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Stndes are being made 
toward tapping a large 
oceamc protein source. 

Squid-Its Potential and Status as a 
U.S. Food Resource 

VINCENT G. AMPOLA 

INTRODUCTION 

rhere are about 350 specie; of quid 
that Inhabit the ocea ns a nd sea of the 
\\llrld The) belong to th e di\ision of 
mnllu,c~ \.-ml\\ n as cephalopod. the 
"head-follted" anima ls. close re la tives 
III the cuttlelishes and octopi. a nd 
mllre dl tantl) related to clams. 0) s­
tel". and ,caliLlp~ In facl. the fr inge 
III appendage; ~urroundlng th e head 
an~a III all cephaklpods I~ a modi fica­
tHln III the tle,h) foo t of their primi­
tl\ e nll1llu,can ancestors. and th e 
'Ingle .... knder chl tln ou, "pen" that 
line the Inl\~rnal dorsum of the bod ) 
I' all that remaln~ of the shel l. The 
dl,tlnctl\ e mllrphologlcai features of 
c! t,plcal sqUid are ,ho\\n In longi­
tudInal 'ectilln in f-Igure I. 

\11 ,quid, propel themsehes b) 
td\.-Ing In and Illrclhl) e\pelling 
\\.II<:r In111 the mantle ea\ it) through 
the "phnn rhe force and direction of 
the \\,Iter e pelkd plu the undulation 
01 lin Ind blllh determines the direc­
t "ll and peed lli the a 111 mal The) 
nll1\C llpp" ItL t,l the direct ion of the 
\\,Iler ejected tWill the Siphon and ... 0 

c,ln 1l111\C IOr\\.lrd llr hae\.-Il ard \\ith 
gre.ll IdrlLllt, rhL' eirculatilln llf \Iater 
thnlugh Ihe 1ll.lntle ai'Ll rro\ldes 0\\­

'l'n t,lr thc gill, 1\ hlch hang free 
1IIIhin IhL t,l;\\.lrd rart ,lithe man lie 

.1 \ III 

\11 ceph,Ii,lr"ei, .Ire carnl\Of\)u,>. 

.1Il.! Ihcn 1"Ul1g. uh I,t ,In 'mall 
Inlo.:r(chr.lte ,uch a Cl)replld,. 

1II'h.lll'l lei, ,Inei ga trllr,'d Older 
qUId IIIL' lll1 It h lIeh .1 carelin. 
l' I dll,t,ILL'dl1 ,In I "ther' 1l1,)llu,e, 
qUI I II u.dil iJd\C len ,Irpeneiage, 

oIrr.m 'cd 10 h\e 1',lIr ,Ir'lund Ihe 
h .Id I I 'hI Ir" h"lt .md hCd\ 1 dnd 

thl' "'ltrth r,llr d,l\\ n. 

as one count s from the dorsum. are 
ca ll ed te nt acles and are about twic e 
as long as the a rms. 

The ink sac is a reservoir conta in ­
ing a brown o r b lack viscous fluid 
\\ hi ch is ejected through the sip hon 
\\ he n the quid is a larmed . This "ink" 
no t on Iy forms a n effec t ive screen 
behind which it ca n escape . but it is 

belie\ ed th a t the a lka lo ids present in 
it paralyze the o lfac tory se nse of the 
enem). thu a iding the squid in it s 
escape. 

The unusual coloration of cephalo­
pods is caused by the prese nce of pig­
ment ce ll s or chromatophores in the 

integument that cont ai n red . blue . 
) e ll 0\\ . and black pig m e nt s in con­
cen t rations spec ific to each spec ies . 
Th e chro matopho res are co ntro ll ed 
by muscles whi c h a re ac tu a ted to 
expa nd o r contrac t by visual or 01-
factor) s timuli . thus c ha nging the 
color of th e a nim a l. It has been o b­
sened by th e aut hor a nd fis hermen 
that a ft e r dea th . it is the re lease of 
the e pigments into th e flesh o f th e 
a nim a l th a t is a n indica tor of the on-
et of spo il age. 

WORLD POTENTIAL 
OF THE RESOURCE 

For cen turi e!>. squid have been 
used as an importan t a nd palatable 
,>ource of food in th e countri es bor­
dering the l ed lt erranea n Sea a nd in 
the Onent. The) are found in a ll th e 
'>ea and oceans of the world. and 
are sO numerous that they can be con­
'Idered Llne of the g rea tesl untapped 
"luree'> of protein to be found In the 
m.lrtne en\ Ironment. Their fecundity 
and e\ceptlonall) hi g h gro\\th rate 
C,)lllhl ne I,) help en ,ure a '>ubslantlal 
11 hen 
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Figure 1.-A squid in lonll iludinal secl ion , ex­
cluding l ailfins. 

According to Voss . who is cited in 

a n a rticl e in Fishillg N e il 'S I lIl erno­

liOIlOI (A no ny mous . 1973). those pa rts 
of th e sea from th e midd le of the 
continental s lopes to the shore line 
where ceph a lopo ds a re prese nt ly be ing 
fished constitute less than 10 percent 
of th e total ocea n s urface . Prese nt 
catches a re derived most ly from in­
s hore species a nd th ose ocea nic squids 
that migrate to in shore waters during 
part of th e ir life cyc le. The squid re­
source is therefore underex ploited in 
a bout 90 percent o f the world 's ocean 
area . In th e sa me article, other ex perts 
es tim a te lh a t th e a nnual pote ntia l 
production of ocea nic quids probab ly 
lies w ithin th e ran ge of 90 to 280 Illil-
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lion metric tons . From 1968 to 197 I , 
the reported world catch o f all speci es 
averaged 600,000 metric tons. 

Additi onal and pertinent info rm a­
ti on on the world biomass and di tri ­
bution of ocea nic squid, and the pres­
ent gear and the numerous meth ods 
used in harvestin g th em . is given by 
Filippova (1970, and 197 1), Anony ­
mous (1973a). Voss (1973) , and Zuev 
and N es is (1971). 

THE UNITED STATES 
SQUID FISHERY 

From 1968 to 197 I , th e reported 
yearly U ni ted States harvest averaged 
13.300 metri c tons (A nonym ous. 1969. 
1970. 197 I , and 1972). About 90 per­
cent of thi s ca tch consisted of Lo ligo 
oplI ll'lCem ca ught in southern Ca li for­
ni an coa tal waters . The fishery is 
conducted year -round , w ith maximum 
hau l taken from May to Jul y. Mo t 
of thi s ca tch is ca nn ed o r frozen . but 
lately much of it is being so ld fresh . 
as it is rapid ly becoming a popular 
en tree in west coast restaurant s. 

Another species of squid harvested 
in the U nited States is th e long-fi nned 
or " bone " squid (so ca ll ed because of 
it broad pen and a tai l half the length 
of its body). Lo ligo pea lei . which in ­
habits the western Atlantic from Vene­
zuela to ova Scoti a but is most co m ­
monl y found from Cape H atteras to 
Cape Cod. They inhabit the insho re 
waters of the con tinent al shel f of the 
middle and south Atlantic States in 
the summer and autumn and the outer 
part of the continen tal shel f in the 
winter and pring . The bulk of th e re­
ported ca tch is brought in as inc idental 
catch to th e t raw l fishery. and a smaller 
am ount is taken c loser to sho re by 
traps. D ata from the ICNAF Redbook 
(A nony mou , 1973b) indicate th at 
from Cape Cod southward to the Balti ­
m ore and Wilmington canyon areas, 
a yea rly max imum sustainab le y ield 
of 7 1,000 metri c tons of Loligo pea lei 
is possible. Until 1973, about 75 per­
cent of th e catch was sold to the fresh 
market , but lately mo re of the ca tch is 
being frozen and exported to Europea n 
countries. as demand th ere has ri sen 
con iderabl y. 

The other commerci all y impo rt ant 
species caught off the eastern coast of 
the United States is th e short-finned 

(the tail fin is about one-third o f the 
body length), "summer ," or " N ew­
foundland " squid , IIlex illecehrosils. It 
occurs southward to the Gulf o f M ex ico 
but is most comm only found in the 
summer and fa ll from Cape Cod no rth ­
ward to th e Maritime Prov inces. Its 
greates t use in th e past century or so 
has been as cod bait both in Ca nada 
and the fisheries of Portuga l and th e 
Scandinavian countri es. In thi s coun ­
try. thi s spec ie is taken inc identall y 
to traw ling opera ti ons. and very little is 
so ld to th e fresh market. 

The distribution, biomass density , 
some bio logica l data . and th e meth ods 
and gear used in cap turing these Atlan­
ti c spec ies are reported by Nesis 
( 1968). Noskov and Rikhter ( 197 1). 
Rathjen ( 1973). Serchuk and Rathjen 
( 1974). Squires ( 1957), Vovk ( 1969). 
and Vovk and Nigmatullin ( 1972). 

NUTRITIONAL ASPECTS 

Compared to ot her marine animals 
eaten by man , squid have a large r 
propo rti on of ed ible parts to the whole 
body. With vertebra te fishes, the re­
coverab le ed ible portion ranges f rom 
20 to 50 percent : and in the commonl y 
eaten shell fish . th e edible parts are 
from 20 to 40 percen t. In squids, th e 
ed ibl e portion- which consists of the 
mantl e. tail , arms, and tentacles-is 
from 60 to 80 percent of the weigh t of 
the anim al. depending on the spec ies 
and its size. 

Squ id meat is eq ual to fish meat in 
protein content ( 16-20 percent) and 
am in o ac id compos iti on and ca n be 
considered as an exce llent source of 
protein (Takahashi . 1965). Its food 
energy equ iva lent is abou t 85 ca lo ri es 
per 100 grams of raw meat. 

The fat cont ent of sq uid flesh has 
been reported as varying f rom I to 5 
percent (Kitabayashi , N akamura. 
Shudo. and Ishikawa, 1963). This fat 
contains a considerab le am ount of 
cholestero l : but since th e quantity of 
fat is low, the amount of cholesterol 
present does not constitute a health 
haza rd even to th ose who are on re-
tri cted diets (Korobkina , Danilov, 

Kalinina , Tsurkova, and Andreeva, 
1968). 

A definite advantage of squid meat 
over fish is that in some cases , no 
m atter how well the fish are filleted, the 
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meat cou ld till contain some bone~: 

but for sq uid. once the beak and "pen" 
are removed in th e clea ning proce~~. 
there are no rema ining bones to con­
ce rn the processor and. ultimate l). 
the consumer. In addition, th ere are 
no data in th e lit erature at the present 
time th at ind icate that squid nesh 
harbors any paras ites that are harmful 
to man . 

MANUAL PROCESSING 

In order to hand-clean quid for 
further proces~ing , it is necessary to 

wa h each one under running water in 
order to remove any adherin g foreign 
matter or ink which will stain the meat. 
The sq uid i then laid flat , and the 
arms and tentacles are severed from 
the body by cutting through the head 
j ust in front of the eyes. The beak, 
which is loca ted in a pouch in the base 
of the corona of appendages (Fig. I) , 
is removed by simp ly squeezing the 
pouch out from its attachment with 
thumb and forefin ger. 

To c lea n th e body. insert a knife 
blade into the mantle cavity and slit 
th e m antl e down to the base of the tail 
Pull out th e visceral mass, including 
the " pen," and discard . Lay the mantle 
fl at , and with th e knife edge scrape away 
any viscera l remnants and ink as well 
as th e pair of gi ll s adhering to the 1Il­

side of th e mantl e wall. Some processors 
simply squeeze out or manually pull 
out th e visceral mass and "pen" III 

order to leave the body intact. Wash 
the cleaned parts under running \~ater. 
Removal of the skin from the mantle. 
arms, and tentacles IS optiollal and 
labori ous and can be acc mplished in 
some species by hand-peeling or by 
scraping . Sometimes. blanching the 
meat in hot water (75 ° -85 °C) for a few 
seconds wi II faci litate thi process. Japa­
ne e researchers and others have been 
studying the u e of proteolytic 
enzymes in conjunction with agitation 
as a means of removing the sk in 
(Okuda and Kon, 1965). 

MECHANICAL PROCESSING 

I n order to make a squid fishery 
economica ll y fea ible, fast, efficient 
mechanical mean of heading, evi -
cerating. kinning, and cutting the 
flesh into appropriate size pieces must 
be developed . 

Recently. mechanical skinning of 



Aat-c1eaned .,qUld mant les. a, \\el l a, 

e\ I..,cerated.lntact ma nt Ie ... . \\ a, achle\ ed 
h) pa..,.,lng them .,kln\lde do\\n thrllugh 

a modified Jen,en T) pe B fi.,h llilet 
.,kll1ner (manufactured under Ilcen,e 

h\ "Itchen 01 the Sea. Inc. l\lalden. 
lass .I). In thIs procedure. fllund­

cleaned ,quId. and abo une\l,cerated. 
headed squId \\ ere ..,klnned lIn ,Ine '>Ide 

onl) ror complete ,klnnlng the hlllh 

IS turned and run thrllugh the ,klnnel 
agall1 \ll that each .,Ide I,. 111 turn. e'\­

posed to the cutllng knl\e,. It I'> pll' 
sihle that lIther model, III II,h III let 

..,kll1ner, Illl\\ 111 u,e ean he nhldliled III 

... kll1 ,qUId In thl'> manner. It I' Ii ", 
po.,,,hle that maehiner) ,II thl'> t) pc 

can be modIlied to e\ I..,celate ,I, \\ ell 

as ,kll1 ... quld. 

'Relcren<.:e to tr.IJe names J"CS n,H Ill''' 
cnJorscmcnt or <.:llmmerctal pfllJUCh h~ the 
"Jatlllnal "'\aTlne FISherIes Sen Ie "0 \ \, 

H lgh-'peed ll1echalm.:a l cu ttI ng 01 
..,qu ld tle,h IIltn ,lIce, ha, .,ucce,., lu ll ) 

heen aCCl11l1 p I I'>hcd h) pa,,, ng the 

Ilc,h thr"ugh an LlI,chel \hldel J 

dlLcr (ll1al1Ulactuled h) L r'>Lhel 
1 ahllratone, 111 \'alpal<ll'>n. Ind .) 

fIgure ... 2 and '\ ,Iw" the cuttIng el1d 
01 the ,Ipparatu, .tnd the ,hape III the 

pIece, pI (IJuced In nne pa'>'> ' 1 he 

cleaned l11antle ... "nd all11'> arc led llntp 

a hlgh-'peed Lnl1\e\(\I" helt "hlch cal­

rIC, thl'll1 tll wrI"ted LII'Lul"r cuttln~ 
knl\c, \\hlch all' .tdlu,ted b\ the u,e pi 

'p.lcel' '>(1 th.lt .1 ,electeJ \\ ILith "I cut 
l'dn he achle\ed. rhe strIP thus Illrtlled 

I'> then cr,l,>,>cut 1\1tll 'qUdle, ,Ir strIP"', 

I he ciliclenc\ "I the In:el. ,IS Illea 

sured h\ the IlUl11hel "I .Icceptdhle 

CUI'> pel Ul1lt "I \\el~ht I'> .thput 7~ per­

lent \\hen tl.tt l11.lnt1cs \\l're p.tssed 

thl'l1ugh at all1hlent tel11pel.ltllle \\ hen 
the mantle ... \\ere sltllened h heln!,! par-

tla l1 , Iro/en theellit: lency wa' lncn:a,cu 
h, .til .luultlonal 12 pcrccnt. P lcce, 

th.lt ell1crgcu 1I1ll:ut. UUC to JouhlIng 
O\l:r nl the l11antle. can he run through 

the l11achlne dgaln .• IIlU taIling, or 

plcce, that Me too sl11all to he 'Il.:cept­
ahle can he ,ep,Hatcd Ir(llll acceptahic 

cut, h) heln~ lon.:cd through thc 
dpel tllre, (II an appnlpnatc "Ie Slc\e 

h a ,tl ong)et 01 \'ater. II ,qulu nng, 

.Ire de'>lled. the knl\e, dre set to a 

I1Mrtl\\ \\ IJth cut. the Lro,>,>cut hlade'>Me 
rCI1111\ed .• Ind the Intact. \\hpic e\l,­

cer.lted l11.tntle..,. \\lthllut tall lIn..,. arc 

pa"eJ erllS\\\ I'>e Intll the cuttIng knl\es, 

IIIr lurther pn lles"l1c. hreaJlIlg 

dnd pacLIgln!,! Ill.tchlner} a, \\elld' pre­
cllllking. t:.tnnll1l.!. hllttllng and sterIll1 

Ing UIlIt... Me 1111" a\;lilahle a, lin-lIne 
prlldllct Illn eqll i prllent 

I he llllltlPn. then. to .llhIC\lnc 

pI,lles"n!,! ,11Illll11dtllln I the dl'\elup­
menl ,II .In ,Ippardtus th.ll \\111 heheaJ 

the qUId .lnJ renhl\e Ihe ll111uth aC. 

,lnJ "nc th.11 \\ III c"rllpletel\ e\ I cerate 
Ihe sqUId dnd renh1\e the pen \\ Ilh 
the ,Id\ ent ,II Ihl t\ pc pf ma(;hlnef\ 

,\ -:"Illplcleh ,lut"l1lated pr( ducllnn 
lIne III pnlce .., sqUId Ir,llll J,'ck IJe tn 

'inishld "'r,lduct \(luld he p,l Ihle. 

ICED SHELF LIFE 

"'" \ cr,I1 l 'pcrll 1\,\11 \ ere peril rrlleJ 
,n ,'rJer I,) deterl11lnl' the kngth 01 on­

ICC helllIlc "t Ihe t\\,1 h'"all,lf'1I11erClal 
peCIC, In Ihe hr I lnle It e pen-

menls, Irc hl\ euugh!. LCJ. and re­

fno!eraled qUIJ \ere hr,'ught hI the 
"llrlheast ttillatllln Re earch Cenler 
,\ Ithlll I tIl 24 h,'urs aller capture The 
ICC \\as rLl1h)\ed ,II1J the) \\ere palkeJ 
In \\(I(IJcn hll'\e t,'gether \\Ith tlake ICC 
In u rulHI ,,) ,llle part llf ..,quld tll ,Inc 

part ,II ile I h) \\ light). t\\ll part~ "t squlJ 
t(1 ,II1C pari ,II ICC .tnJ 11\ e pari ,II 

squlJ tll (Ine part III' Ice Thl \\.1, uC­

c"lllpllSheJ h\ plaCIng the apprl'pnalc 
.t11l\lunt "f Ice ,111 tl'P ,It the ,qulJ anJ 
S1IllUI.lleJ p,I,lr ICIng technIque The 

ho'\es \\ere then \IOreJ In a refrigeratcJ 

fllOI11 t3 ( ± I l. and the lOp Ice lo,t 
Jue to meltIng \\ a., rcplenl,heJ a., 
neeJeJ ~cn,or\ te\11 ng "a, Jone 011 

each Illt Jatl~ In ,'rJer to Jeterl11lne 
the ,hell IIle l)1 the ,qUIJ, 

In the last three e'\pertl11enh . .,qulJ 
tra\' leJ h) the \e",el llll/"yrh (char-

Figure 2 ,- Mode l J Urschel Dicer showing strip ­
ping and crosscut knives . 



Figure 3.-Machine cut squid mantle (l lIex i1/ece­
brosus) . 

te red by th e N a tio na l M a r irle Fi s h e ri e~ 

Se rv ice to t es t th e feas ibilit y o f direc ted 
sq ui d fis hi ng), a nd heav ily iced in 

c rushed b lock ice imm ed ia te ly afte r 
ca pt ure. we re ke pt th a t way durin g ex­
tende d re fri ge ra ted s torage to tes t o p­
t ima l c o nditi o ns. T he results s ho wn in 
T a b le indica te th a t , in a ll pro b­
a b ility, t he tim e of yea r th e squid we re 
ha rves ted , as we ll as t he a m o unt o f ice 
used d u ri ng sto rage, has a d efi nit e 
be ne fi c ia l e ffec t o n t he she lf life of 
squid . 

Table 1.-lced shelf life of round squid held in 
ice at an ambient temperature of 3°e ± 10. 

Squ id to Ice 
Ratio 

Illex spp. 

1 ' 1 
2: 1 
5:1 

1:1 
2:1 
5'1 

Loi/go spp. 

1.1 
2.1 
5'1 

1.1 

1.1 

1'1 

Shelf Li fe 
Month Caught (days) 

July 

September 

May 

January 

January 

February 

5 
5 
4 

8 
8 

6 
6 
3 

9 

9 

10 

PRODUCT DEVELOPMENT 

A t p rese n t. the o nl y com m e rc ia ll y 
prepa red sq u id p roducts prod uced in 
t he U nit ed S ta tes are sq uid canned 
w i th or \.\0 itho u t its ink i n brine, in o il. a nd 
in to mato sauce. T he 1970 ca nn ed 
pack was abou t I mill ion roun ds a nd 
\.\0 as p robably desti ned for strictl y ethni c 
m ar ke ts. Amo ng the present fun ct io ns 
of t he o rt heast Utilization Research 
Ce nter a re p roduct de\ elopment and 
p resc n a t io n , and the promotion of 
underut i lized marine speCies, both to 
help the tishing II1du~tr~ and to intro­
d uce ne\\ and palatable foods from the 
,ea to t he American public. Squid is 
a p rime e\.ample of an underutilized 
~pecies. 

1\l an~ ,quid recipe, \\ ere fllrmulated 
a nd teo ted fLlr .lcceptabilit~ b\ ta,te 
pa nels \\ Ith e\.cellent results. The,e In­
clude ,quid in cho\\der, in thermldor. 
and In \ arlLll1S lL1m3to ,auces. SqUid 

meat was used as an ingredient in stuff­
ing, a lo ne, and in com bi nation with 
c lam meats and textured vegetable 
protei n . W it h the addit ion of binders 
such as s t arc hes, albu me n , or homog­
eni zed fis h fles h (Learson, Tinker, 
a nd Ro nsiva ll i, 1971), portion-con­
t ro ll ed, breaded, precooked patties 
were deve loped. The development of 
ranc id ity in raw or processed squid 
p rod ucts was never a problem. even 
whe n they were held in frozen storage for 
a period of several months. 

Two products that show defi n ite 
promise as consumer items are frozen 

breaded squid. and marinated squid. 
Breaded squid are prepared b) clean­
ing and machine cutting the mantles 
and tails Into bite-sized pieces. \.\ohich 
are then battered. breaded. packaged. 
and frozen. The) can be deep-fat fried 
directl) from the frozen state for con­
sumption. Studies b~ mar!...eting per­
sonnel of the ational r-larrne Fisher­
ies Service and b\ personnel at the 
Northeast Utilization Research Center 
indicate e\.eellent acceptance llf the 
prllduct e\en after month, of frozen 
,(Orage 

Preliminary pac!..., l1f marinated 
sqUid \\ ere made b\ ml\.lng diced. pre­
coo!...ed sqUid. II1cluding .Hm', \llth 
\inegar. llli\e l111. .111L1 riCe, The\ 
\Iere pac!...aged In gl~" Jr, .lnd hLPt 
under retrrger3tll'n bLld\\ :; <. The 
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qua li ty of the product \1.1 hlghl\ .Iv 

ceptable for a 12 month 'tllLlge PLrtllti 
Total bacterial plate Cl1unh on I lI~lln 
agar Incubated at 37 ( rJn!!Ld Iron 
high of 1.400 organl,>nh per L.rdlT' t 
ze ro at the end of t he t(lr.lgl PLflL1d 

COOKING 
CHARACTERISTICS 

I- resh squ id can hL L nked 111 hl 
of t\.\oO \.\oays . Th e\ c,ln he q I l­
as In frying or sauteing 'r 'I t: 

cooking \.\ohen u\ed ,I .1n P 

a sauce or casserl1iL It the 
are to be qUlC!...-UhlhCl. 
be minim al (ab,'ut \-- P L n I 

the meat Vlill rLl, n 
snap or bite duc to It 

squid meat i, to b.: b 
the deSired end pr< J k 

tested ret! Idr 

ongcd 
\.It:grt.:t? l r 
hJ' blLP 

-: 'me "un n \ 
tjJ I r 



I n general. higher se nsory accep­

tance scores were obtained when squ id 
meat was prepared v"ith its sl-.in on. al ­
thou g h to some members of our taste 
panel. the appearance of 'A hite . sl-.inless 

flesh 'A as more acceptabl e. 

USES FOR SQUID WASTE 

The sepi a or inl-. of ce phal o pods 
has been refin ed a nd used as a colo rant 

b ~ artists for man~ ~ ea rs . It IS also 
frozen a nd used as an ingredlenl In 
ethnic cephalopod coo l-. er~. J apa ne,e 
researcher, ha\e been s tud ying meam 
of e'\tractlng a high \isco~it~ g lu e from 
sqUid sl-.In ( al-.amura a nd Klt abaya,hl. 
196.+). When proper l ~ processed. a 
high grade nitrogenous fertilizer or 

anima l feed suppl e ment ca n be made 
from the VIScera a nd " pen " ""hl e h com­
prise 20-.+0 per cent of the a nim a l's 
v"eight. SqU ids no t suit ab le for huma n 
consumption can be s imil a rl~ trea ted . 

FISHERY PROBLEMS 

The problems that arise In th e de\el­
opment or a stab le ~quid fhher) arc 
man). As noted. data are needed o n 
the biomass distrib uti on. blOlog~ . th e 
reproductIOn a nd life c)c le pa tt e rn s. 
and migrations of a ll th e utilizable 
species or squid. Exi~ting fishing gea r 
a nd methods for an e>,.pandlng inshore 
fisher} can be refined as demand in­
creases. but nev" methods of loca tin g. 
herding. and cap turing less acces. lbl e 
oceanic sqUIds ~hould be de\eloped. 
For in~tance . research on the effec t of 
con tinu ed or pulsed . mono or pol~­

chromatic illumination . as mentioned 
by Zue\ and Nesis (1971 l. to attract 
sqUid could be researched more inten­
s lve l) . The use of acous tic s and the 
poten ti al of electrofishin g for sqUid 
should be lI1\estlgated. 

The de\elopment of a ut omated 
mech an ical means of completely pro­
cess ing sqUId. either aboa rd hip or 
ashore. is deSirable from the ~ t a nd ­

pOin t or effic iency and cos t redu c ti o n . 
A constant and reliable source of 

supp ly of squ id is esse nti a l for th e 
development of a s ta ble fishery. Ma'\i ­
mum sustainable y ie ld per spec ies and 
a rea ~hould be determin ed and over­
fishing a\oided . At th is tim e. espe­
cia ll) in the United Sta tes. a n intensi\e 
promotional and marl-.e tin g effort is 
needed. A marl-.et for squid shoul d be 
created and deve loped in areas where. 

at p rese nt. none e>,. lSi , . I I' t h i, were do ne. 

th e latent v"or ld sqU id n::,o u rce cou ld 
ma t eria ll ~ add to thc v"or ld\ poncin 
supply . 1\ 1uch ha, been 'A n ttcn In th iS 
same \ein for man~ year,. but It 
seems c lear that no'A. In th l' period 
v"hen more a bundant food resource, are 
urgent ly needed . I'> the t ime for con­
ce rt ed action lor the u t ili/at ion of 
sq ui d in the nited S tates . 
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