one o f the 
m ost productive  oceans, supporting  m any 
o f the  w o r ld ’s la rg e s t p o p u la tio n s  o f 
g roundfish, salm on, crabs, m arine m am ­
mals, and seabirds. Large-scale com m er­
c ia l fisheries fo r g ro u n d fish  in A laska  
waters were developed and dom inated by 
foreign fleets from  the early 1950 ’s until the 
M agnuson Fishery Conservation and M an­
agem ent A c t (M FCM A) was passed in 
1976. This act produced one o f the great 
success stories fo r deve lopm ent o f a U.S.

Pacific ha libut has been fished com m er­
cia lly since the late 1800's; it is now  fished 
on ly  w ith long line gear, though other gear 
types acc iden ta lly  catch som e ha libut. 
There is an active recreational fishery as 
well, and about 3,700 t are landed by an­
glers.

H alibut is found from  the Bering Sea to 
Oregon, though the center o f abundance is 
in the G ulf o f A laska. The resource is con­
sidered as one large interrelated stock bu t 
is regulated by subareas w ith catch quotas 
and time-area closures.

The Pacific ha libut is m anaged under 
treaty between the United States and Can­
ada, and p rim ary assessment and m an­
agem ent recom m endations are provided 
by the International Pacific H alibut C om ­
m ission.

83

groundfish industry.
T h o u g h  fo re ig n  fishe ries  dom ina ted  

through 1983 (and were im portan t through 
1986) (see pages 85, 87), jo in t ventures 
between U.S. fisherm en and foreign com ­
panies eventually replaced them  as expe­
rience was gained. Later, even the jo in t 
ventures were superseded by dom estic 
fisherm en and processors. W ith  the excep­
tion  o f Greenland tu rbo t, the groundfish o ff 
A laska have generally been in good to 
excellent cond ition .

In 1990, nearly 3 7 ,0 0 0 1 o f Pacific halibut 
were landed com m erc ia lly  (31,900 t in the 
United States and 5,100 t in Canada) (Fig. 
19-2) valued at $115 m illion. A bou t 2,000 
t were wasted ow ing to  fishing by lost gear 
and discard, and 10,000 t were lost to 
accidenta l catches by fisherm en targeting 
o ther species. O ver 6,500 U.S. vessels 
were licensed fo r the com m erc ia l halibut 
fishery, as were 435 Canadian vessels.

H alibut stocks are assessed annually, 
and the fishable popu la tion  apparently 
peaked at 166,000 t in 1986-87 after a 
rebuild ing period (F ig. 19-2). The popula­
tion  has since declined at about 5%/year. 
Som e decline is still expected, but halibut 
num bers rem ain fa irly  high by historical 
standards. The species is fu lly  utilized 
(Table 19-1).

E astern

B e r in g
G u lf o f ^  
Alaska

A ,‘ u tia i\  p e g io "

Pacific 
Coast I
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Figure 19-2.—Landings and 
abundance trends for Pacific 
halibut in the North Pacific 
Ocean for U.S. commercial and 
recreational fisheries and the 
Canadian fishery, 1980-90.

Table 19-1.—Recent average, 
current potential, and long-term  
potential yields in m etric tons 
(t), and status o f utilization for 
Pacific halibut. The LTPY, CPY, 
and RAY for the unit equals the 
sum of the species’ LTPY’s, CPY's, 
and RAY'S.

Long-term potential yield (LTPY)’ = 
Current potential yield (CPY)1 = 
Recent average yield (RAY)2 =

20,000 t 
33,500 t 
40,800 t

Region RAY2
Yield (t) 

CPY1 LTPY1
Status of 
utilization

Bering Sea-Aleutians 3,000 2,800 1,700 Full
Gulf o f Alaska 31,100 25,900 15,400 Full
O ff Pacific coast3 300 300 200 Full
Off Canadian Pacific coast 6.400 4,500 2,700 Full

Does not include 16,000 t for sport catch, bycalch, and waste. 
21988 90 average

California, Oregon, and Washington.

Bering sea-Aleucian 
Islands Groundfish

The average eastern Bering Sea-Aleutian 
Islands groundfish  catch during  1988-90 
was about 1.8 m illion  t (Table 19-2; Fig.
19-3), va lued at abou t $352 m illion  in 
1990. The d o m in a n t g roups harvested 
were walleye po llock, 75%; flatfishes, 15%; 
Pacific  cod, 7%; A tka  m ackere l, 1.4%; 
rockfishes, 0.4%; and sablefish, 0.3%. Rev­
enue from  traw l landings increased from  
$129 m illion  in 1988 to  $318 m illion  in 
1990. The po llock  fishery increased in 
value from  $86 m illion  in 1988 to $255 
m illion  in 1990. Longline vessel revenue 
also increased, largely due to increased 
Pacific cod catches, from  $11 m illion  in 
1989 to  $34 m illion  in 1990.

Groundfish popu lations have been m ain­
tained at h igh levels under the MFCMA. 
Their long-term  potentia l y ie ld (LTPY) is 
about 2.71 m illion  t. The curren t potentia l 
y ie ld (CPY) o f 2.93 m illion  t fo r 1991 is 
above LTPY. This po ten tia l has not been 
fu lly  utilized because catch quotas cannot 
exceed the o p tim u m  yie ld  (O Y). The OY is 
conservatively set below CPY, at 2.0 m illion 
t ou t o f consideration fo r both  socioeco­
nom ic  factors and b io log ica l yie ld  poten­
tial.
W alleye  Pollock: Pollock produce the
largest single-species catch fo r the United 
States. The three m ain stocks, in decreas­
ing order o f abundance, are: Eastern Be-

U.S. com m ercial landings  

U.S. rec reationa l land!

^  C anad ian landings  

—  Abundance

1980 1985 1990
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Table 19-2.—Recent average, 
current potential, and long-term  
potential yields in m etric tons (t), 
and status o f utilization for 
Bering Sea-Aleutian Islands 
groundfish. The LTPY, CPY, and 
RAY for the unit equals the sum 
o f the species’ LTPY’s, CPY's, and 
RAY’s. W here the species' LTPY 
is unknown, the species’ CPY is 
substituted in the sum.

Figure 19-3.—Landings and 
abundance trends for groundfish 
resources in the Bering 
Sea/Aleutian Islands region for 
the foreign, jo in t-ven ture, and 
U.S. fisheries, 1976-90.

. . .  Bering Sea-Aleutian 
Islands Groundfish

Long-term potential yield (LTPY) = 2,784,800 t
Current potential yield (CPY)= 2,926,100 t
Recent average yield (RAY)1 = 1,790,1001

Species RAY'
Yield (t) 

CPY LTPY
Status of 

utilization

Pollock 1,327,800 1,777,500 1,898,000 Full
Pacific cod 178,800 229,000 192.000 Full
Yellowfin sole 151,500 250,600 220,000 Full
Greenland turbot 8,300 7,000 27,100 Full
A rrow tooth flounder 2,200 116,400 59,000 Under
Rock sole 43,900 246,500 160,000 Under
Other flatfish 41,500 219,700 148,500 Under
Sablefish 5,200 6,300 7,500 Full
Pacific ocean perch 9,350 15,300 14,900 Full
Other rockfish 850 1,300 1,300 Full
Atka mackerel 12,400 24,000 24,000 Full
Other fish 8,300 32,500 Unknown Under

'1988-90 average.

; ■' U.S. landlnge

Jo in t-ven tu re  landings  

Foreign landings 

—  Abundance
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ring Sea (EBS) stock, A leutian Basin (AB) 
stock, and the A leutian Islands (A I) stock. 
The EBS and AI stocks are m oderate ly 
high (above the levels that produce LTPY) 
and are now  fu lly  utilized.

A nother large po llock  fishery lies outside 
the U.S. and Soviet EEZ's in the “ donu t 
ho le ” o f the central Bering Sea (Fig. 19-1 ). 
T h is  fis h e ry  is d o m in a te d  by Ja p a n , 
U.S.S.R., Poland, China, and the Republic 
o f Korea. The fishery targets the AB  po l­
lock  stock during its m igra tion  th rough the 
donu t hole area. Catches from  this stock

appear far too  high. A lthough  the status of 
the A leutian Basin stock is not well known, 
it appears to be dec lin ing rapidly.
Pacific Cod: Pacific cod abundance re­
m ained high and stable th roughout the 
1980’s. However, the 1990 survey showed 
a 26% drop from  1989. This decline and 
poor p roduction  over the past 2 years may 
be due to changing environm enta l condi­
tions or eco logica l re lationships. The cod 
stock is fu lly  utilized.
F latfishes: Y e llow fin  sole is the m ost 
abundan t o f the fla tfishes. D uring  the
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. .  Bering Sea-Aleutian 
Island Groundfish

Gulf Groundfish

1950’s, the sole was the m a jo r traw ling 
target, but it now ranks second to  po llock. 
Yellow fin sole is fu lly  utilized. Greenland 
tu rbo t, the only depressed flatfish stock, is 
expected to decline fu rther during the m id- 
1990 ’s ow ing to  poor spawning success in 
the 1980’s. It is considered fu lly  utilized.

A ll o the r fla tfish species are in good-to- 
exce llent cond ition . Populations continue 
to  be high and increasing fo r a rrow tooth 
flounder and high and stable fo r rock sole, 
fla thead sole, A laska plaice, and other 
flatfishes. The rock sole is now the second- 
m ost abundant o f the flatfishes, increasing 
substantia lly  from  1980. It is underutilized, 
as are o ther flatfishes. Traw l catches are 
restricted to prevent excessive incidenta l 
catches o f Pacific ha libu t and king  and 
tanner crabs.
S ab le fish : Sablefish or b lackcod is a valu­
able species caught m ostly  w ith longline 
and pot gear below the depths fished by 
traw lers. Sablefish is considered to be a 
s ingle stock from  the Bering Sea-Aleutian 
Islands (BSAI) region to the Gulf o f A laska. 
The BSAI popu la tion  declined substan­
tia lly  in 1990, partly  due to  m ig ra tion  in to 
the G u lf o f A laska. C urrent abundance is 
re la tive ly high, though recru itm ent has not 
been strong. The sablefish is fu lly  utilized. 
R ockfishes: Rockfishes are assessed and 
m anaged as tw o m a jo r groups: Pacific 
ocean perch (POP) and “ o ther rock fish .” 
The POP group  consists o f the true Pacific 
ocean perch and four o ther red rockfish

species. POP abundance dropped sharply 
ow ing to  intensive fore ign fisheries in the 
1960’s and rem ained low in to  the early 
1980’s. In recent years, catch levels have 
been set well below CPY to help rebuild  the 
stocks. The POP group  is now recovering 
and is considered fu lly  utilized.

The “ other rock fish ” g roup  includes two 
thornyhead species and about 30 o ther 
rockfish  species no t inc luded in the POP 
group. L ittle is know n about them , but they 
are considered fu lly  utilized.
A tk a  M ackere l: A tka  m ackere l stocks, 
m a in ly in the A leu tian  region, are hard to 
assess because: 1) Survey estim ates are 
h igh ly variable, 2) surveys in the species’ 
A leu tian  range were last conducted  in 
1986, and 3) two o f the last three surveys 
failed to sam ple shallow  waters success­
fully. Thus, popu la tion  trends canno t be 
inferred from  survey and catch data. Since 
A tka  m ackerel stocks canno t be fu lly as­
sessed, the CPY is estim ated as the aver­
age ca tch  leve ls  and the  resou rce  is 
considered fu lly  utilized.
O th e r Species: In recent years, “other 
species" catches have represented 1% or 
less o f the to ta l g roundfish catch. Sculp ins 
and skates probably constitu te  m ost o f this 
resource, but the abundance o f pelagic 
squids, smelts, and sharks is largely un­
know n. O w ing to  insu ffic ien t data, the 
LTPY for “ other species” is unknow n. The 
CPY has been set at the average catch 
levels.

G ulf o f A laska g roundfish  catches have 
ranged from  a low o f 135,400 t in 1978 to 
a high o f 3 5 2 ,8 0 0 1 in 1984 (Fig. 19-4), w ith 
po llock dom inant, fo llowed by Pacific cod 
a n d  s a b le fis h . T he  1990  g ro u n d f is h  
ca tch e s  w ere va lued  a t $94 .4  m illio n  
(docks ide  va lue). Sab le fish  com prised  
about 45% o f the to ta l G u lf value. O ther 
m a jo r revenue-producing species in the 
G ulf o f A laska during  1990 were Pacific 
cod at $26 m illion , fo llowed by po llock and 
rockfish.

Groundfish abundance has been rela­
tive ly stable, rising slow ly from  1984 to 
1990. A rrow too th  flounder is m ost abun­
dant, fo llowed by po llock  and Pacific cod. 
In 1990, a rrow tooth flounder com posed 2

m illion t o f the G ulf groundfish biom ass 
(5.3 m illion  t); po llock , 1.4 m illion  t; and 
Pacific cod, 0.5 m illion  t. The estim ated 
LTPY for G u lf o f A laska  g round fish  is 
4 9 3 ,6 0 0 1 (Table 19-3). The CPY is 773,600 
t, which contrasts w ith the RAY o f 177,400 
t. The wide d isparity  between the CPY and 
the RAY is because groundfish  fish ing is 
restricted ow ing to incidenta l catches o f 
Pacific halibut.
Pollock and Pacific  Cod: Pollock appear 
to  be at an average popu la tion  level, bu t it 
is d ifficu lt to de term ine cu rren t biomass 
and an appropria te  fish ing m orta lity  rate. 
The po llock is s ligh tly  underutilized. Pacific 
cod are abundant and fu lly  utilized, but are 
expected to decline. R eproduction has not
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Figure 19-4.—Landings and 
abundance trends for groundfish 
resources in the Gulf o f Alaska 
region for the foreign, 
jo int-ven ture, and U.S. fisheries, 
1976-90.

. . .  Gulf Groundfish

Table 19-3.—Recent average, 
current potential, and long-term  
potential yields in m etric tons (t), 
and status of utilization for Gulf 
of Alaska groundfish. The LTPY, 
CPY, and RAY for the unit equals 
the sum o f the species’ LTPY’s, 
CPY’s, and RAY'S.
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kept pace w ith natural and fish ing losses. 
F la tfis h , S a b le fis h , and R ockfish: Flat­
fish are in general very abundant, largely 
ow ing to  great increases in a rrow tooth 
flounder. F latfish are m anaged as deep- 
water and shallow-water groups, while flat- 
head sole and arrow tooth  flounder are 
m anaged as separate categories. Sablefish 
are num erous and are in good cond ition , 
though they are pro jected to decline ow ing 
to low  recru itm ent. They are fu lly  utilized.

“S lope” rockfish, those found on the con­
tinenta l slope from  the outer edge o f the 
continenta l shelf down to the abyssal plain, 
are at low levels and are fu lly  utilized. They

grow  slowly, are long-lived, have not re­
bounded from  the heavy fore ign fishing in 
the 1960’s, and are considered fu lly uti­
lized. The princ ipa l species in this group. 
Pacific ocean perch, shortraker rockfish, 
and rougheye rockfish, are h igh ly valued. 
They are in a separate m anagem ent cate­
gory. Thornyhead rockfishes are also be­
lieved to be at a low level and decreasing. 
T h e  p o p u la t io n  o f c o n t in e n ta l sh e lf 
rockfishes (pe lag ic and dem ersal) is un­
know n and needs fu rther research. Manag­
ers try to set the fishing m orta lity  rate equal 
to the natural m orta lity  rate.

Long-term potential yield (LTPY) = 493,600 t
Current potential yield (CPY) = 773,600 t
Recent average yield (RAY)1 = 177,400 t

____________________Yield (t)___________________________ Status of

Species______________________RAY'_____________  CPY________________ LTPY_______________ utilization

Pollock 66,800 133,400 229,000 Under
Pacific cod 50,700 77,900 39,100 Full
Flatfish 10,300 514,900 168,600 Under
Sablefish 29,000 22,500 26,600 Under
Slope rockfish 16,300 17,900 21,350 Full
Thornyhead rockfish 2,500 1,800 3,750 Unknown
Pelagic shelf rockfish 1,300 4,800 4,800 Full
Demersal shelf rockfish 500 400 400 Full

'1988-90 average.
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ISSUES

“Donut Hole" 
Pollock Fishery

The large unregula ted fo re ign  po llock  fish­
ery in the “ donu t ho le” o f the Bering Sea 
(F ig. 19-1 ) is a m a jo r concern as it targets 
the m ig ra ting  G.S. and (J.S.S.R. A leutian 
Basin stocks. The fishery is expected to 
hu rt G.S. EEZ po llock stocks. A no ther

m a jo r concern is the lack o f data to  deter­
m ine the s to c k ’s status. The U.S. and 
U.S.S.R. have begun to  cooperate  on re­
search and m anagem ent o f the donu t hole 
po llock  fisheries.

Marine Mammal 
Interactions

M arine m am m al in teractions w ith fish and 
fisheries are a grow ing concern. Steller sea 
lions are listed as threatened under the 
Endangered Species A ct, and it m ust be 
shown tha t the groundfish  fishery w ill not 
interfere w ith them . Pollock provide food

for sea lions, and som e fisheries have oc­
curred near rookeries; however, we lack 
data to  show a cause-and-effect re la tion­
ship between the po llock  fishery and the 
decline o f the sea lions.

Incidental Catch The inc identa l catch o f Pacific ha libu t and 
k ing  and tanner crabs o ff A laska now cur­
ta ils the groundfish  fisheries. W hen ha libut 
and crab bycatch lim its  are reached, the 
groundfish fisheries are closed—usually be-

fore harvesting the entire g roundfish  quo­
tas. Various incentive  program s are being 
tested to con tro l bycatches while im p rov­
ing the groundfish  harvest.

Exxon V a ld e z  o il Spill In M arch o f 1989, the E x x o n  V a ld e z  ran sive die-offs o f adult fish were found, but
aground, sp illing  about 11 m illion  gallons som e coastal and offshore fishes have re-
o f crude o il in to  Prince W illiam  Sound m ained exposed to  pe tro leum  hydrocar-
which spread in to  the G ulf o f A laska and bons. Since in juries from  ch ron ic  exposure
lower Cook Inlet. Coastal areas were se- to oil m ay not be seen fo r m any years,
verely contam inated. Fortunate ly, no mas- studies m ust be continued.
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Crab

Figure 20 -1.—King crab landings 
and abundance for the Bering 
Sea and Gulf o f Alaska, 1960-90.

E xp lora tory crab and shrim p fishing began 
o ff A laska during the 1940’s and 1950’s. 
The firs t m a jor dom estic  k ing  crab fishery 
began in the 1960’s o ff Kodiak Island, later 
expanding to the A leutian Islands and Be­
ring Sea. D om estic tanner crab fisheries 
becam e im po rtan t during the 1970’s, as

89

did the sh rim p  fisheries o f the G ulf o f 
A laska. A Japanese snail fishery devel­
oped in the Bering Sea during the 1970’s 
bu t ended in 1987. Shellfish fisheries in 
A laska waters have shown large fluctua­
tions in landings, ow ing to extrem ely vari­
able popu la tion  size.

Three species o f k ing crabs (red, blue, and 
golden or brow n) and two species o f tanner 
crabs (ba ird i and op ilio ) are harvested 
com m ercia lly  o ff A laska. The annual dock­
side value o f A laska k ing  and tanner crab 
fisheries averaged about $195 m illion  dur­
ing the 1978-90 period (61% or $118 m il­
lion  fo r k ing  crabs a lone). E ighty-n ine 
percent, or $ 105 m illion o f the value o f king 
crab fisheries, was derived from  the eastern 
Bering Sea and A leutian Islands. A bou t 
75%, or $88 m illion  o f the value o f k ing 
crab fisheries, came from  red k ing crab 
landings. The average annual value o f tan ­
ner crab landings during 1978-90 was $77 
m illion , w ith $58 m illion  or 76% com ing 
from  the Bering Sea A leutian Island area. 
K ing crab value peaked at $295 m illion  in 
1980, and tanner crab value peaked at 
$158 m illion  in 1990.

A bou t 250 vessels, m ostly  large and 
m odern and each fishing an average o f

300-350 pots, m ake up the Bering Sea- 
A leu tian  Islands crab fleet. O ver 400 ves­
sels harvest crabs in the G u lf o f A laska, 
a lthough there is considerable vessel over­
lap between the areas. Catches are re­
stricted by quotas, seasons, and size and 
sex lim its. F ishing seasons are set at times 
w hich avoid m o lting , m ating , and softshell 
periods, both to p rotect crab resources and 
to im prove p roduct qua lity . L im its on the 
num ber o f pots per vessel are in effect in 
m ost areas o f the Gulf. Vessels are also 
restricted by the num ber o f m anagem ent 
areas they m ay fish in any given year. 
Vessels w h ich  both ca tch  and process 
c rabs  are requ ired  to  have observers 
th ro u g h o u t the  season to  m o n ito r the 
catch and com pliance  w ith regulations.

Catch and abundance trends fo r king 
crabs fluctuated during  1960-90 (F ig. 20- 
1). A fte r a 1964-66 peak, declines were 
evident. (In tii 1967, Japanese and Soviet

50080
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. . . Crab

Figure 20-2.—Tanner crab 
landings from the Bering Sea and 
Gulf o f Alaska, 1960-90, and 
abundance o f tw o  species of 
tanner crab, 1976-90.

Table 20-1.—Recent average, 
current potential, and long-term  
potential yields in m etric tons (t), 
and status o f utilization for 
Alaska shellfish resources. The 
LTPY, CPY, and RAY for the unit 
equals the sum of the species' 
LTPY’s, CPY's, and RAY'S.

fisheries dom inated Bering Sea landings, 
but those fisheries were phased ou t during 
b ila tera l negotiations un til foreign fishing 
ceased in 1974. D uring the late 1970’ s, 
dom estic  catches bu ilt to  record levels in 
the Bering Sea, peaking at 74,000 t in 
1980. G ulf catches varied at a re latively low 
level for a decade before d ropp ing  lower 
ye t in 1983. A lm o s t all G u lf o f A laska k ing  
crab fisheries have been closed since 1983. 
In the Bering Sea, catches dropped precip­
itously in 1981, fo llowed by further declines 
to a low  in 1983. Since then, there has been 
a gradual increase in the catch.

Bering Sea-Aleutian Islands tanner crab 
catches are largest in the eastern Bering 
Sea (F ig. 20-2). The 1965-75 period was a 
deve lopm enta l phase. D uring 1975-85, the 
catch peaked at about 4 9 ,0 0 0 1 in 1979 and 
then declined. Since 1984, the catch has

increased, reach ing  abou t 85 ,000  t in 
1990. Abundance trends fo r the eastern 
Bering Sea stocks indicate tha t the bairdi 
stock declined from  a re lative ly high level 
in the late 1970’s to  a low in 1985. Since 
then, the Bering Sea bairdi stock has recov­
ered and is curren tly  approach ing  its fo r­
m er level. F rom  a low in 1985, the op ilio  
stock has rebounded sharply and is a p ­

p r o a c h in g  an a ll-tim e h igh level. The catch 
in the Gulf o f A laska, com posed exclu­
sively o f baird i, reached peak levels during 
the  1970 ’s, fo llo w in g  a deve lopm enta l 
phase in the late 1960’s. Since 1979, the 
G ulf o f A laska catch has declined.

Values fo r RAY, CPY, and LTPY are pre­
sented in Table  20-1. In fo rm ation  on CPY 
and LTPY is lack ing  fo r both k ing  and 
tanner crabs. Thus, defau lt values fo r these 
param eters were derived by equating CPY

100
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Landings (G u lf of A iaaka) 
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Abundance (op ilio )80
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Long-term potential yield (LTPY) = 104,934 t
Current potential yield (CPY) = 8 9 ,3 0 8 1
Recent average yield (RAY)' = 89,308 t

Species group RAY1
Yield (t) 

CPY LTPY
Status of 

utilization

Tanner crabs 76,256 76,256 45,436 Full
King crabs 10,881 10,881 32,150 Full
Shrimp 340 340 22,582 Unknown
Snails2 1,831 1,831 4,766 Under

'198590  average.
2RAY and CPY dala = 1985-87 average calch, LTPY data = 1971-87 average.
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Shrimp and sea Snail

Figure 20-3.—Shrimp landings 
from the Bering Sea and Gulf of 
Alaska, 1960-89, and snail 
landings from the Bering Sea, 
1972-87.

and LTPY w ith the 1971-90 average catch. 
A laska crabs can be designated as fu lly  
u tilized re la tive  to  y ie lds o f legal-sized 
males. Since fem ale crabs are no t landed

it seems like ly  that m ost crab stocks could 
be designated as underutilized, in term s of 
existing fishing m orta lity  on the reproduc­
tive stocks.

The U.S. fishery for shrim p in A laska wa­
ters is at a low level. The western G u lf o f 
A laska has been the m ain area o f opera­
tion. D uring the 1970’s, when the fishery 
was m ore  p ro d u c tive , 50 -100  vessels 
traw led fo r shrim p at Kodiak and along the 
A laska Peninsula. Five species o f shrim p 
con tribu te  substantia lly  to  A laskan land­
ings, o f which the northern p ink shrim p is 
m ost im portan t.

Shrim p landings in the G ulf o f A laska 
d u rin g  1960-90 (F ig . 20-3) show  th a t 
catches rose steadily to  about 58,000 t in 
1976 and then declined p re c ip ito u s ly . 
Since 1988, neglig ib le am ounts o f sh rim p 
have been landed from  western A laska 
w aters. D u ring  1960-90, the  docks ide  
value o f western sh rim p fisheries averaged 
$4 m illion  annually and yielded a peak 
va lue  o f $14 m illio n  in 1977. S h rim p  
catches by the U.S.S.R. and Japan in the

Bering Sea peaked at 3 2 ,0 0 0 1 in 1963, and 
gradually declined thereafter, un til the fish­
ery ended in 1973.

As w ith crabs, the potentia l yields of 
A laska shrim p stocks are no t well under­
stood, and have been equated to  recent 
catches. S hrim p are m anaged by regulat­
ing the catch levels according to  the level 
o f the stocks. In add ition , spring “ egg 
ha tch ” closures are used to  p ro tect breed­
ing stocks.

The Japanese fishery fo r snails, con­
ducted from  about 1971 until ending in 
1987, reached a peak o f som e 13,000 t in 
1974. Catches averaged about 4,800 t dur­
ing 1971-87. The snail stocks o f the Bering 
Sea are underutilized because they are cur­
rently not fished. RAY and CPY equal the 
1985-87 average catch and LTPY equals 
the 1971-87 average.

80
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Shrim p landings (G u ii of A laska) 
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ISSUES

High V ariability

These fisheries have been m arked  by 
m a jo r ups and downs in p roduction  (F ig.
20-1, 20-2, 20-3) and m a jo r perturbations 
in the shellfish industry. A  m anagem ent 
po licy  o f m a in ta in ing  catch stab ility  has 
evolved, at least fo r crab stocks. Due to 
variable surviva l o f young  crabs, little  can 
be done to  stabilize fluc tua tions o f the crab 
stocks them selves. Relatively low  exp lo ita ­
tion  rates are used to stabilize the annual 
catch by ho ld ing  over portions o f strong 
incom ing  year classes to  the next fishing 
season. This strategy has m et w ith lim ited  
success. More e ffo rt should be p laced on

the prob lem s o f long-term  pred iction  o f 
popu la tion  changes, o f the effect o f har­
vesting fem ale crabs on popu la tion  fluc tu ­
ation, and o f the effects o f d iscard m orta lity  
in po t and traw l fisheries. More study is also 
required regarding the underly ing  reasons 
fo r shellfish popu la tion  fluctuations, includ­
ing re lationships between predator (cod 
and p o llo ck ) and prey (sh rim p ) abun­
dance. O ther eco logica l cond itions that 
lead to  strong or weak year classes, such 
as those in fluencing  larval surviva l, are 
also poorly  understood.

Bycacch The byca tch  o f crabs in traw l and pot Fish­
eries is also a m a jo r issue. N ot on ly is 
bycatch  an a llocation problem , the un­
know n m orta lities associated with trawl 
and po t gear discards o f crabs cou ld  have

a b io log ica l im p a c t on crab stocks. W hen 
crab num bers are low, such byca tch  m or­
talities, coupled w ith d irected fish ing m or­
ta lity, could im pose unacceptab le  risks to 
stock recovery.

Lack of Data Basic life h is to ry in fo rm ation , including 
grow th rates, m orta lity  rates, reproductive 
cycles, food habits, hab ita t requirem ents, 
and p reda to r-p rey re la tionsh ips, is fre ­
quently  lack ing  fo r A laska shellfish stocks. 
This is pa rticu la rly  true o f the underutilized 
resources such as m ollusks, crangonid

shrim ps, octopuses, squids, sea urchins, 
and snails. For exam ple, Bering Sea snail 
s tocks  represent a la ten t resource fo r 
which m arkets have existed in the past, but 
little  is know n o f the ir num bers, p roductiv ­
ity, o r potentia l yield.



UNIT 21 NEARSHORE FISHERIES

INTRODUCTION

Table 2 1 -1 — Recent average, 
current potential and long-term  
potential yields in m etric tons (t), 
and status o f utilization for 
nearshore fisheries resources. 
The LTPY, CPY, and RAY for the 
unit equals the sum of the 
species' LTPY's, CPY’s, and RAY’s. 
W here the species' LTPY is 
unknown, the species' CPY is 
substituted in the sum. If the 
species' CPY is unknown, the 
species' RAY is substituted.
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M any U.S. coastal and estuarine species 
provide im portan t recreational and co m ­
m ercia l fisheries, but they are no t Federally 
managed. This diverse Unit includes h ighly 
prized gam efishes like  tarpon, bonefish, 
tautog, perm it, and snook, as well as surf- 
perches and Florida pom pano. It also in­
cludes sm all fishes used fo r bait, food, or 
processing in to  oil and meal, such as m u l­
let, smelts, eulachon, ba llyhoo, sardines, 
and herrings. Valuable invertebrates like 
the Dungeness, blue, rock, and Jonah

Long-term potential yield (LTPY) = Unknown
Current potential yield (CPY) = Unknown
Recent average yield (RAY)1 = 231,225 t

Species RAY1
Yield (t) 

CPY LTPY
Status of 
utilization

Blue crab 95.S932 Unknown Unknown Full
Pacific shrimp 32.1802 Unknown Unknown Full
Sea urchins (Pacific) 25,2152 Unknown Unknown Unknown
Dungeness crab 18,1192 Unknown Unknown Full
Mullets 14.3422 Unknown Unknown Unknown
Oyster (Atlantic) 9,8752 Unknown Unknown Over
Sea urchins (Atlantic) 4 ,3922 Unknown Unknown Unknown
Atlantic hard clams 4,2832 Unknown Unknown Over
Blue mussel 4 .0902 Unknown Unknown Unknown
Oyster (Pacific) 4 .0262 Unknown Unknown Unknown
Softshell clam 3,096? Unknown Unknown Full
A tlantic thread herring 3,054 Unknown Unknown Unknown
Calico scallop 2,9612 Unknown Unknown Full
Ladyfish 2,036 Unknown Unknown Unknown
Other shads, herrings 1,960 Unknown Unknown Unknown
Eulachon 1.3122 Unknown Unknown Unknown
Spanish sardine 1,296 Unknown Unknown Unknown
American eel 551 Unknown Unknown Unknown
Pacific hard clams 4612 Unknown Unknown Full
Ballyhoo 4462 Unknown Unknown Unknown
Tautog 411 Unknown Unknown Unknown
Surfperches 392 Unknown Unknown Unknown
Florida pompano 316 Unknown Unknown Unknown
Surf smelt 239 Unknown Unknown Unknown
Bay scallop 2092 Unknown Unknown Over
Abalones 2022 Unknown Unknown Over
Snook 140’ Unknown Unknown Over
Permit 18 ’ Unknown Unknown Unknown
California corvina io ’ Unknown Unknown Unknown
Tarpon Unknown4 Unknown Unknown Unknown
Bonefish Unknown4 Unknown Unknown Unknown
Striped bass (Pacific) Unknown4 Unknown Unknown Over
Pacific razor clam Unknown5 Unknown Unknown Over
Pismo clam U nknown5 Unknown Unknown Over

1198ft 90 average.
Commercial landings only 
3Recrealtonal landings only
4Not available or meaningful owing to calch and release nature of fishery or relatively infrequent landings. 

5Not available.

crabs; Pacific shrim ps, abalones, hard and 
softshell c lam s, bay scallops, oysters, peri­
w inkles, and whelks (conchs) are also in 
this group.

For 1988-90, the average annual value 
o f the com m erc ia l com ponents o f the spe­
cies in Table 21-1 was about $376 m illion. 
No separate values are available fo r the 
recreational fisheries but they are certain ly 
s ign ifican t, espec ia lly  to  m any coastal 
economies.
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SPECIES AND RANGE

FISHERIES

M ost species in th is g roup  (Table 21-1 ) live 
near shore during  m uch or all o f the ir lives. 
Some, like  the shads, herrings, smelts, and 
Pacific striped bass, are anadrom ous, as­
cending fresh water to spawn but spending 
the ir adult lives in estuaries or at sea. In 
contrast, the A m erican eel lives m uch o f its 
life in fresh or brackish w ater bu t m igrates 
far o ffshore to spawn in the Sargasso Sea 
(deep N orth  A tla n tic , beyond the G u lf 
Stream).

These species are d istributed w idely. Bay 
scallops, hard and softshell c lam s, rock 
and Jonah  crabs, periw inkles, and whelks 
are am ong the im po rtan t fishery resources 
o f the northeastern ün ited  States. Shads, 
herrings, sardines, m ulle ts, F lorida pom ­
pano, and ca lico  scallops are fished pri­

m arily  along the m idd le  and southern G.S. 
A tlan tic  coast and in the G ulf o f M exico. 
M any o f the gam e fishes are particu la rly  
valuable to the Florida econom y, while 
invertebrates, like the blue crab and A tlan­
tic oyster, support m a jo r fisheries from  the 
G u lf to  Chesapeake Bay.

Corvina and striped bass are im portan t 
sport fishes in C aliforn ia  waters, while surf- 
perches are fished along m uch o f the G.S. 
west coast. O ther species like  abalones, 
c lam s (hard, Pismo, razor), eulachon, and 
surf sm elt support both recreational and 
com m erc ia l west coast fisheries. In the 
Pacific Northw est and southern A laska, 
Dungeness crabs, Pacific oysters, and Pa­
c ific  shrim ps support va luable com m erc ia l 
fisheries.

Bonefish, tarpon, snook, and pe rm it are 
sought p rim arily  by sport fisherm en who 
often em p loy professional guides. O ther 
popu la r recreational fishes, such as the 
surfperches and tautog, are caught p rim ar­
ily  by anglers using bait from  the beach or 
sm all boats. The small baitfishes and food 
fishes are harvested by both recreational 
and com m erc ia l fisherm en using cast nets, 
g ili nets, seines, d ip  nets, and pound nets; 
the southern F lorida ba llyhoo fishery sup­
plies ba it to  the charte rboat industry.

M any m ethods are also used to harvest 
the invertebrate  species. C om m ercia l and 
sport d ivers ga ther abalones, particu la rly  
in southern and centra l C aliforn ia; fisher­
m en in sm all boats dive, dredge, and tong 
for oysters and rake hard clam s; recrea­
tiona l d a m m e rs  dig Pismo clam s on sandy 
beaches in centra l Californ ia and razor 
c lam s in the Pacific Northwest; trawlers 
and divers take  sea urchins o ff the New 
England and northern Pacific coasts; and 
com m erc ia l and recreational crabbers fish 
w ith pots, traps, trotlines, dredges, and dip 
nets fo r blue, rock, and Jonah crabs on the 
A tlan tic  coast and fo r Dungeness crabs on 
the Pacific coast. Pacific shrim ps are har­
vested w ith pots and trawls. O ther species, 
such as blue mussels, are both cultured 
and harvested from  the wild.

The num ber o f pa rtic ipan ts  in these 
nearshore fisheries is d ifficu lt to  assess 
because o f the ir d ivers ity . There is no

doubt, however, tha t m illions o f recrea­
tiona l and co m m e rc ia l fisherm en seek 
these resources; there are, fo r exam ple, an 
es tim a ted  6 0 0 ,000+  rec rea tiona l razor 
c lam  diggers in W ashington alone.

In general, land ings fo r m any o f these 
species have declined in recent years (F ig.
21-1, 21-2, 21-3, 21-4). A tlan tic  hard clam , 
softshell c lam , bay scallop, and abalone 
landings were substantia lly  lower in the 
1980’s than in the previous three decades. 
A tlan tic  oyster land ings fell sharp ly in the 
late 1980’s, and Chesapeake Bay stocks 
are considered severely depleted. A fte r 
peaking in the 1970’s, Pacific sh rim p land­
ings fell o ff in the 1980 ’s, p rim arily  because 
o f reduced A laska landings. Dungeness 
and blue crab landings, though cyclica l, 
appear to have w ithstood harvesting pres­
sures well th rough the 40-year period ex­
amined.

B e c a u s e  th e s e  s p e c ie s  fr e q u e n t  
nearshore waters, they are no t included in 
Federal fishery m anagem ent plans; some 
are m anaged under regional, state, a nd /o r 
local au thority . Typ ica lly , size lim its  are 
used to  p rotect m olluscan and crustacean 
resources fro m  ove ru tiliza tion , whereas 
gear restrictions are the m ost com m on 
m a n a g e m e n t m easu res  used fo r  the  
finfishes in th is g roup. Area closures, bag 
lim its , and ca tch  quo tas are a lso em ­
ployed, particu la rly  fo r shellfish. Interstate 
F ishery M anagem ent C om m ission  plans
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Figure 2 1 -1.—Commercial 
landings o f hard and softshell 
clams and bay scallops from the 
southeastern U.S. coast, 19S0-90.

Figure 21-2.—Commercial 
abalone landings from the U.S. 
Pacific coast, 1950-90.
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have been developed for such Chesapeake 
Bay species as the oyster and blue crab to 
try to achieve consistent m anagem ent be­
tween states. Some states, notab ly F lorida

and Californ ia, have proh ib ited  all com ­
m ercia l harvest o f certa in species by des­
ignating them  as gam efishes.

It is d ifficu lt to  assess the status of these 
stocks th roughou t the ir ranges because 
they are under varied m anagem ent and 
data co llection  systems. Many o f the spe­
cies in Tab le  21-1 are p robab ly  over- 
explo ited, at least in part o f the ir ranges, as

w ith the Chesapeake Bay oyster. Others, 
like m any o f the herrings, are d ifficu lt to  
assess because the data on abundance 
and stock structure are sparse, dispersed, 
o r nonexistent.
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Figure 21-3.—Commercial blue 
crab and oyster landings from  
the southeastern U.S. coast, 
1950-90.
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Figure 21-4.—Commercial 
Dungeness crab and Pacific 
shrimp landings from Oregon, 
California, and W ashington, 
1950-90.
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STATUS The recent annual yie ld o f the species in 
th is un it is conservative ly  estim ated at 
m ore than 231,000 t. Table 21-1 presents 
the best data available, though the yields 
are probably low  fo r m any species because 
separate landings data are no t always re­
ported (m any o f the baitfishes are lum ped 
in to  o ther categories, fo r exam ple). Fur­
therm ore, data on sport catches are not 
available fo r m any o f these species, pa rtic ­
u larly the invertebrates. Recreational as­

pects o f some o f these fisheries are very 
large; C hesapeake Bay spo rt crabbers 
alone caught an estim ated 19 ,0 0 0 1 o f blue 
crabs in 1983 and 9,800 t in 1988, o r 44% 
and 32.1% o f the to ta l harvests, respec­
tive ly . Som e species, such as ta rpon and 
bonefish, are sought p rim arily  fo r sport and 
usually released alive; consequently, few 
or no landings data fo r them  are reported 
even though they provide s ign ifican t local 
and regional econom ic benefits.
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ISSUES Because o f their reliance on nearshore hab­
itats (i.e., estuaries, reefs, m angroves, etc.) 
species in th is g roup  are particu la rly  sus­
ceptib le  to  hab ita t loss, po llu tion , changes 
in freshwater flows, silta tion, and o ther en­
v ironm enta l problem s. Pacific striped bass 
have been hu rt by hab ita t degradation and 
sa lin ity changes in the San F rancisco Bay 
estuary; Chesapeake Bay species, such as 
river herrings and h icko ry  shad, have de­
clined drastica lly  in recent years; and A t­
lantic coast and G ulf o f M exico oyster and 
hard c lam  harvests have been severely 
reduced by p o llu tio n , d isease, sa lin ity  
changes, and hab ita t losses. Louisiana 
alone loses an estim ated 35,200 acres o f 
coastal wetlands hab ita t each year.

Because m any she llfish  fisheries are 
close to  large popu la tion  areas, the like li­
hood o f po llu tion  prob lem s is high; fishing

closures due to  shellfish bed contam ina­
tion  cause large econom ic losses each 
year. In add ition  to  d irect po llu tion  im ­
pacts, excessive nu trien t loads m ay in­
crease tox ic  p lankton  b loom s tha t cause 
red tides and para ly tic  shellfish poisoning. 
E nv ironm enta l stresses also m ake fish 
m ore susceptib le to  diseases and para­
sites, e ither k illing  them  ou trigh t o r m aking 
them  d ifficu lt o r im possib le  to  m arket.

O verutiliza tion has been at least partia lly 
responsible fo r depleting such species as 
Pacific razor clam s, Pismo clam s, abalo­
nes, oysters, Pacific shrim p, and snook. 
M arine m am m als  also feed on some of 
these species and m ay com pete w ith fish­
erm en; fo r exam ple, sea otters on the Pa­
c ific  coast have depleted abalone and sea 
urch in  stocks, particu la rly  in California.
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INTRODUCTION M arine m am m als are m anaged under the 
M arine M am m al Protection A c t (MMPA) o f 
1972 and the Endangered Species A c t 
(ESA) o f 1973. O ther responsib ilities are 
addressed in the M agnuson F ishery C on­
servation and M anagem ent A c t (M FCM A)

o f 1976, w hich extends the ju risd ic tion  o f 
the MMPA th roughou t the Cl.S. EEZ, and 
the Whale Conservation A c t o f 1976, which 
was intended to fu rthe r aid the recovery o f 
whales.

SPECIES AND STATUS T h irty -s ix  species o f m arine  m am m als  
range the U.S. A tlan tic  and G ulf o f Mexico 
w aters (34 whales, do lph ins , and po r­
poises, and 2 seal species). T he ir status is 
poorly  know n, but some, like  the right 
whale, M id-A tlantic coastal bottlenose dol­
p h in , and h a rb o r po rpo ise , are unde r 
stresses tha t m ay affect the ir survival.

Table 22-1 shows w hat is (and is not) 
know n about the status and trends o f sev­
eral A tlan tic  m arine  m am m als. B rie f sum ­
m aries below fo r selected species give 
additiona l data on d is tribu tion , cu rren t and 
h is to r ic a l a b u n d a n ce , and  p o p u la tio n  
trends.

Table 22-1.—Stock assessments 
of selected m arine mammals in 
U.S. waters o f the North Atlantic  
Ocean.

Species 
and area Abundance Status Trends

E = Listed as endangered under the Endangered Species Act 
?95% confidence interval

Status in U.S. 
waters

Fin whale 4,740 Unknown Unknown E'
(N.W. Atlantic)

Humpback whale 
(N.W. Atlantic)

5,500
(2,888-8,11 2Ÿ

Possibly 65% o f its population 
size in about 1850.

Increasing? E

Right whale 
(N W. Atlantic)

350 Probably <5% o f its size 
before 1600.

Declining? E

Pilot whale 
(N.W. Atlantic)

11.200 
(3,249-19,151)?

Unknown Unknown

Bottlenose dolphin 
(Mid-Atl. coastal)

600? Coastal type possibly declined 
by 50% in 1987-88.

Declining?

(N.W. Atl. offshore) (1,050-7,500) Offshore type possibly declined 
by 50% in 1987-88.

Declining?

(U.S. Gulf o f Mexico) (35.00CM5.000) Offshore and coastal types Unknown

W hitesided dolphin 27,600 
(N.W. Atlantic) (17,254-37,946)2

Unknown Unknown

Spotted dolphin 200 Unknown Unknown
(N. Carolina)

Harbor porpoise 
(N.W. Atlantic)

3,500
(2,055-4,945)^

Unknown Declining?

Harbor seal 10.500+ Unknown Increasing?

Bottlenose Dolphin The num ber o f stocks o f bottlenose dol­
phins is unknow n, a lthough there appear 
to  be offshore and coastal types, possibly 
fo rm ing  tw o d is tinct populations. There are 
no com prehensive popu la tion  estimates, 
bu t abundance in the G u lf o f M exico is 
35,000-45,000 in waters o f 100 fm  or less. 
Nearshore aerial surveys between Cape

Hatteras and Nova Scotia in 1979-81 sug­
gest tha t sum m er abundance was 4,300- 
1 2 ,9 0 0 . H o w e ve r, a la rg e  d ie -o ff  o f 
bottlenose do lph ins in 1987-88 m ay have 
resulted in a 50% or greater decline in the 
nearshore and o ffshore types. An offshore 
survey from  New Jersey to Cape Hatteras 
in 1987 found about 1,050-7,500.
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Pilot Whales There are two species o f p ilo t whales in the New England during  m idw in te r and early
w este rn  N o rth  A tla n tic  O cean : G lo b i-  spring, then m ove on to  the shelf in late
c e p h a la  m e la s  ranges from  Iceland to spring where they are w idely d istributed
N orth Carolina, and G. m a c r o r h y n c h u s  un til autum n. S tock structure and abun-
ranges from  V irg in ia to Venezuela. P ilot dance are unknow n. Aeria l surveys o ff the
whales concentra te  along the continenta l (J.S. northeast coast in 1979-81 resulted in
shelf edge o f the M id-A tlantic and southern a rough estim ate o f 11,200 p ilo t whales.

Fin W hale Fin whales, listed as endangered under the 
ESA, range w idely and are probab ly the 
m ost num erous large cetacean in tem per­
ate waters o f the western N orth A tlan tic  
Ocean. They range th roughou t the con ti­
nental shelf in all seasons, but m ost sight-

ings are from  o ff Cape Cod to the south­
west Gulf o f Maine. S tock structure and 
total abundance are unknown. An estimate 
o f abundance o ff the northeast coast in 
1979-81 was 4,740 whales.

Humpback w hale A lso listed as endangered, the hum pback 
w hale has four or five stocks w hich sum ­
m er in the G ulf o f Maine, G ulf o f St. Law­
re n ce , and  the  w a te rs  o f N e w fo u n d ­
land-Labrador, west Greenland, and possi­
bly Iceland. A long the northeast coast, 
h u m p b a c k s  fre q u e n t the  G reat S outh 
Channel, Georges Bank, Stellwagen Bank,

and Je ffe ry ’s Ledge. The estim ated total 
popu la tion  is about 5,505 whales. A m in i­
m um  estim ate o f the popu la tion  p rio r to 
com m erc ia l w ha ling  (about 1865) was 
4 ,400-4 ,700 hum pbacks . The G ulf o f 
Maine hosted about 240 hum pbacks in 
sum m er 1986, the only g roup  that sum ­
mers exclusively in (J.S. waters.

Right Whale Endangered righ t whales also frequent the 
continenta l shelf from  Florida to  Nova Sco­
tia from  spring to autum n. W inter d is tribu­
tion  is no t well know n but m ay be offshore. 
The popu la tion  is estim ated at no m ore

than 350 an im als and m ay be declining. 
The pre-18th century popu la tion  m ay have 
been as high as 10,000 and, if so, the 
cu rren t popu la tion  is m ore than 95% de­
pleted.

Harbor Porpoise The harbor porpoise ranges from  Maine to 
N orth C aro lina—occasionally to F lo rida— 
and m ay constitu te  a single popu la tion . 
S um m er and early au tum n d istribu tion  is 
in the Bay o f Fundy and northern G ulf o f

Maine, and by late au tum n some animals 
m ove southwest to  w in ter in southern New 
England and M id-A tlantic waters. Spring 
abundance estim ates fo r a portion  o f the 
range was 3,541.

Harbor seal Harbor seals are year-round residents o f harbor seals have m ore than doubled, and 
Maine, and som e o f them  w inter in south- a 1981 count found 10,500 in Maine, 
ern New England. (JnderMMPA protection,
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ISSUES Three issues o f particu la r concern are: 1) 
H ave fish e rie s  in te ra c tio n s  and o the r 
hum an-re la ted activ ities s ign ifican tly  al­
tered the carry ing  capacity  o f the m arine 
ecosys tem  o r d ire c tly  a ffected  m arine  
m am m al popula tions, 2) are the depleted

m arine m am m al species recovering and 
have appropria te  m easures been taken to 
facilita te  recovery, and 3) w hat is the sig­
nificance o f the recent mass strandings of 
m arine m am m als?

Fisheries and 
Ecosystem Interactions

In fo rm ation  on the incidenta l take o f m a­
rine m am m als in com m erc ia l fisheries is 
incom plete ; a fishery-wide observer p ro ­
gram  was started in 1989, however. Be­
sides the potentia l im pacts  o f incidenta l 
m arine m am m al take, an assessment o f 
the e ffect o f fisheries and other hum an 
activ ities on the ecosystem  is a critica l 
long-term  concern tha t requires m ore re­
search. Meeting the 1988 am endm ents to 
the MMPA is an im po rtan t first step in that 
process.

Bottlenose do lphins in the G u lf o f M exico 
are captured alive fo r use at pub lic dis­
plays; additiona l anim als are lost to  co m ­
m e rc ia l f ish in g  o p e ra tio n s  and illega l 
shooting. The num ber o f these losses is 
poo rly  know n, though estim ates run to 
m ore than 1% o f the stock yearly. Pilot 
whales are som etim es k illed  in fore ign and 
G.S. m ackere l and swordfish d rift g illne t 
fisheries o ff New England. Som e w hite­
s id e d  d o lp h in s , b o tt le n o s e  d o lp h in s , 
striped do lphins, and beaked whales m ay 
also be killed  in these fisheries. The im pact 
o f th is loss is unknow n, but m uch o f it has 
recently included pregnant and nursing fe­
males.

The incidenta l take o f harbor porpo ise in 
the G ulf o f Maine g roundfish  g illne t fishery 
was estim ated a t 60-1,000 per year over 
the past decade; the larger takes probably 
have a s ign ifican t im p a c t on the popu la­
tion . Canadian studies found tha t inciden­
tal takes caused a shift toward sm aller and 
younger an im als in the popu la tion .

D irect in te ractions between fin whales 
and com m erc ia l fisheries are in frequent 
and usually not fatal. Recent studies sug­
gest, however, tha t fin whales often feed on 
c o m m e rc ia lly  va lu a b le  pe lag ic  fishes. 
H um pback whales have been caugh t in a 
wide variety o f fish ing gear. F rom  1975 to 
1990, 51 hum pbacks were reported en­
tang led (20-25% died, though m ost were 
released alive). A no the r 450  hum pbacks 
becam e entangled in gear in Canadian 
waters during the same tim e  period. Har­
bor seals are inc identa lly  taken in several 
G u lf o f M aine fisheries, p a rticu la rly  in 
groundfish g ili nets, bu t the im pac t o f the 
take  is not know n. C urrent levels o f such 
losses are probab ly sm all. H arbor seals 
also steal lobster po t bait and eat pen- 
raised salm on.

Recovery of 
Protected Species

Six (J.S. A tlan tic  coast m arine m am m als  
are listed as endangered under the ESA. 
A lthough  data are incom ple te , on ly  the 
righ t whale appears at such a critica lly  low  
level tha t its long-term  survival is in ques­
tion . A  s ign ifican t num ber o f stranded right 
whales (20%) show m a jo r in juries from  
large-vessel co llis ions. Young righ t whales 
seem pa rticu la rly  vulnerable. A  loss o f ju s t
2-3 calves per year, fo r exam ple, w ould

equal about 10% or m ore o f the ir annual 
p ro d u c t io n . D a ta  needed  fo r a c o m ­
prehens ive  recove ry  and conse rva tion  
plan include popu la tion  trends, life history, 
and habitat requirem ents. Far too  little  data 
fo r the blue whale and other species exist 
to  judge w hether they are recovering or 
what other m anagem ent actions are war­
ranted.

Strandings Many bottlenose do lphins died along the w h e th e r o th e r  s p e c ie s —in c lu d in g  h u ­
í l .S. southeast coast in 1987-88, raising m ans—could be at risk. However, about
questions  a b o u t coasta l p o llu tio n  and h a lf  o f  th e  M id -A t la n t ic  n e a rs h o re
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. . . Strandings popu la tion  o f bottlenose do lph in  m ay have 
d ied fro m  causes re lated to  a natura l 
m arine b io tox in. Increased strandings also 
occurred in the G ulf o f M exico in 1989-90 
fo r unknow n reasons. Fourteen hum pback 
whales also apparently  died o f a “ red tide ” 
tox in  near Cape Cod in late 1987, and 
seven other young  hum pbacks stranded

and died fo r unknow n reasons.
Som e 330 harbor seals died from  pho- 

cine influenza-A virus in 1980. A lthough 
the popu la tion  has since recovered, these 
east coast ha rbor seals m ay be as vulner­
able to  vira l disease as were the harbor 
seals tha t died by the thousands in north­
ern European waters in  recent years.
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INTRODUCTION Marine m am m als are m anaged under the 
Marine M am m al Protection A c t (MMPA) o f 
1972 and the Endangered Species A ct 
(ESA) o f 1973. O ther responsibilities are 
addressed in the M agnuson Fishery Con­
servation and M anagem ent A c t (M FCM A)

o f 1976, w hich extends the ju risd ic tion  of 
the MMPA th roughou t the (J.S. EEZ, and 
the Whale Conservation A c t o f 1976, which 
was intended to fu rthe r aid the recovery o f 
whales.

SPECIES AND STATUS Forty-tw o  species o f m arine  m am m als 
occu r in U.S. Pacific waters (31 whales, 
do lphins, and porpoises, and 11 species o f 
seals and sea lions). Fourteen are co m ­
m on ly  seen along the coast (gray whale, 
bottlenose do lphin , harbor seal, and o th ­
ers), whereas the 28 others frequent o ff­
shore or rem ote is land waters (beaked 
whales, ribbon seal, Hawaiian m onk seal, 
and others), or are severely reduced in

num bers  and thus se ldom  seen (b lue 
whale, righ t whale, G uadalupe fur seal, fo r 
exam ple).

Table 23-1 shows w hat is (and is not) 
know n about the status and trends o f sev­
e ra l P a c if ic  m a r in e  m a m m a ls . B r ie f 
sum m aries below fo r selected species give 
additiona l data on d is tribu tion , cu rren t and 
h is to r ic a l a b u n d a n ce , and  p o p u la tio n  
trends.

Species Status in U.S.
and area Abundance Status Trends waters

Bowhead whale 7,500 Current population size Increasing at 3.1% E?
(W. Arctic) (6,400-9,200)' is 40.9% (38.0-4 2.0%) (0.1-6.2%)/year,

o f the 1848 population size. 1978-88

Gray whale 21,113 Fully recovered and now equal Increasing at 3.2% E
(N.E. Pacific) (19,737-22,489)' o r more abundant than (2.3-4.2% )/year

known since 1846. since 1968

Humpback whale 1,398-2,040 Probably less than 15% of Unknown E
(E. Pacific) abundance prior to  1850.

Harbor porpoise 35,000? Unknown Unknown
(W ashington/Oregon)

Hawaiian monk seal 1,500 Unknown. Small remnant, 
monotypic species.

Unknown. Pup 
counts declining.

E

Northern fur seal 871,000 Current level is <40% o f the No significant trend D3
(Pribilof Islands) population in the mid-1950's. since 1983 on St. Paul; 

declining at 6% /year 
on St George.

Steller sea lion 42,000 Currently 22% o f size Declining at 4.2%/year, T4
(N Pacific) in the late 1950's. 1960-90.

California sea lion 87,000 Unknown, but believed to Increasing at 6% /year,
(California-Washington) be at or above the level of 

maximum net production.
1975-86

Harbor seal 42,000 Unknown Increasing?
(California-Washington)

ETP Dolphins
N. offshore spotted 658,300 Unknown Declining (1986-90) 

based on preliminary
analyses o f observer data.

S. offshore spotted 87,700 Unknown Unknown

E. spinner 391,200 Unknown Stable (1986-90) based 
on analysis o f observer 
data.

W hitebelly spinner 363,300 Unknown Unknown
N. common 177,700 Unknown Unknown

Cent, common 568,000 Unknown Unknown
S. common 1,657,500 Unknown Unknown

N. striped 111,600 Unknown Unknown

S. striped 1,115,600 Unknown Unknown

Table 23-1.—Stock assessments 
of selected marine m ammals in 
U.S. North Pacific Ocean waters.

95% confidence interval.
2i  = listed under the Endangered Species Act as endangered.
3D = listed under the Marine Mammal Protection Act as depleted 
*T = listed under the Endangered Species Act as threatened.
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Eastern Tropica] 
Pacific (ETP) Dolphins

A t least fou r species (13 stocks) o f do l­
phins are inc identa lly  taken in the in te rna­
tiona l fishery  fo r ye llow fin  tuna in the 
trop ica l Pacific waters o ff Mexico and Cen­
tral Am erica  (about 57,000 were killed in 
1990). Because those four species also 
occu r in (J.S. waters, and because the 
(Jnited States is the m a jo r m arke t fo r the 
fishery, the NMFS has assessed the dol­
phin popula tions.

The northern stock o f spotted do lphins 
is estim ated at 658,300-2,205,500 and the 
southern stock at 85,800-451,900 (1986- 
89). D o lph in  sightings suggest that both

stocks have declined. Eastern spinner do l­
ph ins  n u m b e r 3 91 ,200 -754 ,200 , w hile  
w hitebelly sp inner do lph in  stocks num ber 
about 363,300-1,398,400. The data are too 
variable to determ ine popu la tion  trends. 
C om m on do lph in  abundance for the north­
ern, centra l, and southern stocks were 
about 177,700, 568,000, and 1,657,500, 
respective ly . D ifferences in yearly  esti­
m ates suggest that 1 ) variances are under­
estim ated, 2) im m ig ra tion  is extensive, or 
3) annual ca lf p roduction  or m orta lity  may 
va ry  greatly. Estim ates o f striped dolphin 
abundance is 652,000-2,251,300.

Harbor Porpoise Harbor porpoises range th roughou t N orth 
Am erican coastal waters. Surveys o f them  
have been conducted o ff Californ ia since 
1984, period ica lly  o ff O regon and W ash­
ington, and not at all o ff A laska. Harbor 
porpoises tend to  concentrate at the m outh 
o f the C olum bia River and at m any other

bays. Estim ates o f abundance are 11,100 
in Californ ia (3,274 in centra l California 
alone which is 30-97% o f the carry ing ca­
p a c ity ). A b o u t 700-1 ,000 range W ash­
ing ton ’s north coast. The species was once 
abundant in W ash ing ton ’s in land waters 
bu t is rare there now.

Bowhead w hale T h e  e n d a n g e re d  bow head  w ha le  has 
ranged as far as the po lar ice fields o f the 
N orthern Hemisphere. To ta l prew haling 
abundance  exceeded 120,000, bu t by 
1900 it was probab ly in the low thousands. 
In the (J.S. western A rc tic , 18,650 bow- 
heads were killed  by Yankee whalers be­
tween 1848 and 1914 from  a popu la tion

estim ated at less than 20,000. The take by 
A la s k a  E sk im o s  has ave raged  20-40 
whales per year since 1914. The present 
popu la tion , 7,500, is about 40-60% o f its 
1848 carry ing  capacity . The stock has 
been increasing since com m erc ia l whaling 
ended and has increased 3.1 % /year since 
1978 (F ig. 23-1).

Gray W hale Still listed under ESA as endangered are 
the two stocks o f North Pacific gray whales. 
The eastern N orth Pacific o r “ C aliforn ia" 
s tock was heavily explo ited by Yankee 
whalers in the last ha lf o f the 19th century. 
The present stock size, 21,113, is equal to

or larger than the size o f the 1846 popula­
tion o f 15,000-20,000. Population growth 
rate is 3.2% /year despite a Soviet subsis­
tence catch o f 167 whales per year (Fig. 
23-2).

Humpback W hale The endangered hum pbacks in the eastern 
N orth  Pacific Ocean m igrate between the 
subtrop ica l waters o f Hawaii and coastal 
M exico during the calv ing season and the 
tem perate  and subarctic waters o f no rth ­
ern C alifornia and A laska where they feed.

The p o p u la tio n  is es tim ated  at 1,300- 
2,000. P rewhaling num bers (ca. 1850) 
were about 15,000, but th is m ay have in­
cluded hum pbacks from  the western North 
Pacific Ocean. No in fo rm a tion  exists on 
popu la tion  trends.
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Figure 23-1.—Actual count of 
bowhead whales, 1978-88.

Figure 23-2.—Estimated 
population o f gray whales, 
1965-90.
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The northern  or Steller sea lion, classified 
as th rea tened  un d e r the  ESA, ranges 
coastal waters o f the N orth Pacific Ocean 
from  C aliforn ia to Japan. The species has 
declined sharp ly th roughou t its range in 
ju s t the last 20 years, and is now well below 
its op tim u m  level. The num ber o f adults 
and juven iles in (J.S. waters crashed from
154,000 in 1960 to  42,000 in 1990. M ost 
o f th is 73% decline occurred in A laska 
waters, where sea lion counts at three 
study sites were 105,289 in 1959; 89,364

in 1976; 55,824 in 1985; and 23,000 in 
1990 (F ig. 23-3). The decline in A laska is 
believed to be due to a com b ina tion  o f 
incidenta l k ills  in fisheries, illegal shooting, 
changes in the num bers a n d /o r qua lity  of 
prey, and possib ly o ther un identified fac­
tors. (The Steller sea lion popu la tion  o ff 
W ashington and O regon is low  but stable 
at about 3,000, bu t in C aliforn ia they have 
slow ly declined since the 1950’s to about 
2,000.)
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Figure 23-3.—Estimated U.S. 
population o f Steller sea lions 
and population trends in Alaska, 
1960-90.

Northern Fur seal

Figure 2 3 -4 —Northern fur seal 
pup counts on SL Paul and SL 
George Islands, Alaska, 1970-90.
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The northern fur seal of the N orth Pacific 
O cean, considered depleted under the 
MMPA, ranges across subarctic Pacific Rim 
waters from  C alifornia to Japan. It n u m ­
bered 1.2 m illion  in 1983 w ith 871,000 in 
(J.S. waters. The m ajor (J.S. breeding pop­
u la tion is on A laska 's  Prib ilo f Islands o f St. 
Paul and St. George. P roduction on the 
Prib ilo f Islands dropped more than 60%

between 1955 and 1980, but has since 
been stable. On St. George Island, produc­
tio n  has c o n tin u e d  to  d e c lin e  abou t 
6% /year since 1970 (Fig. 23 -4 ). Small G.S. 
breeding popu la tions are also found on 
A la s k a ’s B o g o s lo f Is land (1 ,500 ), and 
C a liforn ia ’s San M iguel Island (4,000). The 
Prib ilo f Islands' fu r seal carry ing capacity 
has changed little  since the 1950’s.
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California sea Lion The C alifornia sea lion has three subspe­
cies liv ing on the U.S. west coast and B rit­
ish C olum bia, in the Galapagos Islands, 
and In Japan. Between M exico and British 
Colum bia the popu la tion , about 157,000 
anim als, has grow n about 6% /year since 
the 1970’s (F ig. 23-5). A nnua l p roduction

o f 16,000-17,000 pups on the C alifornia 
Channel Islands in 1986 corresponds to  a 
popu la tion  size o f about 87 ,000 anim als. 
The C alifornia popu la tion  in 1982 (p rio r to  
the 1982-83 ELI N iño w arm  w ater in trus ion) 
was though t to  be near o r sligh tly  below the 
lower end o f its o p tim u m  popu la tion .

Figure 23-5.—California sea lion 
pup counts on the Channel 
Islands, 1971-86. 25

20

5
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Harbor Seal The Pacific harbor seal ranges from  Mexico 
to  Japan, and popu la tions south o f A laska 
are though t to  be increasing. C a lifo rn ia ’s 
m in im um  popu la tion  o f 20,190 is probably 
below  op tim um . The popu la tion  in W ash­
ington and Oregon is about 10,000-15,000.

There are no reliable estim ates fo r A laska, 
bu t on Tug idak Island the popu la tion  has 
declined m ore than 60% since the early 
1970’s. If th is is typ ica l, then the A laska 
popu la tion  is depleted and below op tim u m  
levels.

Hawaiian Monk Seal Considered endangered under the ESA, 
the m onk seal is lim ited to the small islands 
and atolls o f the 1,100-m ile Hawaiian A r­
chipe lago. The to ta l popu la tion  is about 
1,500 anim als, a 60% decline since 1958. 
The m onk seals at F rench Frigate Shoals 
have increased a b it recently. Average

counts o f the five m a jo r breeding sites 
increased from  468 to 639 during  1983-87 
but dropped to  546 in 1990. Production 
increased du ring  1 9 8 T 8 8  bu t dropped 
23% in 1990 from  the 1983-88 average 
(F ig. 23-6).
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Figure 23-6.—Hawaiian monk 
seal live births, 1983-90.

ISSUES

Fisheries Interactions

25 0

200

I—

o

a  100 
n
ED
z

60

1980 1985 1990

Im p o rta n t m anagem en t issues are: 1) 
H ave fish e rie s  in te ra c tio n s  and o th e r 
hum an-related activ ities d irectly  harm ed 
m arine m am m als or s ign ifican tly  altered 
the carry ing  capacity o f the m arine ecosys­
tem  for them ; 2) are the depleted m arine 
m am m als recovering, and have the best

steps been taken to  speed the ir recovery; 
and 3) what actions are necessary to  m in ­
im ize potentia l con flic ts  between the ESA, 
MMPA, MFCMA, and o ther Federal laws on 
m arine resources and fisheries m anage­
ment?

One issue involves com pe tition  fo r food. 
U.S. and foreign com m erc ia l fisheries have 
been operating in the eastern N orth  Pacific 
fo r m ore than 100 years and fish catches 
have been sustained there fo r m any de­
cades. Som e fish popula tions, however, 
have collapsed and are no longer com m er­
c ia lly  viable. The im pac t o f rem oving  m il­
lions o f fish and shellfish from  the m arine 
ecosystem  each year on the m arine m am ­
mals tha t also eat them  is, however, un­
know n.

A ccidenta l k illing  o f m arine m am m als  is 
another concern. Except fo r the northern 
spotted do lph in , the do lph in  k ill in the 
eastern trop ica l Pacific tuna fishery has 
declined drastica lly  since the 1960’s. M on­
ito ring  m ust continue, to see if the do lphin  
popu la tions increase. The curren t acciden­
tal annual k ill o f northern spotted do lphin  
(36%) w ill have to  decrease fo r the popu la ­
tion to rebound.

The harbor porpoise k ill in C a lifo rn ia ’s

fisheries declined from  200-300/year in the 
m id-1980 's to less than 100/year after 
g illne t fishing ceased. The harbor porpoise 
k ill by the M akah  Ind ian  tr iba l setnet 
salm on fishery o ff the north  coast o f Wash­
ington declined from  over 100 in 1987-88 
to 13 in 1990 when fish ing e ffo rt was re­
duced.

Tne know n k ill o f S teller sea lions in 
A laska fisheries has declined from  over 
1,400 in 1982 to  23 in 1990. The num bers 
k illed  in o ther fisheries is believed to  be 
even sm aller. H arbor seals are k illed in low 
num bers, bu t data are incom plete .

Observed m arine m am m al kills in the 
fore ign high-seas squid fishery in 1989 
num bered 455 northern righ t whale do l­
phins, 254 white-sided do lphins, 208 fur 
seals, 141 Dali porpoises, 10 com m on do l­
phins, and 52 un identified do lphins (only 
4% o f the fishery was m on ito red). One fur 
seal was reported killed  in U.S. fisheries in 
1990.
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Recovery of 
Protected species

Conservation and 
Fisheries Management 
Conflicts

Eleven (J.S. west coast m arine m am m al 
species are listed as endangered or th rea t­
ened under the ESA. Though the data are 
lim ited , righ t whales in the eastern N orth  
Pacific Ocean are at a c ritica lly  low  level: 
O n ly 5-7 s ightings have been made in the 
past 25 years. There are far too  few data 
on o ther species, such as blue and h u m p ­
back whales, to  judge  w hether any recov­
ery is tak ing  place. Som e hum an activ ities

m ay, however, be a ffecting the recovery o f 
som e species. For exam ple, adu lt fem ale 
hum pback whales w ith calves have appar­
e n t ly  be e n  a b a n d o n in g  t r a d it io n a l  
nearshore ca lv ing and ca lf rearing habitat 
near M au i, H aw aii, ow ing  to  repeated 
hum an interference o r contact. Recovery 
plan action w ill p rov ide a way to gauge 
progress in the restoration o f endangered 
and threatened resources.

S om e p in n ip e d  p o p u la t io n s , such  as 
Steller sea lion, northern fu r seal, and har­
bor seal, have declined in the last 20 years. 
D uring  the same period, o ther p inn iped 
popu la tions farther south along the west 
coast have increased, such as harbor seal, 
Californ ia  sea lion, northern fu r seal, and 
northern e lephant seal. G row ing m arine 
m am m a l popu la tions w ill raise d ifferent 
fishery m anagem ent concerns. For one,

fisheries m a nagem en t actions and the 
M FCMA m ay be in con flic t w ith protective 
requirem ents o f the MMPA and ESA, as 
when m arine m am m als prey on depleted 
fish stocks, like Pacific sa lm on, o r if  they 
are in turn  acc identa lly  k illed  in fishing 
ope ra tions . The b io lo g ica l in fo rm a tio n  
needed to assess and m anage these prob­
lem s is generally lacking.
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INTRODUCTION Sea turtles are h ighly m ig ra to ry  and p ly the 
w orld 's  oceans. Cinder the Endangered 
Species A c t o f 1973, all m arine turtles are 
listed as endangered or threatened (Table 
24-1). The NMFS has au thority  to  p ro tect 
and conserve m arine turtles in the seas and 
the (J.S. Fish and W ild life  Service m ain­
tains au thority  while turtles are on land.

The K em p ’s rid ley, haw ksbill, and leath- 
erback tu rtles are listed as endangered 
th roughou t the ir ranges. The loggerhead 
and olive rid ley tu rtles are listed as threat­
ened th roughou t the ir (J.S. ranges, as is the 
green turtle , except the Florida nesting 
popu la tion  w h ich  is listed as endangered.

Table 24-1.—Annual number of 
fem ale sea turtles nesting on 
U.S. beaches.

Area and 
species

Historic
level

Number o f nesting females
Current

level
Current

trend
Status 
in U.S.

Atlantic
Loggerhead
Green
Kemp’s ridley
Leatherback
Hawksbill

Pacific
Loggerhead 
Green 
Olive ridley 
Leatherback 
Hawksbill

Unknown
Unknown
40,000
Unknown
Unknown

Unknown
10.0006
Unknown
Unknown
Unknown

18,000-21,000
600-800
700“
Unknown
Unknown

Unknown
2,200s
Unknown
Unknown
758

Stable
Increasing
Declining5
Unknown
Declining

Unknown
Increasing7
Unknown
Unknown
Unknown

T'
T, E2 3 
E 
E 
E

T
T
T
E
E

' T = Listed under the Endangered Species Act as threalened
2F = Listed under the Endangered Species Act as endangered
Endangered in Florida, threalened elsewhere in the U S Atlantic.
“ Using 1.5 nests/female
5Declining at an average rate of 3%/year since 1978
h istorica l level for Hawaii only, current level is 2,000 in Hawaii and 100-300 in American Samoa; current level in Guam is unknown
7Trend in Hawaii only, monitored at French Frigate Shoals; however, great concern exists over increasing frequency of fibropapilloma 
disease in all Hawaiian green turtles
8Current abundance in Hawaii; current abundance in Guam and American Samoa is unknown.

SPECIES AND STATUS The six Pacific species are loggerhead, 
green, K em p ’s rid ley, leatherback, haw ks­
bill, and olive rid ley turtles. A ll six are also 
found in the A tlan tic  Ocean, bu t the olive 
rid ley does not enter G.S. waters. In Hawai­
ian waters, the green and haw ksbill are 
m ost abundant. O ff the G.S. west coast, the 
loggerhead, leatherback, and olive rid ley 
turtles are m ost com m on ly  reported.

H istorica l data on sea turtle  num bers are 
lim ited. In add ition, the length o f tim e that 
data have been collected has been short 
when com pared w ith the long life and low 
reproductive rate o f all tu rtle  species. It is 
d ifficu lt to  assess the long-term  status o f 
sea turtles ow ing to the lim ited  data.

The 1982-84 num ber o f loggerhead nest­
ing fem ales from  N orth  C arolina to F lorida 
was 18,000-21,000 (Table 24-1). Most nest

along F lo rida ’s east coast where nest num ­
bers have been stable fo r five years. Only 
about 700 fem ale K em p ’s rid ley turtles 
nest along a lim ited  portion  o f M exico’s 
A tlan tic  coast. In 1947, on a single day,
40,000 fem ales were seen nesting on one 
beach alone. The docum ented decline in 
the K em p’s rid ley is p robably indicative o f 
d ropoffs fo r o ther sea turtles, though the 
periods o f the ir various declines m ay have 
differed (F ig. 24-1 ).

H istorica lly, the green sea turtle  has sup­
ported large fisheries along the Florida and 
Texas coasts, a lthough its nesting on G.S. 
beaches has probably always been lim ited. 
In the late 1800 ’s, 2,000 females reportedly 
nested at Key West, Fia. C urrently, per­
haps 600-800 green turtles nest along the 
Florida coast. However, it appears tha t the
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Figure 24-1.—Number of nesting 
females o f Kemp’s ridley sea 
turtles, 1945 and 1978-89.

. . .  SPECIES AND STATUS

ISSUES
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400
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num ber o f juven ile  and subadult turtles in 
F lo rida ’s inshore waters has recently re­
turned to h istoric levels. There are no his­
to r ic a l e s tim a te s  fo r  the  n u m b e rs  o f 
haw ksbill o r leatherback turtles nesting on 
G.S. Caribbean beaches. The haw ksbill has 
been heav ily  exp lo ited , and con tinued  
trade o f products from  this species sug­
gests tha t further declines are possible. The 
trend over tim e  o f the leatherback tu rtle  in 
G.S. waters is unknown.

Since 1973, Hawaiian surveys o f nesting 
green turtles indicate tha t the adu lt popu­
la tion  m ay cu rren tly  num ber about 2,000

and tha t it is g radua lly  increasing. No ac­
curate h istorica l record o f green tu rtle  pop­
u la tio n s  e x is ts . D e sp ite  an a p p a re n t 
increase in the nesting popu la tion , there is 
g row ing concern tha t fib ropap illom a  dis­
ease, w hich has in fected green turtles o f all 
ages in m any inshore feeding and resting 
areas, m ay seriously cu rta il popu la tion  re­
covery. The Hawaiian haw ksbill tu rtle  pop­
u la tion  is very sm all; on ly  12-15 nests are 
recorded each year. In Hawaii, little  is 
know n o f the species’ reproductive b iology 
o r popu la tion  trends.

In the N orth Pacific there are concerns 
about sea tu rtle  deaths in the high-seas 
driftne t fisheries. Turtle  bycatch rates are 
being m on ito red  on d riftne t vessels by 
G.S., Canadian, Japanese, Korean, and 
Taiwanese sc ientific  observers. The effect 
o f these d riftne t fisheries on G.S. sea turtle  
popu la tions is unknow n. Turtles are also 
killed when accidenta lly caught in o ther 
fisheries. As m any as 10,000 sea turtles 
m ay be taken annually in sh rim p trawls. 
Turtle  excluder devices (T E D ’s) have been 
developed and, when attached to  shrim p 
trawls, enhance tu rtle  safety by releasing 
them . T E D ’s reduce the  tu rtle  k ill by 
sh rim p traw ls by 97%, and the ir use is

m andated fo r certa in  sh rim p fish ing areas. 
S tudies indicate that the use o f T E D ’s has 
reduced shrim p catches on ly about 5-15%. 
Shrim pers are concerned abou t reduced 
incom e ow ing to  low er sh rim p  catches.

Sea turtles are fu lly  pro tected  in G.S. 
waters, but the ir hab ita ts con tinue  to  be 
hurt. C oastal deve lopm en t is reduc ing  
nesting, nursery, and forag ing habitats. 
F loating ta r balls and p lastics, if  eaten, can 
harm  o r k ill sea turtles. The m agn itude  o f 
these problem s is not fu lly  know n, but they 
occur worldw ide, and in te rnationa l cooper­
a tion fo r m arine tu rtle  p ro tection  and re­
covery is needed.
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NEW ENGLAND FISHERY 
MANAGEMENT COUNCIL

A m erican  Lobster F ishery M anagem ent 
Plan

Fishery M anagem ent Plan fo r A tlan tic  
Sea Scallops

Fishery M anagem ent Plan fo r the 
N ortheast M ultispecies F ishery

A tla n tic  Salm on F ishery M anagem ent 
Plan

MID-ATLANTIC FISHERY 
MANAGEMENT COUNCIL

Fishery M anagem ent Plan fo r A tlan tic  
M ackerel, Squid, and B utterfish Fisheries

Fishery M anagem ent Plan fo r A tlan tic  
B luefish

Fishery M anagem ent Plan fo r A tlan tic  
Surf C lam  and Ocean Quahog Fisheries

Fishery M anagem ent Plan fo r Sum m er 
Flounder

SOUTH ATLANTIC 
FISHERY MANAGEMENT 
COUNCIL

Fishery M anagem ent Plan fo r the 
Snapper-G rouper Fishery o f the South 
A tlan tic  Region

A tlan tic  Coast Red D rum  Fishery 
M anagem ent Plan

GULF OF MEXICO 
FISHERY MANAGEMENT 
COUNCIL

Fishery M anagem ent Plan fo r the Spiny 
Lobster F ishery o f the G u lf o f M exico and 
South A tlan tic

F ishery M anagem ent Plan fo r the Stone 
Crab F ishery o f the G ulf o f M exico

F ishery M anagem ent Plan fo r the Shrim p 
F ishery o f the G u lf o f Mexico

Fishery M anagem ent Plan fo r Coastal 
M igra tory Pelagic Resources o f the G ulf

o f M exico and South A tlan tic

F ishery M anagem ent Plan fo r Coral and 
Coral Reefs in the G u lf o f M exico and 
South A tlan tic  F ishery M anagem ent Plan 
fo r the Reef Fish Resources o f the G ulf o f 
Mexico

Fishery M anagem ent Plan fo r the Red 
D rum  Fishery o f the G u lf o f Mexico

CARIBBEAN FISHERY 
MANAGEMENT COUNCIL

Fishery M anagem ent Plan fo r the Spiny 
Lobster F ishery o f Puerto Rico and the 
(J.S. V irg in Islands

Fishery M anagem ent Plan for the 
Shallow W ater Reeffish F ishery o f Puerto 
Rico and the G.S. V irg in  Islands

PACIFIC FISHERY 
MANAGEMENT COUNCIL

Fishery M anagem ent Plan for the 
G roundfish Fishery o ff W ashington, 
O regon, and C alifornia

N orthern A nchovy Fishery M anagem ent 
Plan

Fishery M anagem ent Plan for 
C om m ercia l and Recreational Salm on 
Fisheries o ff the Coasts o f W ashington, 
Oregon, and C aliforn ia

WESTERN PACIFIC 
FISHERY MANAGEMENT 
COUNCIL

Fishery M anagem ent Plan for the 
Crustacean F ishery o f the Western 
Pacific Region

Fishery M anagem ent Plan fo r the 
Bottom fish  and S eam ount G roundfish 
Fisheries o f the W estern Pacific Region

Fishery M anagem ent Plan fo r the 
Precious Corals Fisheries o f the Western
Pacific Region

Fishery M anagem ent Plan fo r the Pelagic 
Fisheries o f the W estern Pacific Region
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NORTH PACIFIC FISHERY Fishery M anagem ent Plan fo r G roundfish 
MANAGEMENT COUNCIL o f the G ulf o f A laska

F ishery M anagem ent Plan for the High 
Seas Salm on Fishery o ff the Coast o f 
A laska East o f 175 Degrees East 
Longitude

Fishery M anagem ent Plan fo r the 
G roundfish F ishery o f the Bering Sea 
and A leu tian  Islands Area

Bering S ea/A leu tian  Islands K ing and 
Tanner Crab F ishery M anagem ent Plan

SECRETARIAL PLANS Fishery M anagem ent Plan for A tlan tic  Fishery M anagem ent Plan for A tlan tic
Swordfish Billfishes
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UNIT 1: NORTHEAST 
DEMERSAL FISHERIES

Principal G roundfish and F lounders 
A tla n tic  cod, G a d u s  m o r h u a  

H addock, M e la n o g r a m m u s  a e g le f in u s  

Pollock, P o l l a c h iu s  v i r e n s  

Redfish, S e b a s te s  m a r in u s  

Silver hake, M e r lu c c iu s  b i l i n e a r i s  

Red hake, U r o p h y c i s  c h u s s  

Yellowtail flounder, L im a n d a  

f e r r u g in e a  

W inter flounder, P s e u d o p le u r o n e c te s  

a m e r ic a n u s  

S um m er flounder, P a r a l i c h t h y s  

d e n t a t u s  

W itch flounder, G ly p t o c e p h a lu s  

c y n o g lo s s u s  

A m erican plaice, H ip p o g lo s s o id e s  

p la t e s s o id e s  

W indowpane, S c o p h t h a lm u s  a q u o s u s  

Skates and Spiny Dogfish
Spiny dogfish, S q u a lu s  a c a n t h ia s  

Skates, R a ja  spp.

O ther F infish 
W hite hake, U r o p h y c i s  t e n u is  

Goosefish, L o p h iu s  a m e r i c a n u s  

Cusk, B r o s m e  b r o s m e  

Ocean pout, M a c r o z o a r c e s  

a m e r ic a n u s  

Sculpins, F am ily  C ottidae 
Searobins, F am ily  T rig lidae 
Scup, S t e n o t o m u s  c h r y s o p s  

Tile fish, L o p h o la t i l u s  

c h a m a e le o n t i c e p s  

W olffishes, A n a r h i c h a s  spp.
A tlan tic  argentine, A r g e n t i n a  s i l u s  

Black sea bass, C e n t r o p r i s t i s  s t r i a t a  

Sm ooth  dogfish, M u s t e lu s  c a n is  

Spot, L e io s t o m u s  x a n t h u r u s  

W eakfish, C y n o s c io n  r e g a l i s  

A tlan tic  halibut, H ip p o g lo s s u s  

h ip p o g lo s s u s

UNIT 2: NORTHEAST 
PELAGIC FISHERIES

A tlan tic  (sea) herring, C lu p e a  h a r e n g u s  

A tlan tic  m ackere l, S c o m b e r  s c o m b r u s  

Butterfish, P e p r i lu s  t r i a c a n t h u s

Bluefish, P o m a t o m u s  s a l t a t r i x  

Long-finned squid, L o l i g o  p e a le i  

Short-finned squid, I l l e x  i l l e c e b r o s u s

UNIT 3: ATLANTIC 
ANADROMOUS FISHERIES

A tlan tic  sa lm on, S a lm o  s a la r  

A m erican  shad, A lo s a  s a p id is s im a  

River herring (alew ife), A lo s a  

p s e u d o h a r e n g u s

Striped bass, M o r o n e  s a x a t i l i s  

A tlan tic  sturgeon, A c ip e n s e r  

o x y r h y n c h u s

UNIT 4: NORTHEAST
INVERTEBRATE
FISHERIES

Sea scallop, P la c o p e c t e n  m a g e l l a n ic u s  

A m erican  lobster, H o m a r u s  a m e r ic a n u s  

Surf c lam . S p is u la  s o l id i s s im a

Ocean quahog, A r c t i c a  i s l a n d ic a  

N orthern shrim p, P a n d a l i s  b o r e a l i s

UNIT S: ATLANTIC 
HIGHLY MIGRATORY 
PELAGIC FISHERIES

’ Speaes are lisled by Ihe Unit in which they 
are found. Not all are mentioned in the text 
since many are grouped together for man­
agement purposes under one category 
(i e, pelagic fishery, groundfish fishery).

A tlan tic  swordfish, X ip h ia s  g l a d i u s  

Billfishes 
Sailfish, I s t i o p h o r u s  p l a t y p t e r u s  

Blue m arlin , M a k a i r a  n ig r i c a n s  

W hite m arlin , T e t r a p t u r u s  a lb id u s  

Longbill spearfish, T e t r a p t u r u s  

p f l u e g e r i  

A tlan tic  bluefin tuna, T h u n n u s  

t h y n n u s

O ther Tunas 
A lbacore, T h u n n u s  a l a l u n g a  

Bigeye tuna, T h u n n u s  o b e s u s  

B lackfin  tuna, T h u n n u s  a t l a n t i c u s  

Yellowfin tuna, T h u n n u s  a lb a c a r e s  

Little tunny, E u t h y n n u s  a l l e t t e r a t u s  

Skip jack tuna, E u t h y n n u s  p e la m is  

Bulle t tuna, A u x is  r o c h e i  

Frigate tuna, A u x i s  t h a z a r d
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UNIT 6: ATLANTIC 
SHARK FISHERIES

UNIT 7: ATLANTIC 
COASTAL MIGRATORY 
PELAGIC FISHERIES

UNIT 8: ATLANTIC/GULF 
OF MEXICO/CARIBBEAN 
REEF FISH FISHERIES

Pelagic Sharks 
Thresher shark, A lo p ia s  v u lp in u s  

Bigeye thresher, A lo p ia s  s u p e r c i l i o s u s  

O ceanic w h ite tip  shark. C a r c h a r h in u s  

l o n g im a n u s  

Sevengill shark, H e p t r a c h ia s  p e r lo  

Sixgill shark, H e x a n c h u s  g r is e u s  

Bigeye sixgill shark. H e x a n c h u s  

v i t u l u s

Shortfin  m ako, I s u r u s  o x y r in c h u s  

Longfin  m ako, I s u r u s  p a u c u s  

Porbeagle, L a m n a  n a s u s  

Blue shark, P r io n a c e  g la u c a  

Large Coastal Sharks 
Sandbar shark, C a r c h a r h in u s  

p lu m b e u s  

Reef shark, C a r c h a r h in u s  p e r e z i  

B lack tip  shark, C a r c h a r h in u s  

l im b a t u s

D usky shark, C a r c h a r h in u s  o b s c u r u s  

S pinner shark, C a r c h a r h in u s  

b r e v ip in n a  

S ilky  shark, C a r c h a r h in u s  f a l c i f o r m is  

Bull shark, C a r c h a r h in u s  le u c a s  

Bignose shark. C a r c h a r h in u s  a l t i m u s  

G alapagos shark, C a r c h a r h in u s  

g a la p a g e n s is

King m ackere l (G u lf/A tlan tic ), 
S c o m b e r o m o r u s  c a v a l la  

Spanish m ackere l (G u lf/A tlan tic ), 
S c o m b e r o m o r u s  m a c u la t u s

N ight shark, C a r c h a r h in u s  s ig n a t u s  

W hite shark, C a r c h a r o d o n  

c h a r c h a r ia s  

Basking shark, C e t o r h in u s  m a x im u s  

Tiger shark, G a le o c e r d o  c u v ie r i  

Nurse shark, G in g ly m o s t o m a  

c i r r a t u m

Lem on shark, N e g a p r io n  b r e v i r o s t r i s  

Ragged-tooth shark, O d o n t a s p is  f e r o x  

Whale shark, R h in c o d o n  t y p u s  

Scalloped ham m erhead, S p h y r n a  

l e w in i

Great ham m erhead. S p h y r n a  

m o k a r r a n  

Sm ooth ham m erhead, S p h y r n a  

z y g a e n a  

Sm all Coastal Sharks 
F inetooth shark, C a r c h a r h in u s  is o d o n  

Blacknose shark, C a r c h a r h in u s  

a c r o n o t u s  

A tlan tic  sharpnose shark, 
R h i z o p r io n o d o n  t e r r a e n o v a e  

Caribbean sharpnose shaik, 
R h iz o p r io n o d o n  p o r o s u s  

Bonnethead, S p h y r n a  t i b u r o  

A tlan tic  angel shark, S q u a t i n a  

d u m e r i l i

Cobia, R a c h y c e n t r o n  c a n a d u m  

Cero (m ackere l), S c o m b e r o m o r u s  

r e g a l is

D olphin, C o r y p h a e n a  h ip p u r u s

Black snapper, A p s i l u s  d e n t a t u s  

Queen snapper. E te l is  o c u la t u s  

M utton snapper, L u t j a n u s  a n a l i s  

Schoolm aster, L u t j a n u s  a p o d u s  

B lackfin  snapper, L u t j a n u s  b u c c a n e l la  

Red snapper, L u t j a n u s  c a m p e c h a n u s  

Cubera snapper, L u t j a n u s  c y a n o p t e r u s  

Gray snapper, L u t j a n u s  g r is e u s  

M ahogany snapper, L u t j a n u s  m a h o g o n i  

Dog snapper, L u t j a n u s  j o c u  

Lane snapper. L u t j a n u s  s y n a g r i s  

Silk snapper, L u t j a n u s  v i v a n u s  

Yellowtail snapper, O c y u r u s  c h r y s u r u s  

Verm ilion  snapper, R h o m b o p l i t e s  

a u r o r u b e n s  

W enchm an, P r is t ip o m o id e s  a q u i l o n a r i s  

Voraz, P r is t ip o m o id e s  m a c r o p h t h a lm u s  

Bank sea bass. C e n t r o p r i s t i s  o c y u r u s  

Rock sea bass, C e n t r o p r is t is  

p h i l a d e lp h i c a  

Black sea bass, C e n t r o p r i s t i s  s t r i a t a

D warf sand perch, D ip le c t r u m  

b i v i t t a t u m  

Sand perch. D ip le c t r u m  f o r m o s u m  

Rock hind, E p in e p h e lu s  a d s c e n s io n is  

Graysby, E p in e p h e lu s  c r u e n t a t u s  

Speckled hind, E p in e p h e lu s  

d r u m m o n d h a y i  

Yellowedge grouper, E p in e p h e lu s  

f l a v o l im b a t u s  

Coney, E p in e p h e lu s  f u l v u s  

Red hind, E p in e p h e lu s  g u t t a t u s  

Jewfish, E p in e p h e lu s  i t a j a r a  

Red grouper, E p in e p h e lu s  m o r io  

M isty grouper, E p in e p h e lu s  m y s t a c in u s  

W arsaw grouper, E p in e p h e lu s  n i g r i t u s  

Snowy grouper. E p in e p h e lu s  n iv e a t u s  

Nassau grouper, E p in e p h e lu s  s t r i a t u s  

Black grouper, M y c t e r o p e r c a  b o n a c i  

Yellow m outh grouper, M y c t e r o p e r c a  

i n t e r s t i t i a l i s  

Gag, M y c t e r o p e r c a  m ic r o le p is
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Scam p, M y c t e r o p e r c a  p h e n a x  

T iger grouper, M y c t e r o p e r c a  t i g r i s  

Yellowfin grouper. M y c t e r o p e r c a  

v e n e n o s a  

W reckfish, P o ly p r i o n  a m e r ic a n u s  

Sheepshead, A r c h o s a r g u s  

p r o b a t o c e p h a lu s  

Sea bream . A r c h o s a r g u s  r h o m b o id a l i s  

Grass porgy, C a la m u s  a r c t i f r o n s  

Jo lthead  porgy, C a la m u s  b a jo n a d o  

Saucereye porgy, C a la m u s  c a la m u s  

W hitebone porgy, C a la m u s  le u c o s te u s  

Knobbed porgy, C a la m u s  n o d o s u s  

Sheepshead porgy, C a la m u s  p e n n a  

Pluma, C a la m u s  p e n n a t u l a  

Littlehead porgy, C a la m u s  p r o r i d e n s  

Pinfish, L a g o d o n  r h o m b o id e s  

Red porgy, P a g r u s  p a g r u s  

Longspine porgy, S t e n o t o m u s  c a p r in u s  

Scup, S t e n o t o m u s  c h r y s o p s  

Black m argate, A n i s o t r e m u s  

s u r in a m e n s is  

Porkfish, A n i s o t r e m u s  v i r g i n i c u s  

M argate, H a e m u lo n  a lb u m  

Tom tate , H a e m u lo n  a u r o l i n e a t u m  

S m allm outh  grunt, H a e m u lo n  

c h r y s a r g y r e u m  

French grunt, H a e m u lo n  f l a v o l i n e a t u m  

Spanish grunt. H a e m u lo n  

m a c r o s t o m u m  

C ottonw ick, H a e m u lo n  m e la n u r u m  

Sailors choice, H a e m u lo n  p a r r a i  

W hite grunt, H a e m u lo n  p l u m i e r i  

Bluestriped grunt, H a e m u lo n  s c iu r u s  

Pigfish, O r t h o p r i s t i s  c h r y s o p t e r a  

Goldface tile fish, C a u lo la t i l u s  c h r y s o p s  

B lackline  tile fish, C a u lo la t i l u s  c y a n o p s  

A nchor tilefish, C a u lo la t i l u s  in t e r m e d iu s  

Blueline (grey) tile fish, C a u lo la t i l u s  

m ic r o p s  

T ile fish (go lden), L o p h o l a t i l u s  

c h a m a e le o n t i c e p s  

Sand tilefish, M a la c a n t h u s  p l u m i e r i  

Gray triggerfish, B a l is t e s  c a p r i s c u s  

Queen triggerfish . B a l is t e s  v e t u la  

Ocean triggerfish. C a n t h id e r m is  

s u fß a m e n  

Black durgon. M e l i c h t h y s  n ig e r  

Sargassum  triggerfish , X a n t h i c h t h y s  

r in g e n s

Spanish hogfish, B o d ia n u s  r u f u s  

Hogfish, L a c h n o la im u s  m a x im u s

Puddingwife, H a l i c h o e r e s  r a d ia t u s  

Pearly razorfish, H e m ip t e r o n o t u s  

n o v a c u la  

Yellow jack , C a r a n x  b a r t h o lo m a e i  

Blue runner, C a r a n x  c r y s o s  

Crevalle jack , C a r a n x  h ip p o s  

Horse-eye jack , C a r a n x  la t u s  

Black ja ck , C a r a n x  l u g u b r i s  

Bar ja ck , C a r a n x  r u b e r  

Greater am berjack, S e r io la  d u m e r i l i  

Lesser am berjack, S e r io la  f a s c ia t a  

A lm aco  jack , S e r io la  r i v o l i a n a  

Squirre lfish, H o lo c e n t r u s  a d s c e n s io n is  

Longspine squ irre lfish. H o lo c e n t r u s  

r u f u s

Yellow goatfish. M u l l o i d i c h t h y s  

m a r t i n i c u s  

Spotted goatfish, P s e u d o p e n e u s  

m a c u la t u s  

Foureye butterfly fish, C h a e to d o n  

c a p is t r a t u s  

S potfin  bu tterfly fish . C h a e t o d o n  

o c e l la t u s

Banded butterflyfish , C h a e t o d o n  s t r i a t u s  

Queen angelfish, H o la c a n t h u s  c i l i a r i s  

Rock beauty. H o la c a n t h u s  t r i c o lo r  

Gray angelfish, P o m a c a n t h u s  a r c u a t u s  

French angelfish, P o m a c a n t h u s  p a r u  

M idn igh t parrotfish, S ca rus  c o e le s t in u s  

Blue parrotfish, S c a r u s  c o e r u le u s  

Striped parrotfish, S c a r u s  c r o ic e n s is  

Rainbow parrotfish, S c a r u s  q u a c a m a ia  

Princess parro tfish . S c a r u s  t a e n io p t e r u s  

Queen parrotfish, S c a r u s  v e t u la  

Redband parrotfish, S p a r is o m a  

a u r o f r e n a t u m  

Redtail parrotfish, S p a r is o m a  

c h r y s o p t e r u m  

S top ligh t parrotfish, S p a r is o m a  v i r i d e  

Ocean surgeonfish, A c a n t h u r u s  

c h i r u r g u s  

D octorfish, A c a n t h u r u s  b a h ia n u s  

Blue tang, A c a n t h u r u s  c o e r u le u s  

Spotted trunkfish , L a c t o p h r y s  

b ic a u d a l i s  

H oneycom b cow fish, L a c t o p h r y s  

p o ly g o n i a  

Scrawled cowfish, L a c t o p h r y s  

q u a d r i c o r n i s  

T runkfish , L a c t o p h r y s  t r i g o n u s  

Sm ooth  trunkfish , L a c t o p h r y s  t r i q u e t e r
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UNIT 9: SOUTHEAST 
DRUM AND CROAKER 
FISHERIES

Red drum , S c ia e n o p s  o c e l la t u s  

Spotted seatrout. C y n o s c io n  n e b u lo s u s  

Silver seatrout, C y n o s c io n  n o t h u s  

Sand seatrout, C y n o s c io n  a r e n a r iu s  

Spot, L e io s t o m u s  x a n t h u r u s  

A tlan tic  croaker, M ic r o p o g o n ia s  

u n d u la t u s

Black drum . P o g o n ia s  c r o m is  

Southern k ingfish. M e n t i c i r r h u s  

a m e r ic a n u s  

G ulf kingfish, M e n t i c i r r h u s  l i t t o r a l i s  

Northern k ing fish , M e n t i c i r r h u s  s a x a t i l i s

UNIT 10: SOUTHEAST 
MENHADEN AND 
BUTTERFISH FISHERIES

A tlan tic  menhaden, B r e v o o r t ia  t y r a n n u s  

G ulf m enhaden. B r e v o o r t ia  p a t r o n u s

G ulf butterfish, P e p r i lu s  b u r t i

UNIT 11: SOUTHEAST/ 
CARIBBEAN INVER­
TEBRATE FISHERIES

Spiny Lobsters/S tone Crabs 
Spiny lobster (SE /C aribbean), 

P a n u l i r u s  a r g u s  

S lipper lobster, S c y l la r id e s  n o d i f e r  

Stone crab, M e n ip p e  m e r c e n a r ia  

Shrim p
Brown shrim p, P e n a e u s  a z te c u s  

W hite shrim p, P e n a e u s  s e t i f e r u s

Pink shrim p, P e n a e u s  d u o r a r u m  

Royal red shrim p, H y m e n o p e n a e u s  

r o b u s t u s  

Seabobs, X ip h o p e n a e u s  k r o y e r i  

Rock shrim p, S ic y o n ia  b r e v i r o s t r i s  

Others
Queen conch, S t r o m b u s  g ig a s  

Corals

UNIT 12: PACIFIC 
COAST SALMON 
FISHERIES

C hinook salm on, O n c o r h y n c h u s  

t s h a w y t s c h a  

Coho salm on, O n c o r h y n c h u s  k is u t c h

Pink salmon, O n c o r h y n c h u s  g o r b u s c h a  

Sockeye salm on, O n c o r h y n c h u s  n e r k a  

C hum  salm on, O n c o r h y n c h u s  k e ta

UNIT 13: ALASKA 
SALMON FISHERIES

C hinook salm on, O n c o r h y n c h u s  

t s h a w y t s c h a  

Coho salm on, O n c o r h y n c h u s  k is u t c h

Pink salm on, O n c o r h y n c h u s  g o r b u s c h a  

Sockeye salm on, O n c o r h y n c h u s  n e r k a  

Chum  salm on, O n c o r h y n c h u s  k e ta

UNIT 14: PACIFIC 
COAST AND ALASKA 
PELAGIC FISHERIES

N orthern anchovy, E n g r a u l i s  m o r d a x  

Pacific herring (A laska), C lu p e a  

h a r e n g u s  p a l l a s i

Pacific (C a lifo rn ia ) sardine. S a r d in o p s  

s a g a x

Ja ck  m ackerel. T r a c h u r u s  s y m m e t r i c u s

UNIT 15: PACIFIC 
COAST GROUNDFISH 
FISHERIES

Pacific hake (w h iting), M e r lu c c iu s  

p r o d u c t u s  

Sablefish, A n o p lo p o m a  f i m b r i a  

Dover sole. M ic r o s t o m u s  p a c i f i c u s  

Thornyheads
Shortspine thornyhead, S e b a s to lo b u s  

a la s c a n u s

Longspine thornyhead, S e b a s to lo b u s  

a l t i v e l i s  

Rockfish
Aurora rockfish, S e b a s te s  a u r o r a  

Bank rockfish, S e b a s te s  r u fu s  

Black-and-yellow  rockfish, S e b a s te s  

c h r y s o m e la s
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R ockfish (cont.)
B lackg ill rockfish, S e b a s te s  

m e la n o s t o m u s  

Blue rockfish , S e b a s te s  m y s t i n u s  

Bocaccio , S e b a s te s  p a u c i s p i n i s  

Bronzespotted rockfish , S e b a s te s  g i l l i  

Brown rockfish , S e b a s te s  a u r i c u l a t u s  

Calico rockfish , S e b a s te s  d a l l i  

Canary rockfish , S e b a s te s  p i n n i g e r  

C hilipepper, S e b a s te s  g o o d e i  

China rockfish , S e b a s te s  n e b u lo s u s  

C opper rockfish , S e b a s te s  c a u r in u s  

C owcod, S e b a s te s  le v is  

D arkb lo tched rockfish, S e b a s te s  

c r a m e r i

Dusty rockfish , S e b a s te s  c i l i a t u s  

Flag rockfish , S e b a s te s  r u b r i v i n c t u s  

G opher rockfish , S e b a s te s  c a r n a t u s  

Grass rockfish , S e b a s te s  r a s t r e l l i g e r  

G reenblotched rockfish, S e b a s te s  

r o s e n b la t t i  

G reenspotted rockfish, S e b a s te s  

c h lo r o s t i c t u s  

Greenstriped rockfish, S e b a s te s  

e lo n g a t u s  

Harlequin rockfish, S e b a s te s  

v a r ie g a t u s  

H oneycom b rockfish, S e b a s te s  

u m b r o s u s  

Kelp rockfish , S e b a s te s  a t r o v i r e n s  

Mexican rockfish , Sebastes 
m a c d o n a l d i  

Olive rockfish . S e b a s te s  s e r r a n o id e s  

Pacific ocean perch, S e b a s te s  a l u t u s  

Pink rockfish, S e b a s te s  e o s  

Q uillback  rockfish , S e b a s te s  m a l i g e r  

Redbanded rockfish. S e b a s te s  

b a b c o c k i  

Redstripe rockfish , S e b a s te s  p r o r i g e r  

Rosethorn rockfish, S e b a s te s  

h e lv o m a c u la t u s  

Rosy rockfish , S e b a s te s  r o s a c e u s  

Rougheye rockfish , S e b a s te s  

a l e u t i a n u s  

Sharpch in  rockfish, S e b a s te s  

z a c e n t r u s  

Shortbe lly rockfish . S e b a s te s  j o r d a n i  

Silvergray rockfish, S e b a s te s

b r e v i s p in i s  

Speckled rockfish . S e b a s te s  o v a l i s  

Splitnose rockfish, S e b a s te s  d ip lo p r o a  

Squarespot rockfish , S e b a s te s  

h o p k i n s i

Stripeta il rockfish , S e b a s te s  s a x ic o la  

T iger rockfish. S e b a s te s  n ig r o c i n c t u s  

Treefish, S e b a s te s  s e r r ic e p s  

Verm ilion rockfish , S e b a s te s  m i n i a t u s  

W idow  rockfish . S e b a s te s  e n t o m e la s  

Yelloweye rockfish , S e b a s te s  

r u b e r r im u s  

Yellowm outh rockfish , S e b a s te s  r e e d i  

Yellowtail rockfish , S e b a s te s  f l a v i d u s  

O ther Flatfishes 
A rrow too th  flounder, A t h e r e s t h e s  

s t o m ia s

Butte r sole, P le u r o n e c t e s  is o le p is  

English sole, P le u r o n e c t e s  v e t u lu s  

Flathead sole, H ip p o g lo s s o id e s  

e la s s o d o n  

Pacific sanddab, C i t h a r i c h t h y s  

s o r d id u s  

Petrale sole. E o p s e t t a  j o r d a n i  

Rex sole, E r r e x  z a c h i r u s  

Rock sole, P le u r o n e c te s  b i l i n e a t a  

Sand sole, P s e t t i c h t h y s  m e la n o s t i c t u s  

Starry flounder. P la t i c h t h y s  s t e l l a t u s  

Others
Leopard shark. T r ia k is  s e m i f a s c ia t a  

Soupfin shark, G a le o r h in u s  z y o p t e r u s  

Spiny dogfish, S q u a lu s  a c a n t h ia s  

Big skate. R a ja  b i n o c u l a t a  

C aliforn ia skate. R a ja  i n o r n a t a  

Longnose skate, R a ja  r h in a  

Spotted ratfish, H y d r o l a g u s  c o l l i e i  

Finescale cod ling , A n t i m o r a  

m ic r o le p is  

Pacific ratta il, C o r y p h a e n o id e s  

a c r o le p is  

Cabezon, S c o r p a e n ic h t h y s  

m a r m o r a t u s  

Kelp greenling, H e x a g r a m m o s  

d e c a g r a m m u s  

Lingcod, O p h io d o n  e lo n g a t u s  

Pacific cod. G a d u s  m a c r o c e p h a lu s  

C alifornia scorp ionfish, S c o r p a e n a  

g u t t a t a

UNIT 16: WESTERN Spiny lobster, P a n u l i r u s  m a r g i n a t u s  Precious corals, Fam ily  Scyllaridae
PACIFIC INVERTEBRATE S lipper lobster, P a n u l i r u s  p e n i c i l l a t u s

FISHERIES
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UNIT 17: WESTERN 
PACIFIC BOTTOMFISH 
AND ARMORHEAD 
FISHERIES

UNIT 18: PACIFIC 
HIGHLY MIGRATORY 
PELAGIC FISHERIES

UNIT 19: ALASKA 
GROUNDFISH FISHERIES

Reef Fishes 
S ilverjaw job fish . A p h a r e u s  r u t i l a n s  

Gray job fish , A p r i o n  v i r e s c e n s  

Squirre lfish snapper, E te l is  

c a r b u n c u lu s  

Longtail snapper, E te l is  c o r u s c a n s  

Bluestripe snapper, L u t j a n u s  k a s m i r a  

Yellowtail snapper, P r is t ip o m o id e s  

a u r i c i l l a  

Pink snapper, P r is t ip o m o id e s  

f i l a m e n t o s u s  

Yelloweye snapper, P r is t ip o m o id e s  

f l a u ip i n n u s  

Snapper, P r is t ip o m o id e s  s ie b o ld i i ,  

P r is t ip o m o id e s  z o n a t u s  

G iant treva lly. C a r a n x  i g n o b l i s

Swordfish, X ip h ia s  g l a d i u s  

Blue m arlin . M a k a i r a  n ig r i c a n s  

Striped m arlin , T e t r a p t u r u s  a u d a x  

Albacore (N orth  &  South), T h u n n u s  

a la lu n g a  

Bigeye tuna, T h u n n u s  o b e s u s  

Yellowfin tuna, T h u n n u s  a lb a c a r e s  

O ther Pelagios 
Sailfish, I s t i o p h o r u s  p l a t y p t e r u s  

B lack m arlin , M a k a i r a  i n d i c a

W alleye (A laska) po llock, T h e r a g r a  

c h a lc o g r a m m a  

Pacific cod, G a d u s  m a c r o c e p h a lu s  

Sablefish, A n o p lo p o m a  f i m b r i a  

Yellowfin sole, P le u r o n e c te s  a s p e r  

Pacific halibut, H ip p o g lo s s u s  s t e n o le p is  

O ther Flatfishes 
A rrow too th  flounder. A th e r e s t h e s  

s t o m ia s  

Greenland halibut. R e in h a r d t i u s  

h ip p o g lo s s o id e s  

Rock sole, P le u r o n e c te s  b i l i n e a t a  

Flathead sole, H ip p o g lo s s o id e s  

e la s s o d o n  

Alaska plaice. P le u r o n e c te s  

q u a d r i t u b e r c u l a t u s  

Rex sole, E r r e x  z a c h i r u s  

Butter sole, P le u r o n e c te s  is o le p is  

Longhead dab, P le u r o n e c te s  

p r o b o s c id e n s  

Dover sole, M ic r o s t o m u s  p a c i f i c u s  

Starry flounder. P la t i c h t h y s  s t e l l a t u s  

Rockfishes 
Pacific ocean perch. S e b a s te s  a lu t u s

Black ja ck , C a r a n x  l u g u b r i s  

T h ick lipped treva lly. P s e u d o c a r a n x  

d e n t e x

A m berjack, S e r io la  d u m e r i l i  

B lacktip  grouper. E p in e p h e lu s  

f a s c ia t u s  

Seabass, E p in e p h e lu s  q u e r n u s  

Lunarta il grouper, V a r io la  l o u t i  

A m bon  em peror, L e t h r i n u s  

a m b o in e n s is  

Redgill em peror, L e t h r in u s  

r u b r i o p e r c u la t u s  

Seam ount Fishes 
A rm orhead, P e n ta c e r o s  r i c h a r d s o n i  

A lfonsin , B e r y x  s p le n d e n s  

Raftfish, H y p e r o g l y p h e ja p o n i c a

Shortb ill spearfish, T e t r a p lu r u s  

a n g u s t i r o s t r i s  

D olph in  (m ah im ah i). C o r y p h a e n a  

h i p p u r u s  

Pom pano do lphin , C o r y p h a e n a  

e q u is e t is  

O ceanic sharks, Fam ilies—  
C archarhin idae, A lop iidae, 
Sphyrnidae, and Lam nidae 

W ahoo, A c a n t h o c y b iu m  s o la n d e r i

Thornyhead rockfish. S e b a s to lo b u s  

spp.
Rougheye rockfish, S e b a s te s  

a le u t i a n u s  

D usky rockfish, S e b a s te s  c i l i a t u s  

N orthern rockfish . S e b a s te s  p o ly s p i n i s  

S hortspine thornyhead. S e b a s te s  

a la s c a n u s  

Shortraker rockfish, S e b a s te s  b o r e a l i s  

D arkb lo tched rockfish , S e b a s te s  

c r a m e r i  

Sharpchin rockfish , S e b a s te s  

z a c e n t r u s  

Yelloweye rockfish . S e b a s te s  

r u b e r r im u s  

Blue rockfish , S e b a s te s  m y s t i n u s  

Others
A tka  m ackere l, P le u r o g r a m m u s  

m o n o p t e r y g iu s  

Rattail, C o r y p h a e n o id e s  sp.
Skates, R a ja  spp.
Squids, Sepioid and Teutho id  
O ctopus, O ctopoda
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UNIT 20. ALASKA King crabs N e p t u n e a  h e r o s ,  N e p t u n e a  l y r a t a ,

SHELLFISH FISHERIES Red k ing crab, P a r a l i t h o d e s  N e p t u n e a  v e n t r i c o s a ,  N e p t u n e a

c a m t s c h a t i c a  o r e g o n e n s is .  B u c c in u m  a n g u lo s s u m ,

Blue king crab, P a r a l i t h o d e s  p l a t y p u s  B u c c in u m  p le c t r u m .  B u c c in u m

Golden (brow n) k ing  crab, L i t h o d e s  s c a la r i f o r m e ,  B u c c in u m  p o la r e ,

a e q u is p in a  V o lu t o p s iu s  m i d d i n d o r f f i i ,

Tanner crabs, C h io n e c e le s  b a i r d i ,  V o lu t o p s iu s  f r a g i l i s ,  P l ic i f u s u s

C h io n e c e te s  o p i l i o  k r o y e r i .  P y r u lo f u s u s  d e f o r m is

Sea Snails, N e p t u n e a  p r ib i l o f f e n s i s ,

UNIT 21. NEARSHORE 
RESOURCES

Tarpon, M e g a lo p s  a t l a n t i c u s  

Lady fish, E lo p s  s a u r u s  

Bonefish, A l b u l a  v u lp e s  

A m erican  eel, A n g u i l l a  r o s t r a t a  

O ther shads, herrings, A lo s a  a e s t i v a l i s .  

A lo s a  a la b a m a e ,  A lo s a  m e d io c r i s ,  

D o r o s o m a  c e p e d ia n u m ,  D o r o s o m a  

p e te n e n s e ,  E t r u m e u s  te r e s ,

H a r e n g u la  c lu p e o la ,  H a r e n g u la  

h u m e r a l i s .  H a r e n g u la  j a g u a n a  

A tlan tic  thread herring, O p is t h o n e m a  

o g l i n u m

Spanish sardine, S a r d in e l l a  a u r i t a  

B allyhoo, H e m i r a m p h u s  b r a s i l i e n s is  

S urf sm elt, H y p o m e s u s  p r e t io s u s  

Eulachon, T h a le i c h t h y s  p a c i f i c u s  

C om m on snook, C e n t r o p o m u s  

u n d e c im a l is  

Florida pom pano, T r a c h in o t u s  c a r o l i n u s  

Permit, T r a c h in o t u s  f a l c a t u s  

C aliforn ia  corvina, M e n t i c i r r h u s  

u n d u l a t u s  

Surfperches, Fam ily  E m biotocidae

Mullets, Fam ily  M ugilidae
Tautog, T a u to g a  o n i t i s

Striped bass (Pacific), M o r o n e  s a x a t i l i s

Abalone, H a l io t i s  spp.
W helk, B u s y c o n  spp.
Periwinkle, L i t t o r i n a  spp.
Pacific shrim ps, Fam ily  Pandalidae 
Dungeness crab, C a n c e r  m a g is t e r  

Rock crab, C a n c e r  i r r o r a t u s  

Jonah  crab, C a n c e r  b o r e a l i s  

Blue crab, C a l l in e c t e s  s a p id u s  

Blue mussel. M y t i l u s  e d u l i s  

Pacific razor c lam , S i l i q u a  p a t u l a  

Pismo clam . T iv e la  s t u l t o r u m  

Pacific hard clam s, Fam ily  Veneridae 
A tlan tic  hard c lam , M e r c e n a r ia  

m e r c e n a r ia  

Softshell c lam . M y a  a r e n a r ia  

Bay scallop. A r g o p e c t e n  i r r a d i a n s  

Calico scallop, A r g o p e c t e n  g i b b u s  

O yster (A tlan tic ), C r a s s o s t r e a  v i r g i n i c a  

O yster (Pacific), C r a s s o s t r e a  g ig a s  

Sea urchins, S t r o n g y lo c e n t r o t u s  spp.

UNIT 22. ATLANTIC 
MARINE MAMMALS

UNIT 23. PACIFIC 
MARINE MAMMALS

Right whale, E u b a la e n a  g l a c i a l i s  

H um pback whale. M e g a p t e r a  

n o v a e a n g l i a e  

Longfin  p ilo t whale, G lo b ic e p h a la  m e la s  

Shortfin  p ilo t whale, G lo b ic e p h a la  

m a c r o r h y n c h u s  

H arbor porpoise, P h o c o e n a  p h o c o e n a  

Bottlenose do lphin , T u r s io p s  t r u n c a t u s  

H arbor seal, P h o c a  v i t u l i n a

O ther Marine M am m als
Fin whale, B a la e n o p t e r a  p h y s a l u s  

W hitesided do lph in , L a g e n o r h y n c h u s  

a c u t u s

Striped do lphin , S t e n e l la  c o e r u le o a lb a  

Spotted do lph in  (A tlan tic ), S te n e l la  

p la g io d o n  

Beaked whales, M e s o p lo d o n  spp.

Eastern T rop ica l Pacific Porpoises 
Spinner do lphin , S te n e l la  l o n g i r o s t r i s  

Spotted do lphin  (Pacific), S te n e l la  

a t t e n u a t a  

Striped do lphin , S t e n e l la  c o e r u le o a lb a  

C om m on do lphin , D e lp h in u s  d e lp h is  

Bowhead whale, B a la e n a  m y s t i c e t u s  

Gray whale, E s c h r ic h t iu s  r o b u s t u s  

H um pback whale, M e g a p t e r a  

n o v a e a n g l ia e

N orthern (S teller) sea lion, E u m e t o p ia s  

j u b a t u s

N orthern fu r seal. C a l lo r h in u s  u r s in u s  

Hawaiian m onk seal, M o n a c h u s  

s c h a u in s la n d i  

California sea lion. Z a lo p h u s  

c a l i f o r n i a n u s  

O ther Marine M am m als 
D a li’s porpoise, P h o c o e n o id e s  d a l l i  

Harbor porpoise, P h o c o e n a  p h o c o e n a
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UNIT 24. SEA TURTLES

O ther M arine M am m als (cont.) 
N orthern right-whale do lphin . 

L is s o d e lp h is  b o r e a l i s

K em p ’s rid ley sea turtle , L e p id o c h e ly s  

k e m p i

O live rid ley sea turtle , L e p id o c h e ly s  

o l iv a c e a

Leatherback sea turtle , D e r m o c h e ly s

W hitesided do lphin , L a g e n o r h y n c h u s  

o b l i q u id e n s  

Harbor seal. P h o c a  v i t u l i n a

c o r ia c e a  

Green sea turtle , C h e lo n ia  m y d a s  

Loggerhead sea turtle . C a r e t t a  c a r e t t a  

H awksbill sea turtle . E r e t m o c h e ly s  

i m b r i c a t a
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