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INTROOOCT ION 

Canmerclal landings of the market squid CLOLIGO OPALESCENS) have rapidly 

Increased in Oregon since the first substantial landing occurred In 1982. In 

response to the development of a new fishery, we designed a research project 

to prov I de Information for use In the management of LOL IGO OPALESCENS. One 

of our first tasks was to conduct a literature search. This annotated 

blbl l ography is the result of our initial efforts to gather the available 

I nformatl on to use in our research and management of L<l. lGO OPALESCENS off 

Oregon. 

Included ln the blbl iography are references that pertain speclflcal ly to 

LOLIGO OPALESCENS, and references describing studies of other species that 

may -provide us with Insights to the biology and fisheries management of the 

market squid. A wide variety of subjects are Included, such as biology and 

I lfe history, population assesSl!lent, capture gear and techniques, processing 

and marketing techniques, and descriptions of other squid fisheries . 

References were obtained from a variety of sources. The National Marine 

Fisheries Service and Oregon State University (OSUl provided us with 

blbl lographlc I I stings, we cot lected citations from Hlxon•s (1983) excel lent 

summary of the state of knowledge of LCl.lGO OPALESCENS, and we obtained 

reference citations from the many articles contained In Recksiek and Frey's 

(1978) publ lcatlon. In al I cases we tried to provide annotations that 

s1.111marlzed the Important points of the article. Many annotations were 

complied by utll lzlng existing abstracts when an ex.fstlng abstract astutely 

summarized the article. We used an abstract entirely or further summarized 

T 



It when possible, but in most cases we excerpted fron the available abstract. 

When abstracts were poor I y worded or m I ssl ng we wrote a new annotatl on. 

We cataloged the references with the Library of Congress c l assification 

system used by the OSU Kerr and Hatfield Marine Science Center libraries. In 

many cases we cited references for which Library of Congress cal I letters are 

not avai I able (NA), usual ly because the reference was obtal ned fran a source 

other than the OSU I l brarles. We created 97 key words which reference over 

300 entries. References were entered Into an Apple/// microcomputer using 

an I ntegrated word processor and database progran (/// E-Z Pieces). The/// 

E-Z Pieces progran is able to access and sort publications by using key 

words. 
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ANNOTATED BIBLIOGRAPHY 

1. Aklmushkln, I.I. 1965. Cephalopods of the seas of the U.S.S.R. 
Translated by Israel Progrim for Scientific Translations, Jerusalan. 
223 pp. 

Cephal opods of the seas of Russi a are descr I bed and i I I ustrated. 
Geographic distribution and economic uses are discussed. 
CALL LETTERS: QL430 .2 A55 
KEYWORDS: other species; description; distribution 

2. Ally, J.R., R.G. Evans, and T.W. Thompson. 1975. The results of an 
exploratory fishing cruise tor LCl. lGO OPALESCENS In southern and 
central Cal ltornla. Moss Landing Marine Laboratories Tech. Pub., 
75-2:22 pp. 

Objectives of the cruise Included: Gather samples of market squid 
for population, growth, aging, and food chain studies; Locate 
potential new fishing grounds; and Investigate methods for determining 
spawning Intensity. No significant difference was found In iaantle 
I engths of squl d taken In Monterey area versus areas south of Po'I nt 
Conception. Squid spawning was observed utll lzlng an widerwater 
observation chanber aboard the vessel. Mating and feeding behavior 
were observed In shipboard aquaria, The most abundant co-occurring 
organism In the trawl catches was SEBASTES species. Trawl gear was 
relatively unselectlve with respect to age or sex. The squid Jig 
appears to be selective for adult animals and highly selective for 
males. 
CALL LETTERS: (NA) 
KEYWORDS: LO; catch composition; distribution; length; 
behavior-spawning; diet-artificial; tec!S'ldlty; sex ratio; acoustics; 
gear used-video; gear selectivity 

3. Ally, J.R.R, and S,A, Keck. 1976. A biochemical-genetic population 
structure study of market squid, LOL IGO OPALESCENS, along the 
Cal lfornla coest. Cal If. Dept. Fish Gane, Fish Bui I., 169:113-121. 

Using starchgef etectrophoretlc procedures and mantle muscle 
tissue, an I ntenslve study of the enzyme phosphogl ucomutase (PG!l was 
conducted to make stock discriminations of market squid. Enzymes were 
tested for polymorphism, but only f'GM was found to be sufficiently 
polymorphic tor the study. Although results suggest possible 
geographically and temporally structured populations, further study Is 
necessary to substantiate these hypotheses. 
CALL LETTERS: SHl 1 C24 
KEYWORDS: LO; e I ectrophores Is; stock de 11 neat Ion 
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4. Amaral, E.H. and H·. A. Carr. 
I lghts In Nantucket Sound. 

1980. Exper imental fishing tcr squid with 
Mar . Fish. Rev., 42(7-8):51-56 . 

Lights were Installed tcrward, midship, and astern approximately 3 
m above the water on both si des of the vessel PAYDAY to test their 
teaslbll lty to attract L<l. lGO PEAL.El. lnc1:1ndescerrt l lllllps of 750 watt 
and 1500 watt, 175 watt mercury vapor I lghts, 300 watt Incandescent 
underwater I I ghts, and a I 000 watt quartz halogen I lllllp were tested. 
Squid were not attracted In ccmmerclal quantities to the various I lghts 
used, nor were they observed to fleet quietly near the surface. Squid 
were not as readily attracted· to the mercury vapor I lghts as they were 
to the I ncandescent I lghts when both types were II lunlnated. 
Positioning of the I lghts on the vesse l revealed some behavlcr 
patterns. Squ i d could be seen at the periphery of the brightly 
11 lumlnated area approxlmately a meter below the surface. When the 
I lghts were turned Inboard, the squid concentrated closer to the 
vessel . It Is suggested that L. PEAL.El are not as photatactlc as the 
other species. 
CALL LETTERS: SHll Al4 
KEYWORDS: other species; gear development; gear used-1 lghts; behavior 

5 . Amaratunga, T. 1983. The role of oephalopods In the marine. ecosystem. 
FAQ Fish. Tech. Pap., 231:379-415 . 

C<llllmerclally Important species ot oephalopods constitute a very 
large blanass. These were represented by hlghly specialized organisms 
belonging to the groups NAUTILUS, SEPI A, squid, and octopus; the squid 
belonglng to the tlllllfl les 01M1Bstrephlds and lollglnlds were the most 
Important. Most presently Important species are found In benthlc er 
pelaglc habitats In the nerltlc province not extending far beyond the 
continental sl ope edges. Blology, distribution and feeding habits ot 
maJcr species were rev lewed. Predation Is pr l ncl pally on the 
crustaoea, while fish predation and cannlballsm Is of lesser 
Importance. Predation models are presented tor Important cephalopod 
groups. Cephal opods are preyed upon by a large number ot fish. sea 
birds, and Mrlne maminals. An efficient energy transfer theretcre 
malnly occurs from detritus feeders, scavengers, and plankton cons"'118rs 
to carnivorous cehpalopod predatcrs. A large biomass of cephalopods In 
turn are m,aflable to the upper most troph i c levels. A mathematical 
Interpretation of bl ologlcal paraneters Is considered In a 
blanass-productlon model , with partlcular reference to the anmastrephld 
ILLEX ILLECEBROSt.lS. Effects of predation on the ecosystem are 
quantlf led, and It Is denonstr ated how food consumption rates are 
transposed Into growth. Growth rates In turn can be transposed Into 
tlme-segnented changes In blanass. 
CALL LETTERS: SHI F539 
KEYWORDS: distribution; diet; predatcrs ; growth 
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6. Amaratunga. T. and R.O. Durward. 1978. Field guide tor data 
col I ectl on tor the squl d I LLEX I LLECEBROSUS. pp. 8 .1-8.11. In: 
Proceedings of the workshop on the squid, ILLEX ILLECEBROSUS, Dalhousie 
Univ., Halifax, Nova Scotia. May. 1978, and a blbl lography on the genus 
ILLEX. Can, Fish. Mar. Serv. Tech. Rep., No. 833. 311 pp. 

A guide for col lectlon of data on I. ILLECEBROSUS tran catches on 
f lsh Ing and research vessels. The data col I ected Inc lude morphanetr le 
measurements and observations that can be done by lndlvlduals with 
minima! training. The procedures and standards presented In this paper 
as a gu I de for the bJ ol ogl cal sampl Ing of ILLEX Involve the col I ectl on 
of data on mantle length, total body weight. sex ratio, maturity 
stages, and gut fullness. The sustematlc collection of data provides a 
foundation tor subsequent research and standardization of Information. 
lllustratlons and photographs are given. 
CALL LETTERS: SH2~ ABB 
KEYWORDS: other species; smnpl Ing methods; length; wei ght; sex ratio; 
physiology-gonad maturation; anatomy 

7 . Amaratunga, T. • M. Roberge, and L. Wood. 1978. An out II ne of the 
fishery and blology ot the short-finned squid ILLEX ILLECEBROSUS In 
eastern Canada. pp. 2.1 -2,17. In: Proceedings of the workshop on the 
squid, ILLEX ILLECEBROSUS, Dalhousie Univ., Hallfax, Nova Scotia. May, 
1978, and a blbl lography on the genus ILLEX. Can. Fish. Mar. Serv. 
Tech. Rep., No. 833. 311 pp. 

This paper presents an Introduction to the fishery and the general 
biology of ILLEX. Historic trends of both offshore and Inshore 
fisheries are considered .and the 1977 fishery In ICNAF subareas 3 and 4 
Is studied. Blologlcal aspects discussed are derived tran data 
obtained from subarea 4 during the 1977 fishing season. 
r.ALL LETTERS: SH223 A88 
KEYWORDS: other species; length; weight;. sex ratio; landlngs; growth; 
tlshery-N. Atlantic 

a. Amos, D. 1983. Squid Jigging gear and techniques. pp. 37-42. In: 
Proceedings of thew~ coast squid symposl1111. February 1-2, 1983. 
NewPQrt, Oregon. Oregon State Univ. Sea Grant Marine Advisory Program. 
149 pp. 

Describes some experiences of experimenting with Japanese jigging 
gear on the east coast of the US. Ninety percent of squid taken by 
Japanese Is by jigging. Can have up to 30 jigs on one line. Lights 
should create an angle of shadow about 40 degrees. The whole art of 
catching squid, whether It be trawl or Jig, Is first finding the squid. 
r.ALL LETTERS: SH374 .52 U6 W41 
KEYWORDS: gear used-Jigs. I lghts 
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9. Amos, D. 1983. Squid tr11Wllng gear and techniques. pp. 28-36 . In : 
Proceedings of the west coast squid symposlun. February 1-2, 1983. 
Newport, Oregon. Oregon State Univ . Sea Grant Marine Advlscry Prognm. 
149 pp. 

Descriptions of the standard two-panel granton trawl used In 
northern Europe, German h lgh-rlse bottan trew I. French traw I used In 
Scotland, and three quarter Yankee trawl and high rise-low drag trllWI 
used on the eastern US. Vessel horse power . rigging, depths fished, 
vessel speeds , and doors are discussed. 
CALL LETTERS: SH374 .52 U6 W41 
KEYWORDS: gear used-tr aw I 

10 . Amos, D. and R. Demel lo. 1982. Appl lcetlon of mufti-frequency echo 
sounders to squid detection. pp. 45-53. In: Proceedings of the 
ln1'ernatlon11I squid symposlun. August 9-12, 1981. Boston, 
Massachusetts. New England Fisheries Development Foundation, Inc. 3!Xl 
pp. 

For ful I utll lzatlon of 11coustlc detection Instruments, fishermen 
need to understand what Inf I uences the mach I ne d I spl 1!ly and how to 
Interpret the I nfarmatl on bet ng d I spl l!lyed. Vesse I speed, put se I ength 
of machine, and density of squid school wll I Influence the dlsplay. 
CALL LETTERS : QL430 .3 LS 1561 
KEYWORDS: acoustics 

11. Ampola, V.G. 1980. The quallty of squid held In chll led sea water 
versus conventlonal shipboard handl Ing. Mar, Fish. Rev., 
42(7-8): 74-76. 

The two objectives of th Is w<rk were to 1) compare the fresh shelf 
I lfe of squid (LCl. lGO PEALE!) held In chll led sea water (CSW) after 
bel ng caught versus squ Id Iced down In boxes or Iced down In pens 
aboard ship, and 2) to compare the crganoteptlc quality of squid frozen 
at sea lmmedlately after capture against squid held In cold sea water, 
In boxes, In pens aboard the boat, and then frozen 1 to 2 days after 
capture. Hotdlng squid In CSW after capture did not apprecl~bly extend 
I ts Iced she If II te over the two methods but has the advantage of bel ng 
less labor Intensive, and was of much better In appearance at dockside. 
Squid fran CSW had fewer bruises, skin tears, and no crush marks, 
After 9 months of frozen stcrage, the squi d that were frozen 
lmmedl ately after capture showed much 111<re ool <r than other storage 
metho.ds . The trozen-a-r-sea were also finner and were rigid after 
thawing, After oooklng there were no significant di fferences between 
any storage methods. 
CALL LETTERS: SHI! A14 
KEYWORDS: stor age-freez Ing, Iced; process Ing; qua II ty 
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12. Anderson, M.E. 1978. Notes on the cephalopods of Monterey Bay, with 
new records fer the area. Vellger, 21(2):25~262. 

Reports on the cephalopods collected with closing trawls by Moss 
Landing Marine Laborator i es and Steinhart Aquarl1.111, San Francisco, 
Includes some di scusslon for seasonal variation, prov I des lnfcrmatlon 
on the vertical distribution of some species that occur In Monterey 
Bay, and Increases the number of species known from this area. 
CALL LETTERS: QLl V4 
KEYWORDS: LO; distribution-vertical; seesons; west coart species. 

13. Anonymous. 1977. Frence shows I nterest In the under-exploited squid. 
World Fishing, 26(8):33. 

The world ce'tch of edlble squid could be Increased by 400%, to 4 
mll llon TPY. As a food source, squid hll\le 70% useble wt, 16-20j 
protein, a low tat content, and a cala-lflc value ot 85 cal/1100 g. l't 
Is caught In relatively lerge quantities by trawl, seine, or I lne; 
needs no on-board preparation; and freezes wel I for long periods 
without loss of quality . The general tenn "squid", In this context, 
SEPIA OFFICINALIS. covers cephalopods such as "cuttlefish" and 
"calanary" (LOLIGO PEALE! and ILLLEX ILLECEBROSUS). The main center ot 
world squid fishing Is the Na-thwest Pacific, mainly caught by JIIJ)an, 
Oline, and South Korea. Scme 1~20,000 tons ere fished off Cllllfa-nla, 
where stocks ere 1hought to anount to 600,000 tons. The methods of 
capture (lncludlng trawling, traps or pots, jigging, and seines) are 
described. 
CALL LETTERS: SHI W63 
KEYWORDS: other species; gear used; markets; phystology-nutrltlonal 
value 

14 • . Antone I Is, G. A. Jr. end C. H. Fiscus. 1900. The plnnlpeds of the 
Callfcrnla current. CalCOFI Rep., 21:68-78. 

Six species of plnnlpeds Inhabit the study eree of the ca1CX>FI . 
The numbers of enlmals In eech population are given; the size, 
distribution, and seasonal movanents are described. The known prey 
species of the plnnlpeds are I lsted fa- each species. The otarl Ids, 
with certeln exceptions, cons1.111e the same kinds of prey, al1hough In 
sl I ghtly different amounts. In general they feed most commonly on the 
smeller school Ing f i shes and squids of the eplpelaglc zone, end the two 
sea I Ion species enter nearshore and estuarine waters to prey on smal I 
school Ing and anadromous fish. The two phoclds, egeln with certain 
exceptions, prey on different species. 
CALL LETTERS: SH351 S2 C22 
KEYWORDS: LO; predators-marl ne l'limlmal s 
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15. Araya, H. 1975. 
subpopulation of 
waters of Japan. 

Distribution and migration of the winter 
lODAROOES PACIFICUS (Streenstrup) In the northern 

FN) Fish. Rep. 170, Suppl 1: 18-23 . 

The Japanese common squid, lODAROOES PACIFICUS, consists of three 
subpopulations, breeding In winter, autumn, and s11M10r respectively. 
Each breeds Independently. The winter subpopulation Is the most 
abundant of the three. The 111atured females spawn In the SW waters of 
Japan. The larvae move north In the early part of sunmer. Around 
October the southward migration starts. During th Is migration the 
males begin to mature; females mature sllghtly later. 
CALL LETTERS: SHI F543 
KEYWORDS: other species; distribution; migration 

16 . Arnold, J.M. 1962. Mating behavior and social structure In LQ.IGO 
PEALII. Blol . Bull., 123(1):53-57. 

Observations of LQ. IGO PEAL I I have shown that the egg mass acts as 
a visual stimulus for sexual behavior. This stimulus ls followed by 
establ lsh1110nt of a social hierarchy and by mate selection by the males. 
During tills time tile males exhibit warning displays, shan battles, and 
mate protection. Normally the fanales respond passively, but 
occasionally they take an aggressive role. This mating behavior 
Invariably results In copulation fol lowed by egg laying. A method of 
visually stimulating laying, and obtaining naturally laid egg masses 
has thus been revealed, 
CALL LETIERS: QIBOl 856 
KEYWORDS: other species; behavior-spawning 

17. Arnold, J.M. 1965. Normal embryonic stages of the squid, LOLIGO 
PEAl..11 (Lesueur), Blol. Bui I., 128(1):24-32. 

The normal development ot this cephalopod hes been divided Into 30 
stages based on morphol ogical criteria. The first 3 st-ages Include 
maturation div I slons and the 4th stage Is f lrst cleavage. At stage 10 
the blnstoderm Is wel I establ lshed. In stage 19 lnvaglnatlon of the 
mouth and eyes beg Ins. In stage 23 the mmtl e covers about one-ha If of 
the g 11 Is. Pl gmentatl on t I rst appears In the eyes and chr0111atophores 
during st-age 26 . Hatching occurs at stage 30. A plot of develop111ent 
age versus chronological age Is Included as wel I as one labeled dlagrem 
a!Jd draw I ngs of each stage. 
CALL LETTERS: QIBOt 856 
KEYWORDS: other species; physiology- embryology 
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18. Arnold, J.M. and L.D. WII I lm1s-Arnold. 1977. Cephalopoda: Oecapoda. 
pp. 243-290. In: Giese, A.C. and J.S. Pearse Ced.). Reproduction of 
marl ne Invertebrates. Volume IV. Mol I uses: gastropods and 
cephal opods. Academ le Press. London. 369 pp. 

Canprehenslve acrountlng ot the reproductive biology of 
cephal opods. LQ.. IGO PEALE I Is used as a type species and other 
cephalopods are compared and contrasted with It. Discussion Includes: 
anatany; development and structure of reproductive organs; sexual 
maturatl on; mat Ing and spawn Ing behav lor; comparative features of egg 
capsules; embryonic develop111ent. 
CALL LETTERS: QP251 G437 
KEYWORDS: behavior-spawning; physiology-gonad maturation; anatomy 

19. Arnold, J.M. and R.E. Young. 1974. Ultrastructure of a cephalopod 
photophore: I. Structure of the photogenic tissue. Biol. Bui I., 
147(3) :407-421. 

One type of photophore of the deep sea squid PTERYGI01'EU1H1S 
MICRQ.AMPAS was eJa111lned by electron microscopy and Its fine structure 
described. The photogenic tissue Is composed of 4 eel I types each with 
dlstlnc-tlve inc:rphology whi ch sugges-ts their fwictlon. The similarity 
between pho-toproductlve organelles and pho-toreceptlve organel Jes Is 
striking. 
CALL LETTERS: QH301 B56 
KEYWORDS: other species; physlology-photophores 

20. Arnold, J.M., R.E. Young, and M.V. King. 1974. Ultrastructure of a 
cephal opod pho-tophore: 11. I rl dophores as ref lect<rs and transml-tters. 
Biol. Bui 1 •• 147(3):522~534. 

The lrldophores of 1 type of pho-tophore of the deep sea squid, 
PTERYGI01'EU1HIS MICRQ.AM"AS. were 8Xlllllned by electron 111lcroscopy and 4 
different types were found, 3· of which were previously described. The 
regu I ar Ir I dophores of the poster I <:T cup appear to be 1/ 4 wave I ength 
reflectors and redirect -the light produced by the photogenic -tissue 
ou-tward, The regular lrldophores of the anterl<:T cap have a dlfferen-t 
spacing and pla-tele-t thickness so they apparen-tly pass blue I lght, The 
Irregular lrldophores fa-in a rone around the pho-togenlc tissue and 
probabl y randomly reflect I lght back Into the pho-togenlc tissue, The 
lrldophores of the lens have many precisely aligned lrldosomes with 
platelet spacing and thickness so that they appear to. rolllmate light 
passing through them. Three of these types of lrldophores apparently 
reflect, transmit, and col I lma-te the I lght produced In the photophore 
to match the background II l1a1lna-tlon, hence making an efficient 
countershadlng 111eehanlsm. A 4th type of lrldophore, the wide spaced 
lrldophore. Is rarefy encountered and probably does not have a 
significant role In llgh-t attenua-tlon In -the photophore. 
CALL LETTERS: QH301 B56 
KEYWORDS: o-ther species; physlol ogy-photophores 
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21 . Baker, P.F. 1966. The nerve axon. Scientific American, 214(3):74-82. 

The nerve axons frOIII squid are used to study the physiology of the 
nervous system. The giant axon of squl d measures up to a mll I lmeter In 
dlaneter where as h1111an nerves are only about a hundredtti of a 
m 111 lmeter In diameter. Al I aval I able evl dence suggests that 
experimental results obtained with squid axons are appl lcable to al I 
other nerve f lbers. 
CI\LL LITTERS: QI S33 
KEYWORDS: phys I ol ogy-nerves 

22. Baker, P. F. Ced. ). 1984. The squid axon. Current topics In membrane 
and transport, Vol . 22. Academ I c Press., Inc. 593 pp , 

This book contains 19 paper s relating to the structure and 
function of squid axons. 
CALL LETIERS: QH601 C78 
KEYWOROS: physiology-nerves 

23, Balch, N. , T. Amaratunga, and R,K. O'Dor (eds.). 1978. Proceedings of 
the workshop on the squid, ILLEX ILLECEBROSUS, Dal housie Univ,, 
Halifax, Nova Scotia, May, 1978, and a bibliography on the genus ILLEX. 
Can. Fish, Mar. Serv. Tech, Rep., No. 833, 311 pp. 

A workshop on the short-t i nned squid ILLEX ILLECEBROSUS to review 
the current status of research on th Is species and discuss future 
requirements. Three major subject areas were considered: (1) I. 
I LLECEBROSUS fishery: historic and current trends ; (2) Distribution and 
blology of I. ILLECEBROSUS; and (3) Laboratory research with I . 
ILLECE.BROSUS. In each top I c area, there were two subject addresses 
fol lowed by several shorter presentations. The proceedings Includes 23 
papers, a I 1st of participants, a transcript of a siamatlon session In 
which research needs were Identified, and a blbl lography on I. 
I LL ECEBROSUS, 
CALL LETTERS: SH223 A88 
KEYWORDS: other species; landings; distribution; bibliography; 
tlshery-N. Atl antic; physiology 

24. Balch, N. , T. Amaratunga, and R. K. o•oor (eds.) . 1978. Bibi lography 
of the genus ILLEX. pp. 27.1 - 27,19, In Proceedings of the workshop on 
the squid, ILLEX ILLECEBROSUS, Dal housie Univ. , Hal lfax, Nova Scotia, 
May, 1978, and a blbllography on the genus ILLEX. Can. Fish. Mar. 
Serv . Tech. Rep. , NO. 83:3. 311 pp. 

A blbl lography on the fisheries and biology of ILLEX, assembled by 
the organizing committee of the workshop, It Is Intended t o be updated 
on a continuing basis. 
CALL LETTERS: SH223 A88 
KEYWORDS: other species ; blbl lography 
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25. Ballantyne, J.S., P.w. Hochachka, and T.P. l!lommsen. 1981. Studies on 
the metabolism of the migratory squid, LCl.lGO OPALESCENS: Enzymes of 
tissues and heart mitochondria. Mar. Blol . LetT., 2(2):75-85. 

Coupled mitochondria were Isolated from LOLIGO systemic hearts and 
characterized by standard criteria. The mitochondria showed the 
expected behavior when tested with a variety of lnhlblta-s. It ls 
suggested that squid mitochondria use the malate shuttle rather than 
the gl ycerophosphate shuttle to transport electrons be-tween the cytosol 
and the mltochondr lon. 
CALL LETTERS: QH91 Al M34 
KEYWORDS: LO; physlology-blochemlcal analysis, metabolism 

26. Bartsch, P. 1916. Pirates of the deep-stories of the squid and 
octopus. Annual Report of the Smithsonian Institution, 1916:347-375. 

An assemblage of myths and legends, Inter-twined with fact , 
Involving cephalopods-trom squids and octopus attacking ships and man, 
fighting with whales, to squids as the basis for sea-serpent yarns. A 
summary of paleontology of cephal opods Is a I so presented. 
CALL LETTERS: (NA) 
KEYWORDS: fossils; legends 

27. Bartsch, P. 1935. An I nvas I on of Monterey Bay by squ Ids. The 
Nautilus, 48(3):107-108. 

Whll e anchored In Monterey Bay a vesse I was surrounded by a very 
large school of squid which was so thick that squid blocked t he Intakes 
of the sh Ip. The sh Ip WIIS anchored off Monterey In ten fathOlls of 
water and over a sandy bott011. The maja- lty of the squ Id were be-tween 
8 and 15 Inches long, and the depth of the school appeared to be about 
four feet. The squid surrounded the ship In al I directions, but 
concentrated In areas II lumlnated by lights on the ship, 
CALL LETTERS: QL401 N3 
KEYWORDS: LO; behavior-school I ng 

28. BennetT, B.A. 1978. Underwater observations of the squid ILLEX 
ILLECEBROSUS In the Newfoundland Inshore waters. pp. 12.1-12.9. In: 
Proceedings of the workshop on the squid, I LLEX ILLECEBROSUS, Dalhousie 
Univ., Hal lfax, Nova Scotia, May, 1978, and a blbl lography on the genus 
ILLEX. Can. Fish, Mar. Serv. Tech. Rep., 00. 833. 311 pp. 

I. ILLECEBROSUS were observed In the field using scuba. Squid 
responses to j I gs are descr I bed and compared to the responses to 
offered food. Cons! deratlon Is given to SQlle aspects of the predata-y 
and school Ing nature of th Is squ Id. 
CALL LETTERS: SH223 ABB 
KEYWORDS: other species; behavior-feeding, schooling 
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29. Ben-Yaml, M. 1976. Fishing with l ight. Fishing News Books, Ltd., 
Surrey Engl 1111d. 121 pp. 

This manual reviews briefly the history and development of fishing 
with I lght and the various ways ot Its appl lcatlon by fishermen of many 
countries, discusses the characteristics of I lght In water, Its effects 
on different fish and their subsequent behavior pattern on which 
fishing with light Is based, and then describes In technical detail the 
most Important oommerc i a I I I ght f I sh Ing techn I ques of today. LI st of 
blbl lographlc references given at the end of this aanual. 
CALL LETTERS: SH344 .43 L5 846 
KEYWORDS: gear used-fights; behavior; bibliography 

30 . Bernard, F.R. 1970. 
of British Colunbla: 
3:75-94. 

A dlstrlbutlo11DI checkl 1st of the marine molluscs 
based on faunlstlc surveys since 1950. Syesls, 

A checklist of the living marine nolluscan fauna of British 
Colunbla Is presented, comprising 283 gastropod, 180 bivalve, 29 
chiton, 21 cephalopod, and 5 scaphopod species. 
CALL LETTERS: QHl S9 
KEYWORDS: LO; west coast species; other species 

31. Bernard, F.R. 1980. Pref lml1111ry report on the potential oommerclal 
squid of British Colunbla. Can. Tech. Rept. Fish. "4lu. Sci ., 942:1-51. 

Fo.ur species of British Colwnbla squid may be of commercial 
Interest. The opa I squl d (L<l. lGO OPALESCENS), the na II squl d 
CONYOiOTEUTHIS BOREALIJAPONICA), the flying squid COMMASTREPHES 
BARTRAMI I> and the red squid CBERRYTEUTHIS MAGISTER}. Biology, tlfe 
history and fishery for each species Is reviewed. These resources ar.e 
probably Insufficient for a specialized fishery, but may allow 
diversification of effort. Various fishing methods are discussed, The 
major external constraints to development of e west coest Industry are 
uncertain markets. 
CALL LETTERS: SH223 A88 
KEYWORDS: LO; gear used-1 lghts, nets, Jigs; acoustics; west coast 
species; fishery-BC; description; distribution 

32. Berry, S.S. 1910. A review of the cephalopods of western North 
America. Bui I. Bur. Fish., 30:267-336. 

Review of the classification and description of al I species known 
to occur along the western shores of N. America between Bering S1ralt 
and Coronado Isl and. DrllW I ngs and photographs of preserved specimens 
are Included. 
CALL LETTERS: SH11 At 3 
KEYWORDS: LO; west coast species; description 
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33. 

34. 

Berry, S.S. 
cephal opods. 

1911. Pre II m I 1111 ry not I ces of sane new Paci t I c 
Proc. u.s. Nat. Mus., 40:589-592. 

New descr-1 pt Ions of West Aller lean squl ds and dev II fish obtal ned 
by U.S. Bureau of Fisher ies ste1111er ALBAlROSS. New species I nclude; 
CIRROTEUlH IS MACROPE, aEDOla.LA HEAlH I, POL YPUS CAL IFORN IOJM, POL YPUS 
LEIODERMA, ROSSIA PACIFICA, LOLIGO OPALESCENS, GALITEUlHIS PHYLLLRA. 
CALL LETIERS: Ql 1 U57 
KEYWORDS: LO; descrl pt Ion; west coast species 

Berry, S.S. 1920. Light production In cephalopods. 
I ntroductcry survey. B lol. Bui I •. , 38(3): 141-169. 

I. An 

The clesslflca1-lon of cephalopods Is reviewed. A sullllllllry of al I 
cephalopods that have been described as possessing pho-togenlc organs Is 
presented. In the Oecapoda crder, 32j of the species possess 
photogenic organs, none In the family Lollglnldae. Actual observances 
of the phencmenon of 11 ght product I on are rare. Known observances are 
summarized, 
CALL LETTERS: QH301 056 (micro) 
KEYWORDS: physlology-pho-tophores 

35. Berry, s.s. 1920. Llgh-t production In cephalopods. 11. Biol. Bui I., 
38(4):171-195. 

Col crs produced by pho-togen I c organs In cephal opods range trari sky 
blue, ruby red, wh l -te, purpl lsh, oobal1-lsh, to pale gr-. Photophores 
are almost a l ways toca-ted In specialized tissue In deflnl1-e regions of 
the body - mos-t commonly around the eye. They may al so be found on the 
mantle, head, arms, and fu'lllel. The structure and origin of 
pho-tophores are reviewed. 
CALL LETTERS: QH301 B56 (micro) 
KEYWORDS: phys! ol ogy-pho-tophores 

36. Blake, D.A. 1982. The successful Introduction and pr011101-lon of a new 
product: grande cal 1111arl . pp. 287-294. In: Proceed I ngs of the 
I nterna1-I ona I squ Id symposl um. Augus-t 9-12, 1981 • Boston, 
Massachuse-t-ts. New England Fisheries Developmen-t Founda-tlon, Inc. 390 
pp. 

Discussion of the development of a U.S. 11111rket fer the Mexican 
harves-t of DOSIOIQJS GIGAS. 
CALL LETTERS: QL430 .3 LB 1561 . 
KEYWORDS: west ooas-t species; marke-ts 
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37. B Iott, A. J. 1980. Exper I mental pal r 1raw II ng fer squl d In New 
England. Mar. Fish. Rev., 420-8) : 57-'9. 

The use ot a bottan pair 1rawl fer catchi ng squid was examined In 
this study. The object was to determ i ne the c:onnerclal feaslbll lty of 
harvesti ng wlrrter squid (L<l.lGO PEAi.Ei> with the pair trawl. The traw l 
used was des igned by the vessel captains Involved In the study. Study 
results show that further experiments are needed using additional 1rawl 
designs and that the Influence of speed and other fish i ng pan111eters 
need to be Investigated. Mesh s i ze of 5 Inches In the wings could be 
Increased and towing speeds o f 2.5 knots should be Increased to 3.5- 4 
knots In future trials. 
CALL LETTERS: SH11 A14 
KEYWORDS: other species; gear development; gear used-1rawt. 

38. Bodhott, H. 1977. Variance error In echo lntegrater output. Rapp. 
P.-v. Reun. Cons. Int . Expter. Mer. 170:196-204. 

The variance error Involved In the abundance estimate tran a 
hydroacoustlc system compr i sing an echo-sounder with a 20 log r TVG and 
an echo lntregratcr Is Investigated. The model used on the analysts Is 
a random distribution of fish In a hcrlzontal l ayer. A mathematical 
expression tor the variance error Is derived, and the contributions 
fran the three variance sources, randca phases, Poisson distribution of 
the manber of fish In the sampl Ing volume. and variation In target 
strength, are discussed. The variance error Increases trhen the n1.mber 
of f~sh In the lnsonttled volume decreases, and it Increases with the 
pulse length. Having regard to the variance error, one should 
therefore use short pulse and a w l'de be11111 and avol d" bel ng In close 
range to the layer. A typical exemple, with Integration aver one 
nautl cat mile, Is analyzed. 
CALL LETTERS: GC1 166 
KEYWORDS: acoustics 

39. Bcrderlas, J.A. 1982 . Technology of squid In Spain. pp. 167-172. In: 
Proceedings ot the International squid symposl1111. August 9-12, 1981 . 
Boston, Massachusetts. New England Fisheries Development Foundation, 
Inc. 300 pp. 

Discussion about squid as food, processing and handl Ing, and 
different methods of squid consumption In Spain. 
CALL LETIERS: QL430 . 3 LB 1561 
KEYWORDS: landings; f lshery-Spal n; processing; qua I lty 
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40. Boycott. 8.8. 1953 • . The chromatophore systE111 of cephalopods . Proc. 
of Llnnean Soc. London. 164:235-240. 

This project compared the neurophll of the posterla- chl"Oll18tophore 
lobe of OCTOPUS VULGPRIS. SEPIA OFFICINALIS. LCl..lGO VULG~IS , and 
ARGOlAUTA PRGO. The chromatoj>hore systans of OCTOPUS and SEPIA are 
crganlsed In such a way as to produce a wide variety of compllcated 
col a- patterns. wh 11 e that of LOI. IGO and ARGOOAUTA can produce only 
1 lmlted and slmpl e ch51ges In "the chrana1"ophores. 
CALL LETIERS: (NA) 
KEYWORDS : other species; phys lo.I ogy-chromatophore 

41 . Brown. D.E. and R.-P. Singh, 1981. A machine to eviscerate and skin 
squid. Trans. hner. Soc. Agrl, Eng •• 24(1):259-264, 

Design features of a new squid eviscerati ng and skinning machine 
are presented. Physical properties of the squid were used In design of 
an a-len1"1ng and feeding device, Par1"s of squ i d anatany hel p In 
al lgnment before separating the tentacles fran the body. The cont cal 
body Is autanlcal ly conveyed to and lodged on an evlscera1"1on/sklnnlng 
peg. Fan-shaped wa1"er spray Is used to rElllove the sk In and ev I scera1"e. 
The output fran the 111ach l ne Is a clean white aantle ready ta- further 
processing. Perfcrmance "trials of a pi l ot-scale unit and scale-up 
design aspects lndlca1"e that tbe systan Is feasible fa- a large-scale 
processi ng operation. 
CALL LETTERS: S671 A52 
KEYWORDS: processlng-autanated. skinning 

42 , Brown. D. E • • R. P. Singh, and R.J. Coffelt. 1981. A systan to 
slngula1"e and allgn squid ta- packaging and processi ng. Mar. Fish. 
Rev •• 43(6):21-26. 

To reduce packaging "time of whole C8 11fcrnla market squid. LOLIGO 
OPALESCENS. and facll lta1"e autana1"1c feeding of a newly developed squi d 
cleaning machine, a sys1"ein 1"0 al lgn and slngulate squid has been 
developed. Squid are circulated In a holding "tank by wa1"er Je1"s which 
also sl ngulate and direct tbe squid through duc1"s 1"0 an al lgnment 
sllde. The squid slide down tbe alignment r.mp and are a-lented mantle 
first . As the squid slides down the r1111p. tbe ten1"acles drag. causing 
the body to ro1"ate clockwise er counterclockwise and orient Itself. 
Da1"a are presented rel a1"1 ng systan perta-aance to process Ing ra1"es fer 
the squid cleaning machine and the packing Industry. 
CALL LETTERS: SHI 1 A14 
KEYWORDS: LO; processlng- autana1"ed 
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43, Brzeskl. M,M, 1982. Approach to the problans of squid utll lz11tlon ta
the new food products In Pol and. pp. 173- 181, In: Pr oceedings of the 
International squid syllposlta. August 9-12. 1981. Boston. 
Massachusetts. New Engl and Fisheries Development Foundation, Inc. 390 
pp. 

Poland does not traditionally eat squid as In the other na-thern 
European countries. Generally, there Is a wide spread prejudice 
because of Its appearance. In a-der to be utilized In the Polish 
market, sq u I d food products shou I d be In a fa-m wh lch does not produce 
disadvantageous associations with squid such as appearance, taste, 
texture, flava- . and Its name. Manua l processing should be replaced by 
mech an I ca I process I ng. 
CALL LETIERS: QL430 . 3 LS 1561 
KEYWORDS: markets; process I ng-autca111ted 

44. Bul l ock, T. H. 1948, Properties of a singl e synepse In the stel late 
gangl Ion of squid, Jour. Neurophyslol . , 11(4) : 343-364. 

In a preparation of the Isolated stel late gang) Ion with pre- and 
postgangl Ionic nerves It Is possibl e to record Impulses from the giant 
pre- and postt l bers and from the synapse between than In such a way 
that a slngle Juncti on Is active. 
CALL LETIERS: {NA) 
KEYWORDS : phys I o l ogy-nerves 

45. Bullock, T. H. 1965. Mollusca: Cephalopoda. Chapter 25. pp. 
1433-1515. In: Bullock, T.H. and G.A. Ha-ridge. Structure and 
function In the nervous systans of Invertebrates. Vol. 11. W.H. 
Freanan and Co., San Francisco. 1719 pp. 

Cephal opods have a very h lgh I y developed nervous systan, A varied 
reper1-olre of behavla-, recognl1-l on of <Xllllplex objects, rap i d muscle. 
co I or-, and I um I nescen1- responses, and rap Id I earn I ng are 
characteristic, Discussion Includes : Anet-any and s1-ructure of central 
and peripheral nervous systan; recep1-a-s; physlology of nervous control 
of muscles; and function of the brain, 
CALL LETTERS~ QL925 B8 
KEYWORDS: physlology-nerves 
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46, Burczynskl, J. 1979, Introduction to the use of sonar systens for 
estimating fish blaaass. FNJ Fish, Tech. Pap., No. 191, 89 pp, 

Th Is paper prov I des an I ntroductl on to certal n aspects of acoust I c 
surveys of f !sh stocks, namely the general structure and f1J1ctlonlng of 
sonar systems, and how echoes returned by f lsh are processed to measure 
fish abundance, It alms to convey an understanding of the basic 
principles and problans Involved rather than detailed guidance on how 
to adjust and operate acoustic systans. 
CALL LETIERS: SH1 F539 
KEYWORDS: acoustics 

47. Burukovsky, R. N. 1978. An approach to the construct I on of sexua I 
maturity scales of ovaries In squids. Malacologlcal Rev., 11:133. 

The gonad development In squ Id, In contrast to f I shes and shrimps, 
Is characterized by constant asynchronism. Due to th Is, one can f Ind 
In gonads of pre-spawning Individuals oocytes at al I phases of pre- and 
vltellogenesls. Such type of develop-nt alms at a gradual extension 
of maturation of eggs and spawning. However. most, and very possibly 
all , squids are characterized by II slaultaneous laying of the whole 
mass of eggs, So the contradiction arises between the ai m of gonad 
development and the character of spawn Ing, The contradl ctr on Is 
ranoved by the formation of volunl nous oviducts. During the maturation 
process, the eggs m I grate to the ov I ducts and are preserved there untl I 
spawning. A sch- for sexual maturity scal·es Is presented. 
CALL LETlERS: QL401 M177 
KEYWORDS: other species; physiology-gonad maturation 

48. Caddy, J.F. 1983, The cephalopods : factors relevant to their 
popul atl on dynam lcs and to the assessment and manageent of stocks, 
FN:J Fish. Tech. Pap., 23.1:416-452. 

Fol lowing II brief review of the cephalopods and their global 
resource potential, those aspects which are essential to an 
understand Ing of the Ir role In the ecosystan, and to the model II ng of 
the Ir popul atl on dyn11111 lcs, and des I gn of research and monl'tor Ing 
systems are briefly reviewed, The methodologies appropriate to 
assessment of these general ly shor't-1 lved 11 lgr atory organ Isms are 
looked at and their lmpllca'tlons for fisheries 11anagenen't are 
discussed, 
CALL LETTERS: SHI F539 
KEYWORDS: abundance; growth; diet; migration; stock assesS11ent; 
regul a'tlons; mortal lty; IIIOdel I Ing 
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49. Cahll I, P. and W.E. Manstleld, 1984, Squid nets of the mld-A'tlan'tlc, 
Marine Resource Advisory. Virginia Sea Gran't Marine Advisory Se-vice, 
No. Tl. 16 pp. 

lllus'tra'tes squid nets commonly used along the mld-A'tlan'tlc ooas't. 
High Rise ne'ts are replacing those I Ike the orlglonal " Yankee 36 trewl" 
or l'ts modified version, the URI 41. Net dlagrans, dlinenslons, 
descri ptions, and operating 'techniques are given tor Cape May 64-lnch, 
Roger Harris 16-lnch, Cash corner 8-lnch, and Cash corner 16-lnch High 
Rise ne'ts and lrl sh wing 'traw I, 
CALL LETIERS: (NA) 
KEYWORDS: gear used-tr a, I 

50, Call I let, G,M,, K.A. Karpov, and D.A. Alllbrose, 1979, Pelaglc 
assemblages as determined tran purse sel ne and large mldwa'ter traw I 
catches In Monterey Bay and their afflnl'tles with the mrke't squid, 
LOL IGO OPALESCENS. Cal OOFI Rep. , 20:21 - 30. 

The ca'tches of large mldwater trawls and oommerclal anchovy 
purse-seine hauls were analyzed hr recurrent assemblages of pelagic 
orgf!nl sms In Monterey Bay , San pl es were taken In the upper 50 tathans 
using large C30-1111d 50-toot-mouth) mldwater trawls, Species 
composition data were obtained fran Cal ifcrnla Department of Fish and 
Gane reoor.ds and the Cal OOFI data report series for 1968-74, In 1975 
and 1976, coanerclai anchovy hauls were sl.bsampled. Due 'to the 
differences In i;ppllng methods, data f or lndlvldual taxa are presen'ted 
only as presence or absence. relative abundance, . and frequency of 
occurrence. Ranks of rel at Ive abundance f<r the dom lnan't taxa are 
presen'ted for both methods, In addition, catches were subjected to 
recurrent group analysis, and both methods showed slmllar asS8111blages 
despite the obvious differences In purpose of supt Ing and the 'type of 
gear anployed, Ca'tches 'taken over deeper water (more than 35 fa'thQns, 
or 64 m) were compared with 'those tran shallower wa'ter, and the 
differences are discussed, In general, catches were dom lnated by 
LOLIGO OPALESCENS and ENGRAUL IS l«>Ro,.X. 
CALL LETTERS: SH351 S2 C22 
KEYWORDS: LO; ca'tch composl'tl on; abundance; s'tock assessmen't 

51, Cal I ilet, G.M. and D.L. Vaughan. 1983. A review of the methods and 
problans of quan'tl'ta'tlve assessinen't of LOLIGO OPALESCENS. Biol, 
Ocean,, 2(2-3-4) :379-400, 

An exa111lna'tlon of the knowledge about smnpl I ng LOI. IGO OPALES~NS 
popul atl ons I eads 'to 'two general ooncl qs Ions regard Ing the assessmen't 
of their abundance, Flrs't, It Is suggested that s'tudles ooncentra'te on 
spawning ground organisms, since they aggrega'te during spawning, are 
commercially fished at this time, and their m111bers can be assessed 
usl ng a canbl na'tlon of data fran 111Brket catch, adul 't and egg case 
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densities, acourtlc se.nsl ng, and perhaps I arval densities. SecoAd, It 
Is suggested that large-scale acoustic surveys coupled with large 
mldwater trawl Ing activities be used to qualltatlvely assess adult 
organ1Sllls off the spawning grounds. 
CALL LETJ'£RS: QH91 A1 
KEYWORDS: LO; stock assessment; acoust I cs 

52, Chlkunl, S. 1983. Cephalopod resources In the lndo-Paclflc region. 
FAQ Fish. Tech, Pap., 231:264°-305. 

The I nformatlon and the data available are stll I very poor end 
fragmentary In the region. The current oomaerclal fishing has 
generally been smal I In oomparlson to the supposedly large potentlal 
yields. In many countries the bulk of the catch of neritlc cephalopods 
Is taken by the larger trawlers. The potentlal yleld of the nerltlc 
cephalopods has been roughly estimated to be about 1.1-1.4 mll llon tons 
tran the entl re region <Xllllpared with the current catch of about 0.3 
mi I I Ion tons.. Problans Involved In the future development of the 
cephalopod fishery are discussed. Recommendations on the studies 
requ i red In the Immediate future have also been 111ade. lnta-matlon 
collected so tar does not appear to. be sufficient to assess the stocks 
for the Immed iate oommencement of commercial fishing on them. Further 
surveys end studies on both biology and envlro1111ent are required. 
CALL LETTERS: SHI F!i39 
KEYWORDS: t lshery-1 ndo-Pecl f le; I end I ngs; d I str lbutl on; other species; 
I ength; gear used 

53. Chrlstofferson, J.P., A. Foss, W.E. Lanbert, end B. Welge. 1978. An 
electrophoretlc study of select proteins fran the market squid, LQ..IGO 
OPALESCENS Berry. cat If. Dept. Fish Gane, Fish Bull., 169:123-133. 

Select proteins fran blood, eye tissue. dl'gestlve gland, 111antle, 
and tentacul ar auscl e of La.. !GO OPALESCENS were separated by 
electrophoresis to detennlne If more than one stock exists In the 
populatlon In Cal lfornla waters. Analysis of the esterese results 
suggests there inay be SOIMI popul atl on changes but overal I It Is not 
posslble to conclude that there are or are not subpopulatlons of L. 
OPALESCENS along the Cal lfa-nla coast. 
CALL LETTERS: SH11 C24 
KEYWORDS: LO; electrophoresls; stock del lneatlon 

54. Chun, C. 1975. The Cephalopoda, Part I: Oegopslda. Part 11: 
Myopslda, ·Octopoda. Text and atlas. Translated by Israel Progran tor 
Scientific Translatlons, Jerusalan. 436 pp. 

Species of Decapoda Oegopslda are described and II lustrated. 
Comparative external and Interna l organization Is discussed. 
CALL LETTERS: QL430 .2 C4 
KEYWORDS: other species; description; anatany 
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55. Cincotta. O. E. 1982. The visual systElll of the squid. LOI. IGO 
OPALESCENS: Fll'lctlonal lmpl I cations of IIIElllbrane structures. Ph.D. 
thesis. Univ. of C81 lfernla. Ba-keley. 201 pp, 

The retinas of freshly-kl! led squid were eX1111lned by thin-section 
and freeze-fracture electron microscopy. Three membrane systans 
appeared to have membrane protel ns arranged In an erdered I attl ce, 
CALL LETIERS: CNA) 
KEYWORDS: LO; physiology-vision 

56. Clark. F.N. and J.B. Ph i l lips. 1936. Canmerlcal use of the ji.mbo 
squid. DOSIDICUS GIGAS, C811f. Fish Gane. 22:143-144. 

Catches of the jumbo squid COOSIDICUS GIGAS) In CXlffllll8rclal 
fisheries of 1934-36 are described; size caught. areas. seasonal 
var i ati ons. and gears used are discussed. 
CALL LE1TERS: SHl 1 C22 
KEYWORDS: west coast species; gear used; descrl pt Ion; I ength; 
f l shery- Monterey Bay• s. C81 I tern I a 

57. Clarke. M. R. 1962. The ldentl f !cation of cephalopod "beaks" and the 
relatlonshlp between beak size and total body weight. Bull. Brit. Mus. 
(Nat. Hist.) Zool • • 8(10):"121-480. 

Cephal opod beaks are descr I bed and pr eel se tenns def lned wh lch are 
appl l cable to both upper and lower beaks. Changes In the relati ve 
dimensions and the darkening of beaks during growth have been described 
In a wide range of cephalopod f11nll les. B8ilk shape changes with 
Increase In beak size and the dimensions bear a simple al lanetrlc 
rel atl onsh Ip to one another. These rel atl onsh I ps are d I fferent In the 
different fanll les and were calculated by using the fcr11ul11 logy = 111 

I og x + I og c. The standard dev I atl ons of po I nts tran these "average" 
regresstons was also found. The variation of beak term has been 
studied and stable criteria have been found which may be used to 
Identify beaks to fanlly. Features have been found which can be used 
t o distinguish between some species within the same hmlly. A key fer 
ffle prel Im I nary grouping ot beaks Into fan II les has been constructed. 
The relationship between beak size and the total body weight has been 
found fer al I the filll II l es studied. Lim I tat Ions In the use of beak 
size to estimate total weight are discussed. 
CALL LETTERS: QL1 875 
KEYWORDS: LO; other species; beaks; wei ght 
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58. Clarke. M.R. 1966. A rev Jew of the systanatl cs and ecology of ocean I c 
squids. Adv. Mar. Biol •• 4:91-300, 

Accounting of the superfanlly Oegopslda and the Seploldea oceanic 
species SPIRULA SPIRULA. I nfa-matlon obtlll ned frOIII an ext-ens Ive search 
of the I lterature Includes: distribution; . larv·ae; growth; maturity; 
mating; eggs and egg laying; food; predators; and eoonanlc uses, 
CALL LETIERS: QH91 A3 
KEYWORDS: other species; distribution; larvae; growth; 
behavior-spawning·. feeding; diet; predators; sex ratio 

59 . Clarke. M.R. 1917. Beaks. nets and numbers. Symp. Zool. Soc. Lond • • 
38:89-126. 

Comparisons are made between oollectlons of cephalopod beaks 
obtal ned fran the stanachs of a variety of preda'tors. Incl udl ng sperm 
whales. porpoises, seals. sharks, tuna. and birds, and col lectlons of 
cephalopods obtained with several kinds of nets, C<mparlsons are made 
between the t11111lly composition of various sa11ples fran different 
regions, and the coverage ls often sufficient to distinguish between 
regional effects and differences due to type of sanpler. In the Na-th 
Atlantlc, nets with smal I RIOUths. nets with large mouths. and spenn 
whales all take different proportions of different fc111II Jes of 
cephalopods. The relative numerical Importance of f11111ll les and the 
relatlonshlp, by weight In the diet of the spenn whale In different 
regions Is assessed. A rough estimate of the total weight of 
cephalopods eaten by sperm whales each year Is over 110 mll llon tons. 
but Is I lkely to have been twice as much In the years before 1946. The 
poss I b I e s I gn I f I cance of the Increase In the number of spec I es caught 
by openlng-closlng nets between 60 and 11 degrees N In the N Atlantlc 
Is discussed, 
CALL LETIERS: QL1 2712 
KEYWORDS: beaks; predators 

60, Clarke. M.R. and J, E, Fitch, 1979. Sflltollths of cenozolc teuthold 
cephal opods fran Na-th Alllerl ca. Palaeontology. 22(2): 47~511. 

Statol lths of fossll teutholds are described In detal I for the 
first time. The evolution of LQ. IGO and the ecology of the species are 
discussed. 
CALL LETTERS: QE701 P45 
KEYWORDS: LO; fosslls 
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61. Classic, R.F. 1929. Monterey squid fishery. Callf. Fish Gane, 
t 5( 4) :317-320. 

Descr I pt I on of canmerc I a I sq u Id f I sh Ing In Monterey Bay tor 
1926-1928. Sunmary of I fll'ldl ngs, pr Ices, seasons, gear used, Mrkets, 
descriptions of drying techniques. 
CALL LETTERS: SHI! C22 
KEYWORDS: fishery-Monterey Bay; landings; seasons; processing-dried; 
gear used; aarkets; LO 

62, Classic, R.F. 1949. Squid. pp. 172-175. In: The oommerlcal fish 
catch of Cal I torn I a for the year 1947. Cal If. Div. Fl sh Gane, Fl sh 
Bui I., 74:1-267. 

Review of oommerlcal lfll'ldlngs of LOL IGO OPALESCENS In Cal ltornla. 
Al though II few squl d 11re caught throughout the year• a I arge percent11ge 
of the landings are made frc:ai April to July. A brief history of the 
processing techniques and values of freezing, drying, and canning Is 
discussed. Most of the drying of squid was discontinued after 1932 
because of unst11ble 111Brkets and Increased oompetltlon. The canning of 
squid has been minor e>«:ept be1ween 19'43-47. Fishermen use three types 
of round haul nets In catching squid: lanpara, purse seine, and 
h11I f-rl ng nets. 
CALL LETI'ERS: SHt 1 C24 
KEYWORDS: LO; landings; processing-freezing, canning, dried; m11rkets; 
gear used 

63. Cohen, G. 1982. Squ Id h1111dl Ing and process Ing In southern Europe. 
pp. 183-186, In: Proceedings of the lnter1111tlo1111I squid symposl .... 
August 9-12, 1981. Boston, MasSBchuset-ts. New England Fisheries 
Developaent Foundation, Inc. 390 pp. 

Squid tubes are the key products for several dishes and 1111rkets In 
southern Eurol)t!, Instructions for their preparation are given, Whole 
squid are washed, the wings removed, skinned, washed In a citric acid 
bath, and glazed with Ice. 
CALL LETI'ERS: QL430 .3 L8 1561 
KEYWORDS: processing 

22 



64. Col llns, J.W, 1892, Report on the fisheries of the Pacl·flc coast of 
the United St8tes. pp. 3-269. In; U.S. Commission of the fish and 
fisher i es. Part XVI. Report of the Canmlssloner for 1888. 269 pp. 

Review of fisheries and fishing Industry between southern 
Cal lfornla and northwest Washington In 1888 with -ntlon of Alaskan 
f i sheries perspective. Econan lc output of Industry Is sunmarlzed. 
Landings, fish ing grounds, fishing and processing methods are 
discussed. 
CALL LETTERS: SH11 A4 
KEYWORDS: f lshery- Pacific NI, Monterey Bay, S. Cal lfornla; gear used; 
processing; landings 

65. Court, W.G. 198'.l. Japan's squid fishing Industry. Mar. Fish, Rev., 
42(7-8}; 1-9. 

A review of the Japanese squid fishing Industry from approximately 
1960-198'.l. Oanesttc l andings have been decreasi ng since record high In 
1968 of >770,000 tons with the characteristics of the fishery changing 
marked ly since then, Depletion of 10DAROOES PACIFIQJS ls widely 
attributed to over fishing. Imports were banned until 1970 because 
Japan's fishery satisfied doaiestlc demand. L1111dlngs began to decl lne 
after 1968. Catches by Japanese beets In overseas waters have 
Increased. The percentage of squid landed by Jigging Is decl lnlng. 
Other fishing 11ethods Include drift gll I nets, set nets, and bottan 
traw Is. Percent of I arger beets In t leet has been I ncreasl ng. The 
focus of the f lshery has sh lfted from coastal to offshore waters. 
Fl shery was unregu I ated until 1969 because the resource was abundant-, 
but with decl lnlng a>UE, compet-lt-fon llllong large m1111>ers of l>oaTS 
beClllle a prob I em. Boats over 5 tons are regu I ated, seasons and area 
c l osures were establ I shed. Demand for squid by consuners has 
Increased, ntlW products and markeTS have been developed, About 40% of 
landings are marketed fresh or frozen and 50% processed Into dried and 
f I avored forms. 
CALL LETIERS: SHll A14 
KEYWORDS: ·Other species; I andl ngs; gear used; market-s; process Ing; 
fishery-Japan; seasons; regulations 

66,. Court, W, 1962, Japan 's squid market. pp. 295-316. In: 
Proceedings of the International squi d symposium. August 9-12, 1981. 
Boston, Massachusetts. New England Fisheries Development Foundation, 
Inc. 390 pp. 

Describes Japan's squid markets, and considers prospects tor 1111d 
approaches to marketing squid In Japan, Discussion Includes supply and 
demand, distribution channels, products and prices, exporting squid to 
Japan , and Japan• s drift gl II net f lshery for OMMASTREPHES BNHRAMI I. 
CALL LETTERS: QL430 .3 LB 1561 
KEYWORDS: fishery-Japan; 11arkeTS; processing-products 
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67 . Craig. R. E. (ed.> . 
Bergen, 21-24 June _v~, . 184, 154 pp. 

1984. Fisheries aex>ustlcs, A symposl1111 held In 
1982, Rapp. P. -v. Reun, Cons. Int. Explcr. Mer , 

Top I cs ex>vered at th Is I nternatl ona I sy11posl 1111 Included 
cal lbratlon of acoustic equipment, survey design, and 'target strength 
measuranents. 
CALL LETTERS: GC1 166 
KEYWORDS: acoust I cs 

68. Crossman, R. 1982. Stilte of the art In handl Ing, processing and new 
product development In New Zealand. pp. 187- 195, In: Proceedings of 
the International squid sym.posl1111. August 9-12, 1981 . Boston, 
Massachuse't'ts. New England Fisheries Oevelopmen't Foundation, Inc. 390 
pp. 

Discussion of the process of and problans associated with 
developing, fran scratch, a strong econanlcal l y viable squid Industry. 
CALL LETTERS: QL430 .3 LB 1561 
KEYWORDS: processing; markets 

69. Dalley , M,D, 1969. A survey of hel111lnth paresltes In the squid, 
LCl. lGO OPALESCENS; smelt, OS~RlJS ll«>RDAX; Jack mackerel• TRACHLRUS 
S\'MMETRIQJS; and Pacific 11111ckerel . SCXJK!ER JAPONIQJS. Cal I f, Fish and 
Gane. 55(3):221-226 . 

Speci mens of squid, smelt, Jack. mackerel , and Pacific mackerel 
were E!xalllined tor larval and adulthelmlnth perasltes, Infection ra'tes 
were 8 .0S. 76 . 9%, 84. 0S and 92,0S In the smelt, squid, Pacific mackerel 
and Jack mackerel respectively . Parasites recovered represented 
cl asses Cestoda, Tranatoda, and Nanatoda, and phy I um Acanthocephal a. 
CALL LETTERS: SHl 1 C22 
KEYWORDS: LO; parasites 

70 . Dewees, C.M. and R,J, Price, 1982. Overview of the squid fishery on 
the Paclf le ex>ast of the United States. pp. 197-221 . In: Proceedings 
of the International squid symposf1111. August 9-12, 1981 . Boston, 
Massachusetts, New Engl and Fl sher les Devel optnent Foundatl on, I nc. 390 
pp. 

Provides a general overview of the Pacific ex>ast squid fishery tor 
the market squid <LOLIGO OPALESCENS), The biology of the Mrket squid, 
history of the fishery, fishing gear and methods, processing 1118thods, 
marketing and product development, and future outlook 11re described. 
CALL LETIERS: QL430 ,3 L8 1561 
KEYWORDS: LO; hmdlngs; gear used; prooessfng- products; mar-ke'ts; 
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71. Durward, R.D., T. l'«laratunga, and R.K. O•Dcr. 1978. Maturation Index 
and fecundity tor the tanate squid ILLEX ILLECEBRQSUS. pp. 24.1-24.10. 
In: Proceedings of the workshop on the squid, ILLEX ILLECEBROSUS, 
Dalhousle Univ., Halifax, Nova Sa,tfa, May. 1978, and a blbl lography on 
the genus ILLEX. Can. Fish. Mar. Sa-v. Tech. Rep., No. 833. 311 pp. 

72. 

Data ob"telned fran squid maintained In captivity and from the wll d 
popul at Ion are used to exam I ne the 111aturatlon process In the te11al es. 
Fecundity was determined fran egg counts of fanafes maln"telned In 
captivity. For tanales of average weight of 443 ± 13 g, average 
fecundity was calculated to be· 400,000 ± 40,000. 
CALL LETIERS: SH223 A88 
KEYWORDS: other species; physiology-gonad maturation; fecundity 

Ehrenberg, 
techniques 
est I 1118tes. 

J.E. and D.W. Lytle. 1977. Sane signal processing 
tor reducl ng the variance In aa,ustl c stock abundance 
Rapp. P.-v. Reun. Cons. Int. Explor. Mier, 170:205-213. 

In this paper, the various sources of error are discussed. A 
theoretical model for acoustic assessment systems Is presented and 
error expressions tor count Ing and I ntegratl ng systans are g lven. A 
lower bound on the mean squared error of abundance estimates shows that 
lntregata-s are optl11Ull processors In high densities and that a,unters 
are optl11um In low densities. An adaptive prosessor- fflat satisfies the 
lower bound on the inean squared error of the estllnate Is described. 
CALL LETIERS: GC1 166 
KEYWORDS: acoustics 

73. Ehrhardt, N.M., et al. 1983. On the fishery and biology of a giant 
squid OOSIOICUS GIGAS In the Gulf of Callf<rnla. Mexloo. FPO Fish. 
Tech. Pap., 231 :306-340. 

The population of giant squid In the Gulf of Calltornla Is clearly 
a sl ngle stock with multi pie oohorts. These migrate separately on 
occasions but are a,ntemporaneous: thel r recrultllent to the major 
fishing grounds occurs around Mey each year. From May to Septanber the 
stock presents the highest densities and thus an optimum situation for 
the fishery. The cohorts grow at different rates depending on thei r 
birth date, and probably their natural 11Crtallty rates are equally 
different even though It has been lmposslble to measure this paraneter 
separately ta- each cohort as yet. Stock assesS11ent analyses Indicate 
that after exploslve fishery development, the stock Is approaching the 
Maximum Sustalnable Yleld CMSY) . Management schemes are difficult to 
define u,less the fishery I s regulated In terms of the less productive 
cohorts, and ·slnce D. GIGAS Is a fast growing and fast dying species, 
It Is essentlal to obtain better knowledge of Its reproduction 
potentlal before advloe In terms of fishing levels can be given. 
CALL LETTERS: SHI F539 
KEYWORDS: west coast species; growth; distribution; abundance; 
migration; l.andlngs; gear used-jigs; model I Ing; stock asses511ent 
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74. Engel, H.H. 1975. CQnmerclal trawllng gear used fer squid fishing In 
the north A"tlantlc (JaJ>8nese gear excluded). FNJ Fish. Rep"t .• 170, 
Suppl. I : 133-141. 

Traw I gear used by squl d vessel s tran oountr res o"ther than Japan 
Is discussed. For several "types of trawls, ne"t dlagrans, dimensions, 
ca"tches, "towing speeds and o"ther lnfcr111atlon Is de"tal led. l"tal Ian and 
French trawlers are using French high opening bottan tr11Wls, Canadians 
are using Engel high opening bo"t"tan trawls, Americans are using "the 
standard 41 A Yankee traw I, and Germans are us! ng pel 1191 c Engel nets, 
Engel high opening bottan tr111rls, and Mewes bottan trawls. 
CALL LETTERS: SHI F543 
KEYWORDS: gear used-trait I 

75. Ennis, G.P. 1978. A Review of the fishery fa- squid and "the general 
b!ologlcal characterls"tlcs of the species, ILLEX ILLECEBROSUS, In the 
Newfoundland area. pp. 5 .1-5.8. In: Proceedings of "the wa-kshop on 
"the squid, ILLEX ILLECEBROSUS, Dalhousie Univ., Halifax, Nova Sootla, 
May, 1978, and a blbl lography on the genus ILLEX. Can. Fish. Mar. 
Serv. Tech. Rep., No. 833. 311 pp. 

The purpose of "th Is brief review Is "to suanarlze the sal lent 
features of "the Newfoundland squid fishery and the general blologlcal 
characteristics of the species during l"ts seasonal occurrence In the 
Newfoundland area. 
CALL LETTERS: SH223 A88 
KEYWORDS: o"ther species; I andl ngs; I eng"th; sex ra"tlo; wel ght; 
flshery-N. Atlantic 

76. Ennis, G.P. and P.W. Collins. 1979. Food and feeding of "the 
short-finned squid, ILLEX ILLECEBROSUS., during Its seasonal occurrence 
In the Newfoundland area. Sel. Pap. IO'IAF, 5:25-29. 

The h lgh percentage of anp"ty stanechs generally found In squl d 
caught In "the Newfoundland area Is Inconsistent wl"th "the observation 
that "their occurrence In this area Is prlmarlly the result of a feeding 
111lgratlon and with the fact that they grow rapidly while In the area. 
S1111pl es collected frQII offshore areas In May and June have a h lgher 
Incidence of crustacean ranalns than f lsh ranalns In the stanachs. 
Feed Ing conditions appear to Improve somewhat when squid f lrst migrate 
Inshore and their diet changes to mainly capel In (MALLOlUS VILLOSUS). 
However, the Incidence of fish remains In the staaachs decl lne fran 
August to Nov•ber and the Incidence of squid r•alns (cannlbal Ism) 
Increases, Indicating a deterioration In feeding conditions over th Is 
period. Squid col lectl on frOIII the offshore area In Novanber-Oecanber 
have a higher Incidence of crustacean ranalns than f lsh ranalns In 
their stanachs, and both "the Incidence of cannlbal lS111 and the 
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percentage of empty stanachs Is much lower than fa- the Inshore samples 
collected during approximately the same period, indicating that feeding 
conditions Improve considerably as squid move offshore in the autL111n. 
CALL LfTIERS: SHI 1674 
KEYWORDS: other species; diet 

77. Evans, R.G. 1976. Aspects of the population biology of the Callfcrnia 
market squid CLOL IGO OPALESCENS, Berry). M.A. Thesis, Callfa-nla State 
University, Hayward. 88 pp. 

Two spawning populations of LQIGO OPALESCENS were detected fran 
mcrphanetrlc analyses of sub-samples collected fran Monterey and 
Southern Cal lfa-nla commerclal squid catches during 1974. Using 
polymodal size frequency analyses, a I lfe span of one to one-and-a-half 
years was predicted with a rorrespondlng growth rate of 17 11111 per month 
fer the first six months, and a decreasing growth rate thereafter. 
Sexual dimorphism was demonstrated, as were weight losses attributed to 
spawning. S1111ples revealed an Imbalanced sex ratio with male squid 
predominating. The squid demonstrated one maja- spawning period per 
month centered around the new moon. 
CALL LETTERS: (NA) 
KEYWORDS: LO; stock del lneatlon; growth; sex ratio; behavior- spawning 

78. Fields, W.G. 1950. A prellmlnary report on the fishery and on the 
blology of the squid, LOLIGO OPALESCENS. Cal It. Fish Gane, 
36( 4) :366-377 . 

Hlstcry of squid fish ing In Monterey Bay Is given, and the annual 
catch tran 1916 to 1948 is shown, Length (mantle length) frequencies 
are shown. The average male Is about 10 11111 longer than the average 
female. Four times as many smal I male as small female ani mals occur. 
Sel ectl on for Slllll I I an lmal s shows that males may beoane mature when as 
smal I as 72 11111, or may ranal n Immature unti I I onger than 11 0 11111; 
comparable sizes tor fanales are 81 11111 and 120 11111. Weight-length 
curves are shown. In larger animals the weights of males exceed those 
of females of comparable length. 
CALL LETTERS: SH11 C22 
KEYWORDS: LO; land ings; length; weight; fishery-Monterey Bay; gear 
used 

79. Fields, W.G. 1963. The structure, development,. food relations, 
reproduction and life history of the squid, LOLIGO OPALESCENS Berry . 
Masters thesis, Dept. Blology, Stanfcrd University . 60 pp . 

The description of LOLIGO OPALESCENS Is ammended. The 
oceanographic seasons affect the I lfe of the squid at Monterey, 
Ca Ii fa-nl a. The t ishery Is centered at Monterey, where I an para nets 
are used, Feeding behavior of the squid Is descrlbe.d, Whl le eating 



one crustacean, L. OPALESCENS contl nues capturl ng offlers with its 
-tentacles. Studies of stanach contents show that crustacea, fish and 
polychaete worms are commonly eaten, with th~ proportion of crustacean 
meals decreasing and fish meals Increasing In larger animals. 
Reproductive systems, spermatophores, gametes and the processes of 
mating and spawning are described and II lustra-ted. L . OPALESCENS 
spawns In winter In the soufflern portions of Its range and In late 
s1.1nmer In the northern portion. Sane spawning may occur In every month 
of the year. Gross embryology Is described and Illustrated. The 
Incubation period Is 3 to 4 weeks at 16 degrees C. Sex ratio Is 1:1. 
Two distinct populations enter the spawning grounds during -the year . 
One Is dominant from January to June, the other from July to December. 
Almost al I females spawn at the age of 3 years; this Is the modal age 
for spawning males. Al I squid die after one season of spawning. 
CALL LETTERS: (NA) 
KEYWORDS: LO; description; diet; behavior-feeding; sex ratio; age; 
length; physiology-embryology 

80 . Fields, W. G. 1965. The structure, development, food relations, 
reproductl on, and I I fe h I story of the squ Id LCX. IGO OPALESCENS Berry . 
Cal It. Fish Game, Fish Bui I., 131:1-108. 

The desert pt I on of L. OPALESCENS <Berry, 1912) Is arnmended to note 
that arms of the male are approximately 50J longer than -those of the 
female, and Is supplemented by description of the cola-s of the I Iv Ing 
animal. The oceanographic seasons affec-tlng the I lfe of the squid at 
Monterey, California, Include a period of upwelling fran Mar . -Aug. , an 
oceanic period duri ng Sep. and Oct. when offshore water approaches the 
coast, and a Dav I dson Current per I od tran Nov., to Feb. when an i nshore 
current flows northward along the coast. Feeding behavior of the squid 
Is described, While eati ng one crustacean (e.g. SPIROITOCARIS sp. ) L . 
OPALESCENS continues capturing others with Its tentacles, bui l ding up a 
reserve of active prey within the loosely- held cone of arms. No 
evidence of the use of cephalotoxln was seen. Studi es of squid stomach 
contents show that crustacea, fish and polychaete worms are commonly 
eaten, with the proportion of crustacean meals decreasing and fish 
meals Increasing In larger animals. Squid larger than 120 nm dorsal 
mantle length exhlb-lt some cannibal Ism, but squid remains were not seen 
In stanachs of animals saial ler than this. Plerocercold stages of 
tapeworms are occasionally found In the gu-t. Reproductive systems, 
spermatophores , g1111etes and the processes of mati ng and spawning are 
descrl bed and 111 ustrated. Two di stl net popul atlons entered the 
spawning grounds during the year. One was dominant from Jan.- Jun. , the 
other from Jul . -Dec. Each population was associated with different 
oceanographic conditions at Monterey; the Nov. spawning group 
apparently migrated tram south of Point Conception with the Davidson 
Current. Males may be mature at 72 nm or remain Immature to 130 nm; 
comparable sizes fa- fanales are 81 nm and 140 mm, respectively . 
Almost al I females spawn at the age of 3 - yrs; this Is the modal age for 
spawning males, but a few older and many younger lndlvlduals greatly 
extend the size range of males In spawning schools. All die after one 
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81. 

82 . 

83. 

season of spawning. A severe reduction In average size of the spring 
spawn I ng stock occurred In 1947-1952 and pers I sted th rough 1961; s I zes 
In 1962 were equa I to or I arger th an those of 1948. 
CALL LEmRS: SH11 C24 
KEYWORDS: LO; description; behavior-spawning, feeding; age; 
d I str I buti on; habl tat; gear used; I andi ngs; markets; seasons; I ength; 
weight; growth; diet; fecundity 

FIi atova, z. A. Ced.>. 197 4 . 
continental slope In the Gulf 
Sci ., No. 3204. 494 pp. 

Multldlscipllnary Investigations of the 
of Alaska area. Can. Trans. Fish. Aquat. 

This col lectlon contains the results of Investigations in the Gulf 
of Alaska and the Aleutian abyssal trench. Quantitative data were 
obtained on the vertical and horlzonal distribution of I lfe along the 
slope of the bathyal zone and on biological zonatlon. There are also 
articles on hydrology, hydrochemistry and microbiology In the region 
I nvest I gated. 
CALL LETTERS: SH223 A9 (micro) 
KEYWORDS: other species; distribution-vertical 

Fl scus, C. H. 
eastern North 
44(2):1-10. 

1982. Predation by marine mammals on squids of the 
Pacific Ocean and the Bering See. Mar. Fish. Rev., 

This paper Is an attempt to consolidate and make available 
I nta-matl on from several sources on the rel atl onsh i p between squ Ids and 
their major marine mammal predators. Over the continental shelf, 
f I shes compr I se most of the d I et of mar I ne mamma Is, but a I ong the 
continental slope fish and squids are equally Important prey. I n 
oceanic waters squids are usually the most Important prey . The 
frequency of occurrence of squ l ds In the stanach contents of mar I ne 
mammals was used to assess whether a species was sufficiently abundant 
In ·some parts of the North Paci f I c OcecJl and Ber Ing Sea to support 
commerc I al f I sher I es. 
CALL LETTERS: SHI I At 4 
KEYWORDS: LO; predators-marl ne mamma Is; abundance 

Fiscus, C.H. 1984. 
Mammal Laboratory. 

Catalogue of cephalopods at the National Marine 
NOAA Tech. Mano., NMFS F /Ml'C-65. 120 pp. 

The cephalopod col lectlon at the National Marine Mammal Laboratory 
Is used primarily as an aid to the Identification of cephalopod ranalns 
found In the stomachs, scats, and spew I ngs of marl ne mammals. As such,. 
those parts of cephal opods which persl st after the soft parts are gone 
are prominent In the collection (I.e. , beaks, gladll, and statoliths). 
CALL LETTERS: SH11 A5414 
KEYWORDS: LO; west coast species; predators-marl ne mammals; beaks 
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84. Fl anagan, P. 1983. Squid handling 1111d processi ng In Callfornia. pp. 
97-112. In: Proceedings of the west a>ast squl d symposl un. February 
1-2, 1983. Newport, Oregon. Oregon State Uni v. Sea Grant Mirlne 
Adv I sory Program. 149 pp. 

DI scuss Ion of the squl d process I ng procedures used by the General 
Fi sh Co., Cal lfornla. Production Is maintai ned at a low level In order 
to keep qual lty high. Squi d Is frozen as qulckly as possible to keep 
bacteria count low. Carton design and pr eservation procedures are very 
Important, Hydraul I c conveyer belt system Is 11uch ina-e effective then 
mechanical system. Cons1111er education Is of critical l11portance In 
marketing of squid. 
CALL LETTERS: SH374 . 52 U6 W41 
KEYWORDS : processing; mar kets 

85 . Flores, E. E.C. 1972, Hand I lne f lshlng for squid In the Japan Sea. 
FNJ Fish. Clrc. , 142:1-6. 

Discusses the devel opment of the handl l ne (jigging) fishing gear 
and Its operation. Or lglnal ly the squid handl lne was a slmple pole, 
llne, and Jig. The multlple handllne was developed to llnprove catching 
efficiency. A series of jigs, a revolvlng drun, and autanatlon were 
later developed. 
CALL LETIERS: SH1 F537 
KEYWORDS: gear used-Jigs 

86 . Flores, E. E.C. 1982. Light attraction techniques In squld fishing. 
pp. 55-68. In: Proceedings of the International squid sy111posl 1111 . 
August 9-12, 1981. Boston, Massachusetts. New England Fisheries 
Development Foundati on, Inc. 3!Xl pp . 

There I s a trend of replacing Incandescent lanps with halogen 
I amps. Preference to II given type of I lght by one species may be 
dlfterEKrt tor another speci es. The type of fishing gear and behavior 
of squid can affect the desi red I l ghtlng arrangement. The effecti ve 
I lght Intensity Is about 2-3 KW per -ter of the vessel l ength. 
Reaction of squ i d to colored I lght may be to brightness rather than 
color. 
CALL LETTERS: QL430 . 3 L8 1561 
KEYWORDS: gear used- 1 lghts; behavior-school I ng 
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ff/. Frey. H.W. 1971. Callfernia•s living 11arlne resources and their 
u-tll lzatlon. Callf. Dept. of Fish and Gane, Sacramento. 148 pp. 

This repor-t Is Intended to be a oomprehenslve master I nventery and 
preliminary master plan fer u-tll lzatlon of all ocean f lsh resouroes 
fran existing scientific lnfermatlon which Includes the biology. 
hlstery, statistics, and eoonanlcs of the fisheries. Squid portion 
slllllll8rles the hlstery of the fishery, status of biological knowledge, 
and status of population. 
CALL LETTERS: QH95 .3 F7 
KEYWORDS: LO; landings; processing; gear used 

88. Fry, D.H. Jr. 1931. The ring net, half ring net, er purse l1111pare In 
the fisheries of Callfcrnla. Calif. Bur. Mar. FISh Bull., 27: 1-67. 

G Ives a deTa 11 ed account of r Ing nets as they were f I rst bel ng 
used In Cal lfernla. Gives account of the hlstery, structure and types 
of boats used In the Callfcrnla fisheries. Operation and CXllllparlson 
with purse seine and lampara Is discussed. 
CALL LETTERS: SH11 C24 
KEYWORDS: gear used-ring net, purse seine. lempara 

89. Giese, A •. c. 1969. A new approach to the bloche111ical a,mposltlon of 
the mol I usc body. Oceanogr. Mar. Blol. Ann. Rev.• 7: 175-229. 

In the cephalopod portion, the body oomponenn (.by j weight) of 
LQIGO OPALESCBIS Is described. Data fer males and fanales are 
separate because of the greater rela-tlve bulk of reproductlve ·crgans In 
the fanales. Muscular mass dominates the body. with the reproductive 
ergans bel ng the next rost Important CX>fflponent. Water I evel s In LQ IGO 
are highest In the mantle, gll Is, brain. end eyes. Ash levels of 
LQIGO are relatively low, the highest being In the testis. Protein Is 
the meja- crganlc oonstltuent. Lipid levels are relative high, 
carbohydrates and glycogen level s are relatively low. Changes are seen 
CXllllparlng grnvld and spent squid. In spent squid protein level 
decreases and lipid level Increases. Total body 11111ss of tissue 
decreases by as much as 50j In fema I es and 30j In ma I es. 
CALL LETTERS: GCI 0375 
KEYWORDS: LO; lengths; physlology-nutrltlonal analysis 
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90, GIipin-Brown, J,B, 1977, The squid and Its giant- nerve fibre. Symp. 
Zool, Soc. Lond,, 38:233-241. 

An explanation of the lqiortance of the squid's giant nerve fibre 
to the squl d, and to Mn, This report Is a transcrl pt of the 
comme.ntary of a 16 llll! fllm of the SB111e title which was made for the 
Symposium. It gives a brief account of Professor J,Z, Young's 
lnvestlgat-lons of the giant nerve fibres of squid In the 1930s and 
describes some of the techniques that other scientists have developed 
for subsequent studies of nerve fibres. 
CALL LETTERS: Qll 2712 
KEYWORDS: physiology-nerves 

91. Gosl lne, J,M,, J,D, Steeves, A,D, Hir-.an, and M.E. Demont, 1983, 
Patterns of circular and radial mantle muscle activity In respiration 
and Jett Ing of the squ Id LCX. IGO OPALESCENS. J, Exp. Biol,• I 04:97-11 0, 

The aut-hors were able to distinguish the pattern of radial muscle 
activity fran circular muscle activity, and In so doing were able to 
detennlne the functlo1111I role of these muscle groups Ii, motor 
behaviors. Three distinguishable phases of activity appear during 
escape jets: (I), hyper-Inflation brought about by the contraction of 
the radial muscles; (II), the Jet powered by the contraction of 
circular muscles; and (111), ref II ling powered largely by the elastic 
recoil of the 11111ntle wal I. Two distinctly different patterns of 
muscular activity were seen In respiratory mov-ent-s, One pattern 
(pattern I) Is powered by the radial muscles alone, while the other 
(pattern II) ls powered by the circular auscles alone. 
CALL LETTIRS: QH301 J6 
KEYWORDS: LO; physlol ogy-b I ochan'lcal analy Is; behav lor-sw 1-1 ng 

92, Grieb, T.M. and R.D. S-n. 1978. A study of spermatogenesls In the 
spawn Ing popul atl on of the squl d. L{L IGO OPALESCENS. Call f. Dept. 
Fish Gane, Fish Bull., 169:11-21. 

Describes the maturat-lon process In a spawning population and 
provides Information concerning spermatogenesls at the election 
microscopic level In the market squid, Data Indicate that males spawn 
only once and die soon afterward and that there Is no posslbll lty that 
some males mat-ure preooclously, survive the Initial spawn, and spawn 
agai n the fol lowing spawning period or year. 
CALL LETTERS: SH11 C24 
KEYWORDS: LO; physiology-gonad maturation; 
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93. Griswold, C. A. and Jerane Prezioso. 1981. IN SllU observations on 
reproductive behavior of the long- finned squid, LOLIGO PEALEI. U.S. 
NMFS Fish. Bui I., 78(4):94~947 . 

The authors observed a large squid egg 111ass In 6 m of water 
attached to one side of a smal I boulder. The surrounding area was a 
sandy/mud bottan. Squid moved toward the egg mass In a semlclrcle 
about 2.5-3 .0 11 fran the mass approxlmtely 1 m off the bottan. The 
squid were In wel I-defined pairs with the saal ler females par allel to 
and on the I et t of each ma I e. They d Id not observe co I a- changes 
during the observation per iod. All of the anlmals appear~d to be In 
good condition. One pai r of squid at a time approached the egg mass 
with their arms held forward and tentacles extended. The ta11ale and 
mal e Intertwined anns as they exTended than Into the egg 111ass. They 
surmised that the female was depositing an egg capsul e and that the 
male was exhibiting parental care er "groaning" behavla-. Each pair 
stayed 2-4 seconds then 11oved backward Into the same position It had 
previously occupied In the semicircle. At that time another pair moved 
forward. There did not appear to be eny erder In which pairs 
approached the egg 111ass; however. no mere than one pal r approached at 
any given ti me. The same pal r appr oached ma-e thllfl once. The Ir 
obser.vatlons of L. PEALEI Indicate a social structure which Is wel I 
def lned and different frOII that described fa- o1ber species. 
CALL LETTERS: SH11 1113 
KEYWORDS: other species; behav ler-spawnl ng 

94. Gutworth . M.S., B. L. Tinker. and R.J. Leason. 1982 . Textural 
evaluation of squid (ILLEX ILLECEBROSUSl as affected by cook time: 
sensory and Instrumental analysls. pp. 223-233. In: Proceedings of 
the I nternatl ona I squ Id symposl um. August !r-12, 1981 • Boston, 
Massachusetts. New England Fisheries Development Foundation, Inc. 300 
pp. 

Study determ lned how the texture of I. ILLECEBROSUS changes as a 
fwictlon of cook time. Resul ts show that the method of cooking squid 
has a marked effect on the texture of the flesh. The sensory results 
support the thea-y that squid should be cooked either very quickly for 
2-3 mi nutes or slnnered for per i ods greater than 16 minutes fa- optimum 
textural properties. 
CALL LETTERS: QL430 .3 L8 1561 
KEYWORDS: physlology-blochemlcal analysis 
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95. Haard, N.F. 1982. Utll lzatlon of squid In canada. pp. 235-243. In: 
Proceedings of the lnternatlonal squid symposium. August 9-12, 1981 . 
Boston, Massachusetts. New Engl and Fl sher I es Development Foundatl on, 
Inc. 390 pp. 

ILLE.X ILLECEBROSUS Is harvested off the c:oests of Nova Srotl II and 
Newfoundland. It Is prlmrlly sold to fcrelgn markets, although some 
Is used domestlcal ly as bal-t. Frozen squid has been exported since 
1950 and recently sales have Increased. Production and export of dried 
squl d has Increased In recen"t years. 
CALL LETIERS: QL430 . 3 LB 1561 
KEYWORDS: processing-dried, freezing; markets; flshery-N. Atlantic 

96. Hanabe, M., T. Kawakanl, Y. Wll'tabe, T. Okutanl, and K. Ikeda. 1975. 
Rev Jew of cephal opod resources and thel r exp I ol tatlon by Japan. FAO 
Fl sh . Rept. 170, Suppl 1: 1-3. 

The species of wcrld cephalopods presently exploited are aostly 
large-sized cuttlet lsh and squids In the fmll les SEPI IDAE, 
LOLIGINIDAE, and OMMASTREPHIDAE and a few octopods. The oommon 
Japanese squid, TOOAROCES PACIFICUS, ylelds the largest catch, dllefly 
by jigging, of 300 - 700,000 tons annuaty. It Is estimated that a 
yield of 500,000 tons a year could be obtai ned tran each species of 
anmastrephlds 11\rough 1110dern f lshlng practices. A brief sunmary of 
ecology, blology, and f i shery of sane species Is given. 
CALL LETTERS: Sli1 F5(5 
KEYWORDS: other species; landlngs; gear used; migration 

97. Hanuro, c. 1975, Concept and design of the 99 GT squid Jigging 
vessel. F,O Fish. Rept. 170, Suppl 1:103-106. 

The 99 GT squid Jigging vessel was developed to decrease the labor 
necessary In the fishery. Autcmated jigging machines, with the 
poss( bl I lty of ra.iote rontrol. are used and squl d are moved on conveyer
belts. The new vessel requires less than halt the number of crew as 
the tradltlonal vessels. General layout and specifications of the 
vessel are given. 
CALL LETTERS: SHl 1543 
KEYWORDS: gear used-vesse I; gear development 

98. Hanlon, R.T. and R.F. Hixon. 1983. Laborata-y maintenance and culture 
of octopuses and lollglnld squid. pp. 44-61. In: Berg, C; J. Jr 
(ed.). Culture of Marine lnverte1:>rates: selected readings. Hutchinson 
Ross Pub I 1Sh Ing Co. Stroudsberg, Penn. 386 pp. 

Cephal opods are used by the sclentl t le CXllllfflun I ty as research 
models In a wide variety of appl !cations. Developments over the past 
15 years In aquarlLm design and the successful maintenance and rearing 
of a few cephalopod species Indicate that future potentlal Is high ta-
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99. 

111arlculture of selected cephalopod species. In rearing experlinents, 
the best results have been achieved with I lttoral cephalopods, 
especlal Jy bottan dwellers. Less success has occurred with pelagic 
species. Bl bl I ography of closed seawater systan rear Ing or ma I ntenance 
of cephalopods Is given. Rearing 111e1hodology for OCTOPUS JOUBINI and 
Joi lglnld squids ls outlined. Maja- problans In culturing LOLIGO from 
eggs to adult are associated with providing the right size and type of 
food at the right time, 
CALL LETIERS: QL362 .8 C84 
KEYWORDS: LO; ottier species; artlflcal rearing; diet-artificial 

Hanlon, R.T., R.F. Hixon, and W.H. Hulet. 1978. Laboratory 
maintenance of wild-caught lollglnld squids. pp. 20.1-20.13. 
Proceedings of the workshop on the squid, ILLEX ILLECEBROSUS, 
Univ., Hal lfax, Nova Sex>tla, May, 1978, and a bibliography on 
ILLEX. Fish. Mar. Serv. Tech. Rep., No. 833. 311 pp. 

In: 
Dalhousie 
the genus 

Adult (wild-caught) lol lglnld squid were kept In onshore 
closed-systan seawai"er tanks for several weeks, end In Isolated 
experiments lndlvldual squids ranalned heal1hy fer as Joog as tour 
months. It should be pointed OUT that success In keeping large squids 
In onshore aquaria was directly related to capturing und1S1aged animals. 
Prevention of skin abrasion during capture, transport aboard ship, and 
tr ans fer to the I abor atery Is mandai"cry fer I ong-tenn surv Iv a I • 
CALL LETTERS: SH223 A88 
KEYWORDS: other species;. artlflcal rearing; growTh; dlet-artlflcal 

100. Hanlon, R.T., R.F. Hixon, and W.H. Hulet. 1983. Survival, grow1h, and 
behavior of 1he lollglnld squids LOLIGO PLEI, LOLIGO PEAI..El, and 
LOLLIGUNCULA BREVIS (Mollusca: Cephalopoda) In closed sea water 
systans. Biol. Bui I., 165:637-685. 

Squl els were captured by nl ght I lghtl ng, trew 11 ng, er sel n Ing In 
the nerthern Gulf of Mexico fer laboratory maintenance. Two types of 
reclrculatlng sea water systans were designed and evaluated: a 2 m 
circular tank and a 10 m long raceway. Mean laboratory survival was: 
LOI. IGO PLEI to <12 to 252 m aintle length. 14..l 11 days, maxl1u111 .84 
days; LOLIGO PEAL.El (109 to 285 mn fol.) 28 days, maximum 71 days; 
LOLLIGUNClJLA BREVIS (27 to 99 m 14..l 19 days, 11111xlmin 125 days. 
Smaller squids showed significantly poorer survival than larger ones. 
Al I squids fed wel I on a variety of I Ive estuarine f I shes and shrimps. 
Growth rates depended upon stage of maturity. The highest rai"es were 
LOI.. IGO PLEI 59 lllll/month C 23 .8 g/mo), LOI.. IGO PEAi.Ei 77 lllll/mo (67 ,3 
g/mo), and LOLLIGUNQJLA BREVIS 31 lllll/mo (17 .2 g/mo). Key factors for 
I aborai"ery surv lval were C 1) prevention of sk In d1111age, (2) tank 
systems with sufficiently large horizontal dimensions, (3) high quality 
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wirter, (4) 11nple food supply, (5) no crowding, (6) maintaining squids 
of slmllar size to reduce aggression and cannfballsm, and (7) 
segregating sexes to reduce aggression associated with courtship, 
mating, and egg laying. 
CALL LETTERS: QH301 856 
KEYWORDS: otfler species; artfflcal rearing; growth; length; 
dfet-artfflcal 

101. Hanlon, R. T., R.F. Hixon, W.H. Hulet, and W. T. Yang. 1979. Rearing 
experiments on tfle Cal lfornla market squid LOLIGO OPALESCENS Berry, 

102. 

1 911 • Vel I ger, 21< 4): 428-43 1 • 

Attempts were made In the laboratory to rear squid hatchl lngs from 
eggs. Hatch I lngs were reared up to 79 days at 16 degrees C. Live 
copepods were tfle primary diet. lnltlal high mortal lty was partially 
due to the lnablllty of tfle squid hatchllngs to catch copepods: 
Successful hatch II ngs I earned to attack the copepods fran beh Ind to 
avoid their antenfllle, Fin abrasion was the prlncfpal cause of 
mortal fty. Growth rate$ were highly variable, ranging fran 1.1-5.6 m, 
mantle lengtfl per month; maximal mantle length attained was 17.3 m. 
LOL 160 may be reared to adu I ts In I abor atory aquar I a. 
CALL LETIERS: Qll V4 
KEYWORDS: LO; artlflcal rearing; growth; dlet-artlflcal; 

Hardwick, J.E. and J . D. Spratt. 
market squ Id, LOL 160 OPALESCENS, 
Rep., 20:35-39. 

1979. Indices of the avallabfl lty of 
to the Monterey Bay f i shery. ca I CX>FI 

The avallabll lty of market squid to the Monterey lanpara fleet has 
fluctuated grossly In the past two decades, causing considerable 
econau le hardsh Ip In recent years. The poor avail abll lty of squl d at 
Monterey dur Ing 1952, 1958, 196()-61, 1966, 1970, and 1973 and 1975 was 
the primary reason for poor catches those years. Catches were also low 
In 1950, 1953, and 1962, but this was apparently due to lack of demand. 
High fourth-quarter sea I evel s and a strong Dav I dson Current appear to 
be one set of factors often associated with poa- avallabll Jty of squid 
to the Monterey f I shery the fol I ow Ing sumlll8r. 
CALL LETTERS: SH351 S2 C22 
KEYWORDS: LO; fishery- Monterey Bay; landings; markets; abundance 
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103. Hartzel I, 0. 1983. AutomaTlon In the squid processing lndusrry. pp. 
113-121. In: Proceedings of the wesi" coast squid symposlun. February 
1-2. 1983. NewporT. Oregon. Oregon StaTe Univ. Se11 Grant Mar I ne 
Advlsa-y Progrmi. 149 pp. 

Th Is art I cl e prov I des a descr I pt I on ot the operatl on of an 
autanaTlc squid cleaning machine developed by the Squid Machine Ca-p •• 
SanTa Cruz, CA, 
CALL LETTERS: SH374 .52 U6 W41 
KEYWORDS: processlng-autanaTed 

104, Hedgepeth, J.B. 1983. Annotated references to techniques capable of 
assessing The roles of cephalopods In the easTern rroplcal Pacific 
Ocean. with emphasis on pel~lc squids. NOAA Tech. Memo. twS, No. 39. 
74 pp. 

This anno1"aTed blbl lography presents a I 151" of publ !cations 
relevant To pelagic cephalopod assesSMenT, especially the assessmenT of 
epl pe I agl c squl ds, In the easi"ern rropl cal Paci t I c Ocean CElP>. Two 
criteria were used tor seleci"lon of arTlcles. Articles concerning 
cephal opods were of pr lmary I nTerest. art I cl es have been se I ected fran 
worldwide sources. The second criterion was presenTaTlon of assessment 
Techniques appl I cable to ETP cephalopods. Selection was noi" cont lned 
To methods which have been used solely within the ETP. A sWMl!lry of 
the art I cl e and a 11 ST of key words for each reference was comp II ed. A 
wide varlefy of subjects were considered To be relevanT To the Topic of 
assessment. Sane perTlnenT subjects were capTure gear and Techniques, 
si"ock dlfferentlaTlon, troph le dy1181'1 lcs, ldentl f lcatlon of species, 
population 1110del ling, growth and reproduction, dlsi"rlbutlon, and other 
censusing methods. The references were enTered Into a microcomputer 
d I sk star 8ge. There are about 500 keywords wh I ch reference 
approx I mately 200 eni"r Jes. 
CALL LETIERS: SH11 A5415 
KEYWORDS: other species; blbl lography; sTock assessment 

105. Herring. P.J. 1977. Luminescence In cephalopods and fish. Symp. 
zool. Soc. Lond •• 38:127-159. 

Blolumlnescence In cephalopods Is probably restricted TO the 
Teutholdea, the Sepioldea and Vanpyranorpha. The maJorli"y of the 
genera with in these orders are known To I nclude lumi nous species. 
Lumlnlscence may be produced either by lni"rlnslc chemical sysi"ems or by 
symbloTIC luminous bacteria In special organs, Light organs are found 
In a varlefy of anaTanlcal positions and range from simple patches of 
photogenic tissue TO highly elaborate organs with many accessory 
opTical structures. The organization and dlsposlTlon of cephalopod 
l ight organs Is described and compared with thaT of the lighT organs of 
fishes. Though there are many slmllarlTles bei"ween the i"wo groups 
there are also significant differences, particularly In the reflecTor 
sysi"ems. The chertlsi"ry of cephalopod l1a1lnescence, though pocrly 
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known, appears to be closely al lled to that of many oitler merlne 
organisms, end, with a, few possible e>«::eptlons, l1111lnescence Is under 
nervous control. Light organs of different structural types within a 
slngle species may operete either Independently er In concert. 
Possible functions considered Include ventral camouflege, distraction, 
disruptive II lunlnatlon and canmmlcetlon. 
CALL LETTERS: Qlt Z7 t 2 
KEYWORDS: LO; other species; physlology-photophores 

t06. Hlrtle, R.W.M. t978. Observations on feeding and groaning behaviours 
of captive squid, ILLEX ILLECEBROSUS (Lesueur, 1821>. pp •. 13.1-13.5. 
in: Proceedings of the wcrkshop on the squid, ILLEX ILLECEBROSIJS, 
Dalhousie Univ., Hellfax, Nova Scotia, May, t978, and a bibliography on 
the genus ILLEX. Can. Fish. Mar. Sa-v. Tech. Rep., No. 833. 31t pp. 

This paper describes feeding and other behaviors observed In the 
squid ILLEX ILLECEBROSUS. I. ILLECEBROSUS employs speed, cola- chl!l'lge, 
and tentacular manlpulatlon of free-swl11111lng prey to effect capture. 
CALL LETTERS: SH223 A88 
KEYWORDS: other species; behavior-feeding, groaning; diet-artiflcal 

107. Hixon, R.F. 1911>. Potential (X)ffllll8rclal squid resources of the Gulf of 
Mexico~ an updated review. pp. 54-73. In: Flandorfer, M. and L. 
Skuplen (eds.). Proceedings of a wa-kshop tor potentlal fisheries 
resources of the northern Gui f of Mexi co. Lou Isl ana State Univ. Sea 
Grant Progrmi. 

Six species of squid that occur In the Gui t of Mexico have been 
suggested to have CCINll8rclal potential. The description, distribution, 
size, lite history, migrations, and existing fishery Is reviewed tor 
each species. At the present tl1118 squids contribute only e .smal I 
tract i on of the toter I endings from the northern Gui f of Mexico. The 
size of poss Ible stocks of each species are unknown at the present 
time. Recommendations fer developtnent end expansion of the Gulf squid 
fishery are given. 
CALL LETTERS: (NA) 
KEYWORDS: other species; description; distribution; migration; length; 
gear used 
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108. Hixon, R. F. 1983 . LQ.IGO OPALESCENS. Chapter 17. pp. 95-114. In: 
Boyle, P.R. (ed.) . Cephalopod fife cycles . Volume I . Species 
accounts. Academic Press, London. 475 pp. 

Canprehenslve account of cephalopod biology and description of 
I ife history by species. Otapter on LOLIGO OPALESCENS Includes 
discussion on egg and juvenlle stages, growth, 111c1turatlon, 
reproductl on, morta 11 ty, and ecology . 
CALL LETIERS: QL430 .2 C461 
KEYWORDS: LO; distribution; growth; behavior-spawning; 
physiology-gonad maturation; predators; diet; abundance 

109. Hixon, R. F., R.T. Hanlon, S.M. GIi lesple, and W.L. Griffin. 198> . 
Squid fishery In Texas: blologlcal, eoonanlc, and market 
considerations. Mar . Fish. Rev ., 42(7- 8):44- 50 . 

Presently nomaJor squid fishery exists In the Gulf of Mexico. 
The constral nts that hinder the development of the t ishery were 
examined, using Texas as a model . Sever al biological , eoonanlc, and 
marketing problems were Identified that Indicate a squid fishery Is not 
viable In Texas at this time, although future potential tor one exists. 
Rel fable blologlcal estimates of population size must first be made. 
Fi sh Ing 1118thods conducive to captur Ing the fast- mov Ing school Ing squ Id 
must be employed for optlml catches. I ncreased demand needs to be 
establ lshed so fishermen and processors wll I be able to receive higher 
prices. In the dolllestlc market obstacles exist In terms of product 
name, texture, and marketable forms. 
CALL LETTERS: SH11 Al 4 
KEYWORDS : other species; landings; gear used; markets; values; 
fishery-SE US; distribution 

110. Hixon, R.F., R.T. Hanlon, and W. H. Hul et. 1981 . Grow'ltl and maxi m! 
size of the long-finned squid LQ.IGO PEALE! In the northwestern Gul f of 
Mexico. J. Shel I fish Research, 1(2):181-185. 

Growth of LOL IGO PEALE I In the northwestern Gui f ot Mexl co Is 
estimated using length-frequency analyses of seasonal samples obtained. 
via trawling and jigging or dlpnettlng of specimens attracted to lights 
at night. Maximal size and age are estimated, Growth of males of L. 
PEALE I ranged from 6.5 to 24.5 11111 per month, wh ii e female growitl ranged 
fran 8 .6 to 14. 2 am per month. Maximal sizes (mantle length) of males 
and females were 285 11111 and 207 11111, respectlv·ely, suggesting a sanewhat 
shorter I lfe span than the 14 to 24 months found in more 
temperate-water populations. 
CALL LETTERS: SH370 Al J61 
KEYWORDS: other species; grow'ltl; I ength; age 
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111. Hixon, R.F., M.J. Soils Ranlrez, and M. VII loch. 1900. Aspects of 
mcrphanetr I cs and reproductl on of the squ Id OMNASTREPHES PTEROPUS, 
Steenstrup 1885 In the western Gulf of Mexico. Bull . Nrrer. Mataco. 
Union, Inc., 1900:54-60. 

Orange-back squids were obtained during nine seasonal cruises. 
Squids were atiracted with night I lghts and captured with dip nets, 
hand- held squid j lgs or autanatic squid J lg mach ines. 0""1ASTREPHES 
PTEROPUS was observed and o:>l lected in al I seasons, with the largest 
catches recorded In June. Largest catches occurred during the new 
moon. Females were significantly larger than males, Ca mean of 21 .6 cm 
mant I e I ength vs a mean of 1 5. 4 an mant I e I ength > but f ena I es were 
significantly outnlll!bered by 11Bles In the catch, C36.1 percent vs 63.9 
percent) . Sexually mature males and females were collected In winter, 
spring and sum,er, spawning therefore may take place year-round I n the 
Gulf of Mexico. Two mature females contained approximately 52,600 and 
186,500 mature ova when captured. The gut contents (1) showed that 
crustaceans, f I shes and squl ds were preyed upon, and (2) suggested that 
food habits change with Increasing size of squid. 
CALL LETTERS: CNA) 
KEYWORDS: other species; gear used-1 lgh'ts, J lgs, nets; length; sex 
ratio; fecw,dlty; diet 

112. Hobson, E.S. 1965. Spawning In the Pacific coast squid LOLIGO 
OPALESCENS. Underwater Natural I st, 3: 20-21 • 

L. OPALESCENS spawns at various tl111Bs of the year I n Cal lforn ia 
costal waters over sandy botton a't a depth of approximately 30 feet. 
The male uses his left ven'tral arm to transfer spermatophores from his 
siphon to the mantle cavity of the fE!lllale. Fol lowlng copulation, the 
fenale deposits her eggs on sandy bottan. The eggs are encased In 
elongated gel at! nous capsules. They are usal ly deposited abou't the 
periphery of egg masses prev i ously deposi t ed by other squids . Upon 
completing the reproductive activity, both male and fanale squids die. 
CALL LETIERS: CNA) 
KEYWORDS: LO; behav for-spawn Ing 

113 . Hochberg. F.G. Jr. and W.G. Fields . 1900. Cephalopoda: The squids 
and octopuses. Cllapter 17. pp. 429-444. In: Morris, R.H., D. P. 
Abbott, and E.C. Haderl le. Intertidal Invertebrates of Cal ltornla. 
Stanford Univ. Press, Stanford. 600 pp. 

Description, habltilt, distribution, II lustratlons, photographs, 
and natural history no'tes of cephatopods found In Cal lta-nla waters. 
CALL LETTERS: Qll 376 .1 C3 16 
KEYWORDS: description; length; habitat; diet; behavior ; LO; west coast 
species 
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114. Hulet, W.H., M.R. Vil loch, R.F. Hixon, and R.T. Hanlon. 1979. Fin 
damage In captured and reared squids. Lab. Anlm. Sci., 29(4):528-533. 

Fin damage was a majcr factcr in the mertal lty of wild-caught 
squids kept In the laboratery. Infection of abraded fins by 
opportunistic bacterial ·pathogens Impaired swlirmlng and led to death. 
Serious skin abrasions were especially oommon In trawl-caught squids. 
Dlpnets and jigs lnfl lcted minima I trauma and were preferred fer squid 
capture. Fin damage also occurred during transporatlon and during 
mal ntenance of squ Ids In onshore tanks. A successful aquarl um systan 
with recycled sea water was used fer squid maintenance. Hert-chi Ing, 
Juvenile and adult lollglnld squids renalned healthy In closed-systan 
aquar i a fer periods ranging fran 1 to 16 weeks. 
CALL LETIERS: (NA) 
KEYWORDS: physlology-blochEllllca l analysis; gear used; artlflcal 
rearing 

115. Hurley, A. C. 1976. Feeding behavlcr, food consunptlon, growth, and 
resplratlQn of squid LOL IGO OPALESCENS raised In the laboratory. U.S. 
MS Fish. Bull., 74:176-182. 

The squid L. OPALESCENS was raised In the laboratory to a maxlmun 
age of 100 days on a diet of ARTEMIA naupl 11 and adults. Newly hatched 
squid (2.7 irm mantle length) readily attacked ARTEMIA naupl I I (length 
0.7 irm), ARTEMIA adults C length 5 nn), oopepods < length 1 nm), and 
I arval f lsh C length 4 11111). Feed Ing rates varied between 35-a>J of 
squid body w/day. Growth rate was highly variable In different 
Individuals, ranging fran 0.5 to approximately 4.5 nn mantle length/mo. 
Resp I rat I on rates were obtal ned at 15 degrees C fer squ Id of 3 
different ages and at 10 degrees, 15 degrees and 20 degrees C fer 1 day 
old squid .• 
CALL LETTERS: SH11 A13 
KEYWORDS: LO; artlflcal rearing, growth; dlet-artlflcal; length; 
physiology-respiration 

116 . Hurley, A.C. 1977. Mating behaviour of the squid LOI. IGO OPALESCENS. 
Mar. Behav. Physlol., 4:195-203. 

In the laboratcry the squid L. OPALESCENS exhib i ts dominance 
behavior during spawning. A single danlnant male keeps other male 
squ Id fran com Ing near the egg mass he Is guard Ing. FE111al es are 
al lowed to approach the egg 111ass. The dominant squid uses postural and 
oolcr di splays directed toward chal lenglng males, Similar dominance 
behav lor and displays have not been observed In natural spawns In the 
ocean. 
CALL LETIERS: QL121 M4 
KEYWORDS: LO; behavior-spawning 
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117. Hurley, A.C. 1978. School structure ot the squid LQIGO OPALESCENS. 
U. S. NMFS Fish. Bui I., 76(2):433-442. 

The squid L, Of>ALESCENS terms schools which are slmllar In many 
respects to those ot obi I gate school Ing f I shes. These schools are 
marked by paral lei orlen~tlon of Ind ividuals and str ong cohesiveness. 
Laboratory exper iments Indicate that the mal n sen.scry modal lfy 
regulating school Ing Is vision. Squid on opposite sides of a clear 
rigid Plexlglas barrier readl ly schooled. The structure of schools of 
6 squid depended on size of lndlvlduals and was mod ified by 
envlronnental disturbance. Paral lei orientation was weaker In schools 
of smal ler squi d (about 7 cm dorsal mantle length) than It was In 
I arger ones Cabou1- 12 an), In the f lei d, L. OPALESCENS schools are 
composed of unlfcnnly-slzed Individuals. Labora"tory experiments 
des igned to detennlne whether th Is was due to actual size selection 
were lnconcluslve, but they did suggest mechanisms which might be 
Important In determining squid position In the school. 
CALL LITTERS: SHI 1 A13 
KEYWORDS: LO; behavior-school Ing; v Is I on 

118, Hurley, G.V. 1911>. Recent developments In the squid, ILLEX 
I LLECEBROSUS, f I shery of Newfound I and, Canada. Mar. Fl sh. Rev,, 
42(7-8): 15-22 . 

Developments In the squid fishery In Newfoundland over the past 
tew years have Inc I uded noteworthy changes In the management• 
harvesting, processing, and marketing of squid. The lmpl !cations of 
International lnvolvanent In the squid fishery and Canada's Increased 
offshore fisheries jurisdiction are discussed. General blology and 
distribution around Newfoundland are reviewed. Occasslonal ly, mass 
strandings have occurred on Newfoundland beaches possibly caused by 
entrapment In unfavorable environmental conditions. By late In the 
f.al I, fanales have grown to a larger size than males. It has been 
suggested that wind direction and water turbldlfy may have been an 
Important factor In Influencing Inshore catch rates. There were higher 
catch rates when wind caused higher water 1-urbldlfy. 
CALL LITTERS: SHl 1 Al 4 
KEYWORDS : flshery-N, Atlantic; markets; processing; gear used; other 
species; landings 
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119, Hurley, G.V. and R.K. Mohn. 1978. Considerations on the managanent of 
the Internationa l squid (ILLEX) fishery In ICNAF subarea 4, pp. 
7.1-7.14, In: Proceedings of the wcrkshop on the squid, ILLEX 
ILLECEBROSUS, Dalhousie Univ., Halifax, Nova Scotia, May, 1978, and a 
bibl lography on the genus ILLEX. Can. Fish. Mar. Serv. Tech, Rep. , No. 
833. 311 pp . 

A yield per recruit model fer the ILLEX fishery in ICNAF subarea 4 
was developed based on catch sta-tlstlcs tran the 1977 International 
fishery . An optl111al fishing rate fer 1978 was derived using this 
model. 
CALL LETTERS: SH223 ABB 
KEYWORDS: oiher species; f!lOdel II ng; growth; mortall 1y 

120. Hurley, G. V. and D.E. Waldron. 1978. 1977 popula-tlon estimates tor 
squid (ILLEX ILLECEBROSUS) In ICNAF subarea 4 tran the International 
fishery In 1977. pp. 6.1~.10. In: Proceedings of the wcrkshop on 
the squid, ILLEX ILLECEBROSUS, Dalhousie Univ , , Halifax, Nova Sco-tla, 
May, 1978, and a bibliography on the genus ILLEX. Can . Fish . Mar. 
Serv. Tech. Rep. , No. 833, 311 pp . 

121. 

This paper Is a summary of the popula-tlon estimates of squid In 
ICNAF subarea 4 using models which have been tried In other areas. 
Where ihought advlsable, ihe models were 1110dlfled to suit specified 
situations. The models reviewed are areal expansion, DeLury method, 
and cohort ana I y s Is. 
CALL LETTERS: SH223 ABB 
KEYWORDS: other spec-Jes; model I Ing 

Iverson, L.K. and L. Pl nkas. 1971. 
certain eastern Pacific cephalopods . 
Bui I., 152:83-105, 

A plcterlal guide to beaks of 
Calif. Dept. Fish G81le, Fish 

Drawings of beaks collected fran 20 species of eastern Na-th 
Paci f le squ Id were 111ade fer use In the I dent If lcatl on of stcmach 
contents of marine predaters, Beaks were used because they can be seen 
wlih ihe unaided eye, resist digestion, and are frequently the sole 
I tan In an otherw I se empty stanach. 
CALL LETTERS: SHl 1 C24 
KEYWORDS: LO; beaks; west coast species 

43 



122. Jarman, N.E. 1982. Development of a wa- Id resource {squl d): The New 
Zealand experience. pp. 7-19. In: Proceedings of the ln-ternatlonal 
squid symposlun. August 9-12, 1981. Bos-ton, Massachusetts. New 
England Fisheries Development Founda-tlon, Inc. 3gi pp .• 

New Zeal and possesses an underutl I I zed squl d resource wh lch, untl I 
recent ly, has only benefited foreign fishermen, mainly Japanese jigging 
boa-ts. 0-ther fisheries during the same seasons and marke-ts danpen 
t urther devel opmen-t of. the squl d f lshery. 
CALL LETIERS: QL430 .3 L8 1561 
KEYWORDS: t lshery-Austral l·a; marke-ts; gear used 

123. Jetter-ts, K. 1983. Squid distribution, biology, and life history . 
pp. 3- 10. In: Proceedings of the wes-t coast squid symposium. February 
1..;2, 1983. Newport, Oregon. Oregon S-tate Univ. Sea Grant Marine 
Adv I sory Progrsn. 149 pp. 

LOLIGO OPALESCENS Is endemic --to the California current system and 
British Columbia. 1-t moves Inshore -to spawn In waters of 5-40 m on 
sand or mud bottan. Spawning anltnals show sexual dimorphism. A-dul-ts 
die af-ter spawning. Few things ea-t egg capsules. Squid are sexual l y 
11181-ure a-t abou-t 100 11111. They do most feed Ing dur Ing day -ti me. 
CALL LETTERS: SH374 .52 ll6 W41 
KEYWORDS: LO; descrl ptl on; habltil-t; behav I or-spawn Ing, teed Ing; 
preda-tors; diet 

124. Jefterts, K. 1983. Zoogeography and systematics of cephalopods of the 
northeastern Pacific Ocean. Ph.D. Thesis, Oregon StB-te Unlversl-ty, 
Corval Ifs. 291 pp . 

Col lectlons of cephalopods tran the northeas--tern Pacific were 
examined In order -to elucidate zoogeographic patterns for the region. 
Slx-ty-four species were Iden-titled, Including --two new species of 
GOIA1US. Ten pelagic distrlbu-tional -types are defined for cephalopods 
In th Is area. The rel a-ti ve abundance of cephal opods In the maJa-
wa-ter mass -types Is considered, using dlversl-ty and evenness 
statistics. Possible mechanisms tor popula-tlon maintenance are 
discussed, and cons I dera-tl on Is gl ven to spec I a-ti on processes rel atl ve 
-to the observed distributions. 
CALL LETIERS: {NA) 
KEYWORDS: west coast species; description; abundance; dfstrlbu-tion 
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125. Jefferts, K., J. Burczynskl, and W. G. Pearcy. 1984. Acoustical 
asses5111ent of squl d CLCl. IGO OPALESCENS) off the central Oregon coast. 
Col I ege of Oceanography, Oregon State University, Corval 11 s, OR and 
BloSonlcs, Inc, Seattle, WA. unpubl I shed manuscript . 28 pp. 

This survey demonstrated that the 120 kHz aoousti c systen 
consisting of a dua l -bean echo sounder and an echo Integrator can 
provide useful infermatlon on target strength, distribution, and 
abundance of L. OPALESCENS. Prl er to th Is study, no IN SITU 
measurements of the target strength of squ Id had been reported. The 
average target strength of squ Id measured wh i I e the vessel was drl ftl ng 
was -58.6 dB and while the vessel was cruising was -58.7 <13. The 
target strength value for an lndlvlduai squid was much lower than fer a 
fish of similar size due to the lack of a gas-fli led swim bladder In 
the squid. Characteristics of squid schools such as abundance, s ize, 
and depth distribution were discussed. 
CALL LETTERS: CNA) 
KEYWORDS: LO; acoustics; behavior-school Ing 

126. Juanico, M. 19BO. Developments In South American squid fisheries. 
Mar. Fish . Rev., 42(7-8):10-14. 

At the present, squid are not a significant component ot the South 
Amer I can f I sher I es. There are no resource eva I uatl ons er wel I based 
estimates of squids near the continent, and only sane Indirect and 
Isol ated data are available. Fish products In general have never been 
a very big part of the diet of the people In South America. Therefore, 
most of the catches are exported. Landings, distribution, gear used 
and markets are discussed. 
CALL LETTERS: SHl 1 Al 4 
KEYWORDS: west coast species; other species; landings; gear used; 
processing; markets; flshery-S. America; distribution 

127 . Juanico, M. 1982. Squid spatial patterns in a two species mixed 
fishery off southern Brazil. pp. 69-79. In : Proceedings of the 
I nternatlonal squid symposl t.111. August 9-12, 1981. Boston, 
Massachusetts. New England Fisheries Development Foundation, Inc. 390 
pp. 

Catches of two very similar LCl. lGINID species CL. BRAZILIENSIS and 
L. Pl.El I) from trawl hauls off sou1-hern Braz II were analyzed. Both 
spec I es were caugh1" 1-ogether In most of the hauls w 11-h catches, ba-tches 
of one species were always caugh1" with only few specimens of the other. 
CALL LETTERS: QL430 .3 LS 1561 
KEYWORDS: other species; dlstrlbu-tlon; catch composl-tlon 

45 



128. Juanico, M. 1982. South American squid f lsherles: S<J11e new aspects. 
pp. 245-264. In: Proceedi ngs of the internationa l squi d symfX)slll!l. 
August 9-12, 1981. Boston, Massachusetts. New England Fisheries 
Development Foundation, Inc, 390 pp. 

The Argentinian - Ur ugualan f isheries on ILLEX ARGENTINUS are 
analyzed, Distribution and blanass, structure and evolution of the 
industry, squid handling and processing, and marketing are discussed. 
CALL LETTERS: QL430 .3 LB 1561 
KEYWORDS: f lahery-S. America; landings; markets; processi ng; 
distribution; abundance; other species 

129. Juanico, M. 1983. Squid maturity scales for population analys i s. FNJ 
Fish. Tech. Pap., 231:341-378. 

This paper Is an exhaustive review of the present stage of our 
knowledge of squid maturity scales, oriented to serve as a guide tor 
popul atlon ana lysis. Twenty-three tables present the different male 
and female scales now in use and their equiva l ences. The review also 
I ncludes a glossary, and describes aspects of the anatany of the 
reproductive system, ga111etogenesls, gonadal development, maturation 
process, matl ng, tertl I izatl on, spawn Ing and 11 fe cyc l es. Subjects on 
which there Is Inadequate Information, discussion fX>lnts and practical 
problems are fX>lnted out. 
CALL LETTERS: SHI F539 
KEYWORDS: physiology-gonad maturation; anatany 

130. KaJlmura, H., C.H. Fi scus, and R. Stroud. 1980. Food of the Pacific 
whlt~sl ded dolphin, LAGENO!ffYNCHUS CBLIQU IDENS, Dall's propolse, 
PHOCOENOIDES DALLI, and northern fur seal, CALLO!ff INUS URSINUS, off 
California and Washington with appendices on size and food of Dal l's 
propo l se from Alaskan waters. NOAA Tech. Menor., NM'S F/i'M0-2: 1-30. 

The Pacific whlt~slded dolphin and the Dal l 's fX)rpolse feed 
pr I marl ly on smal I school Ing f I shes and cephalopods. They, I Ike the 
northern fur seal, are opfX>rtunlstlc feeders, preying on available 
species, Including sane that are oommerclal ly lmfX)rtant sueh as salmon, 
anchovy, Jack mackerel, and the squl d, LOL IGO OPALESCENS. 
Stomach content analysis Indicates that most feeding Is done at night 
or In the morn Ing. Northern ·fur seals tend to congregate in areas of 
abundant food suppl y and usually feed at night. Food species consuned 
by the seal vary by area, but the lmfX)rtant food In the diet of this 
m1111mal in a given area generally does not change, The anlmls 
collected on the cont i nent al shelf appear to feed on fishes, whereas 
those taken beyond the shelf feed primarily on squids. 
CALL LETTERS: SH11 A5414 
KEYWORDS: LO; west coast spec les; predators-marl ne mamma Is 
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131. Karpov, K. A. and G. ~. Gall I let. 1976. Feeding dynamics of LOLIGO 
OPALESCENS. Cal If . Dept. Fish G11ne, Fish Bui I ., 169:45-65. 

Prey were Identified from samples of LOLIGO OPALESCENS taken from 
a variety of sources In Monterey Bay and Its surrounding areas. In 
general , squid fed mostly on crustacea Crostly euphausl Ids end 
copepods > and to a I esser degree on f I sh, cephal opods, gastropods, and 
polycheetes. Canparlson of prey from large versus smal I squid revealed 
few maja- differences. Sane fragnents of L. OPALESCENS were found and 
were most often Identifiable as tentacle tips. Canperlson of prey by 
depth revealed maja- d i fferences. Squid taken near the surface fed 
I ess on euphaus 11 ds (st i I I predom lnate) and ma-e on f I sh, cephal opods, 
myslds, and megalops larvae. On the spawning grounds a different 
composition of crustaceans were found with megalops larvae replacing 
euphausllds. Little difference wes found between males and tamales on 
spewnlng grounds. Squid feeding was found to be most pronounced during 
daylight hours and least during night hours. Squid also fed less on 
cloud covered days. 
CALL LETIERS: SHl 1 C24 
KEYWORDS: LO; diet; behavior-feeding 

132. Karpov, K. A. and G.M. Cal I I let. 1979. Prey composition of the market 
squid, LOLIGO OPALESCENS Berry, In relatlon to depth and location of 
capture, size of squid, and sex of spawning squid. CalCOFI Rep., 
20: 51 - 57. 

Squid feeding was Investigated for Monterey Bay and adjacent 
areas, Squl d were found to teed mostly on crustacea and to a much 
lesser degree on fish, cephalopods, gastropods, and polychaetes, 
Animals from deeper offshore weters fed more on euphausi Ids and 
copepods . Inshore, off the spawning ground, euphausl Id feeding stil I 
dom I nated, al though to a I esser degree, Mys Ids, lll8gal ops I ervae, 
cephalopods, and fish were more Important In these waters. On the 
spewnlng ground, feeding heblts chenged a great deal. Here crustacean 
feeding stll I dominated, although euphausllds were lacking fran the 
diet. Demersal feeding became most Important. Little difference In 
prey composition was found between sexes on the spawning grounds. A 
comparl son of I erge and sma 11 squl d from non-spawn Ing ground areas 
revealed I lttle difference In prey composition. 
CALL LETIERS: SH351 S2 C22 
KEYWORDS: LO; diet; behavior-feeding 
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133. Kasahara, S. 1978. Descrlptlons of offshore squid angl Ing In the Sea 
of Japan, with special reference to the distribution of 00111mon squid 
<TODAROOES PACIFICllS Steenstrup): and on the technlqules for 
forecasting fishing conditions. Bui I. Jap. Sea. Reg, Fish. Res. Lab., 
No. 29: 179-199. 

Si nce 1967, when fishing activities becane regular, the number of 
vessels and the catch have been Increasing two-fold each year. I n 
recent years, around three thousand vessels were engaged In this 
f 1 shery and the catch "1\ounted to two hundred thousand tons. At the 
first stage of development, fishing grounds for squid were limited 
mai nly to the middle part of the Japan Sea. As the fishery developed, 
the fishing grounds extended every year, chasing seasonal distribution 
and migration of the squld·all over the Japan Sea until 1971, when no 
more unexploited fishing grounds for this fishery ranalned, These 
common squl d caught In offshore areas cons I st ,na( n ly of fal I-born 
squid. There Is no indication which posl'tlvely shows aggravation of 
reproduction caused by fishing. However, undue competition caused by 
the concentration of fishing vessels, decl lne of Inshore catch caused 
by the Interception of offshore fishing, and level Ing-off the tota l 
annual catch are ranarkable fea'tures In this fishery In recent years. 
Since this fishery has already passed the stage of development, the 
most lmpor'tant object Is to use the stock rationa lly and efficiently, 
and to put this fishery under steady conditions. The history and 
present situation of the offshore squid fishery, seasonal dlstribu'tlon, 
migration, fishing ground formation of the fal I-born squid stock (which 
Is the main fishing stock), and the fishery forecasting activities are 
Introduced. Forecasting consists mainly of experlllental fishing and 
oceanographic surveys twice a year. 
CALL LETIERS: SH301 N52 
KEYWORDS: fishery-Japan; distribution; migration; fishing areas; stock 
assessmen't 

134. Kasahara, S. and T. Nasunl, 1975. Present state and future aspects of 
the fishery fq- the common squid TOOAROOES PACIFICllS CStreenstrupl In 
the Sea of Japan. fN) Fish. Rept. 170, Suppl. 1:30-46. 

History of offshore fishing Is summarized, Although there Is no 
clear Indication of overt lshlng yet, both vessel oompetltlon and the 
decl lne of Inshore ca'tches have led to a leveling off of the total 
annual catch. Olstrlbutlon, migration, fishing grounds and season of 
the autumn subpopulation are reviewed. It Is apparent that both 
distribution and migration are rela'ted to pattern.s of oceanographlcal 
cond I ti ons. Fl shery fa-ecasts are made from data co 11 ected by research 
vessels twice a year. 
CALL LETTERS: SH1 F543 
KEYWORDS: other species; landings; distribution; tanperature; stock 
assessment 
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135. Kasahara, s., T. NazLml, T. Shimizu, and M. Hanabe. 1978. 
Contributions of blologlcal. Information useful for development of 
Inshore squid fishery In the Japan Sea. Part 2. A note on reproduction 
and distribution of BERRYT'ElJlHIS MAGISTER assLmed from biological 
observations on trawl catches In the waters around the Oki Islands 
Japan Sea. Bui I. Jap. Sea Reg. Fish Res. Lab., 29:159-178. 

Blologlcal observations and measuranents were made on 219 
specimens of BERRYT'ElJlHIS MAGISTER (Berry) trawled from the fishing 
area In the western part of the Japan Sea. Sketches were taken on 
external and Internal morphology. Judging from development of gonads, 
the specimens ooder study were ass1111ed to be In propagative phase. 
Fenfales predominated In al I three catches. Among 208 fanales, some 
specimens carried fully mature ova measuring 1.5-2.0 an In dl1111eter. 
Among 11 males, 10 carried pale purpl lsh spermatophores In a fully 
matured condition In their penis. No fanale had any trace of 
copulation or Implanted spermbulbs In any part of the body. In many 
other cephalopod species present, spennbul bs ranal ned attached to sane 
parts of the female's body. It was cons I dered that SOlll8 opaque 
materia ls (otner than parasites) In the mantle cavity might be 
spermbulbs Implanted In the ~antle wal I, although 1hey had never been 
confirmed at the prel lminary Investigations. No hectocotyl lzatlon was 
observed In any male. B. MAGISTER (Berry) Is one of the dominant 
animals anong bathyal fauna In the Japan Sea. Results on observations 
on trawl catches revealed that the potentiality of this species as 
exploltabl ·e stock Is high and It Is VB<"Y promising If processing 
techniques for this particular squid wll I be Improved. 
CALL LETTERS: SH301 N52 
KEYWORDS: other species; physiology-gonad maturation; length 

136. Kashlwada, J. and C. W. Recksiek. 1978. Possible morphological 
Indicators of population structure In the market squid, LU.IGO 
OPALESCENS. Cellf. Dept. Fish Gane, Fish Bui I., 169:99-111. 

Investigates sources of IIIOl"phologlcal variation In LU.IGO 
OPALESCENS collected between Puget Sound and Baja Cal lforn la to 
determine whether there are geographic subpopulatlons and If so, which 
of the features could be distinguished In the fleld. Criteria for 
Judging sexual maturity was established. Sexual dimorphism was found 
in length of arms of mature squid. Arms of males were longer than 
females. Little sexual dimorphism could be found In Immature squid. 
Effects of spawning created differences between mature and Immature 
animals. Mantle thickness and width becane reduced In spent squid. 
The pattern of geographical variation In morphology Is imclear. The 
measurments of tentacle sucker width suggests there may be three 
groups: Baja CBI lfornla, northern and central Cell fern la, and Puget 
Sound. 
CALL LETIERS: SHl 1 C24 
KEYWORDS: LO; length; stock def lneatlon; physiology-gonad maturation 
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137. Kashlwada, J., C. W. Recksiek, and K. Karpov . 
market squl d, LOL IGO OPALESCENS, as tools for 
CalCXlFI Rep,, 20:65-69. . 

1979. Beaks of the 
predator studies. 

Th i s report Investigated the relationsh i p between body size and 
various beak dimensions to devel op a technique for estimating body 
sizes by measurements of beaks of LOL !GO OPALESCENS taken from predator 
stanachs. Also Investi gated whether beak morphology could be used to 
detect the presence of subpopul atl ons of L. OPALESCENS. The I ower 
crest leng'th and upper hood l eng'th dimensions were the most useful for 
estimation of the size of squid but these measurenents Involve 
structures which are fragile and easily d1111aged. The lower hood length 
and upper rostral width dimensions were found to be the most durable 
and therefore more valuable as tools tor stomach analysis. little 
evidence was found for variation In beak morphology with geograph i c 
I ocatlon. 
CALL LETTERS: SH351 S2 C22 
KEYWORDS: LO; length; beaks; stock dellneatlon 

138. Kato, S. 1983. An overview of Cal lfornla squid fisheries and the 
Callfornla llght fishery . pp. 23-Zl . In: Proceedings of the west 
coast squid symposl1111. February 1-2, 1983. Newport, Oregon. Oregon 
State Univ. See Grant Marine Advisory Prognm. 149 pp. 

The fisher i es of Monterey Bay and southern Callfornla are compared 
as to history, fishing methods, seasons, and price. Operation of a 
hydraul le squid p1111p Is described. 
CALL LETTERS: SH.374 .52 U6 W41 
KEYWORDS: LO; fishery-Monterey Bay, S. Cal lfornla; gear used; seasons; 
markets 

139, Kat o, S, and J.E. Hardwick. 1975. The' California squid fishery . FN:J 
Fish. Rept . 170 , Suppl. 1:107-127. 

Nunerous species of squid are found In the Cal lfornla current 
systan, but only the common market squ Id, LOL IGO OPALESCENS, Is the 
object of a f I shery. Market squl d congregate In vast nunbers In 
shallow water to spawn. It I s not known whether or not al I squid die 
after a single spawning season. Recent evidence suggests a longevity 
of about one to one and a half years. Sex rat io is essentially 1:1. 
Differential feeding patterns are found between spawning and 
nonspawnlng school s . Studies suggest the exlstance of more than one 
population of squid. In the southern California fishery; a 
power-assisted brall Is the principa l fishing gear. Some purse se i nes 
are used and a hydraulic centrifugal p1111p has been developed with some 
Interest. Al I methods use I lghts to at1ratact squid to the boats. In 
the Monterey Bay f I shery , I 1111para nets are used. Purse se Ines and 
I l ghts are banned by l aw. Both fisheries use bloluninescence, 
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·, 

predators, and depth sounders to locate squid. A comparison of fishing 
methods Is discussed. The annual catch oft Cal lfornia could be 
Increased; the chief constraint to growth of the fishery is market 
demand. 
CALL LETIERS: SHl F543 
KEYWORDS: LO; growth; distribution; sex ratio; stock dellneatlon; gear 
used 

140 , Kawaguchi , T. and T. Nazuml. 1972. Echo-traces of squid, OMMASlREPHES 
SLOANI PACIFIOJS, In the central waters of Japan Sea. FAO Fish. Clrc., 
142:15-25. 

The squl ds could be recorded through the day whether the boat was 
running or stationary. During the day time, squid were recorded as 
cl umps or comet-shaped traces, but at nl ght, they were very sinal I, 
scattered dots 30-100 m deep. While the boat was fishing, squid traces 
were found In 0- 60 m depth around the traces of fishing gear, and dense 
concentrations were recorded as patches. The optimum sounder 
characteristics were 75-200 kHz, narrow be1111s, and minimum pulse 
I ength . 
CALL LETTERS: SHl 1537 
KEYWORDS: acoustics 

141 . Kawahara, S. 1978. A brief description of the Japanese squid, 
TODAROOES PACIFIOJS Steenstrup. pp. 16.1 -16.9, In: Proceedings of 
the workshop on the squid, ILLEX ILLECEBROStJS, Dalhousie Univ, , 
Hallfax, Nova Scotia, May , 1978, and a blbl lography on the genus ILLEX, 
Can . Fish. Mar, Serv . Tech, Rep., No. 833. 311 pp. 

This paper provides a brief description and the blbl lography of 
Japanese squid, TODARODES PACIFla.JS, al lied to ILLEX, for a help to the 
future study of I. ILLECEBROSUS, Migratory patterns were estimated 
mainly by tagging exper iments. 
CALL LETTERS: SH223 A88 
KEYWORDS: other species; distribution; migration; growth; 
behavior-spawning; tagging 
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142. Kimura, D.K. and N. A. Lenberg. 1981 . Vartabt I lty of I lne lni'ercept 
densli'y estlmai'es (a simulation study of the variance of hydroacousi'tc 
biomass esTlmaTes) . Can. J. Fish . Aquat. Set. 38:1141-1152. 

"Line tntercepi' densities" are def lned as esttmtes of mean 
densli'y arrived at by sampl Ing densi ty a l ong randomly selected 
transects. By slmulatlng schools as circles the variance component due 
to school Ing was calculated by numerical Integration. Results Indicate 
that the component of varlabll tty due to school Ing Is large; tha't It 
can be effectively reduced by Increasing sampl Ing dens l i'y . Strai'ifled 
methods of sampl Ing were un I fa-m l y more ef f iclen't than random para I I el 
sampl Ing. Zig-zag sampl Ing was more efficient than stra'tlfied parallel 
sampling at low sampling Intensities. 
CALL LETIERS: SH223 A52 
KEYWORDS: acoust I cs 

143. Klet't, K. 1982 . J1m1bo squid fishery In the Gulf of Callfa-nla, 
Mexico. pp. 81-100. In: Proceedings of the lnterna'tlonal squid 
symposl um . August 9-12, 1981 • Bos.ton, Massachuse'tts. New Engl and 
Fisheries Devel opment Foundation, Inc. 390 pp. 

General distribution, migration patterns and relative abundance of 
OOSIDICUS GIGAS have been studied, showing partlcular seasonal changes 
throughout 'the area. Exploitation means are sttl I primitive, bu't 
f lsh Ing vessels fr0111 other federal states are bet ng attracted. Further 
development of the fishery Is limited because of the lack of freezing 
and storage fact I ltles, proper technology, and unstable local and 
International markets. 
CALL LETTERS: QL430 . 3 LS 1561 
KEYWORDS: west coast species; distribution; migration; abundance; 
markets; ge.ar used; f I shery-Mexl co 

144, Klos, A. 1983. Squid handling and processing fa- expor't markets . pp . 
87-96. In: Proceed i ngs of the west coast squid symposl 1m1, February 
1-2, 1983. Newpor't, Oregon. Oregon State Univ. Sea Grant Mar I ne 
Adv I sory Progran, 149 pp, 

Discussion of east coast US squid processing techniques fa
foreign markets. One of the main facta-s which al l ows one 'to sel I a't a 
profit ts product qual ii'y, which means proper handl Ing. Problans with 
qualli'y of squid can occur by using too much Ice In storage, and 
trucking too much too far. Trap caught squid packed In barrels with 
sea water and ice are excel lent products. 
CALL LETTERS: SH374 .52 U6 W41 
KEYWORDS: mar kets; processing; qualli'y 
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145. Kluchnlk, T.S. 1978. List of species and the distribution of oceanic 
squid larvae In the eastern Atlant i c. Malacologlcal Review, 11:132 •. 

Fran samples collected by the expedition, larvae were found which 
belonged to 23 species of squl ds. The character of the quantitative 
distribution of the squ i d larvae depends on the pecul rarities of the 
circulation of the water mass I n the area Investigated. Their greatest 
accumulations are confined to the regions of Intensive upwelling. 
Re l atlvely constant ablotlc conditi ons stipulate year-round spawning. 
For sane species, larvae of which were most abundant In the samples, 
the borders of the reproductive part of the area can be establ I shed. 
Almost al I larvae found· belonged to oceanic squids. In general, squids 
Inhabit the upper 100 m layer of water. 
CALL LETIERS: QL40i M177 
KEYWORDS: other species; larvae; distribution 

146. Knipe, J.H. and R.D. Beeman. 1978. Histological observations on 
oogenesls In LOLIGO OPALESCENS. Calif. Dept. Fish Game, Fish Bull., 
169:23-33 . 

Provided oogenesls Information at the election microscopic level 
In the market squid. No evidence could be found which would Indicate 
the squ Id would spawn rnore than once. 
CALL LETIERS: SHl 1 C24 
KEYWORDS: LO; physiology-gonad maturation; 

147. Koyama, T. 1975. Japanese trawling gear for octopus and squl d. FAO 
Fish. Rept. 170, Suppl. 1:128-132. 

So tar, Japanese trawlers fish for octopus off west Africa and for 
squid in the northwest Atlantic. The Japanese prefer the six panel 
traw I nets wh I ch are cons I dered to have better performance and prevent 
the catch fran being dsnaged. The disadvantage of the six panel net Is 
Its compl lcated design requl rl ng more skll I and time for construction 
and repair. The trawl boards are of the common type used In Japanese 
bottan trawling. Diagrams of net designs and dimensions are 
111 ustrated. 
CALL LETTERS: SHl F543 
KE'iWORDS: gear used-tr aw I 

148. Kristensen, T.K. 1980. Periodical growth rings In cephal opod 
statol I ths. Dana, 1 :39-51 • 

In this paper a direct age determination method for squid Is 
Introduced. Periodical growth rings In statol lths ot the squid GCJ,IA11JS 
FABRIC! I (Lichtenstein) are described. By comparison with the 
previous l y determined growth rate of juvenile specimens and a blanodal 
monthly size distribution, growth rings, ·cal led ilrst-order bands, are 
for the first time shown to be dal ly whereas bands of second, and third 
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order are fortnightly and monthly, respectively . The relationship 
between the pen length and both statot Ith length and the number of 
growth rings are shown. Presence of orgimrc material In statol lths and 
Its significance for bandlngs are demonstrated. Periodical grow1tl 
rings are also shown In statol lths of ROSSIA GLAUCOPIS <Loven) and 
ALLOTEUTI-IIS SUBULATA (Lamarck) . 
CALL LETIERS: SH75 D3 
KEYWORDS: other species; age; growth; length 

149. Kubodera, T. and K. Jetferts. 1984 . Distribution and abundance of the 
early I lfe stages of squid, primarily gonatldae (Cephalopoda, 
Oegops I da) , In the northern North Pac If I c. Part 1. Bu II • Natn. Sc I • 
Mus., Tokyo, Ser. A, 10{3): 93-106. 

Cephalopods collected with mlcronekton nets In the Subarctic North 
Pacific are shown to be primarily young stages of the family Gonatldae. 
Reg Iona I and seasona I changes of abundance of cephal opods In the 
northern North Pacific are discussed. A pattern of low winter 
abundance with a rapid early Sllllmer Increase and gradual autumn 
decrease Is evident. Distribution patterns of species In the fanlly 
gonatldae show good correlation wi th large scale oceanographic 
features . Species of the fam,lly gonatldae are classified Into tour 
groups accord Ing to the geograph I cal pattern of rel atlv.e abundance of 
the early I lfe stages. One group shows high abundance In nerltlc 
waters, another In offshore waters, a third Is Intermediate, and larvae 
of the fourth group were rarely or never caught. The geograph teal area 
and timing of spawning or hatching are estimated tor most gonatld 
species. A growth curve Is derived for young Individuals of 604AlUS 
MADOKA I In the Sea of Okhotsk. 
CALL LETTERS: (NA) 
KEYWORDS: other species; distribution; abundance; seasons; growth 

150 . Kubodera, T. and K. Jef ferts. 1984. DI str I butl on and abundance of the 
early life stages of squid, primarily gonatldae (Cephalopoda, 
Oegopslda), In the northern North Pacific. Part 2. Bui I. Natn. Sci. 
Mus., Tokyo, Ser . A, 10(4):165-193. 

Continuation ot results and discussion of part 1. 
CALL LETTERS: (NA) 
KEYWORDS: other species; d I str I bu"tl on; abundance; seasons; growth 

151. Kubodera, T., W. G. Pearcy, K. Murakami, T, Kobayashi, J. Naka"ta, and ·s. 
Mlshlma. 1983 . Distribution and abundance of squids caught In surface 
gll lnets In the subarctic Pacific, 1977- 1981. Men. Fae. Fish., 
Hokkaido Univ . , 30(1/2) :1-49. 

This paper analyzes tha 1977-1981 surface gll (net catches of 
squl ds fr011 both the eastern and wes"tern Subarctl c Paci f le. We compare 
da"ta with previous Information tor this region and attempt to describe 

54 



the zoogeography and abundance of eplpelaglc squids from the entire 
Pacific. Top I cs d"I scussed Include species composlt I on, f I uctuatl ons In 
the catch over t ime, distribution and abundance, relationship between 
vertical distribution of tanperature and salinity and abundance of 
squid, and size and maturity. 
CALL LETTERS: (NA) 
KEYWORDS: other species; abundance; di·stributlon-vertlcal; temperature; 
sal lnlty; gear used-gll I net 

152. Laevastu. T. and C. Fiscus. 1978. Review of cephalopod resources In 
the eastern Nor1'h Pacific. NW Alaska Fish . Cn1'r., Proc. Rept. 15 pp. 

Cephalopods used by man are reviewed with brief notes on their 
eoology. Cephalopods are a del lcacy In south European countries and 
Japan . They are high In protein and low In fat. Most of the world 
wide catch Is by Japan and Mediterranean countries. Octopuses are 
caught malnly with trawls and pots, cuttlefishes with trawls and set 
nets, squid with seines, trawls, and Jigs. Squid as a food source for 
fish and mammals and the diet of squid themselves are discussed. 
Recommendations are given for future cephalopod resource assessment and 
research. 
CALL LETTERS: SH11 A5 N61 
KEY WORDS: LO; other species; markets; gear used; preda1'a-s; diet 

153. Lange, A.M.T. 1978. Historical trends and current status of the squid 
f lsherles oft the northeastern United States. pp. 3.1-3,10. In: 
Proceedings of the workshop on the squid, ILLEX IL LECEBROSUS, Dalhousie 
Univ., Hallfax, Nova Scotia, May, 1978, and a blbl lography on the genus 
ILLEX. Can. Fish. Mar. SErv, Tech. Rep., No. 833. 311 pp. 

The squid stocks off the NE US have supported a smal I coastal 
f lshery sf nee the I ate 1800 1 s, pr linarl I y for bal t. Arr !val of 
distant-water fleets which fished offshore changed the picture ot the 
squid fishery In the 19601 s, Seasonal distributions of squid are 
presented. Management of the squl d stocl$5 In th Is area were I nltl ated 
In 1974. 
CALL LETTERS: SH223 A86 
KEYWORDS: other species; distribution; regulations; migration 

154. Lange, A.M.T. and K,L, Johnson. 1981. Dorsal mantle length-total 
weight rel atlonsh fps of squl ds LOL IGO PEALE I and ILLEX ILLECEBROSUS 
from the Atlantic coast of the United States. NOAA Tech, Rpt. NMFS 
SSRF, No. 7 45. 17 pp. 

Length-we I ght data were co 11 ected from the NW Atlantic, for two 
commercially important species of squid, LOLIGO PEALEI and ILLEX 
ILLECEBROSUS. These data, In total and 'by year, sex, season, and area 
of capture, were flt to length-weight relationships of the form W=aL·b. 
Analys is of covariance Indicate that for each species, differences 
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exl st between rel a1-I onsh I ps detenn I ned for each area. For L. PEALE I, 
differences also exist between sex and among years and seasons. 
However, CQllparl sons of s1111s of 1-ota I observed wel ght versus s1111s of 
1-otal weight, predicted by equations obtained for al I da1-a wl1-hln a 
given set, Indicate 1-hll't 1-he net results of using a single equation fer 
each species Is about- as precise as using separate equations for each 
sex, area, season, and year. These equa1-lons are: W=0.25662LA2.15182 
tor L. PEAi.Ei and W=0.04810LA1.719!D for I. ILLECEBROSUS. 
CALL LETTERS: SH11 A542 
KEYWORDS: other species; length; weight 

155. Lange, A.M.T. and M.P. Slssenwlne. 19~. Blologlcal considerations 
relevant- to the managE111ent of squid (LOL IGO PEAi.Ei and ILLEX 
ILLECEBROSUS) of the Northwest Atlantic. Mar . Fish. Rev ., 
42(7-8) : 23-38. 

The general biology and distribution of squid In the northwest 
Atlantic are reviewed (I lfe span estlma1-ed at 14-24 months, maxlmllll of 
36 months; some survive two spawning seasons) . Commercial catch and 
eftor1- data from the Ml ddl e At( antic area t-o Gui f of Mal ne I nshore and 
offshore squl d f fsherles are presented. Research vessel cat-ch per tow 
data provide Indices fa- abundance, prerecrult Indices, and stock size 
and blanass estlma1-es. A dynamic pool model designed to simulate the 
effect of fishing on squid Is presented. The Instantaneous grow-th, 
fishing, and natural IIIOl"tal lty rates were varied on a monthly basis, 
and spawning was simulated oyer an extened period. Recrul11Rent was 
described by the Beverton and Holt 
stock-recruitment function. Based on these models, the exp loitation 
ra1-es thltt wll I result In maxlm1111 sus1-alnable yield are 0.40 and 0.37 
for L. PEALE I and I. I LLECEBROSUS, respect I vely, ass1111 Ing moderate 
dependence of recruitment on spawning stock size. 
CALL LETIERS: SH11 A14 
KEYWORDS: other spec I es; I and I ngs; d I str I but I on; I ength; stock 
assessment; model I Ing; age 

156, Lange, A.M. T. and M.P. Slssenwlne. 1983. Squid resources of the 
Na-thwest Atlantic. FN:J Fish. Tech, Pap., 231:21-54. 

LOLIGO PEALE I and ILLEX ILLECEBROSUS are commercially Important 
spec I es of the Northwes1- A1-I antic. Smal I coastal f I sh&r (es expanded 
during the late sixties and seven1-les. Total yleld Increased tran a 
few thousand tons to over 150, 000 t . Catch quotas were establ I shed In 
1974. LOLIGO PEALEI mlgra1-e to shallow waters to spawn during spring 
and return oft-shore 1-o overw Inter at the edge of the cont I nenta I 
she If. They are abundant from Cape Hat1-eras to Georges Bank. I LLEX 
ILLECEBROSUS are commercially abundant from New Jersey to Newfoundland, 
They migrate on-to the cont-lnen1-al shelf during the warmer months and 
m I grate 1-o deep water off the edge of the con1-I nent-al shef f before 
winter, presunably to spawn. The spawning season of both species I s 
protracted. Modal analysls of length frequencies Indicates mul1-lple 
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157 . 

cohorts each year. For L. PEAL.El, peak spawning occurs Inshore during 
spring, with a secondary peak during late sunmer and autwnn. During 
most years, peak spawning of I. ILLECEBROSUS Is during winter. 
Spawning also occurs during summer. During some years, cohorts spawned 
dur Ing summer dom I nate the f I shery off the northeast USA. Research 
surveys I ndl cate that the abundance of both species Increased 
slgnlflcantly during the seventies. I. ILLECEBROSUS abundance peaked 
later inan L. PEAi.Ei adundance. Models Indicate that the yleld per 
recruit could be Increased by an Increase In mesh size and by altering 
the seasonal distribution of fishing effort. 
r.ALL LETIERS: SHl F539 
KEYWORDS: other species; distribution; abundance; modelling; landings ; 
regu I atl ons; I ength; growth; stock assessment 

LaRoe, E.T. 
SEPIOTEUTH IS 
9(1):9'-25. 

1971. The culture and maintenance of the lollglnld squids 
SEPIOIDEA and DORYTBJTHIS PLEI. Marine Biology, 

A technique fer rearing the lollglnld squids SEPIOTEUTHIS 
SEPIOIDEA and DORYTEUTHIS PLEI Is reported. Specllll8ns of the former 
were reared from eggs to sexually mature adults, and maintained tor a 
maxi mum of 146 days; adult D. PI.EJ were mal ntal ned fer 38 days. Chol ce 
and quantity of food was most Important fer the survival of al I sized, 
particularly young squid. Newly hatched specimens thrived on MYSIDIUM 
COLlMl IAE. Both species fed at a rate of 30 to 60$ of thel r body 
weight dally; starvation occurred when Intake tel I below 10 to 15J. 
Food conversl on eff lctency averaged between 10 to 20 J. Growth was 
rapid and steady. S. SEPIOIDEA grew to a maximum of 105 nm and 77 g In 
less than 5 months; D. Pl.El grew an estimated 20 11111/month. 
Experlmental data Indicate a lethal minimum sal lnlty for boin species 
at about 27 ppt. Lethal mfntnu.111 and maximum tenperatures fer young S. 
SEPIOIDEA are 17.5 degrees to 18,0 degrees C, and 32.5 to 33 degrees C, 
respectlvely. Opaque tanks, with a semlnatural bottan substrate and 
special ultra-violet <UV) ti lunination, are advantageous for rearing 
and maintenance. 
CALL LETIERS: QH91 Al M3 
KEYWORDS: other species; artlfical rearing; dlet-artlflclal; growth; 
length 

158. Learson, R.J. and V.G. Ampola. 1977. care and maintenance of squid 
qual lty. Mar. Fish. Rev., 39<7):15-16. 

Sane general reCOlllffl8ndatfons are made fer the mal ntenance of squl d 
qual fty at sea and through the processing and distribution stages. The 
catch should be Iced Immediately after capture and squid-to-Ice ratios 
should not exceed 3:1 . A 2:1 ratio Is recommended with the squid and 
Ice wel I Intermixed. Squid should be shelved or boxed to reduce 
physical danage. Ail sorting and processing should be carried out 
rapidly taking care to maintain as low a tenperature as posslble. Only 
good-quality squid should be frozen and the containers and cartons 
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should be relatively thin to promote rapid f r eezing. Plate freezing or 
b I ast f reez Ing I s recommended w I th adequate spec Ing to promote 
efficient heat removal. S1orage tE111peratures of O degrees F <-18 
degrees C) or below are necessary . A II th 1a1 Ing, process Ing, and 
refreezing operations shou l d be carried out as rapidly as possible to 
prevent qual 1-ty loss. 
CALL LETIERS: SH11 A14 
KEYWORDS: process I ng-freez Ing; storage- Iced; qua I 1-ty 

159. Learson, R.J. and V.G. Ampo l a. 1982 . The status of squi d processing 
and preservation technology In the northeastern United States. pp. 
265-274. In: Proceedings of the International squid symposium. 
August 9-12, 1981. Boston, Massachusetts. New Engl and Fl sher I es 
Development Foundatl on, Inc. 390 pp. 

This paper describes the state of the art and research carried out 
on the preservatl on and process Ing of squ Id. Includes preservatl on ot 
qua I 1-ty; freez Ing; grading; ev i sceration; skinning; enzyme, caustic and 
acid soluti ons; mechanical skinning and s f I cing; and product 
development. 
CALL LETTERS: QL430 .3 LS 1561 
KEYWORDS: processing-skinning, autanated, products; storage; qua I 1-ty 

160, Learson, R. • R. Crossman, and N. Haard. 1982. Overv lew of 
developments In squid processing - panel discussion. pp. 31-41. In: 
Proceedings of the International squid symposium. August 9-12, 1981. 
Boston, Massachusetts. New Engl and Fl sher les Development Foundatl on, 
Inc. 390 pp . 

DI scuss I on on areas of sq u Id process I ng th at needs further 
development. Topics Include: technology data concerning qual 1-ty 
differences between species and different processi ng techniques; 
developing machines fa- autanatlc grading, evisceration, and skinning; 
utll lzlng the entire squid - the pen fa- Its chitin, the beak as an 
aphrodisiac, and the roe. 
CALL LETIERS: QL430 .3 LS 1561 
KEYWORDS: processing 

161. LeBrasseur, R.J. 1966. S1omach contents of salmon and steelhead trout 
In the na-theastern Paci f ic Ocean . J. Fish. Res. Bd. Can., 
23( 1): 85-100. 

Stonachs of pl nk, chum, sockeye, and coho sa I mon and steel head 
trout caught In gll I nets fished overnight In the na-theastern Pacif i c 
Ocean contained mainly zooplankton, squid, and fish. Except tor 
sockeye, there were no di tferences In contents related t o f I sh sl ze a
state of maturl-ty. Differences were found between species In the kinds 
of stanach contents present. The predom I nant a-gan Isms were anph I pods 
and fish In pink salmon, crustaceans In Immature sockeye, euphausll ds 
and squid In maturing sockeye, euphausl l ds, fish, and squid In coho and 
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fish and squid In st-eelhead stanachs. Canparlson with the findings of 
werkers In the nerthwestern Pacific showed no significant differences 
In the kinds of stanach conteni's, however. a greater anount of material 
was present In the stcmachs they exam lned. Greater d I fferences were 
noted In the si'omach contents of f lsh from different domal ns than from 
different species. 11' Is suggested that feeding Is assoclai'ed mere 
with aval labll lty rather then with preferences fer specific organisms. 
CALL LEITERS: SH223 AS 
KEYWORDS: predaters-salmon 

162, Lenon, D. and J. Rycroft. 1982 . Canadian harvesting experience. pp. 
101 - 121. In : Proceedings of the International squid symposium. 
August 9-12, 1981. Boston, "'8.ssachusetts. New England Fl sherles 
Development Foundai'lon, Inc. 3gi pp. 

Describes the Canadian (Newfoundland and Nova Scotia) squid 
fishery: Biology of ILLEX ILLECEBRSUS; Inshore fishery; offshore 
f lshery. Projects by the Dept. of Fisheries and Oceans, Initiated to 
aid In the development of the squid Industry. Projects Included: 
developmental charters to Introduce the technology of onboard handl Ing 
and freez Ing; development of onshore process Ing technology; eval uatl on 
of automated squid Jigging In the offshore fishery ; conversion of a 
longl Iner to a squid jigger, 
CALL LE1TERS: QL430 .3 LS 1561 
KEYWORDS: other species; landings; gear used-jigs; gear development 

163, Leta, H. 1982. Harv.estlng of squid In Uruguay. pp, 123-136. In·: 
Proceedings of the I nternational squid symposl um. August 9-12, 1981 . 
Boston, Massachusetts. New England Fisheries Development Foundation, 
Inc. 3gi pp. 

Results of research regarding multiple aspects of squid harvest ing 
under both trawl Ing and Jigging. Aspects si'udled Included: 
environmental characteristics of harvest area; types of vessels 
Involved; harvesting gear Including trawling and jigging; seasons, 
seasonal abundance, and migration of ILLEX ARGENTINUS; CPUE and 
I and I ngs, 
CALL LE1TERS: QL430 .3 LS 1561 
KEYWORDS: other species; gear used-trawl, Jigs; seasons; migration; 
landings; flshery-S. America 
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164. Leta, H.R. 1982. Outlook to the actual situation of squid processing 
and marketing In Uruguay . pp. 275-284 . In: Proceedings of the 
lnternetlonal squid symposllCI. August 9-J2, 1981. Boston, 
Massachusetts. New Engl and Fl sher Jes Development Foundatl on, Inc. 390 
pp. 

S1J1111111rlzes lnfcrmatlon available on handling practices, 
processing and 11111rketlng of squi d In Uruguay . Incl udes handl Ing at sea 
and on shore, inanual and mechanical processing, and marketing . 
CALL LETIERS: QL430 .3 l8 1561 
KEYWORDS: processlng-autanated; markets 

165. Lipinski, M. and o. Wrzeslnksl. 1982 . Sane observations on the 
behavior of squi d (Cephalopoda: Onmastrephldae) during Jigging 
operations. pp. 137-144. In: Proceedings of the International squid 
symposl 1111. August 9-12, 1981 • Boston, Massachusetts. New Engl and 
Fisheries Development Foundation, Inc. 390 pp. 

The behavior of two spec I es of sq u I d I Iv Ing near the bottcm ( I LLEX 
ARGENTINUS and MARTIAL. IA HYADES I) and two typical oceanic speci es 
COMMASlREPHES BNrTRAMI I and 0 . PrEROPUS) were studied. Differences 
between both groups are discussed, referring to the school Ing patterns 
Influenced by artificial light, the build-up process of a squid 
concentration, the reaction to artificial bait (jigs), colcr of the 
attracting I lght, natural I ight, and appearance of marine mammals and 
euphauslds are discussed. 
CALL LETTERS: QL430 .3 L8 1561 
KEYWORDS: other species, behav for-school Ing·; gear used-1 lghts 

166. Long, 0. and W. F. Rathjen. 1980. Experimental Jigging for squid off 
the northeastern United S1ates. Mar. Fish. Rev., 42(7-8):60- 66. 

Establ !shed cxmaerclal vessels fran Japan and Poland conducted 
exp I oratory squl d j lggl ng for ILLEX ARG£:lfflNUS and ILLEX ILLECEBROSUS. 
Each vessel used autanated Jigging machines, Jigs with a variety of 
sizes, shapes, luminescent, nonlunlnescent, and Incandescent lamps for 
attract Ing the squl d. Lamps were turned on between I 900 and 1930 hours 
and J lggers started between t 930 and 2030 hours and run cont I nuously 
throughout the night. Depth of jigs Is adjusted to the l ocation of the 
squid. · Catches were usually low and sporatlc untll midnight at which 
time they would i ncrease and peak between 0400 and 0515 hours. Catches 
were poor during the ful I moon un less there was a heavy cloud cover. 
Catches were larger In areas where surface water was 18.4-26.0 degrees 
C. Fama I es cons I st ant I y showed a h I gher mean I ength and wel ght th an 
males. Most fena les were l11111111ture whlle most males were mature or 
matur i ng. Catches were I ncreased by er eat I ng a w I der shade zone a I ong 
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the sl de of the vessel when I amps were moved farthEir Inboard. Squl d 
were frozen onl>Qard. Squid Jigging Is a relatlvely s lmple fishing 
Technique, few people are needed for operation, and cost are relatlvely 
low maki ng It a favorable technique tor commerclal fishing . 
CALL LETIERS: SH11 A14 
KEYWORDS: other species; gear development; gear used-jigs, l ights; 
flshery-N, Atlantic; lengi"h; weight; behavior 

167. Longhurst, A.R. 1969. Pelaglc Invertebrate resources of the 
California Current, CalCXlFI Rept., 13:60-62. 

Survey of I lterature summarizing world trade In cephatopods and 
major squid resources, Concluded that resources of the Cal lfornla 
Current, Including LOLIGO OPALES~S, could be harvested at a much 
higher level of yleld. 
CALL LETIERS: SH351 S2 C22 
KEYWORDS: LO; west coast spec I es; I and I ngs 

168. Loukashkln, A.S. 1976. On biology of the market squid, LOLIGO 
OPALESCENS, a contribution toward the knowledge of Its food habits and 
feeding behavior , Cal(X)FI Rept., 18:109-111 . 

Out of 1,000 stanachs of the market squ Id, LOL IGO OPALESCENS, from 
the waters of southern and central Cal lfornla collected In dlttereni" 
months and different years, only 33 . lJ contained food In various 
quantl ti es, wh II e 66 . gj were Empty. The amount of food In the stomachs 
varied fran fut I stanach capacity to less than 1/8 capacity. 
Dom I natl ng food Items were found to be crustaceans (42.()j), 
Indeterminate fleshy material and fluld matter (24.8J), fish C19.6J) 
and polychaete worms and mlscel laneous material C13.6J), 
CALL LETIERS: SH351 S2 C22 
KEYWORDS: LO; diet 

169. Lozow, J. B. 1977. The role of confidence Intervals In the appl !cation 
of hydroacoust lc techniques for blanass esi"lmates. Rapp. P.-v. Reun. 
Cons, Int, Explor. Mer, 170:214-218. 

If a hydroacoustic system Is employed to estimate population 
dens I ty, uncerta l nty due to randomness of the env I ronmeni" and 

.. uncertal nty due to Ignorance of the true state of the system parameters 
must be contended with. An estimate of population density Is not 
meaningful without a measure of confidence In that estimate. The 
theory of calculation of confidence Intervals for acoustic estimates of 
biomass Is explored and a working method developed. Practical examples 
of the method are given. 
CALL LETIERS: GC1 166 
KEYWORDS: aooust I cs 
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170. Lu, C.C. 1978. Characteristics and distribution of ILLEX 
ILLECEBROSUS. pp. 9.1-9.2. In: Proceedings of the wcrkshop on the 
squid, I LLEX ILLECEBROSUS, Dalhousle Univ., Halifax, Nova Scotia, May, 
1978, and a blbl lography on the genus ILLEX. Can. Fish. liar. Serv. 
Tech. Rep., No. 833. 311 pp . 

The morophologlcal characteristics which distinguish I . 
ILLECE!ROSUS from the other species In the genus were descr I bed and the 
geographical ranges of the species reviewed. These geographic ranges 
were discussed In relation to the distribution of recently Identified 
rhynchoteuth Ion I arvae. There was al so a s1.1111Dary of the phys I cal 
conditions In which adult I . ILLECEBROSUS are found In various parts of 
their range and of their seasonal distribution. 
CALL LETTERS: SH223 A88 
KEYWORDS: ottier species; description; distribution; migration 

171. Lu, C.C. and M.R. Clarke, 1975. Vertical distribution of cephalopods 
at 40" N, 53• N, and 60" N at 20' W In the north Atlantic. J. Mar. 
Biol. Ass. U,K,, 55: 143-163. 

Cephalopods comprising 18 Identified species and 42 young 
unidentified larvae were collected with opening-closing RMT combination 
nets. Discrete horizons wer e fished betveen the surface and 2000 m. 
The number of species caught rough I y doub I es for each 1 O degrees of 
latitude fran 60 degrees N to 30 degrees N wh ile the number of 
specimens ranal ns much the same e>ceept at 40 degrees N where there were 
less than one-fifth of the number found at the other three positions, 
This probably reflects a seasonal difference since 40 degrees N was 
sampled In the autumn wh II e the other three stat Ions were sainpl ed In 
the spring. The three commonest species, BRACHIDTBJ1H1S RI ISEI, 
GOlATUS FABRIC I I, and TAON IUS IEGALOPS, ascend fran deep water In the 
early I arval stage, they then grow further In the upper 200 m, At th Is 
I ater stage G. FABRIC! I and T, IEGALOPS seen to undergo reverse dlel 
migrations, I . e. they are deeper during the night itlan In the day. At 
a stll I later stage of growth G. FABRICII and T, IEGALOPS spread down 
In the water co I umn. 
CALL LETTERS: CNA) 
KEYWORDS: other species; distribution-vertical 

172. Lu, C.C., and C.F. E. Roper. 1979. Cephalopods f ran the deepwater 
dumpslte 106 (western Atlantic): Vertical distribution and seasonal 
abundance. Sllfthsonlan Contributions to Zoology, No, 288. 36 pp, 

The vertical distribution, seasonal occurrence, relative 
abundance, spawning cycles, growth trends, and relationship to water 
types of 36 species of ocean I c cephal opods are del I neated, The most 
COl!lllonly captured species were PTERYG IOTELmi IS GEMMATA, IBRAL IOPS IS 
PFEFFER!, ILLEX ILLECEBROSUS, HISTIOTBJlHIS REVERSA, and MASTIGOTBJllilS 
MAGNA. Information on probable spawning seasons was gained for itle 
first time fer I, I LLECEBROSUS, A. PFEFFER!, P. GEMMATA, H. REVERSA, 
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173. 

1£GALOrnANOi IA IEGALOPS, and ALLOPOSUS M>LLIS. Cl osl ng-net captures 
provided data on several species for whrch vertlcal distributions 
fa-merly were unknown. Several species occurred prllll!lrlly In a 
partl cul ar w·ater type. Tests of co-occurrence of species between water 
types and cruises Indicated that the species compositions were largely 
dlsslmllar. Only five species occurred on al I four cruises while five 
additional species occurred on any three of the four cruises. 
CALL LETTERS: QL1 S5 
KEYWORDS: other species; distribution-vertical; abundance; seasons; 
habitat 

Macfarlane, S. A. and M. Ylll!1;111oto. 
as a potential fishery resource -
Mar. Serv. Tech. Rept., 447:1-36. 

1974. The squid of British Columbia 
a pre I lmlnary report. Can. Fl sh. 

Summarizes Information gathered through a survey of existing 
1 lterature and publ lshed reports. Summary of biology - with Emphasis 
on LOLIGO OPALESCENS, fishing methods, International fisheries, status 
In British Columbia, and processing techniques. Also discussion of 
nutritional aspects of squid neat. If a strong market develops tor 
B. C. squid as food, the squid represents a valuable, renewabl e 
resource. 
CALL LETTERS: SH223 ABS 
KEYWORDS: LO; fishery-BC; gear used; landings; processing; 
physlology- nutrltlonal value 

174. MacGlnltle, G. E. and N. Mac:Ginltle. 1968. Natural hlsta-y of marine 
an I mal s. Second ed I ti on. McGraw-H II I New Ya-k. 523 pp. 

General text book type description of I lfe history of marine 
animals. Section on cephalopods gives descriptions of the class and 
general lite history of LOLIGO OPALESCENS. 
CALL LETTERS: QL121 M3 
KEYWORDS: LO; description; behavior-spawning 

175. Maclennan, O.N. and S.T. Forbes. 1984. Fisheries acoustics: a review 
of general principles. Rapp. P.-v. Reun. Cons. Int. Expla-. Mer, 
184:7-18. 

The physical principles of echo sounding are discussed with 
particular reference to system design and the accuracy of i'he 
echo-Integration method Of biomass estimation. The velocity, 
absa-ption, and scattering of underwater sound are rev iewed, especially 
the scattering properties of multiple targets. Many type.s of sonar 
have been appl led In fisher ies Investigations. The various techniques 
are described and the factors wh ich llmlt performance are crltlcal ly 
exam lned. 
CALL LETTERS: GCl 166 
KEYWORDS: acoustics 
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176. Macy, W.K, Ill. 1982. Feeding patterns of the long-tinned squid, 
LOLIGO PEAi.Ei, In New England waters. Blot. Bui I ,, 162:28-38. 

Gut content analyses have shown that the diet of the long-f Inned 
squid, L. PEAi.Ei, differs between Inshore spawning and nursery grounds 
and offshore winter grounds. crustaceans were more frequently o:>ns11118d 
than either fish or squid, but fish were eaten by a wider size range of 
squid and more frequently inshore. Prey-type selection based on s ize 
was common In both samples, but It Is uni lkely that the species 
composition Is the same In both areas S8111pled, These data suggest that 
L. PEALEI Is a highly opportunistic predator, whose diet primarily 
reflects the local abundance of potentlal prey species. Such felxible 
feeding strategy could account fer the large spatial and tanporal 
variations which have been reported In the diet of this squid fran 
various offshore areas. 
CALL LETIERS: Ql-!301 B56 
KEYWORDS: other species; diet; behavior-feeding 

177, Mais, K.F. 1974, Squid, pp. 69-70, In: Pelagic fish sirveys In the 
California current. Calif . Dept. Fish Gane, Fish Bui I., 162: 1-79. 

Sea surveys strongly Indicated squids are the largest latent 
f I shery resource In Cal I fern I a waters and may be on par w Ith northern 
anchovies In terms of total blanass. The resource Is comprised chiefly 
of LOLIGO OPALESCEHS which comprised nearly 90% of at I sea strvey 
catches. The total squid population must be at least 1 mil lion tons 
and probably much larger. Squid abundance Increased northward reaching 
a maxi mun In central or northern Cal lfornla. Catches were very 
widespread with respect to local lty. No particular habitat or areas 
excel led In squid catches. Squid have a low vulnerabll lty to mldwater 
traw I gear. Frequency of traw I catches were h lgh but the anounts 
caught were quite low . Nonspawnlng squid attracted to the I lgh·t were 
very active and easlly frightened away. Spawning squid attracted to 
the nlgh-t-1 lght concentrated In a very dense layer near the surface 
where they renal ned docll e and rel atlvely Inactive, Spawn Ing 
concentrations are the source of nearly al I commercial catches. The 
few known local I ties where spawning concentrations occur and the 
lnvulnerabll tty of nonspawnlng squid to present fishing methods may 
restrict harvest to only a very sma l I portion of the total resource. 
CALL LEITERS: SHI 1 C24 
KEYWORDS: LO; distribution; abundance; behavior-schooling 

178. Mangold, K. and D, Froesch. 1977. 
associated with sexual 111Bturatlon. 
38: 541-555. 

A reconsideration of factors 
Symp, Zool. Soc. Lend., No. 

Untll now, It has not been possible to describe unequivocally any 
externa I factor that wou Id Induce sexua I maturatl on In cephal opods In 
general . The present Investigation is based on (a) a gonad weight/body 
weight analysts of OCTOPUS VULG~IS and Cb) a gonad weight/body weight 
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analysis and an ul1rastructural study of optic glands of different 
octopods kept under various experlmennl conditions In tt,e laboratory. 
Our data from Medl1"erranean octopods suggert ttia1" the gonads develop 
rela1"1vely Independently of externa.l factors. At the ultrastructural 
level we have found no evidence fer hormone syn1"hesls and release In 
The optic gland a1" any momenT In tt,e I lfe of an octopus. The abundance 
of I lpofuscl n and The presence of haemocyanln In The eel Is of tt,e opt I c 
gland suggest Thai" It may also be Involved In ·ottier functions Than The 
con1"rol of sexual matura1"1on. 
CALL LETIERS: QL1 Z712 
KEYWORDS: other species; physiology-gonad ma1"ura1"lon 

179. Manzer, J.I. 1968. Food of Pacific salmon and s1"eelhead 1"rou1" In The 
NcrTheas1" Pacific Ocean. J. Fish. Res. Bd. Can. , 25(5):1085-1089. 

Repor1"s on observations on the food of salmonlds, mainly sockeye 
CONCXllliYNOiUS NERKA> and p Inks CO. GORBUSOlA) caught dur Ing The w I n1"er. 
Sockeye fed predominately on fish of tt,e h111lly Myctophldae (71'1, by 
voll.1118) and squid (Zl'I, by volume). Pink salmon feed almost excluslvely 
on amph I pods ( 97'1, by vol une). Sockeye and p Inks seem To feed nost 
actively In The early mornings, and more ln1"enslvely In early summer 
Thai:i In wln1"er. 
CALL LETTERS: SH223 A52 
KEYWORDS : predators-sa IIIIOn 

180. Margetts, A.R. (ed.). 1977. Hydro-acoustics In fisheries research. A 
sympost1111 held In Bergen 19-22 June 1973. Rapp. P. -v. Reun. Cons. Int. 
Explcr. Mer, Vol. 170. 327 pp. 

This symposl 1111 on acous1"1c methods In f lsheries research was TO 
prov Ide a forum for The exchange of new research resul TS, experience 
and Ideas In This f leld be1"ween sclen1"1s1"s from al I parts of the wa-ld; 
specif lcal ly 11" did no1" Include consldera1"1on either of The use and 
appllcatlon ot acoustic ln1"r1111en1"s In a:iaunerclal fishing or of 
bloacoustlcs. Session topics Included studies of fishing gear, 
topography, fish behavior and migration, abundance estimation, and 
targe1" strength measurement and sizing. 
CALL LETIERS: GC1 166 
KEYWORDS: acoustics 

181. MaTher, J.A. and R.K. 0•0or. 
the squl d I LLEX I LLECEBROSUS. 

1984. Spa1"1al organlza1"1on of schools of 
Mar. Behav. Physlol ., 10(4):259-Zll. 

ILLEX ILLECEBROSUS squid appear to have a species-typical and 
Internally organized spa1"1al arrangement of their groups. Squid 
maln1"alned an average angle of 25 degrees with respect to Their neares1" 
neighbor, and mos1"1y had angular deviations be1"ween 5 degrees and 20 
degrees. They maln1"alned dls1"ances to nearest, second and tt, lrd 
neighbors In a ratio of 1:1 . 5:2. The distances were strongly affected 
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by group size, with larger groups maintaining closer distances. 
lrTterlndlvldual distances were not affected by two variables, day-night 
and presence of a current In the I arge pool In wh lch they were kept. 
The slm II arlty of th Is organ I zatl on to that of fish is discussed. 
CALL LEmRS: Qlt 21 M4 
KEYWORDS: other species; behavior-school Ing 

182. Matsui. T., Y. Teranoto, and Y. Kaneko. 1972. Target strength of 
squid. FAO Fish. Clrc., 142:27-29. 

The maxi 11111n echo from a squl d was obtal ned In The dorso-ventral 
direction of the ro l I plane .• The maximum targei" strength of a squid 12 
cm mantle I ength was about -45 dB at 50 kHz and -42 dB at 200 kHz. 
CALL LETTERS: SHI F537 
KEYWORDS: acousi" I CS 

183. McConathy, D.A., R.T. Hanlon, and R.F. Hixon. 1980. Chromatophore 
arrangenents of hatchl Ing l ·ol lglnld squids (Cephalapoda, i+,,opslda). 
Malacologla, 19(2):279-288. 

The color, location and number of chromatophores were studied as a 
basis tor identifying hatchllngs of 3 western Atlantic lollglnld squids 
(LOLIGO FtEI, L. PEAi.Ei and LOLLIGUNaJLA BREVIS) and I eastern Pacific 
species CLOL IGO OPALESCENS). Coun-ts of chromaTophores were made on the 
head and man-tie of the squid haTchl Ing, and -the mean number and 
frequency di str I bu-ti on were calculated To es-tab! I sh a standard nte1ber 
of chroma-tophores tor each area. Lines drawn to ronnect specif le 
groups ot chroma1"ophores fanned rows and shapes that were used -to 
describe a specific arrangemen1" for each species. Canparlsons among 
the species Indicate thai" al I 4 are distinguishable by Thel r 
character I stl c chroma1"ophore arr-anganen-ts at hatch Ing. L. OPALESCENS 
and L. BREVIS are the most easily lden-tlflable species, while L. PLEI 
and L. PEAi.Ei are mere difficult To distinguish. 
CALL LETTERS: CNA) 
KEYWORDS: LO; other species; physlology-chromatophore 

184. McConnaughey, B. H. 1959. DI CYEloENNEA Nruva I, a new mesozoen frOII\ 
central car lfornla. J . Parasltol., 45:533-537. 

New description of a mesozan parasite found on two octopuses and 
on one squid, LOL IGO OPALESCENS. Sugges-ted the octopus I s the nonnal 
host for this species, while The Infection In the squid Is accidental . 
CALL LEmRS: QL750 J65 
KEYWORDS: LO; parasites 
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185. McGowan, J.A. 1954. Observations on the sexual behaviour and spawning 
of the squid, LOI. IGO OPALESCENS, at La Joi la, ca1 lta-nla. Cal It. Fish 
Gane, 40( 1 >: 47-54 . 

Sequence of events In spawn Ing of L. OPALESCENS seems to be as 
fol lows: (1) a population moves fran offshore Into a shallow area near 
shore. It seems probable that at this time males transfer spenn to 
buccal sem Ina I receptacles of fana I es. ( 2) Squl d tend to congregate 
near sandy bottans of semlprotected bays. (3) A few minutes befa-e 
tanales lay eggs males transfer a second group of spennatophores. (4) 
Females ati"ach egg capsules el ther to sandy bottom or to base ot sane 
previously laid egg capsule. This results In large masses of egg 
capsules, which nay be as much as fcrty feet In diameter (5) Both 
males and females die after spawning. (6) Eggs require from 30 to 35 
days to hatch at a temp. Of 13 .6 degrees C. 
CALL LETIERS: SH11 C22 
KEYWORDS: LO; behav lor-spawnl ng 

186. McGowan, J.A. 1967. Dlstrlbutlonal atlas of pelagic molluscs In the 
Cal lfornla Current region. CalCOFI Atlas, 6:1 -218. 

It Is t he purpose of this atlas to record the distribution and 
estimates of abundance of the Thecosanata (Oplsthobranchla), Heteropoda 
(Prosobranch la) and I arval Cephalopoda.. Data came fran zoopl ankton 
tows on six cruises made within the California Current. In addition to 
the charts of monthly distribution and abundance, the total areal range 
of al I positive col lectlon records are shown. 
CALL LETTERS: GC1 C17 
KEYWORDS: LO; west coast species; larvae; distribution; abundance 

187. Mcinnis, R.R. and W.W. Broenkow. 1978. Correlations between squid 
catches and oceanographic conditions In Monterey Bay, Callfa-nla. 
Cal It. Dept. Fish Gmie, Fish Bui I., 169:161-170. 

The purpose of th Is study was to exan lne stat! stl cal ly the 
rel atl on between squ Id I and I ngs In Monterey Bay and aval I able 
envlrormental data to better understand fishery variations. The 
presence of sq u Id I n great n1111bers on the spawn Ing grounds seems to be 
tied to the wanning which follows cessation of upwelling. Spawning may 
be triggered by this wanning trend. Year-t~year variations In the 
water tanperature of the bay correlated w Ith the squl d 
catch-per-de! Ivery day at a lag of 18 ronths. Periods of higher 
temperatures preceded good squid landlngs by 18 1110nths and conversely, 
poor squid catch fol lowed periods of low temperatures. The lag time of 
18 months between temperature and squid catch Is consistent with the 
age estimates for market squid. Since squid die after sqawnlng, this 
suggests that the mechan Ism wh lch I Inks temperature to stock abundance 
acts upon juvenile squid. 
CALL LETTERS: SHl 1 C24 
KEYWORDS: LO; landings; abundance; temperature; upwei ling 
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188. Mercer, M.C. 1970 . A synopsis of the recent cephalopoda of Canada. 
Fish . Res. Bd. Can. Studies, 1327:55-66. 

Records of cephalopod.s taken In the zone extending tran the coasts 
of Canada to the 1000 fm contour and also Including the West 
Greenland-Baffin Bay area, are discussed. The Artie cephalopod fauna 
Is composed of North Atlantic post-gl aclal l11111lgrants, compr lses 21 
teirtholds, 4 seplolds, and 6 octopod.s. The Pacific faune comprises 14 
teutholds , 1 seplold, and 5 octopods . Provides a species I 1st and 
discusses briefly the composition and reletionshlps of the fauna . 
CALL LETTERS: SH2.23 C23 
KEYWORDS: LO; west coast species ; other species; distribution 

I 89. Mercer, R. W. (ed. l . 1981 • Proceed I ngs of the squ Id workshop. NW 
Alaska Fish . Cntr., Proc. Rep't . , No. 81-11. 34 pp . 

The workshop focused on curren't knowledge of the distribution, 
seasonal abundance, commercial irtll lzatlon, and ecosyst·em role of 
squids In 'the NE Pacific Ocean. 
CALL LETIERS SHl 1 A5 N61 
KEYWORDS : d I str I but I on; abundance; geer used; predators-lllllr I ne m11111na I s, 
b I rds, t I shes ; grow1tl 

190. Mercer, R. w. and M. Bucy. 1983. Experlmen'ta I squ Id j lggl ng off the 
Washlng'ton coest. Mar. Fish. Rev., 45(7- 8-9):56-62. 

Squid J lgglng machines were used for experimental squid fishing 
off the Washlng'ton coast. This experimental fishing was pranpted by 
repor'ts of posslble commerclal quan'tltles of nal I squid, OIYQ-01EU1HIS 
BOREALIJAPONICUS, and fly Ing squid, <Mo1ASTREPHES BMTRAMII. Fishing 
locatlons were selected based on northern fur seal s'tanach content data 
which lndlca'ted either or both species of squid ml gh't be found over 
dep'ths grea'ter 1tlan 200 m at the head of submarine canyons. Nocturnal 
squid Jigging opera'tlons were conducted as an adjunct 'to day l lgh't 
Jigging tor black rocktlsh or trol llng tor albacore. A total of 1,261 
squids were caugh't during 21 nights of jigging from to May to 14 
Sep'tember 1981 . Two of the squid caught were flying squid and the rest 
were nell squid. About half of the squid caught were measired and 
exam I ned for gender end sexua I ma'tur I fy . Squ Id were not captured In 
commercial quantities during these experlmen'ts, bu't IT Is felt that 
commercl al quantl ti es of ne II squ Ids m lght be available off 1tle 
Washing-ton coest during periods when coastal upwelling occurs. 
CALL LETTERS: SH11 A14 
KEYWORDS: west coast species; gear used-jigs; fishery-Pacific NW; 
gonad matura'tlon 
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191. Merdsoy, B. 1978. IN SllU observations of squid. pp. 11.1-11.2. In: 
Proceed I ngs of the wa-kshop on the squ Id, ILLEX I LLECEBROSUS, Dalhousie 
Univ., Halifax, Nova Scotia, May, 1978, and a blbl lography on the genus 
ILLEX. Can. Fish. Mar . Serv. Tech. Rep., No. 833. 311 pp. 

Observations of squid by a diver reveal hitherto ll'lrecx>rded 
behavla-s which are of Importance In the understanding of this 
organism. The observations made throughout the water colunn over a 15 
m depth Include: behav ier towards diver; behav fer towards j I g; 
I ntraspecl f le and prey-predater behav la- . 
CALL LETIERS: SH223 ABB . 
KEYWORDS: other species; behavler-feedlng 

192. Merkel, T. J. 1957 . Food habits of the king salmon, OHX>RiYNOlUS 
TSHAWYTSOIA (Walbaum) In the vicinity of San Francisco, Callfa-nia. 
Cal if . Fish Gane, 43(4):249-270 . 

The stanach coni"eni"s of trol 1-caught kl ng salmon were analyzed and 
It was found that f !she!?, crustaceans, cephal opods, and polychaete 
werms compr I sed thel r d I et. 6 I t ens canst I tuted 92 .5% of tota I food 
constmptlon: na-thern anchovy, 29. 1%; rockf I shes, 22. 5%; euphausl Ids, 
14. 9%; Pacific herring, 12.7(; squid, 9 .3J; cr ab megalops, 4 . QJ. 
Seasonal changes In feeding habits were noted. Food habits of 
different sizes of king salmon were found general l y s i milar. Most of 
these squl d were between 3 .0 and 6. 0 Inches In body length. Only one 
species, LOL IGO OPALESCENS, was Identified. Squid was observed I n all 
of the monthly samples, although It was never of prlinary lmport1mce, 
The maJa-lty had been eaten by sa lmon taken beyond the 20- fathan curve. 
CALL LETTERS: SH11 C22 
KEYWORDS: LO; predatcrs-sa I mon 

193. Mlkul ich, L.V. and L,P. Kozak. 1971. Experimental rearing of Pacific 
Ocean squid under artificial conditions. Soviet Jour. Ecol. , 
2(3): 266-268. 

Experiments were made on rearing young specimens of the Pacific 
Ocean squid TOOARODES PACIFICUS (Steenstrup) under artlflcal 
conditions. The squid were·ma-e active by night than during the day. 
When put Into tanks, the squid began to feed even during the first 24 
hours. Instances of cann Iba 11 sm were Observed. The amount of food 
consumed by the squl d was assessed. The average dally ration fer an 
lndlvldual squid weighing 35 g was found to be 8.3 g. Larger squid (60 
to 63 g) ate up to 15 to 20 g of fish dal l y . Squid cannoi" survive a 
shori"age of oxygen. In high water tenperature (25.0 to 27 . 5 degrees C) 
they survived perfectly wel I and fed normally . Given regular change of 
water, squl d fed successfully and I lved 23 to 35 days. 
CALL LETTERS: QH540 S5 
KEYWORDS: other species; behavior- feeding; dlet-artiflclal; artltlcal 
rearing 
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194, MIi nes, J . 1982,. Perspective on the Spanish squid market. pp. 21-30. 
In: Proceedings of the International squid symposium, August 9-12, 
1981 , Boston, Massachusetts. New England Fisheries Development 
Foundati on, Inc. 390 pp. 

Review of the principal types of ULIGO and ILLEX squids which are 
bei ng suppl led .to and consuned In varying levels and degrees of 
preference on the Span I sh and other southern European markets. There 
l s I lttle demand for L<l. 160 OPALESCENS because Its characteristics do 
not meet the end- use requirements of the Spanish market. 
CALL LETTERS: QL430 . 3 LS 1561 
KEYWORDS: fishery-Spain; markets; LO; landings; processing-products 

195 . MIi nes, J. 1982 . Marketing squid In southern Europe. pp. 317- 321 . 
In: Proceedings of the International squid symposium, August 9-12 , 
1981. Boston, Massachusetts. New England Fisheries Development 
Foundation, Inc. 390 pp . 

In Spain, during the last three years, the supply and demand tor 
squid has been constantly changing and unpredictable. Major factors 
for this. situation Include health of markets, par i ty of U. S. dollar, 
current stock situation, performance of principal supply areas, and 
present and anti cipated governmental policies. 
CALL LETTERS: QL430 . 3 LS 1561 
KEYWORDS: f lshery- Spal n; markets 

196. Mlshlma, S, 1951, Detection of squ i d school by the flsh-detectcr 
(recording echo sounder by super sonic). Bui I. of the Faculty of 
Fish,, Univ. Hokkaido, 1<2J:97-101 . 

The detection of squid school s by the "flsh-detectcr" (recording 
echo sounder) was attempted. It Is possible to detect a squi d school 
using the flsh-detectcr from a fishing boat while drlflng after sunset. 
The record of the shade on the graph Indicates the squid schools are 
near the surface. The shading on the graphs are proved to be caused by 
the squid school s by actual fishing of squids. If they are deeper than 
50 meters, It I s Impossible to detect the squid school s using the fish 
detecta-. It Is also difficult to detect them between the surface and 
a depth of 8 meters. 
CALL LETTERS: (NA) 
KEYWORDS : acoustics 

197, Mlwa, K., et al. 1975. Preservation on board. FN) Fish. Rept. 170, 
Suppl . 1:148-150. 

The prerequisite for fresh consumption or processing of 
cephalopods Is adequate quality when landed. The freshness Is 
organol eptl cal ly judged by the change of hemochromatl c eel Is In the 
skin, the breaking of v i scera and the odor from the mucus on the sk i n. 
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The preservatl on on board Is Through oool Ing or freez Ing. Cool Ing w Ith 
Ice should preferably be preceded by cooling In chit led water. In the 
Japanese f I shery the wet ght rel atl on of cephal opods to Ice w IThouT 
pre-chll ling should be abouT 1:3 In sunmer. 1:2 In spring and autumn 
and 1:0.3 In winter. For fishing operations lasting longer than 3 days 
from f i rst catch to landing, cephalopods must be frozen to abouT -25 to 
-35 degrees C, the blocks of lee glazed and stcred at -20 to -25 
degrees C. 
CALL LETIERS: SHI F543 
KEYWORDS: sTorage; qual li"y 

198. Manmsen, T. P., J. Ballantyne, D. MacDonald, J. Gosl lne, and P.W. 

199. 

Hochachka. 1981. Analogs of red and whlTe muscle In squid mantle. 
Proc. Natl. Acad. Sci., 78(5):3274-3278. 

In 5 species of squid CLCX.IGO OPALESCENS, ILLEX ILLECEBROSUS, 
OMMASlREPHES sp., BERRYrEUTH IS MAG ISTER and SYMPLECfOTEUTH IS 
OUALANIENSIS), varying In I lfe-style from fast-swl11111lng pelagic 
predators to sluggish benthlc forms, the circular muscle of the manTle 
was mei"abol lcal ly and structurally differentiated Into Inner, middle 
and outer zones. I n The middle zone, mlTochondrla l abundance and the 
ratios of oxidative to glycolytlc enzyme activities were low. This 
zone was sandwiched bei"ween thinner bands of muscle, lining the Inner 
and outer edges of the mantle. In these bands, mi tochondrial abundance 
and the ratios of oxidative to glycolyTlc enzyme activ i ties were high. 
This mei"abol lc differentiation ls ana l ogous to the developmenT of red 
and wh ite musc les In vertebrates, and It serves a similar function, 
white muscle mainly supporting burst-Type swl11111lng and red muscle 
sustal nl ng steady-state oxl dative wa-k. 
CALL LETIERS: CNAl 
KEYWORDS: LO; west coast species; physlology-blochemlcal analysis 

Morejohn, G.V., J.T. Harvey, and L.T. Krasnow. 1978. The Importance 
of LOL IGO OPALESCENS In the food web of marl ne vertebrates In Monterey 
Bay, car lfa-nla. ca1 If. Dept. Fish Gane, Fish Bui I ., 169:67-97. 

Provides lnfa-matlon on the extent of predation on and relative. 
Importance of LCX.IGO OPALESCENS In life cycles of marine fishes, 
seabirds, and marine mammals of Monterey Bay. Nin-teen species of fish 
(Including salmon) and several avian spec-les were found to feed on 
Loi I go. The market squ Id, anchovy and rockf I sh are hnpori"ant prey ltEms 
f<r most marine mammals as well. Food webs were developed 
II lustratlng the relation of squid to their predators. 
CALL LETIERS: SH11 C24 
KEYWORDS: LO; predators-marine mammals, salmon, birds 
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200. Muntz, W. R.A. H177. Pupll lary response of cephal opods. Symp. Zool. 
Soc. Lond • • 38: 277-285 . 

The cephal opod pupil may have many shapes. In OCTOPUS VULGAR IS, 
fer exanple, It contracts to an elongated s i ft, and In SEPIA 
OFFICINALIS, It has the term of an elongated letter W, with a 
horlzontiil middle section and vertica l segnents at each end. 
CALL LETTERS: QL1 2712 
KEYWORDS: other species; physiology- vision 

201. Murakanl, K. 1975. Distribution In relation to envlronnent of squid 
In the nerthwest Pacific and the Okhotsk sea. FNJ Fish . Rept. 170, 
Suppl • 1: 9-17. 

Distribution of larvae and spawning grounds of four species 
relative to temperature and t i me of year Is II lustrated. 
CALL LETTERS: SHI F543 
KEYWORDS: distribution; tenperature; seasons 

202. Murata, M. 1978. The relation betw~ mantle length and body weight 
of the squid, TODAROOES PACIFI QJS Steenstrup. Bull . Hokkaido Reg, 
Fish. Res. Lab. , 43:33-51. 

The al lometry formulas showing the relative growth between mantle 
I ength C Ll and body wel ght (W) of the squ Id, TODAROOES PACI FI QJS 
Steenstrup were estimated by year and by month In the different wat ers 
around Hokkaido. The value b of relative growth coefficient, estimated 
by year from samples of male and female squid together, varies 
I rregularly In the r .ange of 3 . 06 to 3,46 during the years of 1951-1975. 
Also, the degree of fatness by year of the squid was Interred on the 
basis of the body weight calculated from the al fanetry change, namely , 
Increasing from June to September, and decreasing from October to 
December. The value b of the male squid tends to be a I lttle longer 
than that of the female, though the difference Is very Sllllll I . The 
value band calcul ated body welght varied between areas. The value of 
b seems to be a I lttle mere than 3 ,0 In the range of 17 to 22 cm, 
almost equal to, or a I It.t i e less than 3 . 0 In the range of 12 to 17 cm 
and over 23 an, and l ess than 3 . 0 In the range of 2 to 12 an In mantle 
length . Study of the developmental stages of the squi d In samples 
taken Is necessary when exanlnlng relations between populations of 
squid In different waters based on the relative growth coefficient (bl, 
er coefficients of fatness (F=W/L.SUP..3). 
CALL LETIERS: (NA) 
KEYWORDS: other species; length; weight; stock del lneatlon; growth; 
model 11 ng 
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203. Murata, M. 1983. 
Jiggi ng surveys. 

Quantitative assessment of oceanic squid by means. of 
Biol. Ocesi., 2 (2-3-4):4B-456. 

Few attanpts have been made to quantl tatlvely assess stand Ing 
stocks of squid and c~leflsh. Jigging surveys have been conducted 
s I nee 1971. The Ir purpose has been to assess the abundance of ocean I c 
squid. The stock size Index (N) and the density Index (F) for 
TODAROOES PACI FICUS. OMMASTREPHES BARTRAM I I, and ~YOiOTEUlH rs 
BOREAI. IJAPONICA were calculated. N and F correspond reasonably wel r to 
periodic changes In the annual yield (Y) of T. PACIFICUS. Since Y ls 
presumed to a:irrespond wel I to abundance, the results of these surveys 
give rough estimates of T. PACIFICUS abundance. Changes In N and F for 
O. BARTRAM 11 and 0. BOREAI. IJAPON ICA do not show good correspondence 
wi th Y, probably because the study area covers only a part of the range 
of· the the two species. The equation relating F and Y tor T. PACIFIQJS 
ANDO. BARTAMI combined Is Y (tons)= 10,500F + 16,300 (r = 0.972). 
This relationship might be used as a first approximation tor expected 
yield, but to make a precise assessment of the abundance of these 
oceanic squids It wll I be necessary to accumulate more biological data 
on their distribution and migration and to adjust the grid surveys 
aca:ird r ngl y. 
CALL LETIERS: QH91 Al 
KEYWORDS: other species; abundance; model llng; stock assessment 

204. Murata, M. 1983. On the distribution and the behavior under t lsh Ing 
l1111ps of young Japanese common squid, TODAROOES PACIFICUS Steenstrup, 
In the offshore waters of northern Japan during spring and early 
summer. Bui I. Hokkaido Reg. Fish. Res. Lab., 48:37-52. 

The distribution of young squid In coastal and offshore waters was 
Investigated. The results give details of the I lvlng environment, 
behavior under fishing tanps, and a classlflcatlon of the developmental 
stage. There were two or three groups In the young squl d wh lch had 
different ranges of mantle length. Their distribution Is uneven and 
shows a concentration In and around the polar front areas and In 
coastal regions. The smallest size squid appeared on the water surface 
under fishing lamps and stayed for some minutes and disappeared 
suddenly. The larger squid rarely cane to the surface. When they did, 
It was only for II few seconds. 
CALL LETTERS: (NA) 
KEYWORDS: other species ; distribution; length; behavior-school Ing, 
feeding; temperature 
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205. Murata, M. and M. lshl I . 1977. Sane lnfa-matlon on the ecology of the 
oceanic squid, OIMAS'TREPHES BAATRAMI (Lesueur) and ONYOiOTEUlHIS 
BOREALIJAPONICUS Okada, In the Pacific Ocean off northeastern Japan. 
Bull . Hokkaido Reg. Fish . Res. lab., 42:1-23 . 

The authors carried out j lggl ng experiments w Ith research vessels, 
blanetlcal research, etc., In the Pacific. In this paper, they 
considered sane btologlcal aspects such as growth, maturity, sex ratio 
and structure ot the population of O. BARTRAM! and O. BOREALIJN'ONICUS. 
The majcr results obtained fer o. BAR1RAMI are as fol l ows: (1) As a 
whole, the average mantle length of the squid became gradually larger 
from June to February of the succeeding year; (2) It Is thought that 
males mature prior to fanales; (3) It Is supposed thaT the population 
appearing In the Pacific oft N1rth Japan contains two groups, which are 
different In growth. The large sized group tends to be distributed 
more northerly than the smal I sized group In sunmer. The growth 
patTerns of both groups are sl911old In type; (4) It Is Inferred that 
both groups are the same year cl ass born In different seasons, and th at 
the main spawning season of both groups Is January to May. The I lfe 
span of this species Is supposed to be normally about I yr. The 
results fer O. BOREALIJAPONICUS are as fol lows: (1) the squid often had 
a ranarkably wide range In the 11Jantle length compositions; (2) IT seans 
that males mature prior to females; (3) the ratio of males In the 
samples decreased fran June to October, probably because the period 
from Aug to Oct may be the copulating season, after which the males 
leave the schools; (4) the population consists of several groups 
differing In size. It Is supposed thaT they are the same year class 
born In different seasons; (5) I t Is pres1111ed that the main spawning 
season Is fran I ate autumn to w Inter, and that the I I fe span of th Is 
species Is normally about 1 yr. 
CALL LETTERS: (NA) 
KEYWORDS : other species; length; growth; sex ratio; behavior-spawning; 
stock del lneatlon 

206 . Murata, M. , M. I sh II, end C. Shi ngu. 1983. Seesona I changes In 
location and water tenperature of the fishing grounds by jigging 
fishery fer flylng squid, OIMASTREPHES BAAlRAMI (Lesueur), with sane 
conslderat-lons on migration and occurence of the fishing ground. Bui I. 
Hokkal do Reg. Fl sh. lab., 48: 53-77. 

The relattonshtp between the fishing grounds of o. BNHRAMI and 
seasonal changes In water tanperature were Investigated. The range of 
the majcr fishing grounds and the location of good fishing grounds 
differ fran year to year. The water temperature of the region which Is 
commonly fished Is 11-21 degrees Cat the surface and further offshore 
the grounds tend to be In the regions with lower water tenperatures. 
Shortly betcre the fishing season O. BARTRAM! Is mainly distributed In 
the offshore wann water with surface tanperatures of 16-21 degrees C, 
surface sal lnlty of 33.7-34.8%, and water tanperatures above above 10 
degrees Cat 100 m In depth. Major fishing grounds tran July to 
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September are reg Ions w I th wai"er tanperatures of 5-1 O degrees C at 100 
m In depth and In and around the region where Isotherms of 5 degrees C 
c:oncentraTe. The location of fishing grounds and the catch volume Is 
considered to be closely related to the boundary between warm water 
masses and cold water. 
CALL LETIERS: (NA) 
KEYWORDS: other species; distribution; temperature; fishery- Japan; 
mlgra-tlon 

207 . Murata, M. and Y. Shlmazu. 1982. On some popula-tlon paremeters of 
frying squid, OMMASlREPHES B~lRAMI (Lesueur) In the northwes-t Pacific • 
Bui I. Hokkaido Reg. Fish. Res. Lab., 47:1-10 . 

Catch and effort sta-tlstlcs for jigging boa-t f lshery In 1979 were 
compiled by ten day basis. Sane I inear regression me-thods of De Lury 
-type es-ti ma-tor and a non I I near regression method were appl led to -the 
data. Total mortal ify coefficient during two months was estimated to 
be 0 .14-0.15 per decade. Al-though a value of 0.1495/decade was 
estimated as natural mor-tallty coefficient by nonlinear regression 
method, It was considered too high. Judging from other biological 
lnforma-tlon and some previous es-tlmates for simi lar species, natural 
mortal lfy coefficient of this species seemed -to be less -than 
0 .07/decade and thus rate of exploitation during two months exceeds 30 
percent. 
CALL LETIERS: (NA) 
KEYWORDS: other species; mor-tal lfy; model ling 

208. Nagao, K. and T. Kimura. 1951 . Bacteriological studies of Shlokara or 
"Soused Squid. " 2 . The studies on the chemical changes In the ripening 
process. Bui I , Faculfy Fish., Univ. Hokkaido, 1(2):81-86. 

In th Is report, the change of the chem lcal components dur Ing 
ripening of Shlokara was observed. 
CALL LETTERS: (NA) 
KEYWORDS: other species; physlology-blochemlcal analysis 

209. Nagao, K., T. Kimura, and A. Selno. 1951 . Studies on enzymes of 
bacteria. 1 . On the catalase of bacteria which were Isolated from 
Shlkokara or "Soused Squid". Bui I . Facul lfy Fish. , Hokkaido, 
1(2):86-89. 

In this report, -the authors f lrst used bacteria which were 
. Isolated form the Shi okara or "Soused Squ Id" and made Exoenzyme and 

Endoenzyme-solutlon of catalase by using the technique for des-troylng 
-the cell wal I of the bacteria by grinding with quartz sand . 
CALL LETIERS: (NA) 
KEYWORDS: other species ; physlology-blochemical analysis 
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210, Nash, O,M., C.A. Ea-ton, and N.F. Crewe. 1978. Lipid classes and tat1y 
acid composition of squid (ILLEX ILLECEBROSUS). pp, 22.1-22.8. In: 
Proceedings of the wa-kshop on the squid, ILLEX ILLECEBROSUS, Dalhousie 
Univ . , Hal ltax, Nova Scotia, May, 1978, and a blbl lography on the genus 
ILLEX, Can, Fish. Mar . Serv, Tech. Rep., No, 833. 311 pp, 

We have analyzed the llpld composition of squid and squid meal. 
Squid mantle I lplds are slmllar to other marine species such as cod. 
Detal led fat1y acid analyses were perfa-med to Identify any components 
which might be considered nutritionally undesirable, 
CALL LETIERS: SH223 A88 
KEYWORDS: other species; physlology-nutrltlonal value 

211. Naz1111I, T., s. Kasahara, and M. Hamabe. 1979. Contrlbutlon of 
blologlcal lnfa-matlon useful fa- development of Inshore squid fishery 
In the Japan Sea. 111. Supplements and amendments to a prev lous paper 
on reproduction and distribution of BERRYTBJTHIS MAGISTER (Berry) . 
Bui I . Jap. Sea Reg. Fish. Res. Lab,, 30:1- 14, 

In order to obtain supplementary lnfQl"l!'latlon on biology of 
BERRYTEUTHIS MAGISTER (Berry) , 171 specimens extracted from bottom 
trawl samples were Investigated. The fishing grounds fa- them were at 
a depth of 320 meters In the western part of the Japan Sea. The 
samples were collected during March to Novanber, but the maja-lty of 
them were. In May. Therefore, the ecological Information obtained fran 
the present material Is concerned with that fa- the late spring to 
early sllMl8r. Various morphanetrical measurements that were taken and 
sane I I I ustratl ons of Important reproductive organs I net udl ng "sperm 
rope" (or sperm mass) Implanted on the fanale are given. The •sperm 
ropes" are Implanted In a bundle of a dozen or mere around the base of 
the gl I ls. Measuranents were al so taken on eggs with In -the ovary and 
oviduct In which ovoldal or spherical eggs are I Inked with a filament. 
The sizes of the eggs were underestl11111ted In the previous report but 
were proved to be 4-5 mn In diameter. The observed fecundity was about 
5,000 eggs per female. This survey concluded that B. MAGISTER In the 
western secta- of the Japan Sea may copulate during tal I to winter 
seasons and spawn d.urlng spring to sunmer In the stratun close to the 
ocean f I oa-. 
CALL LETIERS: SH301 N52 
KEYWORDS: other species; fecundity; behavior-spawning 
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212. 

213. 

Nicol, s., and R.K. O•Dor. 1985. Predatory behaviour of squid (ILLEX 
ILLECEBROSUS) feeding on surface swanns of euphausl Ids. can. J. Zool., 
63:15-17. 

Squid (I. ILLECEBROSUS) were observed and filmed feeding on 
day ti me surf ace sw anns of euphaus i Ids I n the Bay of F IJl dy. The sq u I d 
captured euphaus 11 ds by tentacul ar attack, a predatory behav I or 
described previously for this and ottier species of squid feeding on 
mobile prey. This method of predation Is quite different from the only 
other documented account of squ Id on euphaus 11 d surface SWl!lrms. 
CALL LETTERS: 0L1 C23 
KEYWORDS: other species; behl!lvior-feeding; diet; gear used-video 

Nixon, M. and J .B. Messenger (eds.) . 1977 . The biology of 
cephalopods. Symp. Zool. Soc. Lond., No. 38. 615 pp. 

Proceedings of a symposl 1.111 held at the Zoological Society of 
London., 1975. which reflects current research Into different aspe.cts of 
the I lfe of cepha-fapods. Includes presentations on; evolution of 
cephalopods; gear techniques; blol1111lnescence; neurobiology; behavior; 
and others. 
CALL LETTERS: QLI 2712 
KEYWORDS: other species; phys iology-nerves, photophores, vision; geBr 
used-tr aw I 

214. 0 1Dor, R.K. 1978. Laborl!ltory experlll!Elnts with ILLEX ILLECEBROSUS. 
pp • . 18.1-18.10. In: Proceedings of the workshop on tt,e squid, ILLEX 
ILLECEBROSUS, 0Blhousle Univ., Halifax, Novl!I Scotia, May, 1978, l!llld a 
blbl lography on the genus ILLEX. Can. Fish. Mar. Serv. Tech. Rep., N). 
833. 311 pp. 

This report outlines the major problems of keeping squid In 
captivity and the ways of avoiding these problems. The crltlCl!II 
factors defining good condition (In order of Importance) are 1) skin 
condition, 2) feeding and 3) Infection. Tattooing has been the most 
effective and least danaglng method of marking squid. 
CALL LETTERS: SH223 A88 
KEYWORDS: other species; artlflcal rearing; tagging 

215, 0 1Dor, R.K. 1982. Respiratory metabol Ism and swimming performance of 
the squid, LOLIGO OPALESCENS. can. J. Fish. Aquat. Sci., 
39( 4): 580-587. 

Maxi m1111 sustal nab I e and burst speed, standard and active metl!lbol I c 
rates, and metabol I c scope at temperatures from 7 .5 to 17 .5 degrees C 
were determined for the squid, LOLIGO OPALESCENS, with a Brett tunnel 
resplrometer. A comparison with sockeye salmon of similar size at 15 
degrees C Indicates that squid have higher standard and active rates 
but have sustainable speeds half those of salmon. This confirms the 
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216. 

low efficiency of jet-propelled swimming, and the resultant high cost 
of transport ra l ses I nterestl ng quest Ions about how and why squ Id make 
large-scale vertical and horizontal migrations and the tactics they use 
to canpete with fish that are both their predators and prey. Burst 
speeds after several maximal Jets do not appear to be slgnlflcantly 
greater than the peak speed after a single jet suggesting squid must 
depend primarily on maneuverabll lty and high acceleration rather than 
h lgh speed. A I ow capacity for acc1111ul atl ng an oxygen debt cont lrms 
predictions based on biochemical evidence. This debt Is approximately 
equal to the energy needed to rephosphorylate muscle phosphagens. 
CALL LElTERS: SH223 A52 
KEYWORDS: LO; physlology-metabol Ism; behavlor-swlD111lng 

Ogura, M. 
Jigging. 

1975. Fishing tackle and fishing efficiency In squ i d 
FN) Fl sh. Rept. 170, Suppl. 1: 99-102. 

Color and mater i al ot jigs, size of Jig stems, and diameter of 
fishing I lne are major factcrs to consider In fishing tackle. Red and 
orange colored stems proved to be the best wi th green and fluorescent 
the pocrest. The most efficient material tor Jigs was red and orange 
stems with Inserted pieces of shel I, while white bakellte and silvery 
metal were poorest. Jigs with long stans and three rows of long hooks 
proved to be the best In bringing squid In. The thinnest possible 
monofllament I lne should be used. Autanatlc Jigging machines were 
superior on dense schools and schools near the surface, but hand 
operated machines were better able to adjust to fishing conditions and 
could apply more complex jigging patterns. 
CALL LETTERS: SH1 F543 
KEYWORDS: gear used-Jigs; gear developmen1" 

217. Ogura, M. and T. Nasinl. 1975. Fishing lamps and light attraction tor 
squid jigging, FN) Fish, Rep1". 170 , Suppl. 1:93-96. 

The canmon squid CTOO/\ROOES PACIFIQJSl does not concentrate a1" 
bright I lght, but preferably In the boundry between I lght and shade. 
Jigging machines are positioned so that I Ines pass through the boundary 
zone of light and shade of the vessel . To develop an efficient I lght 
attraction system, the physical factors of I lght distribution In water 
and reaction pattern of squid have to be Taken Into account, The area 
of II lumlnatlon from lights has the shape of butterfly wings. 
Canparlson trials Indicate mercury vapor lamps are more efficient In 
attracting squid and are less power consumptive than Incandescent 
I amps. 
CALL LETTERS: SH1 F543 
KEYWORDS: gear used-1 lghts, Jigs; behavior-school Ing; gear development 
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218. Okutant, K. and N. Morikawa, 1978, 
of the polysaccharlde obtained from 
Soc. Sci. Fish., 44(7):74~753. 

Purification and characterization 
squid Internal shel I. Bui I . Jap. 

Polysaccharldes A and B were Isolated In pure form from the squid 
Internal shel I . The purification of the polysaccharlde was carried out 
by using DEAE-cell ul ose col ume chromatography . These pur If led products 
were homogeneous when examined by gel-flltratlons and 
u I tracentr I fugati ons. Both polysaccharl des were composed of glucose as 
the sole constituent monosaccharide. 
GALL LETTERS: SHI J2 
KEYWORDS: physlology-biochemlcal ana lysis 

219. Okutan I . T. 1977 . Stock assessment of cephal opod resources f I shed by 
Japan . FAO Fish, Tech. Pap., 173:1-62, 

The distribution and abundance of the resource of cephalopods 
fished by Japan are reviewed, Japanese fishermen take over half the 
world catch of these species. The main Japanese fisheries are around 
the coast of Japan, but significant catches are taken In several other 
areas. By far the most Important species (rather more than half the 
total) Is TODAROOES PACIFICUS. caught by jigging. The rest ot the 
Japanese catch consists of other squids (15-20 percent) , octopods 
(10-15 percent> and cuttleflsh (around 5 percent). Mos't of the stocks 
around Japan are fully explolted, and the lmpor'tant wln'ter stock of T. 
PACIFIQJS appears to have been dep l eted by heavy fishing. Fisheries to 
th'8 northeas't of Japan on ocean i c squids seem to be atfec'tlng onl y the 
trl nge of very substantl al stocks. 
CALL LETTERS: SHI F539 
KEYWORDS : other species; landings; dlstribu"tlon; fishery-Japan 

220. Okutanr, T, and H. HaTanaka. 
large-sized lollglnld squid. 

1975. Distributi on of anmastrephld and 
FAO Fish. Rept. 170 . Suppl. 1:4-8. 

Physical and ecological slmllari'tles and differences between 
ommas"treph Ids and I arge-slzed I ol lgl nl ds as a group are sunmarlzed. 
The dlstrlbu"ttons tor mos't species are given by geographlcal region. 
CALL LETTERS: SHl F543 
KEYWORDS: LO; other species ; dls'trlbutron 
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221. Okutanl. T. and J.A. McGowan. 1969, Systenatlcs, distribution, and 
abundance of the eplplanktonfc squid (Cephalopoda, Decapodal larvae of 
the Cal lfa-nla Current, Aprll 1954 - March 1957, Bui I. Scripps Inst . 
Oceanogr., 14: 1-ro. 

Fourteen species of cephalopod larvae from 4 years of- zooplankton 
collections made In the Cal lfa-n la Current were described and 
II lustrated. Distributions and relative seasonal abundance were 
summarized fa- each species. 
C'J\LL LETTERS: QH91 C22 
KEYWORDS: LO; other species·; larvae; description; distribution; 
abundance 

222. Okutanl, T. and T, Watanabe. 1983. Stock assesSll'l8nt by larval surveys 
of the winter population of 10DAROOES PACIFICUS Steenstrup 
<CEPHALOPODA: OMMASTREPHIDAE), with a review of early wa-ks. Biol . 
Ocean., 2 (2-3-4):-401-431. 

This Is a study of larval abundance and distr ibution pattern of 
the winter population of the Japanese common squid, TOOAAOOES PACIFICUS 
Steenstrup, based on plankton net collections. The larval abundance 
Index (LI l was compared w Ith CPUE (caTch per boat day), an Index of 
recr u I 'tment of adu I t stock s I ze. Morta I I ty seems To be h lghest fa
stages up to several K'lll llmeTers OML than fer later stages. Because of 
the short llfe-span (one year) of this squid, abrupt decreases of 
larval abudance and/or recrultK'lenT have a serious effect on stock size. 
The future recovery of the stock wll I depend on bloTlc and physical 
condlTlons thaT are fava-able fa- the survival of early stages. A 
significant poslTlve correlation between ca1'ch per eff<rt of adults and 
The abudance of larvae (Lil In the fol lowing year lndlcaTes that larval 
abundance can be used to assess the size of the spawn! ng stock of the 
wlnTer populaTlon of T. PACIFICUS, 
CALL LETTERS; QH91 Al 
KEYWORDS: other species; I arvae; sTock assessmenT; di strlbutlon 

223 . Osako, M. and M, Mura1'a. 1983. Stock assessment of cephaf opod 
resources I n the ncrthwestern Pacific, FNJ Fish, Tech. Pap., 
231: 55-144. 

This reporT out I Ines the status of maja- Japanese fisheries fa
"Surine lka" <TODARODES PACIFIOJS) and "Aka lka" (OMMASTREPHES 
BAATRAMI I l and reviews the methods of recrul'tmenT fa-ecast and stock 
assesgnent used fer these two squl d. In the "Surume I ka" f I shery the 
greater. part of ca1'ch Is taken by Jigging boa1's and trom 5 to 500 GRT. 
Annuar catch of "Surine lk.a" was between 50,000 t and 200,000 t up 
unTII 1945 and sharply Increased from 1945 through 1955. Since 1970 
however. the catch has decreased to around 200,000 t, IT now seems 
tha1' al I "Surine lka" fishing grounds around Japan have been OOG!pletely 
exploited since 1971. In 1974 the "Aka lka" fishery began In response 
to poor success of the "Surina l ka" fishery . This fishery now takes 
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near I y the same ca-tch as In -the present "S uruma I ka" f I shery. Si nee 
1978 a drlft-gll I ne-t fishery fer squid has been ln-troduced. Forecast 
and es-tlma-tlon of squid recruitment are made and announced officially 
twice a year In a coopera-tive mee-tlng of national and pretectural 
lnstl-tutes. Da-ta on size composition, larva, wa-ter temperature, ca-tch 
statistics, CPUE, etc. are used fer tcrecas-tlng. No overal I management 
of the Japanese squid fishery has been es-tabl lshed -to present however. 
Recen-tly popula-tion dynamics has become a main -theme of s-tudy on squid. 
Sane pref lmlnary wcrk suggests -tha-t there ls a rela-tlon between 
recruitment and fishing etfcr-t tor "Surume lka" and "Aka lka" s-tocks 
around Japan. 
CALL LETIERS: SH1 F539 
KEYWORDS: fishery-Japan; other species; landlngs; gear used; 
abundance; s-tock assessment 

224. Otwel I , S. and G.G. Giddings. 1980. Scanning electron microscopy of 
squid, LOLIGO PEALE!: raw, cooked, and frozen mantle. Mar. Fish. 
Rev ., 42(7-8):67-73. 

Scanning electron microscopy CSEM> was used -to lnves-tlga-te the 
. -tissue s-tructure In raw, frozen, and cooked man-ties from squid, LOLIGO 

PEALE!. The mantle consls-ts of five distinct layers of tissue, Each 
layer In the raw s-ta-te Is described. The freeze fracture techniques 
used -to prepare samples tor SEM viewing revealed -tissue s-tructural 
al -tera-tl ons caused by freez Ing -the 111an-tl e -to -29 degrees C. The same 
technique was used -to observe thermal al -tera-tlons caused by cook Ing the 
man-tie -to 100 degrees C. Loss of structural dlfferen-tla-tlon In -the 
muscle fibers was the only dlscernlble al-tera-ti.on caused by freezing, 
bu-t cook Ing caused gross dis-tor-ti ons In a I I man-tie -tissues. 
CALL LETTERS: SH11 A14 
KEYWORDS: other species; physlology-blochemlcal analysis 

225. Pacific Fishery Management Council. 1978. Draft. Squid managemen-t 
plan. Portland, OR. 160 pp. 

This draft presen-ts scientific and soclo-econanlc Information 
per-tlnen-t to the choice of management op-tlons for the squid fisheries. 
The first section of the plan addresses the management of th.e fishery 
for LOL IGO OPALESCENS. The second section Is directed -towards the 
fishery tor DOSIDlaJS GIGAS, which occurs sporadically off the coas-t of 
southern Cal lfornla. The th lrd section addresses al I offler species of 
squid. There Is no directed fishing on -these other species and -there 
Is llml-ted knowledge abou-t the lite hls-torles, abundance, behavior, 
eco I ogy, and d I str I but I on. The presen-t state of know I edge, 
varlabll ltles In population sizes, age structures, and the posslbll 1-ty 
of I oca I over harvest Ing, d I cta-tes I ower op-t I mum y le Id th an exl st Ing 
popula-tlon es-timates might suggest. 
CALL LETTERS: SH328 P345 
KEYWORDS: LO; west coast species; distribution; age; sex ratio; 
abundance; habi-tat; regu I at! ons; gear used; marke-ts 
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226, Palmer, B.W. and R,K, O'Dor, 1978, Changes In vertical migrat ion 
patterns of captive ILLEX ILLECEBROSUS In varying llght regimes and 
salinity gradients. pp, 23,1-23,12, In: Proceedings of the workshop 
on the squid, ILLEX ILLECEBROSUS, Oalhousle Univ., Halifax, Nova 
Scotia, May, 1978, and a bib( lography on the genus ILLEX. Can. Fish. 
Mar. Serv. Tech. Rep., NO. 833. 311 pp. 

227. 

Results showed that there was a distinct diurnal vertical 
migration pattern exh ibited by I. ILLECEBROSUS - nearer the surface at 
night then In the day . Experiments suggest that sal lnltles between 
27-30 o/oo were prefered and sal lnltles below 26 o/oo were avoided. It 
Is possible that tanperature also Influenced the selection of gradient 
I ayers. 
CALL LETTERS: SH223 ABB 
KEYWORDS: other species; sal lnlty; tanperature; behav lor-photoperlod 

Pavlychev, V.P. and G.A. Shevtsov . 
conditions on the fishery of squid, 
the Northwest Paclf ic. lzv, TINRO. 

1977. Effect of hydrologlcal 
TODAROOES PACI FI Ct.JS Steenstrup In 
V, 101, 

The long-tenn dynamics of the Japanese squid fishery are 
considered In relation to water tanperature. Increases of squid 
catches In the Sea of Japan are associated with increases of water 
tanperature In the Tsushlma Current region. I t Is shown with reference 
to long-term fluctuations In the Kuroshlo regime that another Increase 
In the squid abundance may be expected In late 1970s or early 1980s. 
CALL LETTERS: (NA) 
KEYWORDS: o1her species; fanperature 

228. Pearcy, W.G. 1965, Species composition and distribution of pelaglc 
cephalopods fran the Pacific Ocean off Oregon, PACIFIC SCI., 
19( 2) :261-266. 

Mldwater trawl col lectlons provided data on vertical, geographic, 
and seasonal distribution of smal I oceanic cephalopods . A total of 17 
different species, Including 6 new d l strlbutlonal records, Is reported. 
GOlATUS FABRICI I, GllMTUS spp., and ABRALIOPSIS sp, dominated the 0-200 
m. mldwater trawl catches at nearly al I stations regardless of latitude 
or season of the year. DI fferences In the catchs of GOIATUS and 
ABRALIOPSIS made during day and night at different depths Indicated 
that these squl d m I grate vertl cal ly, The total number of cephal opods 
per tow during the s11nmer was about an order of magnitude greater 1tlan 
during the other seasons. Analysts of size-frequency distributions fer 
these periods showed that small ABRALIOPSIS dominated summer 
oollectlons, suggesting seasonality of breeding, whereas the shape of 
the size-frequency hlstognms fer GOIATUS were similar fer both s11nmer 
and non-summer seasons. 
CALL LETTERS: Ql P2 
KEYWORDS: LO; west coast species; di str lbutlon-vertl cal; seasons 
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229. Pearcy, W,G. and G.L. Voss. 1963. A new species of gonatld squid from 
the northeastern Pacific. Proc. Biol. Soc. Wash., 76:105-112, 

This paper describes a new species of squid, GOIATUS ANONYD!US, 
which was collected In oceanic waters of the northeastern Pacific Ocean 
off the Oregon coast dur I ng 1960-62. 
CALL LETTERS: QH1 86 
KEYWORDS: west coast species; description 

230. Phllllps, J.B. 1941. Squid canning at Monterey, Cai lfornl a . Calif. 
Fish Gane, 27(4):269-271. 

History of early squid fisheries and processing techniques. 
During early part of fishery most squid were dried. The nel& phase In 
processing was freezing. In the late thirties, the canning process was 
developed. The canning procedure tor squid Is reviewed. Most squid 
are st i I I exported to fa-el gn markets, 
CALL LETTERS: SH11 C22 
KEYWORDS: LO; processing-dried, canning 

231, Phll llps, J.B. 1960. Squid. pp. 20-21. In Cal lfornla ocean 
f I sher I es resouroes to the year 1960. Cal lfornla Dept. of Fl sh and 
Gane. 79 pp. 

A report of Cal lfa-nfa ocellfl fisheries resources to the y·ear 1960 
presented to the Governa- and Legislature. Section on squid reviews 
biology of LOLIGO OPALESCENS. Squid congregate to spawn In the spring 
In semi-protected bays with sandy bottoms. Fishery Is conducted In 
only a smal I segnent of the range of th is species. The resource Is 
underharvested, Lanpara nets are the primary gear used In Monterery 
Bay. In southern Cal lfornia, "scoop boats,• are used, 
CALL LETTERS: SH11 C225 
KEYWORDS: LO: fishery-Monterey Bay, s. Callfa-n fa; l andings; gear used 

232. Quigley, J,J, 1964. Mechanized squid jigger. Can. Dept. Fish. Trade 
News, 17( 5) :3-5. 

A technician from a Japanese trawler demonstrated The use of a 
mechanized squid jigger for the Newfoundland Dept. of Fisheries. 
lnlTlal experlmenTal operation produced resulTs That were most 
encouraging, Vessels using the mechanized jigger were catching nearly 
4,000 lbs of squid while another vessel using "tradlTional Jigs and 
traps was "taking about 600 lbs. The I lght attraction system used 
consisted of three 100 watt a-dlnary I lghT bulbs. The Jigs on the 
mechanized units had two sets of pins, compared with only one on the 
more tradlTlonal gear. 
CALL LETTERS: SH223 A28 
KEYWORDS: gear used-Jigs, lights 
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233. Rathjen, W.F. 1973. Northwest Atlantic squids . Mar. Fish. Rev., 
35(12) : 20-26. 

Discussion on distribution, abundance, harvest methods, and I lfe 
histories of short-finned, long-finned squid and several other Atlantic 
species. Brief discussion on harveST methods-most done by Japanese 
fleet trawling near the edge of the continental shelf during the winter 
months. Heavier catches are made during daylight hours. Jigging Is 
also an Important fishing method . Review of methods fa- measuring 
abundance and distribution Included using echosoundlng equipment, 
underwater cameras, and aerial surveying. Recent technical advances 
reviewed Included .pumping method of harvesting, and rearing squid fran 
eggs to maturity In five months, 
CALL LETTERS: SH11 Al 4 
KEYWORDS: other species; gear development; distribution; abundance; 
s11111pl Ing methods 

234. Rathjen, W. 1983. East coast squid f isheries, pp. 11-21 . In: 
Proceedings of the west coast squid symposium. February 1-2, 1983. 
Newport, Oregon. Oregon STc1te Univ . Sea Grant Marine Advisory Progran. 
149 pp. 

Description of fisheries of the western Ncrth Atlantic from 
Newfoundland to NE US. Description of vesse ls, gear used, and markets. 
CALL LETIERS: SH374 .52 U6 W41 
KEYWORDS: other species; gear used; markets; flshery-N. Atlantic 

235. Rathjen, W.F. 1984. Squid fishing techniques. 
Atlantic Fisheries Development Foundation, Inc. 

Gui f and South 
15 pp. 

Provides a general discussion of the primary methods used In squid 
harvesting around the wor ld at this time. Included are discussions, 
11 lustratlons, and distribution of use lllllps for jig, trawl, lift nets, 
sel nes, traps, and gl 11 nets. 
CALL LETTERS: (NA) 
KEYWORDS: gear used-jigs, trawl, I lghts, nets, purse seine, lampara, 
traps, gl I I net 
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236. Rathjen, W.F. and O.W. Stanley. 1982. A harvesTlng and handl Ing 
demonstraTion, Cape Ann, MassachuseTts. pp. 145-152. In: Proceedings 
ot the International squid symposlun. August 9-12, 1981. Boston, 
Massachuset1-s. New England Fisheries Development ·Foundation, Inc. 390 
pp. 

237. 

ExperlmenTai danonstratlon t lsh Ing for ILLEX ILLECEBROSUS used 
I ight at1-ractlon and jigging equlpmenT. EvaluaTlon of the mainTenance 
ot squid qual lty was examined by using an assay that measured proTeln 
deterioration. 
CALL LETTERS: QL430 .3 L8 1561 
KEYWORDS: 01-her species; gear used-jigs, llghTs; qual 11-y 

Raynes, G.W. 
323-328 In: 
9-12. 1981. 
Foundation, 

1982. The Canadian experience in marketing squid. pp, 
Proceedings of The internaTlonal squid symposi1111. August 
Boston, Massachusetts. New England Fisheries DevelapmenT 

Inc. 390 pp. 

Until recently the demand for Canadian ATlantlc squid, ILLEX 
ILLECEBROSUS, was Insignificant in the context of The world markeT. in 
1976 a new market began TO emerge, broughT. about in large measure by 
the dee I I n I ng trend In the Japanese catches of cx:immon sq u I d. 
CALL LETTERS: QL430 . 3 L8 1561 
KEYWORDS: markets; f lshery-N. ATlanTI c 

238. Recksiek, C.W. 1978. California's market squid. Pacific Discovery. 
31(6): 19-27. 

Th Is art I cl e Is a summry of research by the auThor and other 
lnvestlgaTors on LCl.lGO OPALESCENS. Echosounders are being used for 
detection and blanass estimation of squid. Spawning grounds are often 
located near submarine escarp111ents or canyons. Possibly squid prey 
species, such as euphausl Ids, are concentrated In These areas. Mos1-
spawning Takes place during spring months but Is also known TO occur 
throughout the. year. Spawning behavior Is described. Most L. 
OPALESCENS spawn and die when 14-20 lunar monThs old . Larvae hatch In 
3-4 weeks depend I ng on water Temper aTure. IT has been suggesTed Th at 
larval squid can malnTaln their position I n The water and They rllWlf 
orient To the sea floor to the exctenT thaT their dispersion by the 
currenTs Is control I ed. The beaks ot L. OPALESCENS are arranged 
opposlTe that of birds: the lower Jaw closes over the upper one. Squid 
digestive rates exceed Those in fishes by 5-1-0 times. IT has been 
estlmaTed that L. OPALESCENS consllll8 abouT 14J of their weight In food 
dal I y. A correl aTI on be1-ween The com.mere I al catch at Monterey Bay and 
wa1-er Tempera1-ure 18 1110nths earl I er has been demonstraTed, 
CALL LETTERS: Q1 P17 
KEYWORDS: LO; acoustics;. habi1-aT; diet; behavior-spawning, feeding; 
age; predaTors; I arvae; beaks; 
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239. Recksiek, C.W. and H.W. Frey (eds.). 1978. Blologlcal, oceanographic, 
and acoustic aspects of the market squid, LCl. lGO OPALESCENS Berry . 
Cal If. Dept, Fish Gane, Fish Bui I., Vol. 169. 185 pp. 

This report describes the results of three years of research on 
the market squ Id. Areas of study l nc I uded spennatogenes Is and 
oogenesl s; ege and grow1'h; teed Ing dynam lcs and prey of market squ Id; 
mar I ne t I sh, b I rds, and ll\cllllma I predators of th Is spec I es I n Monterey 
Ban assessment of total population size and s"tructure (number of 
stocks), and possible mcrphoJoglca l lndlca"tors ·of stocks; the 
proper-ties of market squid with respect to acous"tlc lden"tlflcatlon and 
quantification; and -the reJat-lonship of the avallabll lt-y of this 
species "to the oommerclal fishery In relation to the physlcal 
oceanographic conditions In Monterey Bay. 
CALL LETIERS: SH1 T C24 
KEYWORDS: LO; physiology-gonad mat-uratlon; age; grow-th; diet; 
predators; abundance; st-ock assessment; st-ock delineation; acoustics; 
TEmperature; upwel 11 ng. 

240, Recksiek, C.W. and J . Kashlwada. 1979. Distribution of larval squid, 
LOLIGO OPALESCENS, In various nearshore locat-lons. CalOOFI Rep., 
20:31-34. 

Three distinct- sampl Ing etfa-ts employing different
pl ankton-collecting gears aimed at collecting California 111erket squid, 
LOL IGO OPALESCENS, In nearshore waters tram San Diego To Monterey Bay 
are described. Larval L. OPALESCENS occurrence In the hauls was low 
and patchy, corroborating the experience of past wa-kers. Over the 
Monterey spawn Ing grounds, the use of a spec I a I ly des I gned 
bottan-flshlng plankton net was found -to be lla'"e generally effective 
than -the oTher gears. 
CALL LETTERS: SH351 S2 C22 
KEYWORDS: LO; distribution ; larvae; gear used; sampl I ng me1hods 

241 . Robinson, S. M.C. and G. S. Janleson. 1984. Report on a Canadian 
commercial fishery for flying squid using drifting gll lnets off 'the 
coast of British Col1111bla. Can. Ind. Rep. Fish. Aqua"t. Sci . , No. 150. 
25 pp. 

During July and August 1983 a Canadian oommerclal fishing vessel 
used monofll811ent drift-Ing gll I nets to catch flying squid 
(OMMASTREPHES BAATRAMII) , fishing approxr-tely 322 km offshore with a 
mean net I ength per se"t of 3 . 89 km. The to-ta I catch of 0, BMTRAMI I 
was 33.0 t- which was 56.8J of the entire catch from 25 se"ts, Salmonlds 
and tuna represented 0.24 and 0.82J respectively, pomfret (SRAMA 
JAPON JCA} 24%, sharks 17 .7S and other mlscel laneous cat-ch 0.44J. Squid 
weight was fairly cons i stent wlTh a mean welgh"t of 2.33 kg, and average 
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242. 

. 
a>UE was 339.2 kg squid/km net. An automatic, electric squid Jigging 
machine was tested but the catch was low partly because the weight of 
the squid caused the animal to tear off th·e hook. Mean catch was 0.6 
squid/hour. 
CALL LETTERS : SH223 C148 
KEYWORDS: west coast species; gear used-gill net, jigs; catch 
composition; weight 

Roper, C.F. E. 1966 . A study of the genus ENOPLOTEUlli lS (Cephalopoda: 
Oegopsida) In the Atlantic Ocean with a redescrlptlon of the type 
species, E. LEPTURA (Leach, 1817) . Dana - Report , 13(66). 46 pp . 

Specimens from the cephalopod genus of ENOPLOTEUllilS are described 
and II lustrated. Internal and external anatany , bathymetrlc and 
geographic distribution are discussed . 
CALL L ETIERS : Q 11 5 C::l.1 
KEYWORDS: other species; description; length; distribution-vertical ; 
anatomy 

243 . Roper, C. F. E. 1977. Comparative captures of pe I agl c cephal opods by 
mldwater trawls. Symp. Zool . Soc. Lond. , 38:61-87 . 

The captures of pelagic cephalopods by the 3 m I saacs-Kidd 
mldwater trawl ( IKMT), the 8 m'2 rectangular mldwater trawl (RMT8) , and 
the smal I Engel trawl (EMT> are compared. The comparisons were made on 
net captur es taken at 13 sTandardlzed depTh I ncrenents from the surface 
-to 1250 m for both day and night-time. Comparisons were developed for 
caTch rate, species composit i on, s i ze dlsi"rlbutlon, and co-occurrence 
of species. The comparison of IKMT and the RM1"8 ne-ts with nearly 
equlv.alent mouth open i ngs, lndlcaTes that the IKMT catches sl ighTly 
larger specimens of the same species than the RMT8. The RMT8, however, 
catches more specimens per hour of a given species Than the IKMT, and 
It tends TO caTch a greater diversity of species. The Enge-I 1"rawl, a 
net with a much larger area of mouTh opening, caTches a signlf l canTly 
greater number of species, more specimens of each species, and very 
much larger specimens then either the IKMT or the RMT8 . 
CALL LETTERS: QL1 Z712 
KEYWORDS: gear used-Trawl; gear selectlvlty 
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244. Roper, C.F.E. and c.c. Lu. 1978. Rhynchoteuthlon larvae of 
anmastrephid squids of 1tie western Nerth Atlantlc, with the f lrst 
description of l arvae and juveniles of ILLEX ILLECEBROSUS. 
pp.14. 1-14.26. In: Proceedings of the werkshop on The squid, ILLEX 
ILLECEBROSUS, Dalhousie Univ. , Hal lfax, Nova Sootla, May, 1978, and a 
blbl lography on the genus ILLEX. can. Fish. Mar. Serv . Tech. Rep. , No. 
833 . 311 pp. 

245. 

Rhynchoteuthlon larvae of three species of ommastrephld squids 
fran the western north Atlantlc are described and II lustrated. L!l'Vae 
and Juvenl I es of ILLEX ILLECEBROSUS are characterized fer the f lrst 
time. 
C'ALL LETTERS: SH223 A88 
KEYWORDS: other species; descrl pt Ion; I arvae 

Roper, C. F. E. , M.J. 
catalogue, Vol. 3, 
125(3) . 277 pp. 

Sweeney and C,E, Nauen. 1984 . FNJ species 
Cephal opods of the wer Id. FAD Fl sh. Synop., 

This Is the third In the FAD series of werldwlde annotated and 
11 lustrated catalogues of maJcr groups of organisms that enter marine 
fisheries. The present vol1JD8 Includes 173 cephalopod species of 
actual or potential fishery Interest, belonging to the nautll uses, 
cuttlef I shes, squids, and octopuses. It provides a comprehensive and 
11 I ustrated key to al I the 43 cephal opod tam 11 les, w Ith a glossary of 
technlcal tenns and measuranents. Within each famlly are given 
Individual accounts of species, which Include drawings, scientific and 
vernacular names, lnfermatlon on habitat, biology and fisheries, and a 
distribution map; for most famll les there Is also a key to genera, 
CALL LETTERS: (NA) 
KEYWORDS: LO; west coast species ; other species; description; 
distribution 

246 , Roper, C.F. E. and G.L. Voss. 1983. Guldellnes fcr taxonomic 
descriptions of cephalopod species. Manolrs of the National Museum 
Vlcterla, 44:49-63 . 

This paper presents a fO""mat of gu I del Ines cons I dared necessary 
fer the descrl pt Ion for redescrlptlon) of species of cephalopods. 
These guidelines or standards Include specific requirements fer 
descriptive characters of species within the Orders Seploldea, 
Teutholdea and Octopoda as wel I as general lnfcrmatlon, e.g., synonymy , 
local lty, etc. Standards are given fcr descriptions, oounts of 
measuranents, and II lustratlons. Appendices I 1st definitions of 
oounts, measurenents, and Indices; dlagranatlcal ly II lustrate standard 
measurenents; and give examples from the I lterature of descriptions 
that approach these standards . 
C'ALL LETTERS: (NA) 
KEYWORDS: description 
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247. Roper, C.F.E., R.E. Young, and G. L. Voss. 1969. An II lustrated key to 
the filllllles of the a-der Teutholdea (Cephalopoda). Smithsonian 
Institution Press, Washington, O. C., 32 pp. 

A dichotanous key to the twenty-five fc111ll les of cephalopods of 
the a-der Teutholdea Is presented. A supplanentary chart of basic, 
exi-erna l teuthold characters ls Included. Representatives of each 
fillllly are 11 lustrated. The current state of systematics withi n each 
fillllly Is briefly discussed. 
CALL LETTERS: QLl S5 
KEYWORDS: description; anatany 

248. Roper, C.F .• E. and R.E. Young. 1975. Vertlcal distribution of pelagic 
cephalopods. Smithsonian Contributions to Zoology, No. 209. 51 pp. 

The vertical distributions of pelagic cephalopods are analyzed, 
based prlmarlly on studies undertaken In the waters off cal lfa-nla, 
Bermuda, and Hawal I. Much of the lnfa-matlon Is d.erlved frQn mldwater 
trawl nets equipped with closlng apparatus. The study revealed that 
several basic types of vertical distributional patterns occur: 
near-surface dwellers, first a-der die! vertical migratcrs, second 
order dlel vert ical mlgrators, dlel vertical shifters, diet vertical 
spreaders, non-mlgrators, vertical wanderers, species associated with 
the ocean bottan, species exh lbltl ng ontogenetl c descent. 
CALL LETTERS: QLl S5 
KEYWORDS: LO; west coast species; other species: distribution-vertical 

249. Rosenberg, A.A,, K.F. Wiborg, and I.M, Bech, 1900 . Growth of 
TOOAROOES SAGITIATIJS (Lanarckl (Cephalopoda, Omastrephldae) f ran the 
na-thest Atlantic, based on counts of statol l th growth r I ngs. Sars I a, 
66: 53-57 , 

Growth Is described fran slze-a1'-age data. S1ze-a1'-age was 
determined fran counts of dally growih rings on the statol lths of 65 
lndlvlduals. A mean growth rate of 2 irm/day was calculated ta- a 
dorsal 111Bntle length range of 15-52 cm. The month In which each 
lndlvldual hatched was back-calculated fran the age data. A hlstogran 
of the frequency of hatching through ihe year Is presented and shows 
peaks I n May and October. 
CALL LETIERS: Qf601 S3 
KEYWORDS: other spec I es; growth; I ength: age 

89 



250 . Rowe, L. 1978. Research on ILLEX ILLECEBROSUS at the MSR., Logy Bay, 
Newfoundland. pp. 17 . 1-17.3. In: Proceedings ot the wa-kshop on the 
squid, ILLEX ILLECEBROSUS, Dalhousie Univ. , Halifax, Nova Scotia, May, 
1978, and a blbl lography on the genus I LLEX. Can. Fish. Mar. Serv. 
Tech. Rep., No. 833 . 311 pp. 

S1.111111ary of graduate research projects carrf ed out at the Mar I ne 
Sciences Research Lab. Includes : blood properties; morphology and 
taxonany; growth.; physiology; histology; parasites; and behavior. 
CALL LETIERS: SH223 A88 
KEYWORDS: other species; parasites; growth; behavior 

251. Saito, R. 1975. The Japanese fishery (Jigging) tor NOTOlO!Y,RUS SLOAN I 
SLOANI In New Zealand waters. F/\0 Fish. Rept. 170, Suppl. 1:53-60 . 

252. 

Long-I f ners and pelagic trawlers I ndicated the exlstance of and 
suggested a wide spread distribution fa- the squid N010T0D\RSUS SLOANI 
SLOANI. Expla-ata-y fishing cruises were carried out In preparation 
fa- developing a oommercl al jigging fishery. Fish ing grounds that have 
devel oped are summarized as to location, oceanographic conditions, 
squl d catches. J lggl ng around New Zee I and has been concentrated over 
the Insular shel f. Unless the fishery expands further oft shore, this 
fishery wll I hardly prosper. 
CALL LETTERS: SH1 F543 
KEYWORDS : other species; t lshery-Austral I a 

Sasak I, M. 1929. A monograph 
Japanese and adjacent waters. 
20(Suppl .) • 357 pp. 

<if the dlbranchlate cephalopods of the 
J. Faculty Agr I culture, Hokkal do, 

Descr i ptions and II lustratlons of 125 species of dlbranchlate 
cephalopods occurring In the Japanese and adjacen-t waters. 
CALL LETTERS: QL430 .2 S3 
KEYWORDS: other spec I es; des er I pt I on 

253 . Sato, M., M. Stevens, and w. Lund . 1982. Discussion on joint ven-ture 
operations. pp . 153-163. In Proceedi ngs of the lnterriatl onal squid 
symposl um, August 9-12, 1981. Boston, Massachusetts. N8!11 Engl and 
Fl sher I es Development Foundatl on, Inc, 390 pp. 

Panel discussion on Joint venture problems In squid Jigging off 
New Zealand and Austral i a . Pacific whiting fishery In the Pacific NW, 
and Japanese traw I fishery off the east coast of the US. 
CALL LETIERS: QL430 .3 LB 1561 
KEYWORDS: Joln-t ven-ture 
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254. Sato, T. 1975. Results of exploratory fishing for DOSIDIQJS GIGAS 
CD'Orblgnyl off Callfa-nla and Mexlcn. FAO Fish. Rept. 170, Suppl. 
1 :61-67. 

Population density of D. GIGAS In the Gulf of Cal lfornla was low, 
most of the catch taken In the eastern part of the Gui f. In the area 
around Manzanl I lo, Mexlcn, fishing grounds were scattered and 
populatlon densities were low. The relationships between water 
tenperature and catch rate are shown. The majority and larger squid 
were found In waters of 24-28 degrees C suggesting a close relation 
between tenperature and growth. More fema I es th an ma I es were found 
possibly because males die after mating. Canparlsons of mantle length 
versus reproductive stages suggest the existence of tour 
subpopulations. Forage of O. GIGAS Is rich with red crab as a dominant 
component; and shark and marl ne mammals are the major predai"ors. 
CALL LETTERS: SHI F543 
KEYWORDS: west coast species; abundance, distribution; stock 
del lneatlon; I ength; temperature; sex ratio; diet; predators 

255. Sato, T. and H. Hatanaka. 1983. A review of assessment of Japanese 
distant-water fisheries tor cephalopods. F,O Fish. Tech. Pap., 
231:145-180. 

This historical progress of Japanese distant-water fl.sherles fa
cephal opods and the state of some Important oephalopod stocks f I shed by 
J.apan ls reviewed. The total Japanese annual catch of cephalopods has 
been maintained at about 110,000 t In recent years, which Includes 14 
commercially Important species of squl d, cuttlef lsh and octopus from 
seven FAO fishing areas. Prel lmlnary stock studies have been nade on 
seven species from six areas, and the current status of five species, 
namely LOLIGO, NOTOTODARUS and ILLEX squid In South African, New 
Zea! and and Argentine waters, respectively. octopus off noribwestern 
Africa, and cuttleflshes off the P.O.R. of Yemen are reviewed In this 
paper. As for most cephalopods fished by Japan, however, the lack of 
know I edge on the stock-recru ltment rel atl onsh Ip and the w I de-rang Ing 
year-to-year fluctuations of catchable populations have made It 
difficult to apply analytical models to the stock asses51118n1", Stock 
studies on those stocks have therefore laid stress on blanass 
estimation by means of the areal expansion method as the best way 
available for the time being of estimating population size, and 
potent!al yield results obtained suggest that fisheries for the three 
species of squid have not yet been fully exploited, although wide 
variation In annual recrultlllent made It difficult to specify one fixed 
level of sustainable yield tor these short-1 lved species. 
CALL LETTERS: SH1 F539 
KEYWORDS: other species; abundance; stock assessment 
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256 • Schoene, R. 1977. The b Io I ogy, d I str I but I on and I mportance of some 
econanlcal ly l111portant squid (Cephalopoda) of the Na-th Atlantic. 
Mi tt. Inst. Seefisch. Bundesfa-schungsanst. Fisch. Hanb., 21:1-48. 

The author reports on the present status of cepha l opod f lshery. 
Data on the biology, distributi on and commerlcal ly useful species are 
also presented. One section Is devoted to the fish i ng and location 
methods of cephal opod t lshery . 
CALL LETTERS: (NA) 
KEYWORDS: other species; distribution; abundance; gear used 

257. Scofield, W.L. 1924. Squid at Monterey. Callf . Fish G1111e, 
10(4):176--182. 

Hi story of squid fishing I n Monterey Bay up to mid 1920's. 
Discussion of history of gears used, fishing methods, and drying 
process. 
CALL LETIERS: SHI 1 C22 
KEYWORDS: LO; f lshery-Monterey Bay; gear used; processing-dried 

258. Scofield, W. L. 1951. Purse seines and other roundhaul nets In 
Cal lfcrnla. Cal If. Fish Gane, Fish Bu i I., 81:6--83. 

Describes the hlstcry and development of purse se i nes, rlngne-ts, 
and lamparas used In various Callfcrnla fisheries. Construction 
methods such as mesh sizes, bag and wing shapes, webbing, knots, and 
floats are described and II lustrated. Fishing techniques and net 
operation are a l so discussed. 
CALL LETIERS: SH11 C24 
KEYWORDS: gear development; gear used-purse seine, ring net, lanpara 

259. Sheehy, D.J . and S. F. Vlk. 1980. ' Sakl-lka1 : dried squid processing 
equipment and marke-ts. Mar. Fish. Rev., 42(7-8):85-92. 

Dried and seasoned squid products, I n a wide variety of tcr111s, are 
very popular In Japan. Over 400,000 t of raw squid are processed Into 
these products annually. Traditionally processed by hand and 
sun-dried, most of the process Ing and dry Ing can now be accompl I shed 
wi th autanated equlpmen-t. The manufacturing of 11daruma" and "sakl-lka" 
-two forms of seasoned, dried squid which are not subject to Japanese 
Import quo-tas, Is described. The potenti al use of th is technology ta 
processing American squid fer the large Japanese market Is discussed. 
CALL LETTERS: SH11 Al 4 
KEYWORDS: processing-dried, seasoning, skinning, autana-ted, products 
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260. Shibata, K. and E.E.C. Flores. 1972. Echo-traces typical of squids In 
waters surrounding Japan. FNl Fish. Clrc., 142:7-13. 

This paper deals with the typical echo-traces of squid appear i ng 
on sonar and on a veri"I cal echo-sounder. Means of ver I ty Ing th at the 
traces are of squid are examined. Behavior of squid In the fishery I s 
studied by echo-sounder and by underwater television. 
CALL LETIERS: SHl F537 
KEYWORDS: acousi"I cs; gear used-v I deo 

261 . Shibata, K. and P. Masi"hawee. 1980 . Experimental echo survey for 
squid fishing around i"he Phuket waters. Sou1"heast As i an Fisheries 
Development Center, Current Technical Paper, No. 9. 30 pp. 

An experlmental echo survey In regard to squid hand! lne fish i ng 
was carried out. The aim of this survey was to dei"ect flsh and squid 
schools In the Phuket waters and i"o measure the -target strength·s of 
various f i sh and squids by means of a 50 kHz echosounder. The present 
report deals w Ith the method and various aspects of use of the 50 kHz 
echosounder. The authors have al so attempted to eval uai"e the results 
obi"alned by Its use, partlculary Its effectiveness In detection of fish 
schools. After callbratlon of the 50 kHz sounder used In this survey, 
and the target strength measurements, It was demonstrai"ed that the 
sounder can detect an Individual squid at maxlm1111 depth of 20 to 30 m. 
when the sensitive gain control Is set at magnitude -3. It was very 
di fficult to Identify echoes fran fish swimming In layers below 30 m 
and In the surface layer of less than 10 m. Detection In depths over 
30 m Is res1"rlcted by i"he s i gnal/noise ratio, particularly In the 
ni ght-time.. The high noise level of the shallow layer may have been 
caused by the depth of the transducer. 
CALL LETTERS: (NA) 
KEYWORDS: other species, acoustics 

262. Shlngu, C., M. Murata and M. lshll. 1983 . Changes In catch of (X)ll,non 
squid, TODAROOES PACIFICUS Steenstrup, In the Pacific Coast of Japan. 
Bui I. Hokkaido Reg. Fish. Res. Lab., 48:21-36. 

The j I gg I ng f I shery tor common sq u Id <TOt\f.ROOES PAC IF I CUS 
Steenstrup) exi"ends over nearly a l I the coasts of Japan. Vlrtual ly al I 
of itie commercia l catch Is made by Jig fishing. The total catch In 
Japan began to Increase around 1954 and renal ned at h lgh I evel s, 
between 300 and 600 thousands tons, for the 1950-1970 period. After 
1970 the catch sharply decreased. Up to early 1960's, the catch In the 
Pacific fishing grounds, made fran the coasts of northern Japan during 
June i"hrough December, showed that there was a cons i derable 
geographical decllne I n the relative density along Japanese coasts. In 
recent years af ter 1972, however, such a trend In catch and relative 
density disappeared fran the Pac ific coasts. Fish ing effert fer the 
squid J igging fishery, In terms of fishing days, Increased i"wofol d or 
mere, f r an 1953 to 1979, In the Pacific coasts, suggesi" l ng an opposite 
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correl atl on between catch and effort. Total mortal I ty est I 1111ted fran 
the cummulatlve catch curves also showed the Increasing trend fran 0.3 
to 0.6 during that period (natural mortal lty estimated t-o be about-
0.246). Fran the view polnt-s of efficient capturing as wel I as 
conservat-lon ot the adult- populat-lon, It seems to be deslrable t-o start
To fish In August er September for the squid population ent-erlng Into 
the northern fishing grounds of the Pacific. 
CALL LETTERS: (NA) 
KEYWORDS: other species; fishery-Japan; gear used-Jigs; landings; 
mort-a I I ty; stock assessment 

263 . Shot-ton, R. and G.P. Bazlgos. 1984. Techniques and conslderat-lons on 
t-he design of acoust-lc surveys. Rapp. P. - v . Reun . Cons. Int-. Explor . 
Mer., 184:34-57. 

The objectives of acoustic surveys and the appl I cat-Ion ot sampl Ing 
theory, especlal ly proba.bl I lty sampl Ing, t-o survey design are 
discussed. The concept-s of bias and Its sources are described. Sane 
methods ot calculat-lng the precision ot sample results are not-ed. 
Robust- methods are reviewed as pot-ent-lal Techniques to be used In the 
analysis of acoustic surveys results. The lnfcrrnatlon about- the nature 
of the distribution of fish schools necessary t-o answer questions such 
as how much sampl Ing effort- should be used, or what separation transet-s 
shou Id have, general ly does not- exl st. Such lntormat-1 on Is necessary 
for se.lectlng a design which wll I give greatest- precision of the sample 
estlmat-es. 
CALL LETTERS: GC1 166 
KEYWORDS: aooust I cs 

264. Singh, R.P. and D.E. Brown. 198>. Development- of a squid-skinning and 
evlscerat-lng system. Mar. Fish . Res., 42(7- 6):77-84. 

A squid skinning and evlscerat-lng machine was designed tor 
Cal ltornla market squid, LQ IGO OPALESCENS. Various operations such as 
orient-at-Ion, cutt-lng, skinning, and evisceration were completely 
aut-anated. Sol enol d valves were used to operate the various components 
tor the cleaning operat-lons. The out-put- from the machine was a c l eaned 
white mant-le In -tubular shape and t-enacles. The machine operates with 
a low consumpt-lon of water. The pllot--scale machine cleaned squid at a 
rate of four squid per mlnut-e. lndust-rlal scale-up for processing 10 
t-ons of squl d per 6- hour sh lft- Is exp I ored In the paper. 
CALL LETTERS: SH11 A14 
KEYWORDS : LO; processing-skinning, 11ut-01111ted 
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265. Sloan, N.A. 1984. Canadian-Japanese experlmen1-al fishery for oceanic 
squid off British Columbia, summer 1983, Can. Ind. Rep. Fish . Aquat. 
Sci., No. 152, 42 pp. 

A Joint Canadian-Japanese test fishery for oceanic squid occurred 
In summer, 1983 1110stly within 200 na~lcai miles off the British 
Columbia coast. In forty drift gl I I net sets (averaging 34,4 km in 
length) 329. 5 tonnes of the fly Ing squid, 04MASTREPHES BMTRAMI I, were 
caught. MaJer by-catch species were the pomfret, BRAMA J.APON ICA, 
(188. 8 tonnes), salmon shark, LAI/NA DITROPIS. (32.8 tonnes) and blue 
shark, PRIONACE GLAUCA, (29. 1 tonnes), Fishing stations were mainly 
determined by sea surface temperature between 14.0 degrees to 16.0 
degrees C. On 42 nights jigging with autanatlc Jigging machines under 
strong I ightlng yielded poor catches. A Canadian drift gll I net 
fishery fer oceanic squid is considered possible although with smaller 
vessels and less crew than Japanese deep-sea vessels. 
CALL LETTERS: SH223 C148 
KEYWORDS: west coast species; gear used-gll I net, jigs; catch 
composition; length 

266. Spratt, J.D. 1978. Age and growth of the market squid, LOLIGO 
OPALESCENS Berry , In Monterey Bay fran statol I ths. Cal If. Dept. Fi sh 
Gane, Fl sh Bui I., 169:35-44. 

Statoi lths were used to age market squid and length frequency data 
were used fer verification. Two patterns In growth rings were found. 
Rings In young animals were Interpreted as dally growth and larger 
rings In older animals were Interpreted as lunar monthly growth. 
Maximum age encountered was 25 lunar months or almost 2 years. During 
spawning season, most squid showed ages of 14-22 lunar months. Sane 
I arge squl d (>200 mm) may have I lved through two summers befa-e 
spawn Ing. 
CALL LETTERS: SHl 1 C24 
KEYWORDS: LO; age; growth; length 

267. Spratt, J.D. 1979. Age and growth of the ma.rket squ Id, LOL IGO 
OPALESCENS Berry, from statol lths. CalO>FI Rep., 20:58-64. 

Growth increments have been found In statol I ths. Growth 
I ncrements correlate best with dally growth In juveniles and monthly 
growth In animals over six months of age. Monthly length at age 
reveals that market squid spawn at 1 to 2 years of age and most spawn 
when 14 to 22 I unar months of age at about 100-145 mm dorsa I mantl e 
I ength. 
CALL LETTERS: SH351 S2 C22 
KEYWORDS: LO; age; growth; I ength 
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268. Squire, J.L. Jr. 1972 . Apparent abundance of sane pelagic marine 
f i shes off the southern and central ca1 I tern la coast as surveyed by an 
airborne monltcrlng progran. Fish . Bul l., 70(3):1005-1019. 

Fran 1962 through 1969, commercia l aer i al fish spotter pllots 
est i mated tonnage of species observed during t i lghts oft the souther n 
and central Cal ltcrnla coast. Observations ot fish and the aircraft' s 
ti lght route were recorded on special charts and analyzed using 
10-mlnute by 10-mlnute "block areas." Data tran each block ar ea were 
used t o compute d I urna I and nocturna I var I atl on In apparent abundance 
and an annual index of apparent abundance. Fr an observations of the 
catch 1rends In the bonito fishery, the Index appears to be llttle 
affected by changes In econanlc demand. Its trend I n apparent 
abundance are ev I dent befcre they are ref I ected 1 n catches and are 
useful In the evaluation of catch variations In underutll lzed 
resources. Squl d were al so observed but data were not Slfflmarlzed. 
C'J\LL LETIERS: SHI 1 Al 3 
KEYWORDS : LO; stock assessment; aerial observations 

269. Star r , R.M. 1985 . Hydroacoustlc estimates of squid (LOLIGO 
OPALESCENS) abundance. off Oregon In 1985. Oregon Dept. Fl sh and 
Wlldl lte. lntcrmatlonal Report , No. 85-9. 41 pp. 

Quant! tatlve acoustl c surveys off the central Oregon coast 
produced estimates of squid distribution and abundance fran a 10 k11r2 
area. Squid resided I n the middle of the wa-ter col1111n early In The 
study and in The upper one-Th I rd I ater. The cen-ter of spawn Ing 
act l vl-ty moved sou-thward and shoreward wl-th -time. Maximum volune1rlc 
densities of squid In any 200 m segnent of transect ranged tran 2 . 1 -to 
83 . 9 squld/111"'3 . Maxlaun areal densities In any tile ranged fran 8,8 to 
178,9 squld/111"'2 ot surface area. Analysis of weight to length ra'tlos 
of squi d commercially harvested In the s-tudy area lndlca-ted -that two 
d i fferent groups of squid entered -the study area over the five week 
study period. The I argest school observed covered a surface area of 
2 . 1 km4 2 and contained an es-tlmated 31 .4 mil llon squid. Blanass of the 
I argest school was est I ma-ted -to be 1714 mt, I nc I ud I ng canmerc I a I 
harvest, the lower and upper blanass estlma-tes were 2108 and 3735 mt, 
respectively. 
C'J\LL LETTERS: SH222 07 075 
KEYWORDS: LO; acoust i cs; abundance; dlstrlbu-tlon-vertlcal 

270. Starr, R.M. and J.E. McO"ae. 1984. Squid r esource assessmen-t. AMual 
report. Project No. 1-174R Segnent 1. Oregon Dep-t, Fish and Wlldl lte, 
Newport , OR, 39 pp. 

Canmerclal landings of the market squid (LOL IGO OPALESCENS> 
I ncreased from 113,000 lb In 1982 to almost one mll llon lb I n 1984. A 
research project was establ I shed to provide lnfcrmatlon 'to manage the 
new f1Shery . Observers were placed on f i shing vessels to Identify 
problems associated wl -th l ncldental catch of the gear, gear Impacts on 
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squid egg capsules, and gear confl lets. Observers saw few problems 
associated with the level of harvest and activity In 1984. Sanples of 
squid were collected to obtain estimates of the biologlcal 
characteristics of spawning squ id In Oregon. The average dorsal tnant l e 
length of squid collected was 110.8 nm. Females were slgnlflcantly 
I arger than males. The average mantle I ength of sanpl es decl I ned 
throughout the season. Average sample wel ghts decl I ned then Increased 
In the second area of harvest. suggest Ing t-hat new groups of squ Id 
moved Into the area to spawn. 
CALL LETIERS: SH222 CY7 075 
KEYWORDS: LO; landings; length; weight; behavior-school Ing 

Z71 . Starr, R.M. and J.E. McCrae. 1985 . Market squid <L<l. IGO OPALESCENS) 
Investigations In Oregon, 1983-1985. Oregon Dept. Fish and Wlldl lte; 
Informational Report, No. 85-10. 41 pp. 

The Oregon t lshery for LOL IGO OPALESCENS Is expanding at a rap Id 
rate. Fishing effort and efficiency are Increasing; purse seines are 
used most frequently to catch squ Id. In 1985, catch per tr Ip averaged 
20 .3 thousand I b. S Ix vesse Is accounted tor 771, of the 1. 7 5 ml I I Ion I b 
landed. Ex-vesse l price averll!ged $350 per ton. L . OPALESCENS caught 
off Oregon apparently have different blologlcal characteristics thmi 
squid caught I n Callfornla. Fana l es held In an aquarium laid an 
average of 23 egg capsules per animal. A total of 700 egg capsules 
collected Int-he field yielded an average of 98 eggs per capsule. The 
mean dorsal mantle length of squid sampled diminished with time. 
Females had longer mantle lengths than males. The sex ratio of al I 
samples collected Is weighted toward males. Storage test-s revealed 
t-hat squl d whole wel ght-s decl I ned w I th ti me when frozen. Length t-o 
weight ratios of spawning fanale squid Indicated t-hat three dif f erent 
groups of squl d entered the harvest area to spawn. 
CALL LETTERS: SH222 07 075 
KEYWORDS: LO; behavior-spawning; fishery-Pacific NW; gear used-purse 
seine; landings; length; weight; regulations; se.x rat-lo; stcrage; 
fecundity 

272. Street, D. 1982. Squid fishery develop111ent for southeast Alaska. 
Report prepared for the Alaska Fisheries Development Foundat-lon. 
Marine Advisory Progran, University of Alaska Sea Grant, Petersburg. 
62 pp • 

The objectives of the. squ id fishery development project were to 
I dent I ty and I ocate spawn Ing concent-ratl ons of squ Id, col I ect 
biolog i ca l lntor111atlon, attanpt a prel lmlnary estimate of resource 
abundance and determine a potent-Jal for a commercial squid fishery. 
This was the first doc1.111entatlon of the exlstance of LOLIGO OPALESCENS 
north of Vancouver Island, B.C •• Large f l shable concentrations of 
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squid were found but the project was unsuccessful In catching more than 
samples. One problan encountered was a lack of darkness during that 
particular time of year causing the attracting I lghts to be less 
effective. 
CALL LETIERS : (NA> 
KEY\t/ORDS: LO; stock assessment; distributi on; gear used; 
fishery-Pacific NW 

273. Stroud, R.K. , C.H. Fiscus, and H. Kajlmura. 1981 . Food of the Pacific 
white-sided dolphin, LAGENOlf,!YNOiUS CJBLIQUIDENS, Dall's porpoise, 
PHOCOENOIDES DALLI, and northern fur seal, CALLOlf,f INUS URSINUS, off 
Cal ltornla and Washington. U.S. NMFS Fish. Bui I. , 78(4):951-959. 

The Pacific white-sided dolphin and the Dal l's porpoise teed 
primarily on smal I schoollng fishes and cephalopods . They, like the 
northern fur seal, are opportunistic feeders, preying on available 
species, inc l uding some that are <X>l!llll8rcia l ly Important such as salmon, 
anchovy, jack mackerel, and L<l. IGO OPALESCENS. Too few stanachs have 
been eXc111ined to make any estimate of the percentage of commercially 
Important fishes i ncluded In the diet. Based on stanach content voltme 
and t i me of col lectlon, large stomach volumes were most often observed 
In animals collected before 1000 h In the morning, Indicating that most 
feeding Is done at night er In the morning. Northern fur seals tend to 
congregate in areas of abundant food supply and usually feed at night, 
probably because most prey species rise toward the surface after dark 
and are more readily available. Food species consumed by the seal vary 
by area, but the lmpori"ant food in the diet of this mammal in a given 
area, based on percentage of stanach content volume, general ly does not 
change-only ranking by volume changes. The animals collected on the 
continental shelf appear to feed on fishes, whereas those taken beyond 
the shelf feed primar ily on squids. 
CALL LETTERS: SH11 A13 
KEYWORDS: predators-mar I ne mammals 

274. Summers, W. C. 1968. The growth and s i ze distribution of current year 
class LOLIGO PEALEI squid cepha l opod . Bio. Bui,., 135(2):366-377. 

The author reports estimates of the growth rate and size 
distribution of current year class L<l.lGO PEALEI based upon the 
population statistics of daytime, otter trawl col l ·ectlons. The 
se l ectivity of a 135 otter trawl with a 1.25-lnch mesh stretched 
measure CQd end liner was estimated by a 50% retention of L. PEALEI 
with a dorsal mantl e length of approximately 3 .7 cm. The current year 
class, summed older year classes and Ind ividual older year classes of 
L. PEALEI were found to have lognormal size-frequency distributions. 
The current year class could readil y be separated from the older year 
classes by the use of Cassie ' s method of lognormal probabll lty paper. 
The growth rate of a median Individual I n the current year class of 
1967 was found to be 1.8 an. dorsal mant l e l ength per month fer the 
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f I rst four months past hatch Ing. Approx I mately one half of the 
one- year- old L. PEAi.Ei d i d not mature sexually before the second fa l I 
migrati on. None of the curr ent year cl ass L. PEAi.Ei matured befcre the 
first fall migration. The results indicate that L. PE.Al.El egg 
deposition was Isolated In time and location, and repeated throughout 
the Vineyard Sound area from at least June through September. 
CALL LETTERS: QH301 B56 
KEYWORDS: other spec I es; growth ; I ength 

275. Summers, W. C. and J. J. McMahon. 1970. Survival of unfed squid LOL IGO 
PEAi.Ei In an aquarium. Blol. Bu i I., 138(3):389-396. 

276 . 

This paper reports the survival rate of wifed squid, LOLIGO 
PEAi.Ei, in a 600 liter aquarl1111 with running sea water and constant 
11 l umlnatlon. Squid captured by a floetlng flshtrap and by otter trawl 
nets survived at the average rate of approximately 71% per day over a 
period of one week apparently I ndependent of time In the tank, method 
of capture, water temperature, size er sex. Initial numbers of squid 
between four and forty did not greatly alter the relative results. The 
early results, In conjunction with the survival rate given above and 
the Initial number of squid, were useful In empirically evaluating the 
probab l e course of an experimental run. It Is possible that observed 
mortal ities resu l ted from crowding and mechanical confinement. Other 
anti cipated causes of mortality, (I.e., capture trauma and starvation) 
were not obv I ous I n our res u I ts. 
CALL LETTERS: QH301 B56 
KEYWORDS: other species; mortality; artltlcal rearing 

S1111mers, W. C. and J.J. Md4ahon. 
adult squid CLOLIGO PEAL.El): I. 
146(2);279-290. 

1974, Studies on the maintenance of 
Factcrlal survey . Biol. Bui I. , 

Conditions affecting the survival of adult squid were studied I n 
laboratory aquaria. Squid (468) were used In 16 experiments run 
between May and November, 1970 . Feeding, crowding, water t emperature 
and aquarl1111 shape were examined as were normally varying factors. 
Mean and maximum survival times were 87 and 666 h, respectively, 
Ana l yses of variance demonstrated that rectangular shapes promoted 
longer survival than square ones . Survivorship Is reported by age 
group, breeding condition and season, Behavioral observations are used 
to discuss potent i al mortalities resulting from col l lslons with the 
aquarium wal I s, 
CALL LETTERS: QH301 B56 
KEYWORDS: LO; artltical rearing; diet-artif i cial; behav ior; 
temperature 
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277. Summers, W.C., J.J. McMahon, and G.N.P.A. Ruppert. 
the mal ntenance of adult squl d CL<l. lGO PEAI..EI ): 11. 
extensions. Blol. Bui I., 146(2):291-301. 

1974. Studies on 
Empl rl cal 

Survival of adult squid was studied In laboratory aquaria. Squid 
(2.46) were used In 3 experiments run between May and Oecember, 1971 . 
Various aquarium configurations were studied In conjunction with 
eval uatl on of a tank wal I bumper system. water tenperature and normally 
varying conditions. Mean and maximum survival were 177 and 1400 h, 
respectively . In one design, 120 squid had mean survlvorshlps of 248 
hr and mortalities closely fol lowlng a log-ncrmal distribution, The 
bumper system produced a statistically significant survival advantage 
over bare aquarl a. The procedure Is discussed w I th suggest Ions fer 
prolonged maintenance, 
CALL LETTERS: QH301 856 
KEYWORDS: LO; artlflcal rearing; behavior; ten·perature 

278. Suzuki, H. and M. H1111abe. 1978. Ecological studies on common squid, 
TODARODES PACIFICUS Steenstrup, In the offshore area In the Sea of 
Japan. Part 1. The condition of the squid shoals moving across the 
Tsushlma warm current front viewed frQn distribution and structure of 
the north-going shoals, Bui I. Tol<al Reg. Fish, Res. Lab., 86:71-8>. 

This report deals with the distribution, oceanography and 
structure of shoals (schools) of young and Immature squids that 
acquired abll ltles of swimming and selection of favorite environment, 
The results obtained are summarized as follows: Ct) the squid schools 
In May are concentrated In a I lmlted area. (2) area dlstrl-butlon of 
squl d schools In June-July Is di tferent each year, Su::h a contrast In 
choice of environment may show that the squid In this season does not 
stay only In warm water but moves to expand Its habitat Into the cold 
water domain. This Is the most lmporant and crltlcal period of the 
I lfe history of this squid species. (3) one of the characteristics In 
distribution patterns of the north-going squid schools may be patchy 
school Ing. Every school may have a d I tterent structure of 
size-maturity relationship. (4) the squids found In May In the 
offshore waters mostly belong to the "autumn population". However, 
judging frQn occurrences of young specimens smat fer than 15 cm in 
mantle length. a small traction of "w inter population• may also be 
mingled with them. (5) the squids found In June-July In the offshore 
waters belong mostly to the "autumn population", too. However, 
occurrence of sane squids In an advanced stage of maturity mostly along 
the Honshu coast suggests that a smal I portion of them may belong to 
the "summer population", 
C'.'.LL LETTERS: (NA) 
KEYWORDS: other species; di str ibuti on; tenperature; 
behavlcr-schoollng; stock dellneatlon 
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1:79. Suzuki, T. 1975. Echosoundlng ta- squid TOC:WHX>ES PACIFICUS 
(Streenstrup) In the offshore waters of the Sea of Japan and estimation 
of Its abundance. FAD Fish. Rept. 170 , S~pl . 1:89-92. 

The type of echo traces fran f lsh schools depends on the sound 
frequency, bean angle, and speed of recording paper and ship. Fa
common squid, 200 kHz Is ma-e effective than lower frequencies. A 
fa-mul a by de Lury fa- est I matl ng the decreasl ng rate of the resource 
Is given. Small schools consist of about 100 Individuals and large 
ones up to 2000, with most consisting of 400-500 lndlvlduals. 
CALL LETTERS: SHI F543 
KEYWORDS: other species; acoustics; stock assessment 

280 . Taber. R.E. 1977. Sane recent exanples of fishing gear technology 
development a- transfer In New England. Mar. Fish. Rev . , 39(2):24-25 . 

Sane gear developments fa- the New England squid and herring 
fisheries are described, Pw-se seining squid which had been attrac:ted 
by lights proved potentially effective. Squid could be concentrated In 
approxlmately a 200 toot diameter area around a vessel to a depth of 5 
fathans. However . the squid did not come to the surface where they 
could be bralled or pumped. The use of a two-bridle bleakspruttetrawl 
for the herring fishery Is also discussed. 
CALL LETTERS: SH11 A14 
KEYWORDS: gear development; gear used-purse seine, I lghts 

281. Talmadge, R.R. 1967. Notes on cephalopods from ncrthern Cal lfornla. 
Vellger, 10(2) : 200-202, 

Brl et notes descrlbl ng d I str lbutl on, some phys I cal character I stl cs 
and basic ecology of 10 cephalopod species found on the extrane 
na-thern coast of Cal Ita-nia, Specimens obtained by commercial 
dragboat fleet from Humboldt Bay. 
CALL LETTERS: QLl V4 
KEYWORDS: LO; west coast spec·les; description; distribution 

282, Thrower, S,J. 1978. Catching and handl Ing squid. Methods used by 
Japanese vessel during trial off TaS111anla. Austral. Fish,, 37:20•25, 

Survey conducted by Japanese research vessel fa- six months on 
squid fishing in south eastern Austral Ian waters, 1977-78. Fishing 
operations using Jigging machine and lights are described. Handling 
and onboard storage and process Ing for Japanese markets al so discussed. 
CALL LETTERS: SHl31 A3 
KEYWORDS: other species; gear used-jigs, I lghts; processing-freezing; 
fishery-Austral la 

101 



283, Trlcas, T,C, 1979, Rela'tlonshlps of the blue shark, PRIONACE GLAUCA, 
and I-ts prey spec ies near San-ta Ca-tat Ina Isl and, Cal lfornia. U.S. NMFS 
Fish Bult., 77(1) : 175- 182. 

S111c1t I fishes and cephalopods associated with both pel agi c and 
I nshore habl'ta-ts composed the major prey ta the b I ue shark, PR IONACE 
GLAIJCA, near Santa Ca-tat Ina I st and, Cal If . The northern anchovy was 
-the predomlnan-t prey for sharks In 'the lianedla-te s'tudy area while at 
I eas-t 13 species of pel agl c cephal opods cons'tl'tu'ted major prey f<r 
sharks I n more d I s'tan-t ocean I c waters. Inshore spec tes 'taken by sharks 
Inc lude plpeflsh, jack mackerel , and bl acksmith. I n addition, sharks 
moved Inshore to feed on w I n-ter spawn Ing schools of mar ke't squ Id, 
LOLIGO OPALESCENS. Digestive rate s'tudles and -tetanetr l c tn0nl t orlng of 
actlvl'ty patterns Indicate tha't sharks forage I n waters near the 
surface from around mldn l gh't through dawn. Dlel acttvl'tles of prey 
spec.I es were exam I ned and show tha't most prey dispersed In the upper 
wa-ter co l umn a-t night and refuged during -the day el-th.er by school Ing 
(anchovies and jack mackerel ) or by retreating to deeper waters 
(pelagic cephalopods). Ftetd observa-tlons of shark feeding behavior 
I ndl cate that preda-tory modes vary In response to prey behav for . 
CALL LETTERS: SH11 Al 3 
KEYWORDS : LO; preda-tors-f I shes 

284, Van Hynlng, J.M. and A,R, Magi I I , 
CMOROTEU1HIS ROOUSTA) off Oregon. 
Oregon, 10(1):67-68. 

1964, Occurrence of the Giant Squid 
Research Bri efs, Fish Canmlsslon of 

A summary of repor'ted observa'tlons of M, ROBUSTA off the Oregon 
coast . Size and weight of specimens, depth and location of capture are 
given when aval I able, 
CALL LETTERS: SH11 05 
KEYWORDS: wes't coas-t species; 

285 . Vaughan, D. L. 1978. An acoustic Investigation of 11111rke't squid, LOl lGO 
OPALESCENS. MS thesis, Cal lfornia S'ta'te Univ., Hayward. 100 pp , 

The objectives of this study were Cll to descr ibe the echogran 
traces that vertical echo sounders make when t nson l fylng marke't squid; 
(2) to Jnterpre't behavior and dispersion patterns based on echogran 
analysis; (3) to Investigate the teaslb l l 1-ty of es-ti mati ng squid 
abundance and blanass usi ng echo sounders; and (4) to de'termlne the 
aex>ustlc properties of Individual marke't squid. Schools of marke't 
squl d produced four 'types of traces on echograns depend Ing on the 
loca'tlon of the squid I n the wa'ter ex>lumn, Various behavior and 
dispersion patterns for market squid ex>uld be ln-terpreted through 
ana lysis of echograns. Oensl'tles of IN SITU spawning schools of squid 
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were determined. Mean densit i es ranged from 1.6 to 106 .7 squld/111'3. 
In the dorsal aspect, the target strength measurenents of market squid 
var ied from a low of -49.3 to a high of -38.8 <B 1 111'2. No 
relationship between size and target strength was apparent. 
CALL LETlERS : (NA) 
KEYWORDS: LO; acoust I cs; abundance; d I str I but I on-vert I ca I ; 
behavior- schooling 

286. Vaughan, D.L.. 1978. The target strength of lndlvldual market squid, 
LOLIGO OPALESCENS. Cal If. Dept. Fish Gane, Fish Bui I., 169:149-159, 

The target strengths of 11 squid were measured In the dorsal 
aspect with a 200 kHz echo sounder Their d6rsal mantle lengths ranged 
from 45 to 160 rrm. The target strength measurenents of L. OPALESCENS 
varied from a low of - 49 .3 dB to a high of -38.8 <13 . Target strengths 
varied with the size of squid but no particular relationship became 
apparent, In order to process acoustic signa l s electronlcal ly from a 
densely packed school of squid, an echo Integrator, as opposed to an 
echo counter., must be used. An echo integrator can sum up overlappi ng 
echoes and determ I ne dens I ty for mar I ne organ Isms In numbers or 
biomass. 
CAU LETIERS: SH1 1 C24 
KEYWORDS: LO; acoustics 

287 , Vaughan, D.L. and c.w. Recksiek. 
market squi d, LOLIGO OPALESCENS. 
169: 135-147, 

1978, An acoustic Investigation of 
Cal If, Dept. Fish Gane, Fish Bui I., 

This study had three objectives: 1) to describe the echogran 
traces that vertical sounding echo sounders produce when lnsonlfylng 
market squid; 2) to Interpret behavior and dispersion patterns of 
market squid; 3) to determine market squid school for•atlons most 
conducive to acoustic market squid abundance and blanass estimations. 
Schools of market squl d were shown to produce four types of traces on 
echograns; a feather plume-I Ike trace when the squid are pelagic, a 
more or I ess cont I nuous trace when the schools were on or near the 
bottom, "splotches" scattered throughout the water column, and 
blackening of the entire water column when squid were In thick 
concentra-tlon through out the water column. It Is speculated that the 
higher frequency machines can better detect sma l l pelagic schools of 
squid, Density estimates of 7.3 squl d/111"3 without l ights on and 
99.6/111"3 with lights on were obtained using and underwater camera with 
acoustic gear. 
CALL LETTERS: SH11. C24 
KEYWORDS: LO; behav for-school Ing; aooustl cs 
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288. Vaughan, O. L. and C. w. Reeks lek. 1979. 
LO... IGO OPALESCENS, with echo sounders. 

Detect I on of market sq u I d, 
Ca!OOFI Rep., 20:40-50. 

Schools of the squid, LO...IGO OPALESCENS, were located with low 
(38-kHz) to high (20<>-kHz) frequency echo sounders In nearshore waters 
of the Southern Cal lfernla Bight and Monterey Bay. Verification of 
squid traoes on echograns was acC011pl I shed by mldwater tr11111I Ing, Jig 
fishing under fights, and visual observation. Two radically different 
behavier patterns are repres.ented by the echograns: 1) continuous 
bottan-assoclated traoes which can be resolved over a substantlal 
frequency range (38-200 kHz); and 2) mldwater plume-I Ike traces which 
may be mere effectlvely resolved a-t higher frequencies. 
CALL LETTERS: SH351 S2 C22 
KEYWORDS: LO; acoustl cs; behav I er-school I ng 

289. Veasy, E.B. and M.O. Blaxal I. 1983. Export opportunities fer United 
States producers of squid. West Coast Fisheries Development 
Foundation, Pertland, OR. 88 pp. 

This report describes the consllllptlon levels, sources of supply, 
product terms, packagl ng standards, tar I ff and non-tar I ff barrl ers and 
recent price trends fer squid In Japan, Greece. Spain, lta·ly, France, 
Pertugal and West Germany. It also describes current squid production 
activities In the US, analysls of US landings, and US export market-s. 
CALL LETTERS: H09469 S71 V41 
KEYWORDS: LO; other species·; fishery-Monterey Bay, s. Cal lfernla, N. 
Atlantic; landings; markets; processing-products; quality 

290. Vecchione, M. 1978. Larval ILLEX (Cephalopoda, Oegopsldal fron the 
mlddle A-tlantlc bight. pp. 15.1-15,16. In: Proceedings of the 
workshop on the squid, ILLEX ILLECEBROSUS, Dalhousle Univ,,. Halifax, 
Nova Scotia. May, 1978, and a blbl lography on the genus ILLEX. Can. 
Fish. Mar, Serv. Tech, Rep., No. 833. 311 pp. 

The larval development of ILLEX ls described and figured for the 
first time, with particular attention to development of the tentacles 
and the fourth pa Ir of anns. Growth of the tentacles appears to occur 
at the base as wel I as the distal tip. 
CAU LETTERS: SH223 A88 
KEYWORDS: other species; larvae; anatony; distribution; growth 
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292. 

Vesper, K.H. 1977. A scheme for expansion of the U. S. west coast 
squ Id Industry. Univ . Wash. Seattle. 7 4 pp. 

A student report of the Ocean Engl neeri ng course In Ocean Systems 
Design. This report Is a scheme for expanding the U.S. West Ccest 
squ Id Industry. The most Important facet ot the schEllle al I ow Ing a 
vlable Industry expansion Is an eneregtlc and innovative marketing 
effort. Selling would be directed initially at the established export 
trade and later moving Into domestic markets tor c l am-substitute 
products. 
CALL LETTERS: <NA) 
KEYWORDS: markets 

Voss, G.L. 1967. The biology and bathymetric distribution of deep-sea 
cephal opods. Stud. Trop. Oceanogr. Inst. Mar. Sci., Univ. Ml am I, 
5:511-535. 

The decapod cehpalopods are clearly divisible Into three oceanic 
groups; eplpelaglc, mesopelaglc, and bathypelaglc. Slmllarly, the 
octopods may be divided Into three oceanic groups; eplpelaglc, 
bathypelaglc, and. abyssoeplbenthlc. There are characteristic famll les 
and subtan 11 les of decapods and octopods for each depth zones. The 
squid of the upper layer are strong active swl-rs with wel I muscled 
mantles. The octopods are slmllary wel I muscled. With Increasing 
depth , the mantles of al I groups beC0111e Increasingly modified by the 
decrease I n musculature and the appearance of a gelatinous material 
wh ich forms the bulk of the mantle. Vs-latlon and changes with depth 
of plgnentatlon, llght organs, feeding, and reproduction are described. 
The probable f111ctlons of I lght organs are discussed. 
CALL LETTERS: (NA) 
KEYWORDS: distribution-vertical; behavior-feeding; 
physlology-photophores, biochemical analysis 

293 . Voss, G. L. 1973. Cephalopod resources of the wa-ld. FAQ Fish . Clrc., 
No. 149. 75 pp. 

The present study Is an attempt to present the world f I sher I es on 
a global basis with Information on catch and landings, the species of 
econanlc Importance·, 11 brief acoount of their biology where known, -the 
various methods anployed In their capture, and an attempt to estl11111te 
the potential cephalopod resources of the world ocean . 
CALL LETTERS: SHl F537 
KEYWORDS: d i stribution; gear used; landings; markets 
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294. Voss, G., L. Opresko, and R. Thanas. 1973. Sea Grant field guide 
series 12. The potentfal ly commercial species of octopus and squid of 
Flor i da, the Gulf of Mexloo and the Cerlbbean Sea. University of 
Miami. 33 pp. 

Gulde offers Identification means and fishing Information on t2 
species of squl d and octopus, from the ooasts of Fl or Ida, Gui f of 
Mexloo, and the Caribbean Sea, that are now being fished commercially 
or have the potential for successful marlculture. A summary of the 
fisheries and fishing gears used In the region Is given. 
CALL LETTERS: GC4 MIAU A14 
KEYWORDS: other species; description; gear used; !endings; fishery-SE 
US; blbl lography 

295. Vovk, A.N. 1978. Pecul larltles of the seasonal distribution of the 
North American squid LOL IGO PEALEI (Lesueur 1821) . Malaoologl cal 
Review, 11:130. 

The format I on of ooncentratl ons of the Na-th Amer I can squ Id 
depends to a great extent on the peculiarities of the hydrological 
regime In the area. The densest ooncentratlons of squids are oonnected 
with frontal zones with strong tanperature gradients. Such 
ooncentratlons near the Junction sites of different water masses are 
located mostly along the warm water. The Na-th American squid I Ives at 
depths from 2 to 450 11, mostly fran 30 to 250 m. In oonnectlon with 
the seasonal bath le migrations, the optlmill depths for squid change In 
different months. The bathymetric distribution of different age groups 
of squid differs: the young usually keep nearer to the ooasts, so the 
average size of the squid caught Increases with increasing depths. An 
analysis of the seasonal distribution of the age groups makes It 
possible to present the pattern of their seasonal migrations. In 
hydrologically wann years, the spring mi gration of squid to the shelf 
and to the north begl ns sooner than In ool d years. 
CALL LETTERS: (NA) 
KEYWORDS: other species; dlstr lbutlon-vertl cal; migration; tanperature; 
seasons; 

296, Veivk, A.N. 1978. Pecul larltles of the seasonal distribution of the 
Na-th American squid LCl..lGO PEALE! (Lesueur 1821>. Presented at: 5. 
Meeting on the Investigation of Molluscs Leningrad (USSR) 11 Feb. 1975. 
Atlantic Res. Inst. Fish and Oceanogr., 11(1-2) :130. 

In the waters of the western Atlantic, the North Amer i can squid L. 
PEAL El Is di str I buted fran the pen I nsul a of Nova Sootl a In the north to 
Venezuela In the south. L. PEAi.Ei Is not evenly distributed. In the 
south It Is less n1111erous than on the American shelf to the north of 
Florida. The formation of ooncentratlons of squids depends to a great 
extent on the pecullarltles of the hydrological regime In the area. 
The densest ooncentratlons of squids are oonnected with frontal zones 
with strong tanperature gradients. Such concentrations near the 
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junction sites of different water masses are located mostly along the 
wann water. The Na-th American squid I Ives at depths from 2 to 450 m, 
mostly from 30 to 250 m. In connection with the seasonal bathic 
migrations, the optimal depths tor squid change In different months: 
December to April - 100-250 m; July to August - up to 75 m; September 
to November and In May - 50-100 m. The bathymetrlc distribution of 
differ~ age· groups of squid differs: the young usually keep nearer 
to the coasts, so the average size of the squid caught Increases with 
Increasing depths. An analysis of the seasonal distribution of the age 
groups of squid makes It posslble to present the pattern of their 
seasonal migrations In the fol lowing way , In April-May, the squid 
migrate from the open shelf Into the coastal waters at depths of 20-50 
m with temperatures of 7 - 9 degrees C. Fran June to September Cat 
temperatures of 10-18 degrees C. ) The reproductive part of the squl d 1 s 
range coincides with the feeding part of the range, In Septanber and 
until the beginning of November, a displacement of the young squid and 
maturing ones to the waters close to the slope (50- 100 m depth , 
temperature of 9-14 degrees C) takes pl ace, and act Ive teed Ing 
continues. The autumn migration takes place usually In the feeding 
part of the squid's range. During migration to March, further grow1h 
and maturation of gonads take place. 
CALL LETTERS: SH351 .SB 092 
KEYWORDS: other species; di str lbutlon-vertl cal; temperature; seasons 

Waldron, D. 1978. Distribution of ILLEX ILLECEBROSUS during the 1977 
Internationa l fishery on the Scotian Shelf. pp. 4.1-4,26 , In: 
Proceedings of the wor.kshop on the squid, IUEX ILLECEBROSUS, Dalhousie 
Univ . , Halifax, Nova Scotia, May, 1978, and a blbl lography on the genus 
ILLEX. Can, Fish. Mar. Serv. Tech, Rep., No. 833. 311 pp. 

An I nternatl ona I observer progran was I nltl ated on the Sootl an 
Shelf as a means of evaluating the by-catch which occurred during the 
International fishery. The highest by-catch occurred In the sliver 
hake bottom traw I f lshery wh II e the by-catch was much I ower In the 
squid mldwater trawl fishery. The fishery producing the lowest degree 
of by-catch was the Japanese oft-bottom chain trawls. 
CALL LETTERS: SH223 A88 
KEYWORDS: other species; distribution; catch compos i tion; gear used 
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298. Whitaker, J.O. 1980 . Squid catches resulting from trawl surveys off 
the southeastern United States, Mar. Fi sh. Rev. , 42(7- 8): 39-43. 

General distribution of squid species of south -eastern United 
States ere reviewed. Sllllples collected during 1973-77 during al I 
seasons using a 3/4 scale version fer Yankee No. 36 traw I fer . 5 hour 
tows. Distr i bution In relation to depth, season and tanperature were 
discussed. Tanperature appeared to have SOll8 affect on distribution -
squl d 1DOYed to deeper waters when water tanperature on she If exceeded 
20 degrees C, greatest catch per ef fert was observed dur Ing summer and 
fal I with tanperature of 10- 14 degrees C. No sexually mature anlmal s 
were col I ected. Squ Id were counted, wel ghed, and mantle I ength 
measired. 
CALL LETTERS: · SHI! A14 
KEYWORDS: other species; fishery- SE US; length; distribution; 
abundance; tE!llperature; seasons; gear used- trawl 

299. Wlckhan, D. A. 1971 . Harvesting coastal pelagi c fishes with artificial 
llght and purse seine. Conm. Fish . Rev., 33(1):30- 38. 

Experimental night-light purse seining revealed that fish could be 
attracted throughout the night, but moon phase appears to affect size 
of aggregatl ans-average catches were I arger dur Ing the new 11100n. 
Nightly total catches of Spanish sardine, Atlantic thread herring, and 
sealed sardl ne averaged 2,500 lbs. Fl sh density affects the pattern of 
fish aggregation. Lights In high density areas need to be set on more 
frequently during the night because the fermatlon of large fish 
concentrations early In the evening woul d block light and reduce Its 
continued efficiency. 
CALL LETTERS: SH11 A14 
KEYWORDS: gear used-1 lghts, purse seine; gear develoi-nt 

300. WII I lamson, N.J. 1982. Cl uster sampl Ing estlaatlon of the variance of 
abundance estimates derived from quantitative echo sounder surveys. 
Can. J. Fish . Aquat. Sci., 39:229-231. 

Serial correlation In data collected from fisheries acoustic 
surveys may have an effect on the precision and accuracy of fish 
abundance estimates. A simple random sample approach to the data 
analysis yields unrel fable confidence Intervals tor mean population 
density when the degree of serial Q)rrelatlon In the data Is high. The 
results of a simulation analysis Indicate that more rel I able cont-idence 
Intervals can be obtained using cluster sampl Ing estl11111tlon techniques. 
CALL LETTERS: SH223 A52 
KEYWORDS: acoust I cs 
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301. WI ison, J.R. and A.H. Ga-han. 1982. Alaska underutll lzed species. 
Vol I: Squid. Alaska Sea Grant Rept., No. 82- 1. 77 pp. 

Discussion of squid species found In the na-thern Na-th Pacific 
Includes dlstrlbuTlon, general biology. harvesting techniques and 
development of fisheries, processing techn iques, eoonanlc feaslbil ity 
analysis, and world trade of squid Including dealers addresses, 
packaging and shipping techniques. 
C\LL LETIERS: GC4 AKU A2 
KEYWORDS: gear used-jigs, trawl; processing; distribution; markets; 
west coast species 

302. Wolff, G.A. 1982. A beak key fa- eight eastern tropical Pacific 
cephalopod species with relationships between their beak dimensions and 
size. U.S. N'4'"S Fish Bui I., 80(2):357-370. 

A method of Identifying the beaks and estimating body weight and 
mantle of eight CXlfflmon species of easTern tropical Pacific cephalopods 
Is presen-ted. Twenty spec I mens were se I ecTed from each of the 
fol lowing species: SYMPLECTOTEUTHIS .OUALANIENSIS, OOSIDICUS GIGAS. 
OMMASTREPHES BARTRAM! t, ONYOiOTEUTHIS BANKS I I, 16RALIOPSIS AFFINIS. 
PTERYGIOTEUTHIS GIARD!, LIO~OiJA REINHMOTI, AND LCJLIGO OPALESCENS. 
Seven dimensions me-asured on the upper beak. a.nd f Ive dimensions 
measured on the I ower beak are converted to ratios and CXlfflpared 
Individual ty .c111ong the species using an analysis of variance procedure 
and Tukey's w. SignlflcanT differences CP<0.05) observed a11ong the 
species' beak ra1"los means, In addlTlon to structural characteristics, 
ar.e used To construct artificial keys fa- the upper and lower beaks of 
the eight species. Upper and lower beak dimensions are used as 
independent variables in a linear regression model wiTh man-tie length 
and body wel gilt ( log transformed) . Two aqua-ti ons are g lven fa-
es-tl matl ng The I ength and wet ght fer each species from the upper and 
I ower beak. One uses the rostral I ength d I mens ion because of !Ts 
durabll lty and the second uses II d imension derived from II stepwise 
regression procedure. 
Q\LL LETIERS: SH11 A13 
KEYWORDS: LO; west coas't species; beaks; length; welgh't 
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303. Worms, J. 1983. Wcr Id f I sher les tor cephal opods: a synoptl c 
overview. FAO Fish. Tech. Pap., 231:1-20 . 

In this paper the author rev iews wcrld cephalopod fisheries as a 
who I e aga I nst tota I war I d I and I ngs of mar I ne products by F AO 
statlstlcal areas. Where posslble, l811dl ngs are given separately by 
group of species. A more detal led account l s given of the Japanese 
domestic and long range fisheries. The analysis of landings by species 
group makes clear that a shift of fishing activities Is occurring fran 
heavily exploited species (e.g., OCTOPUS VULGARIS. TODAROOES PACIFIQJS) 
to new I lghtly explolted species (essentially oceanic squids) whose 
potent I al proves to be Important. 
CALL LETTERS: SHI F539 
KEYWORDS: landings 

304. Wormuth, J.H. 1976. The blogeography and numerlca l taxonany ot the 
oegopsld squid famlly <>wmastrephldae In the Pacific Ocean. Bui I. 
Scripps lnstlt. Oceanogr., Vol • . 23. 90 pp. 

This paper deals with the squid family Onmastrephldae of which 
some species are presently being exploited tor food and other species 
represent potentlal food sources. It eXl!llllnes the taxonanlc 
relati onships of many species of the famlly and s1.111marlzes the 
distributional Information fran the I lterature. 
CALL LETTERS: QH91 C22 
KEYWORDS: other species; description; distribution-vertical; length 

305. Wormuth, J.H. and C.F.E. Roper. 1983. Quantitative sampl Ing of 
oceanic cephalopods by nets: problans and reco11111endatlons. Biol. 
Ocean., 2(2-3-4):357-377. 

Three lar-ge data sets on cephalopods are cri tically e>CS1lned with 
respect to several sources of error: day-night avoidance. net size, 
mode of fishing, and patchiness. Catches are low and variable and 
results only suggest problans with present sampling techniques. 
Specific field sampllng Is suggested to quantify several of these 
sources of error. Volume f I I tered and ti me f I shed are compared as 
measures of "effa-t". Varlabll lty of vol1.1111e filtered and net speed 
within a s ingle tow are examined. 
CALL LETTERS: QH91 Al 
KEYWORDS: gear used; sampl Ing methods 
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306. Yajlma, S. and S. Mltsugl . 1975. Japanese squid jigging gear. FAO 
Fish. Rept. 170, Suppl. 1:85-88. 

Approx! mately 95% of the catch of Japanese common squ Id CTOD'.ROOCS 
PACIFIQJS) I s caught by Jigging and the rest by setnets and trawls. 
Uni lk.e the other gears which are used In other fisheries, Jigging was 
speclflcal ly developed tor squid fishing. Rapid development of jigging 
Is partly due to: 1) moderate capital requlrenen-ts . 2) s·l11ple 
operation - no train i ng. 3) gear ls simple - no specific vessel 
r eq u I r enents. 
CALL LETIERS: SHI F513 
KEYWORDS: gear used-Jigs 

307. Yang, W. T., R.T. Hanlon, M.E. Krejci, R.F. Hixon, and W.H. Hulet. 

308. 

19&'.l. Culture of California market squid troin hatching - flrs-t rearing 
of LCJLIGO TO sub-adul1" s-tage. Aquablology. 2(6):412-418. 

LOI.IGO OPALESCENS was reared from eggs -to near sexual maturity in 
elgh-t months In artltlcal seawater. Hatchl lngs were fnl-tlal ly reared 
In a c losed seawater systen consfs-tlng ot two 1500-llter capacity 
cir.cul ar tanks, and they were I ater transferred to a 10,000-11-ter 
capacity closed sys-tan raceway. Squids were fed a diet of live 
copepods, other crustaceans and fishes. Mcrta l fty was h ighest during 
the first 20 days and between days 45 and 70. Starvatl on and t In 
damage were the principal causes of mortality. Two squids survived for 
233 days, and one attaf ned a dorsa I 111Bntl e I ength of 77 lffll. Manti e 
I ength increased exponent I al ly at a rate of 1 .69 % per day. School Ing 
was first observed when squids attained a mantle length of 
approxlmatley 15 mm. 
CALL LETIERS: CNA) 
KEYWORDS: LO; diet-artificial; growth; length; artlflcal rearing; 
behavior-school Ing 

Yang, W.T., R.T. Hanlon, M. E. Krejci, R.F. Hixon, and W.H. Hulet. 
1983. Laboratory rearing of LOLIGO OPALESCENS, the market squid of 
Cal lfornla. Aquaculture, 3Ht>:n-B8. 

The squ Id LCJL !GO OPALESCENS (Cephalopoda, Mot I usca) was reared In 
artlflcal sea water In a closed systan consls-tlng of two 1300 11-ter 
circular Tanks. When the squids reached man-tie lengths of 20 TO 30 nn, 
they were transferred to a 10 .000 11-ter closed systan raceway. From 
ha-tch Ing, mantle I ength I ncre.ised exponentially at a mean rate of 1 .69% 
per day th rough out the exper I ment. The I argest and I ongest-11 ved sq u I d 
attained a maximal size of n 11111 mantle length In 8 months. Only llve 
food organisms, which consisted of copepods, other crustaceans and 
fishes, were accepted by the squids. Mortal lty, a-ttrlbuted to 
s-tarvatlon and fin damage, was grea-test during the first 20 days and 
again between days 45 and 70. 
CALL LEITERS: SH1 A65 
KEYWORDS: LO; artlflcal rearing; growth; length; dlet-artlflclal 
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309. Yang, W.T., R.G. Hixon, P.E. Turk, M.E. Krejci, R.T. Hanlon, and W.H. 
Hulet. 1983. Culture of the Cal lfernla market squid from hatching -
completion of the rearing cycle to second generation hatchl lngs. 
Aquablology, 5(5):328-339. 

A partial, Interpretive translation by K. Bettinger and T.E. 
Bettinger. For the f I rst ti me the I I fe cycle of a sma 11-egged teuthol d 
squid (LOLIGO OPALESCENSJ has been closed In labcratery culture. 
Hatch II ng sq u I ds were reared I n 1 ,3 00 11 ter and 10 ,000 II ter 
closed-system tanks, and they grew to sexually mature adults. They 
successful ly mated, and between 196 and 238 days of age they I al d 
viable eggs. Maxlmi.n llte span was 243 days and maximum size was a 
dorsal mantle length of 155 nn. Squids ate live zooplankton (mainly 
copepods), mysld, brine and palaemonld shrimps, and several species of 
fishes. Dally group feeding rate of subadults and adults averaged 14.9 
percent wet body wel ght per day. The Instantaneous growth rate In 
I ength averaged 1.75 percent per day. Early high mertal lty was 
probably due to lnabll lty to capture food (starvation); later mcrtallty 
was caused by tin er skin d1111aged and by spawning activities. 
CALL LETTERS: CNA) 
KEYWORDS: LO; artlflclal rearing; diet-artificial; length; growth 

310. Yasui. T. 1975. Fluctuations In abundance of the winter subpopulation 
of 10DAROOES PACI FIOJS. FAO FISh. Rept. 170, Suppl. 1:24-29. 

Even allowing fer the Increased fishing effert, there Is a 
periodicity In nerthern areas of nine (8-10) years In abundance of 
stocks so regu lar that there has been only one e:,cceptlon In 70 years. 
Good years corresponded to gradual decl lnlng periods of yearly man 
water temperature, wh 11 e bad years corresponded to h lghest er I owest 
temperature or rap I d'I y ascend Ing per I ods. In southern areas any 
periodicity Is probably canoutlaged by shifting of main fishing 
grounds. Schools occupying different fishing grounds may be separate 
subpopulations. A correlation has been found between the Index of the 
larval abundance and catch. Another view suggests a correlation of 
catch to the southward er nerthward sh 1ft In the di str I bui"I onn I range 
of squl d. 
CALL LETTERS: SHI F543 
KEYWORDS: other species; abundance; temperature; larvae 
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Young, R.E. 1972. The systematics and areal distribution of pelagic 
cephalopods fer the seas oft southern Cal lfernla. Smithsonian 
Contributions to Zoology, No. 97 . 159 pp. 

The mid-water cephalopods from off the coast of southern 
Cal lfcrnla and adjacent areas are described and their areal 
distribution Is discussed. Forty-two species of pelagic cephalopods 
are now known fran this area Including ten new species. Oft southern 
Cal lfcrnla the fauna Is part of the transltlorel and subartlc fauna to 
the north, while primarily tropical species are found oft nerthern Baja 
Cal !fern I a. 
CALL LETIERS: QL1 S5 
KEYWORDS: LO; west coast species; distribution; description 

Young, R.E. 
cephalopods. 

1977. Ventral blolunlnescent c.ountershadlng In 111ldwater 
Symp. Zool. Soc. Lond. , 38: 161-190. 

The requirements fer effective blolum lnescent countershadlng are 
examined In six species of mldwater cephalopods. Blolumlnescent 
countershadl ng may occur In spec les that occupy depths where 11 ght 
levels are <Xllllpatlble w,lth countershadlng during the day, night, or 
tw II I ght. These spec I es a II seem to possess most of the bas I c 
mechanisms necessary fer ventral countershadl ng. They apparently have 
means of shleldlng opaque structures with blolumlnescence, of producing 
blue, hlghly directional light, of detecting downwel llng light and 
their own blolumlnescent I lght, and of regulating the Intensity of 
their blolumlnescence. However, one species exanlned probably does not 
countershade. A oomparlson of presumed c.ountershadlng and 
noncountershadlng photophores In these species reveals only a single 
dlstlnctlve structural difference: countershadlng photophores possess 
"sky 11 ght" f 11 ters. 
CALL LETTERS: QL1 Z712 
KEYWORDS: physlology-photophores 
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KEYWORD INDEX 

48, 50 , 73, 82. 102, 106, 124, 128, 143, 149, 150, 
151,156,172,177,186,187,189,221,223,225, 
233, 239,254,255,256,269,285,298, 310 

2. 10, 31, 38, 46, 67, 72, 125, 140 , 142, 169, 
175, 180, 182, 196, 238, 239, 260, 263, 269, 279, 
285, 286, 287,288,300 

268 

11. 79., 80, 110, 148, 155, 158, 159, 197, 225, 
238, 239,249,266,267, 271 

6, 18, 54, 129, 242, 247, 290 

98, 99, 100, 101, 114, 115, 157, 193, 214, 275, 
276, 277, 307, 308, 309 

57, 59, 83, 121, 137, 238, 302 

29, 113,276,277 
;18, 58, 7 9, 80, 1 06, 1 23, 131 , 132, 17 6, 191 , 193, 
204, 212,238,292 
106 
226 
27, 28, 86, 117, 125, 165, 177, 181, 204, 217 • 
270,278, 285, 287,288,307 
2. 16, 18, 58, 77, 80, 93, 108, 112, 116, 123, 
141, 174, 185, 205, 211, 238, 271 
215 

23, 24, 29, 104, 294 

2, 50, 127, 241, 265, 297 

description {Includes taxonanlc wa-k) 1, 31, 32, 33, 54, 56, 79, 80, 107, 
113, 123, 124, 170, 174, 221, 229, 242., 244, 245, 
246, 247, 252, 281. 294, 304, 311 

diet 

artificial 

5, 48, 58, 79, 80, 108, 113, 131, 132, 168, 176, 
212, 238, 239, 254 
2, 98, 99,100,101,106,115,157,193,276, 3CI1, 
308, 309 
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di strl but! on 

vertl cal 

e I ectrophores I s 

fecundity 

fishery 

2, 5, 15, 
133, 134, 
170. 177, 
233, 240, 
301, 311 

23, 52, 58, 73, 80, 
13~. 141. 143, 149, 
186, 189, 201, 204, 
254, 256, 272, 278, 

107, 
150, 
206, 
290, 

108, 
153, 
219, 
293, 

127, 
155, 
221, 
297, 

128, 
156, 
225, 
298, 

12, 81, 151, 171, 172. 
292, 295, 296. 304 

228, 242, 248, 269, 285, 

3, 53, 

2. 71, 80. 109,211, 271 

Australia ( includes New Zealand) 122,251,282 
.BC <Br! ti sh Col umbl a) 31, 173 
I ndo-Pacl t I c 52 
Japan 65, 66, 133,206,219, 223, 262 
Mex! co 143 
Monterey Bay 56, 61, 64, 78, 102, 138, 231,257,289 
N. Atlantic 7, 23, 75, 95, 118, 166, 234, 237, 289 
Pac if le NW 64·, 190. 271. 272 
s. America 126. 128, 163 
S. Cal lfornla 56, 64, 138, 231, 289 
SE US 111 , 294, 298 
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gear used 

gll I net 
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ne.ts 
trawl 
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traps 
ring net 
vessel 
video 

26, 60 

4, 37, 97, 162, 166, 216,217,233 ,258,280, 299 

2, 243 

13, 56, 61, 64, 65, 70, 80, 96, 111, 114, 118, 
126, 138, 143, 152, 173, 189, .223, 225, 234, 240, 
257, 272, 293, 294, 305 
151 , 235, 241 , 265 
8, 31, 73, 85, 109, 162, 163, 166, 190, 216, 217, 
232,235,236,241,262,265. 282,301, 305 
88, 235, .258 
4, 8, 29, 31, 86, 109, 165, 166,217 ,232,235, 
236,280,282, 299 
31. 109, 151, 235, 241, 265 
9, 37, 49, 74, 147, 163,213,235, 243,298,301 
88, 235, 258, 271, 280, 299 
235 
88, 258 
97 
2, 212, 260 
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5, 7, 48, 58, 73, 77, 80, 99, 100, 101, 108, 110, 
115, 119, 139, 141, 148., 149, 150, 156, 157, 189, 
202,205, 239, 249, 250, 266,267,274, 290, 3!J7, 
308, 309 

80, 113, 123, 172, 225, 238 

253 

7, 23, 39, 52, 61, 62, 64, 65, 70, 73, 75, 78, 80, 
87, 96, 102, 111, 118, 126, 128, 134, 155, 156, 
162, 163, 167, 173, 187, 194, 219, 223, 231, 262, 
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58, 145, 186, 221, 222,238,240, 244, 290, 310 

26 
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308, 309, 311 , 312 
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