


UNITED STATES DEPARTMENT OF THE INTERIOR 

Walter J. Hickel, Secretary 
Russell E. Train, Under S ecretary 

Leslie L. Glasgow, Ass'istant Secretary 
for Fish and Wildlife, Parks , and Marine R esources 

Char les H. Meacham, Commissione1', U.S. FISH AND WILDLIFE SERVICE 
Phtlip M . R o edel. Direct c r, Bureau of C om mercia l Fi s h e ri es 

Alaska's Fishety Resources 

The Shrimps 
By 

LOUIS BARR 

Fishery L eafl et 631 

Washington, D. C. 

J anuary 19 70 



CONTENTS 

Introducti o n ° 0 0 0 000 0 0 0 

Id ntifying th s p ci s o 

C omm rcial sp cieso ° 0 

Lif hist o ry ° 

F ood 00000 

P r dators 

Th d o m s ti c and foreign flShl"r1l"~ 

D om es ti c fishlot"il"s 

F o reign fisht' rics ° 0 0 0 0 0 00 000 0 0 0 0 0 000 •••••• 

R e s ea rch. 0 0' • • 0 0 • 

Lit rature ci cd ... 



Alaska's Fishery Resources· The Shrimps 

By 

LOUIS BARR, Fi shery Biologi st 

Bureau of C ommercial Fisheries Biolog ical L aboratory 
Auke Bay , A la ska 9982 1 

ABSTRACT 

Shrimp fishin g b egan in Alaska over 50 years ago. Recently th e annua l 
domestic catch has b een as hi gh as 40 million pounds . Japanese and Soviet 
Union fishermen ope r ating in Alaska waters h ave caught as much as 70 million 
pounds annually in r ecent years . 

Th e five commercially important s h rimp of A laska b e l ong to the family 
Pandalida e ; the mos t im portant i s the pink shrim p, Pandalu s b orealis. 

The complicated life hi stor i es o f thes e s h rimp are a ll similar. The shrimp 
develop first as males and after seve r a l years transforn1 to fema l es, which 
they remain for th e r es t of th e ir lives . 

Unite d States fish ermen us e otter trawl s , beam trawls, a nd pots, and de­
live r th e ir catch t o po rt s in Alaska; foreign fishermen us e larger otter trawls 

and process the catc h at sea . 
The A laska D epartment of Fish and Game and the Bureau of Commerc i a l 

Fisheries ar e studying s hrimp. They are sampling the commercial catch, 
trying to improve th e product , a n d conducting ex ploratory fishing and biolog­

ical r esea rch. 

INTRODUCTION 

T h e shr i mp res ource of Ala ska supports one 
: t h eState's l eading fisheries and s h ows p ot e n ­
a l for great increases in th e future. D omestic 
) mmercial fishing f o r shrimp i n A las ka be gan 
10rethan50years ag o . F oreignfisheries h ave 
Lso devel oped in the internati onal waters al on g 
Ie A l aska c oast --Ja pan b egan fishing in 196 1 
nd R ussia b egan in 1963 . Th e combine d d o ­
le stic and f orei gn catch in 1963 reach e d a peak 
f 85 m illionpounds of who l e shrimp. Yet even 
c atch of this size may be far b e l ow th e p ot en ­

i a l. Expl o ratory fishing b y the Bureau of 
: ommercial Fisherie s has r eveal e d areas w ith 
.nused concentrations of shrimp large enough 
o i ndicate a potential annual pr oducti on of 145 
n i lli on pounds t o 600 mill i on p o unds of w h ol e 
h rimp. The deve l opment of b e tt e r p o t s and of 
rawls c apabl e of fishing o n r o ugh b ottoms w ill 
,r ovide the mean s for har ves ting s hrimp fr om 
n any ar eas that cann ot n ow be fished. 

The per capita c o nsumpti on of shrimp i n the 
Jnited States h as i ncreased steadil y in recent 
e ars -- from about three-fourths of a p o un d of 

>roc ess ed shrimp in 195 0 to alm o st 1-1 /2 p ound s 

in 1968 (Ly l es , 1969 ). As the cons u mption of 
shr i mp increases, th e demand for shrimp from 
A laska a l so increases . 

IDE. 'TIFiT~'G THE SPECIES 

T h e commercia l species of s h rimp of A l aska 
are m emb e r s of th e fami ly P a ndalidae, which 
b e l ongs to the decapod order of crustaceans. 
T h e name "de cap od " r e fers to crustaceans hav­
ing 10 " wa lking " l egs, and it i s by these legs 
tha t panda lid shr i mp can be separated from 
othe r famili es . Each l eg of th e f i rst, third, 
f o urth, and fifth pairs ha s a sha r ply pointed tip; 
each l eg of the second pair has a small pincer 
at i ts ti p . Shrimp of all other families IM\ L d 

different arrangenlent of pointed and pincer­

ti pped l egs . 
The f oll owing keyl can be used to id entify the 

sp e cies of Alaska P andalid s h r i mp. This key 
i s us e d by selecting fr om the first pair of num ­
bered descripti ons th e item that better fits the 
shr i mp being identified . This initia l sel ection 

lThis keymo difi edfr omButl er's (19 64) vers ion 
of Rathbun's (1 904) pandalid shrimp key. 



leads either t o id entificati on of the shrimp or to 
selection of anoth e r item fr o m another pair of 
numb e r ed descripti ons . Sel ections are made 
b etween succeeding pairs of descriptions until 
the shrimp in question is identified. Figure 1 
illustrates the terms us ed in the key. 

1. Antennul es are twice the length of the 
carapace.------------------------- --------

-- --- -- Sidestripe shrimp (Pandalopsis dispar ) 
Antennules are shorter than the cara -

pace.---- ----- ---- ------- --- -- --------- -- 2 

2. Third segment of the abdomen is partly 
ridged . Ridge forms a l obe or sp ine :n fr ont 
of the posterior margin of the segment. ----- 3 

Third segment of the abd omen not ridged , 
and there i s neither a lobe nor a spine in front 
of theposterior margin . -- ---- ----------- -- 5 

3. Third and fourth segments of the abdomen 
each have a median spine on the poster i o r mar ­
gin. - -- --- - - -Pink shrimp (Pa ndalus borealis) 

Third and fourth segments do not have 
median spines or posterior margin. --- - - --- 4 

4. Rostrum has spines on distal half of dor ­
sal margin. - -Ocean shrimp (Panda Ius jordani) 

Rostrum does not have spines on the distal 
half of the dorsal ma r gin .------------- ----- ­
----------Humpy shrimp (Pandal us goniurus ) 

:;. Dorsal spines are present behind middle 
of carapace.---------- ---- -- - ----- ------- 6 

Dorsal spines not present behind middle 
of carapace.-------- --- - ------- - --------- 8 

6. Dorsal spine count greater than 15 ( I 7 - 21). 
-----Coonstripe shrimp (Panda Ius hypsinotus) 

Dorsal spine countless than 15 {8-12).- - 7 

7. Antennalscaleisverynar r ow . Thedistal 
half ofthe blade ofthe antenna l scal e is narrower 
than the thicknes s of the adjacent s pine. - - - --­
- - - - - -- -- - -- -- -- -- -- - - - (Pandalus s ten,olepis) 

Antennal scale is of mode rate width . The 
d i stal half of the blade of the antenna 1 scale is 
wider than the thickness of the adjacent spi ne. 
-- ---- ---------D ock shrimp (Panda lu s danae) 

8. Sixth abdominal segment more than twice 
as long as wide .---------{Pandalu s montagui) 

Sixth abdominal segment i s l es s than twice 

as long as wide. ------------- --------- - ---­
-----------Spot shrimp (Pandalu s platyc e ros ) 

CmDlERCIAL SPECIES 

Although nine speci es of pandalid shrimp live 
in A laska wa t ers , onl y fi ve (pink, sidestripe, 
humpy , coonstripe, and sp ot) are imp or t ant in 
the commercial fishery (fig . 2) . Table 1 gives 
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some of the general characte ristics of the fiv e 
species . 

The pink and sidestripe shrimp are the firs t 
and second most important species respectively 
in A la ska's commercial harvest. Althoughpink 
shr imp are one of the smallest species , they 
are so abundant that they usually ma ke up 60 t o 
90 percent of the catch in trawls . The catche s 
may be as large as 3 , 000 pounds per 1/2 - hour 
tow . Sidestripe shrimp usually make up 10 t o 
20 percent of trawl catches of shrimp . Both 
species are important commercially becaus 
they are abundant and are f ound on smooth mud 
bo ttoms where they can be harvested ea sily with 
trawls . 

Humpy and coonstripe shrimp occa sionally 
make up significant portions of trawl catches , 
but their distribut i ons are spotty and they con­
tribute relatively little to the total landings of 
shrimp. In addition to th ose taken i n trawls, 
c oon stripe shrimp ar e often caught in pots in 
r ocky untrawlable areas . 

Spot shrimp ar e of onl y minor commercia l 
imp o rtance in Alaska because they are difficult 
to catch. Theyare se ldom a bundan t , except on 
untra wlable bottoms - -r ough r ocky areas, often 
with sheer rock cliffs - - whe r e they are caught 
in p o ts. Although the fishing method is ineffi ­
cient, small - sca le pot fisheries for spot shrimp 
develop sporadically because of the high uni t 
value of this large shrimp . 

LIFE HI TORY 

The life histories o f the comme r cially im ­
portant species o f shrimp in A laska a r e all 
sim ila r ; the pink shrimp is used as a n exam ­
ple b ecause most research has b ee n devoted to 
this spec ies . Th i s section discusses w hat is 
known of the l ife cycle o f pink s hr imp from 
Kach emak Bay, A laska (fig . 3) , wh e r e the 
Bureau of Comme rcial Fisheries has a year ­
round shellfi sh res ea rch station. 

The deve l oping eggs o f pink s hrimp are ca r ­
ried on the abdomina l appe ndages of the fema l e s 
fo r about 6 months and hatch in March o r April. 
T h e n ewly hatched shrimp, known as larvae, 
a r e about thr ee - sixteenths of an inch l o n g and 
are entir e l y different from th e adults (figs. 2 
and 4). The planktonic larvae drift passively 
o r swim weakly at m idwat e r d e pths wh ere they 
feed on o rganisms smaller than themselve s. 

During the first 2 or 3 months after th ey hatch, 
the lar vae molt (shed their outer skeleton or 
s h e ll) about six times. W ith each molt they grow 
l arger and become more like the adults in ap­
pearance . B y early summer the larva e clo sely 
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Table l.--Genera l characteristics of the five important species of A laska shrimp 

Approxi - Usual Greate ; 

Species of mate 
Shrimp Geographic rang e Type o f Type o f depth depth 

shrimp maximum per in Alaska gear bottom of of 

size 
pound caeture caetur: 

Inche s Number Fathoms Fathom 

Pink 6 - 1/2 60 -160 Pribil of I slands - Trawls Smo oth mud 20 - 100 350 

southeastern 
Alaska 

Sidestripe 8- 1/2 20-100 Central B er ing Sea- Trawl s Smooth mud >20 350 

southeastern 
Alaska 

Humpy 4-3 / 4 80 -1 80 Bering Strait-
southeaste rn 
Alaska 

Coonstripe 8 30 -10 0 Norton S o und -
southeastern 
Alaska 

Spot 11 6 - 25 Unalas ka-
southeastern 
Alaska 

resemble the adults , although th ey are still less 
than three-quarters of an inch long. As they 
change to the adult b ody f o rm, they leave the 
plankton and take up th e adult style of exist­
ence - -standing o r walking ::m the bottom or 
swimming above the bottom. 

In Kachemak Bay , pink shrimp live at least 
5 o r 6 years, but most of their growth is com ­
pleted in the first 4 years. They are almost 2 
i'1.ches long when 1 year o ld, 3 inches when 2 
years, 4 to 4-1/2 inches when 3 years , and 4-
l/2t05 incheswhen4years. Theyrarelyrea c h 
a length greater than 5-314 inches. With a f ew 
possible exceptions , the shrimp are mal es from 
the larval stage through their third o r fourth 
yea r of life, but in the fourth or fifth year they 
transform to females. This change of sex, 
which is typical of the sexual development of 
most pandalid shrimp, occurs gradually a s the 
animal goes through several molts . The trans­
forma tion begins about March or April and may 
not be complete until August o r September. 
Once the sex change i s complete the individual 
rema ins a female the rest of its life . Th e re ­
sult is a br eeding population that no rmally has 
several age groups o f shrimp, of which the 
younge r are males a nd th e older are femal e s. 

Spawning usually be gins in lat e September and 
ends in mid-October . The males d o n ot under ­
go any major ex t e rnal change during the r epro ­
ductive season, but just before spawning the 
fema le molts into a shell specialized for ca rr y -
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Trawls Smooth mud, 10-100 100 
sand, o r-
ganic debris 

Trawls , Sm ooth mud, 25 - 50 100 

p ots sand, r ocky 
areas 

Pots R oug h, r o cky ;:::>30 266 

ing the eggs . A female in spawning shell ha E 
setae (hai rli ke s tructures) on the abdominal a p" 
pendages which are longer and plates o n th{ 
sides of th e abdomen which are deeper than thos ! 
of a nons pawning fema l e . 

Soon afte r th e pres pawning molt o f the f e ­
male , the sh rimp mate and the eggs are depos · 
ited . 2 The male attaches a packet of spe r m or 
the underside o f the fema l e , where the eggs wil 
be fertilized . As the f emale extrudes the egg ~ 

thr o ugh a pair of o penings at the base of a pair 
of legs , the eggs are carried backward a nd at­
tached t o th e setae o n her abdominal appendages , 
where they are protected by the deeplateralab­
dominal plates . Fertilization takes place a s 
th e eggs pa ss acros sthe sperm packet o n their 
way to the abdominal appendages . The develop­
ing eggs rema in attached to the setae until they 
hatch. Large females may produce 2 ,000 or 
mo re eggs at o n e spawning . The female does 
n o t molt o r grow in the 5 to 6 months needed 
for th e eggs t o compl ete de v elopment and hatch, 
but about 2 weeks afte r the eggs hatch sh e molts 
and returns to her n onbr eeding-type shell. 

The eggs are still attached to the female when 
they hatch . During the hatching of her brood, 
whi ch may take up t o 2 days, the female stands 
o n the b ottom and vigorous ly " fans" the water 

2The descriptions of mating and egg deposition 
are based on observations on Pandalus danae re­
ported by A. B. Needler (1931). 
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F ig u re 3. -- Life cycle of pink shrimp in Kachernak Bay. Alaska. 
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Figure 4. --Larva of newly hatched pink shrimp 
(drawn from Berke ley, 1930 ). 

w ith her abdominal appendages at interva l s o f 
seve r a l minutes . During each "fanning" th e 
la rva e wh ich hatched during th e preceding f ew 
minut es are washed from the egg cluste r by the 
water c urrent a nd drift away . Th e shr im p ar e 
now on their own . 

FOOD 

Little is known o f the food a nd feeding habits 
of pandalid s hrimp, but in ge n era l they a r e pred­
ato rs a nd scavengers. Examination o f stomach 
c )nte nts and observations o f fee d ing in a qua ria 
and in the na tu ral e n vir o nment s h ow that th e y 
will ea t a lmos t any newly dead a nimal matter . 
F and,llid s hrimp ar e a l so known to ca ptur e and 
t'lt small c rustaceans (inc luding oth e r s hrimp) , 
\\ o rn1 s, and mollusks . 

PHEDATOHS 

Shr in1p seem t o be choice food for many ma ­
rine predators . Pandalid s hrimp ha ve b een r e ­
ported as part o f th e diet o f such diverse forms 
as harbo r seal s and octopuses and a r e frequently 
importa ntto many o f Alaska ' s fishes , including 
sa lr-no n a nd halibut . 

THE DO:\IESTIC .\ X D FOHEIG~ FISHERIES 

Shrimp a r e ca u ght in Alaska wa t e r s b y ves ­
sels of Alaska and foreign fle e ts. The b oa t s 
froll, Alaska deliver their catches t o po rt s in 
.-\ ldska for process ing ; th e foreign fishing ves -

8 

se l s process the ir own catch o r d e live r it to 

facto r y s hips. 

D omestic Fisheries 

The cornme r c ia l fish e r y f o r sh rimp was per ·· 
ma n e ntly establishe d in A la ska in 1 9 16--th ,~ 

catch that year was a b o ut 164, 000 po unds. Thi :; 
ear l y fisher y deve l oped in th e Petersburg ar e<. 
of southeas t e rn A laska . By 192 1 the annua .. 
catc h was over 2 mill ion pounds , and for thE' 
next 35 years it va ri e d b etween 7 00 , 000 ane 
3 , 500 , 000 pounds . Up to 1958 a l most a ll of 
A laska ' s commercial sh r imp fi s hing was in the 
south eas tern a r ea . 

Shrimp fi s hing in wate rs o f central A l a ska 
suddenl y expa nd ed in 1959 b ecaus e of the intr o ­
duction of mech anica l shr imp p eel e rs . L a nd­
ings that yea r in a ll Alaska ports t o t a l ed 1 3 m il ­
lion pounds; more than half of th is amount was 
land ed at Seward , Sel d ovia , and Kod iak . Fr om 
1960 through 1965 the a nnual ca tch i n Alaska 
rang e d from 7 m illio n to 17 m illio n po unds, 
mos t of which was de l ive r e d t o po r ts in central 
Alaska . In 1966 the f i s h e ry aga i n increased 
markedl y a nd the ca tc h was 28 m illion pounds. 
This upwa rd trend continu e d in 196 7 wh e n th e 
total ca t c h was about 42 millio n pound s . T h e 
ca t c h in 19 68 aga in r eac h e d a b o ut 42 m illion 
pounds. Figur e 5 s hows th e princ ipa l l ocations 
of th e domestic s hrimp fish e rie s in A laska. 

Both traw l s and b a i ted pots a r e us e d in th e 

d omes tic s hrimp fish e r y (Harry , 196 4) . T h e 
traw l s account f o r most o f th e ca t c h a n d are o f 
twog e neraltypes --beam andotte r trawl s . T h e 
b eam tra wl s are u se d o nly in south ea ste rn 
A laska . The b eall1 , w hic h contr o l s th e w idth o f 
th e o pening o f th e trawl, i s usua lly 32 to 52 fee t 

l o n g . B ea ll1 trawl e r s ( fig. 6 ) ge n e r a lly ll1ake 
I - day trips and bring in ca t c h es up to 10 , 000 
po unds. Otter trawls ar e u sed in t h e s hrill1 p 
fish e ry of centr a l A laska . T h ese trawls ave r ­
age 7 0 feet w id e at th e mo uth. O tt e r t r awl e r s 
(fig . 7) a r e ou t about 3 days a nd u sually land 
catc h es ove r 60 , 000 po und s . P o t s a r e used in 
sou theas t e rn a nd centra l A laska t o captur e spo t 
a nd coonstripe s hrimp in untraw la bl e r oc ky 
areas . F ew fi s h e rm e n us e pot s , h oweve r, a nd 
thei r ca t c h i s but a small part o f th e t o t a l ca t c h 
o f s hri ll1p in A laska . In 1968 th e po t ca t c h was 
about 7 3 , 000 pounds . 

Foreign Fisheries 

In add iti o n t o th e Uni t e d States fishe r y fo r 
s hrimp , Japan a nd the Sovi e t Unio n ha ve s ub ­
s ta ntia l s hrill1p fish e ri es o ffshor e a l o n g the 
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F igur e 5 . --A r eas of domestic shrimp fisheri es in Alaska. 

oa st o f Alaska. Th e J apan ese s h r imp f i shery 
ff Alaska b egan in 196 1 a n d h as b een located 
n the B e rin g S e a immed ia t 81y n o rthwes t o f th e 
)r ibilof Islands. Th e J a pa n ese catc h has ran ged 
rom 21 millio n t o 7 0 m illio n po unds a year. Th e 
·o v i e t shrimp fish e r y off A l aska b egan n o rth­
ves t ofthe Pribilo fI s l a n ds in 1963 . In 1964 the 
ish e ry m o v e d t o th e a r ea s outhw es t of K o diak 
s land and th e n expa nd ed to th e Shuma gin I s l ands 
Lr ea in 1965. Th e a nnua l Sovie t s h rimp catches 
lave rang e d fr om abo u t 1 millio n to 2 1 million 
)ounds. 

RESEARCH 

F our g r oup s conduct res ear c h o n s h r im p in 
A. laska: Alaska D e par tm e n t o f Fi s h a nd Game; 
Bur eau of Comme r cia l Fish e r i es Techno l og i c al 
Laboratory, K e t c hika n ; Bur eau o f Comme rcial 
F ishe ries Explo r a t o r y F i shing a nd G ea r Re ­
search Base, June au ; a n d Bur eau o f C omnle r ­
c ial Fishe rie s Bio l ogical Labo r atory , A u ke 
Bay. Th e wo rk fa ll s into fou r gen e ral cate ­
g ories: sampling t h e commercial catch, inJ. ­
p r o ving th e pro d uct , explo r atory fishing , and 
biolb'gical investigati ons . 
) The Ala s ka D e pa rtment of Fish and Gam e i s 
s ampling th e commer c ia l ca tc h in southeast e rn 
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a n d central A laska to obtain information on the 
spe c i es a nd s i ze compositions of th e comnler ­
c ial catches. The State agency a l so i s studying 
t h e gen e r a l bio l ogy of th e COnlmercial spec i es 
o f shrinlp in southeastern A laska . 

The Bur eau of COnlnl e r c ial Fish e ri es Tech ­
nologi cal Labo r atory at K e tchikan i s develop ­
ing inlproved methods for h andling shrimp on 
th e fishin g vessel s and for cooking , cleaning, 
and packag i ng the shr inlp. 

Th e Bur eau of COnlnl e r c ia l Fi s heri es Explor ­
atory Fish ing and G ea r R esearch Bas e at Juneau 
i s sea r ching for n ew fishin g g r ounds for sh rimp 
in coastal waters of southeast e rn and cen tral 
A laska . Much effort i s di r ec t ed toward l ocating 
stocks o f spot shrinlp whi ch can sustain pot fish ­
e ri e s. This g r oup i s als o tr y ing t o develop 
s hrinl p pots whic h are nlo r e efficient than those 
n ow us e d . 

Bi ol ogis ts of the Lab o rat o ry at Auke Bay are 
studying growth rates and maturation, ecology, 
and behav i o r of the c Onlmercially imp ortant 
spec i es of shrinlp . This work i s d one at he 
Lab o rat o r y at A uk e Bay and at research sta ­
ti ons at Ka sit sna Bay on l owe r Kachemak Bay 
and a t Little P o rt Walt e r on southern Baranof 
Island . 



F 11, I r t' l . - - R ,'" 11 t r., d 11. ~"r .. ' 
p r " pd rJ 1 I' r l' I. 1 • . 

I.I'1'I.H \'1'1 HI. ( I I I [l 

[,"In FLFY, \ . 

I· 1,1' P ~, I b I 

l >II II n ).Ind1l 

( 

LFR , 

'I L 

'I 

I. 
I t 

J L\ IZ j' 'I , 

ItrdJ. C,n . h 
T. j I. 

I r l' Il , )f 

r ) in( ,[1 

1 bl!. J. Fh 
- I 

;I- t{ ,I- I . . 

'I 

~ H. 

I. 

It> L 1 1( llrul 'J 'I 1 • r\ 

Gult ( i rib. }- 1 ~.l. 

~(·s" ., pp . 01 - 7 . 

I,' t 

}- 1" ,rn ,r 

1 • r 

It \ Cll l . 

10 

r I~ Ir, 7. --Ot • r r,lwl I n 

••• 'd I. c.l In )V r 

n . T r wi h 

i 

I • 

IB' 
, 4. 

( 

.J, 

d. 
p . 

n r 

( . 
Hi 

: • Ie {Jn l -d S tat es , Ii 

To Flsn .. C u rr o Fi 
pp . 

J \ BFHl-\FLF. Y. 
In 

r. 45 : 
Panda l J I 
10 7 - 10 

1 f r td dn" f th e n o rthwe ! I 
t rtn 

d l-" P (, 1 t 1 n , 

1 - I 

\n -ri c a . Harrima ' 
'01. 10 , Cru tacea. 

MS . F193 : 


	002
	004
	008
	010
	011
	012
	013
	014
	015
	016
	017
	018
	019

