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1. mTEomcl?m 

Numerous speoies of @quid are f o d  in the W i f d a  Current system, but only the oan- 
A few tons of 

Host other species 

mon market squid, Lol i  
the jmbo squid, h d w w ~ l O r b l @ y t  1835) hava been landed from time t o  time but 
never i n  sufficient quantity to  suppart a sustained fiahery ( m e r ,  1936). 
are either too mall or not readily available t o  the fisheries. 
that exploratory fishing effort. have mver b n n  direoted by U.9. fioheziem tawrd loosting 
and attempting t o  fi& aqnid on the hi@ mas off t i m  wet ooaot. 
conducted by a Jap.nese vassal in 1971 fai led t o  oatch eubbstantiel quantities of squid between 
British Cclmbh pld Calffornia; however, the ve.sel made good oatahem (probably 9 
off the southern t i p  of Baja California, Nexioo (Anon., 1971). This report deals o@!h 
the fishery f m  Loliao opslemoenn in C a l i f o r n i a .  

California, males amaged 150 ma in mantle length ad weighed 70 g, while females w r e  
140 plpl slld 50 g (Fieldp, 1965). 
for females (-). Hearb all mqdd taken by tbs oaPrmeJrcia1 fishery are mature end are  
caught during tha spanning season. 

2. L I F E I i I r n Y  

2.1 Beproduotion 

(1954) d l reo t ly>e%d spanning on sandy b o t t a  with ro- outoroppings, primarily a t  depths 
of 15 m and dorm t o  at leaat 35 m. 
did YBS about 12 rn in diameter. 
few anin~als are knotm t o  feed on egg oapsules of o esoexu. Futiria (Meoainitie mi 
MacGFnitie, 1949) sad pomsibly other 6hri'i.h B.J feddon tbe e m x t h e  junior author has 
observed large nmbar of a t e  wa uprahln eohiaua rp. aggregated am& and over clusters 

CapdeS, ewh oontdllhg 180 t8 300 egg0 (Fields, 1965). 
length a f te r  3 t o  4 *Mk. at 16 C (Fields, 1965) d 4 t o  5 W E k S  at 13#C (fim-9 1954). 
Hams m o r t s l i t y  00011pm after .pawning, am d r l e n a d  by large manberm of b a d  squid (Si& 2) 
on the b o t t a  i n  spararing areas (WcQowan, 1954). 
spawning nason is not known. 

~EOOPII  (Berry, 1911) i n  tbs object of a fiaherj. 

It should be noted, however, 

An exploratory d e e  

Loliao O P ~ ~ S O O M  (fig. I )  is a d l  squid. In O o l P l s e J r O ~ ~ ~  lazdings at mnterey, 

m u m  &le length was about 190 ma for males ad 180 PI 

Adults of L. o e8oenn oongregate in v8a.t nubers  i n  shallow waters t o  spawn. HcIOOOwan 

The egg oapnulee ware la id  in oltuters, the largest of 
Only a lost oluoters am OOMidOrably eaaller, however. 

of squid eggs. In aa -im eaah of ewer %-- females aeposited overnight an average of P 
-1 &d hatoh a t  2.5 UIill 

Wether or not a l l  @d die dter a single 
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2.3 Motrlbutlon curd yirortion 
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or sub.dult8 mi(p.ato in aimilar fa.hion, 
makes it diff ioul t  t o  intfplvt ob#& distributions1 p m t t o r ~ ,  partiouhrly becruoo adults 
preeumably die a f te r  rpowning. Furthor, lrOL of knowlodgo about h o l i n g  bohviour .nd popula- 
tion s t r u o t a e  h p e r a  our . b i l i t y  t o  ein an ineight into miBpatw pattorno. 

Wldoaprud aparming, both in t h e  and g o o p p e ,  

2.4 S s  Ratio 

Fields (1965) oonoludod from ort.nricn urpliag through MVmral years of o ~ o i r l  

ofton ooormyd with prtioular 
laniing. at Nonterey that the n r  ra t io  of & 0 
i n  sex ratio, with eithor pylas or femslea 
sohools of squid, honavw. His sampler y.ro p i U r l l y  W . n  from squid fishing veesela, but 
he also eraminod squid o a w t  inoldentally In o f h u  fi.horLm. 
several p a r a  of data a d  doom not giva BOX ra t ios  b j  M ~ O M  or d l a  entities. 
Ronald E v a ~  (Yoso U i n g  I(.rino kboratoriea, bma Larding, MifOrni., pore. m.), f d  
males predcmiluting with 56 porwnt o f  tho to ta l  in the 1974 Yontfoj  oatoh. 
southern California oatah, he feud 59 paraart ulom. 
comperablo beoaumo of d l f f e o n t  f i s h i  Light-.ttraotion Pwthcds wed in southern 
California may bo soleot~cn for pu1esyJ.R.R. Al4, California Doprtwnt  of Fish epd hw, 
Long B u o h ,  California, pore. 0 0 1 . ) .  Intomatin&, ydkvn (1954) fotud 63 porwnt males 
when he uapled d a d  epd d y l q  .quid during a period of sponnlag aotivity. 

10lOOM wae eaMntirllp 121. krg. imbalanoea 

Unf&uuutoly, Pielde lurpo 

In the 1974 
Suplem from tho tw l as 1p49 nof be 

methods. 

2.5 Feeding Re4atiowhips 

Fields (1965) f o d  dffferontial foeding p a t t e r n  in e p a n d ~  ani nompsnning sohools 
of squid. 
stomsohe, &le 37 percent of males had eonm food. 
presuwbly 1. o eswno. Stamoh sampler taken from nolrclpaming squid oarrght inaidentally 
with fieh in-r%nl nets r e d a d  entirely different potterm. Both malea ani females 
had food in the atopuoh., .nd omstmeam (euphausid and mid ahrfmp) ani f iah  ware we- 
daninant. Anatole Loukaohkln ( C a l i f o m l a  A o d q  of Scienoes, Son Framoisoo, California, 
pere. coara.) foutxi about equal 
3quid caught by jigging. 

Female aquid euplod from th oomeroid a t a h  at Nonterey nearly a11(.y(l had empty 
The bulk of this food oomisted of squid, 

of fish ani mutawan r d m  in the etomoohs of 
Stwe& frm spanning eohools were uauurlly empty. 

L o l i e  opaleseene is d o u b t e d l y  a major food item for  the whole epectrua of d v o r e s  
occurrine; i n  the California Currant system. 
and marine mamala. 

Predators i ~ l u d ~  birds, sharks, bony hshes, 

2.6 Populatiolu ani Abdanoe 

Studies on population rtruoturo of Lolim o esoenn have only reoently been initiated. 

t e r i s t ics  between squid fro0 southern epd oontr.1 C a l i f o r n i a  (Ronsld Eman, k a s  Mlng 
brine Laboratories, Noas Landing, Califeenla, porn. OQIP.). Southern California squid were 
longer, had thicker mantle., d had 1- .Id widor fins. 
weighed slightly more than southern California equid. Another rtudg, involving eleotro- 
phoretic teohniqws on on- d blood protoin di&ributian, suggests the sristenoe of more 
than one population of squid (Jsy Chriatofferaon, California State Collee, S t d s l a u s ,  
California, pers. om.). 

estimates of the potential d @old have boon gimn, ranging fror over 100 
(Voss, 1973) t o  300 000 t o w  (Gulland, 1971). Tao lattor figure seema ai& but -Y include 
other squids f o d  in the California Current pta. Ths highest d a t o h ,  19 012 tons, 
was taken in 1946. 

A recent study disolowd atat la t ies l ly  signifloant + Ifferenoes in orme morphological charac- 

Curiously, the Xonterey u p i d  

Bo good estimate of the ablurdarzoo of L O W ~ ~ M . M  f a  available at pwaent. Varioue 
t O M  
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The squid finhery in C a l l f o r a t .  l a  eeeenth l ly  two f i t h r i e s ,  om oentred at Monterey 
d tts other i n  southern California at the C-1 Irluds (Fig. 3). 
and aeasona are  different i n  the two aream. 

Flehing methods, price, 

Farlieat booountr of the Monterey qu id  fiahary go bbok $0 the lata eighteen kux~dreda, 
when h i g r a n t  Chin060 firhermen harve0t.d lquid bt Yontomy B.g (Collim, 1892). 
zittoacted t o  a lighted toroh hung from a mall &Iff. 
two veasels ourrounded them with a p u r r  aelna 55a rang 9136 5.5 m deep (Ibid.). 
immigrant  Xtrlirn fiehemen introdwad tha h p u a  net at  yontoray, d this par has pre- 
dominated thare t o  the present time. 

?qdd *.em 
'&on rd f io i en t  mnbers hcd accumulated 

In 1905 

The fiahory atartad Mo.ubt  l a t a r  in  0oufh.m crliforns1, be&ning in  earnest in 1953 
whon OMT 2 450 tolv *m hamrentad. 

Hirtorioal catoh data (fig. 4) ehow th. bntorey fiab.rJr ( d a h  inaludar landings at 
Moss Wing, l-ted about 3 km MI.th of y o n t ~ ~ y )  predcminathg unt i l  the ewly sfxtiea,  
when the emthem C.lifornia cat=% started t o  inorum. In reoent years the southern oetah 
has even exooeded the Xonteny oatoh (e.&, 1965, 1970, 1973, 1974). The ex-voarel p i c e  
(fig. 5 )  h a m  a l q r  remained higher at lbnterqy, howwar. A ooluldarable p i o e  differential  
exists between p i o e a  paid by froemerr ad by oumera of qu id ,  vith the foxmar paying 1.5 
t o  4 t h e e  m a w  thrn the latter. 'doslterey wooeraom ham elmyo paid more than southern 
California proooeam0, both for freesor ud ouxlng rquid. B .uonr  for th i s  ara  mgw but 
appmontly are related 'to quality of rquid, Won MfiVilfp, ad m k r t  o d i t i o n o .  

the excars bqond grocerring oapaoity of tho k. .c  plurtr. Thru, in time of high availa- 
bil i ty ,  more quid ir ounud, ad tha aver- M ~ W  of #quid is oonnquently lowr. 
freezer p h t r  umully apportion the ~ o u n t  tha j  OUI h u d l e  t o  wvwral vamsels. 
Eels i n  southern Cdi farn ia  f i sh  exelusively fo r  oarmur, e lea t ing to  f i sh  for a lower price 
t o  be armed of a 1-w m a r k e t .  

The bulk of the C d l f o r n i s  squld oatoh ir armwl or froran ani erpor-ced t o  Europe. 
Lesser amounts - ezported t o  I e t in  ~ i o a n  muxitrier and t o  the Orient, partioularly the 
Phi l ipp ine  islamia. 
of frozen squid is also wed as bai t  i n  both wmneroial a d  reoreational fisheries. 

Several fishing methods a m  employed t o  oapture squid i n  the California fishery. 
methods a m  diotated by fishing regulations, eoQnolLlos, beheviour of the squid, and fortui- 
tous enoounters by fiahing veseale that a m  seuohing fo r  other apeaies. 

The fishing oe~anarm i n  the two areas - diiierent,  with ladinqe peaking i n  winter i n  
southsrn California an2 e a r 4  mnmer in kmtorey (Fig. 6 ) .  
i n  Wnterey in B d e r  (Fields, 1965), but t h i n  peak hu been -11 in the average oatch 
for the last P years. In southorn California, f i w  &xumrslly atar ts  in Ikoembar a t  the 
lower C-1 I a l s d s  of Santa Catalina a d  SM Clsaente is lend^. 
we caught by l ight+ttwotion mothode, but some are also caught by purse seine. 
8eaaon promsms, the squid appear t o  mooa northward, a d  oatohee from Santa Cruz Islazd 
8 ~ 3  off Part Huetmim inmeam. aotidty also increaws, partioularly after 
the o l o m  oi tb 

t o  that yeu the high a t o h  YS d e r  350 tom. 

Ururlly, q u i d  are .old t o  finsor plurfm bomuao of tho highor pior ,  ami osumerr reoaiva 

The 
A feu vos- 

Dmestic conmnnption i r  mostly in frown fom, and a considerable amount 

The 

A woodary peak wed t o  occur 

nearly a l l  squid landed 
Se the 

(-2ZTa &-tion wwn in tho pliddle Mag. 

3.1 The southern California Fisheq 

Squid is Usunlly looated with the aid of depth sounders. Both flaaher tme  a d  x -  
record= souadera are used, and many makes aad models are represented i n  the r'isnerg. 
Frequenciee of the depth sounders vary from 38 t o  125 Uz. A t  present there z>p?a-s  'i 
no ?reference for  any single type or frequsnqy of echo s o d e r ,  but most are rPlai,iwl:- 
inerpensive sets  that operate at 50 Uz. A t  least  two vessel8 employ ~ o n a r  $0 z c r i  4 - r -  - 8 .  
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The model wed by both, SS-1501/, oporstoo at a froquomy of 160 U e  a d  i m  roparted 
t o  be quite dfoot ive in locat* who010 of #quid. H o ~ n v o r ,  positive identlfloation aa t o  
speoies io not unually mdo frm eoho In ordsr t o  o d i r a  ldentiiioa- 
tion, finhemon ofton -ploy troblo boob to mmg a n i m a l m  l0oef.d by eoho 8omd.ra. 
Some fieheemon appear t o  bo ab10 t o  di.tln&.h quid from finh (umdly aaohovy ac jaak 
meokeml) by tho go& fcum of tho Mho01 .(I rom8l.d by t b  depth 80mrd.r. a d  thr- 
the eohool'm behaviour uuiar att&ing lampa. 

msrh rlom. 

A t  nl&t biolmimmonos almo aid. in tb. dotoofion of oqdd sohoole. Another kdiosc . t ion of squid 16 the WreaM of ppudrf-6 - pilot I l u l s m  Globiwpbisla mamacbanoa) 9 @ea 
birds, and oooaoiodly,  wa liom (WOP!UO o a l f f d - ~ .  

Scouting urmrlu oamemeo b d m  dark cud ocatinrwo info tho night u n t i l  nquid (w 

found. 
done in d e e m  u to rm whore eqpid are rmdoubtedly gwo..nt, booauso filhing oporationa are 
limited t o  depths in d o h  the V O O M l O  can atmhcr. M o r ,  when sqaid are too deep they 
wil l  not reopoid t o  tho attraotion system employed by the southern Califcrmia fishery. 
fishing is dom ovor doptha of 24 t o  33 m (J.R.E. Ally, California Department of Fish a& 
Germ, L o n g B w A ,  Calif-, m u .  001.). 

centration (exoopt nbn pur- aoiniug,'uUoh W i l l  bo d l o c u r d  later). A t  dark, attraoting 
laraps are turnd on. l lm lamp. conoiat of t*o or m o r e  1 500 Matt incandesoont lamps plaoed 
high above on tho mat (Flg. 7). 
=pour, hava ooclaiomlly Men wd, but moat fishemon pefer the Incatxbsmnt lamp. Con- 
centrating lsmpm, WUJly of m 5 m i l . r  i n t o n d t y ,  aro situatod about two metres above the water. 
Them lamps are r lao ttmmd on at tho aam t b .  
the behavim of tho sohool, the aqnld o a a  t o  the d a o e .  
tons t o  over 100 tens (pig. 8). 
turning at the ed@ of tho lighted area, ani plselng alongside the ship on both sideo directly 
a e r  the oonwntratiag lamp.. 
the lamp. Thw, whon ourrout rud v id  dlrootiona are h d l y  different, the vsawl is place.' 
under power t o  maintain the bow headd into tho -nt. A p o m s o i s t e d  bra11 is the p i n -  
c i p l  fishing gur tmod in mthorn Calffarnir (fig. 9) .  "he hoop of a typical b ra l l  is 
about 1.1 t o  1.5 m in diemetor, a2d the notting, oolutrwted of 2.5 c41 atretohod mesh, is 
about 150 t o  200  she^ deep. -11 purse ring. era wwn in at the bottom of the mt t o  
fac i l i t a te  qui& opeping axd closlng of the Mil. Dwlng operation, om man guides the 
bra i l  into tb rnter holding a hrmL1e 3 m long. 
line. The bnri l  1s lowered a d  r a i d  by a wood msn dtl: a hydraulic or meohaaloal winch. 
As the b r s i l  is m a n o o h  i n to  the -tor ahead of the sxirrmlng squid, a third man pulls the 
bra i l  to- the atorn of the osswl, through the oomcmtration of @a. 
sweep, the winoh PULP lifts tin brei1 out of the water a& lo t s  the mt rest on the gunwhale 
or deck for soworal m o d o  t o  drain most of the r n t f  (Big. 10). The bra i l  is agein raised 
mtil it is polwd ovur the finh hold, ani the bottolp l e  opened. The brai le  hold about 250 

T h i s  brail has a mt doyth of about 6 m aad doom not have purw rlnga. During owat ion ,  
the bra i l  is plmwd o e d  t k s  tm the mohool of quid. To brine the oatoh 8bcu-d. 
the hoop is placod a tho opening of the finh hold, a d  tho e d  of the broil is l i f ted  u p  
ward by meam of a 1i.m -sing t&- a blwk on the mp.t. A l t h o w  moat  veesela Oarry 

three mew members, tro-psrson operatione a m  not uaoamon, d in om oaae a single man 
uses a poua-+moisted &ail effeotivsly, although the amouxt he o m  oatoh 1s limited. 

the hold or the markot ardor i m  filled. 
squid t o  diva, haltlng fiahlng oprationa. 

I/ Wntion of -OW p o d u o t m  by nmmo d o e m  not oomtitute or Imply endorsement by the 

Most soarohiag is oo!nmntratd mar .hoa in depths of P t o  70 fa. Bo aonrohing is 

Most 

onoe a promiming sohool is fotmd, tho vaooel is anohmad in tho area of heaviest c o p  

Other typos of lampa, auoh an qrurts-hPloen a& meroury 

Piter a period of the, which depeds on 
school aim varier from a few 

The s q d d  lnir in a oirole, usually heading aft outboard, 

Squid -1ly swim with a heading into the ourrent t o m  

Th. aame man holds on to  the c h i n  p m  

A t  the e& of a 

to 500 kg of A wl8tioSl d e d  tho "csndian" OF "eo&" b r s i l  IS 8omOthl lOE Ued. 

W d  a m  usually oblivious t o  brriling aotivity; thua operatiom often oontfrms unt i l  
O c c r o i d l y  oamotion at the srrrirrco wi l l  cause 

Aotios pndstoss euoh an dogfiah sharks (&&Si 

aationrrl  arb f i ~ ~ t ~ r i e m  m o a  a wilornia mpu-tmont of  ish end ap. 
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acanthias), pilot  uhalea 
slovrmoving blue nhurka ala-) OIO# l i f t l e  alam t o  t& mohool axoopt when large 
nwnbers of shmka aro p.aent. 
away from the M i a t e  ea. 

MH lionr, curl Uviag b M s  o m  oatw the quid t o  s o d ,  -10 

Thua, finhermen a m  obliged t o  cant- &an pdaturs 

!&en a school of squid beham. en? . t i d ly ,  it bo-s Lpossiblo t o  umo large braL1, 
In such c s r m ,  fisharmon ofton remart t o  because the disturbanoa 0mm.a the squid t o  mu& 

the use of hend-operated brails, gently dip- a fow ki1-m per sooop. 

brail ,  used in oonjunotion with attracting lamps. A unique mthod of catohing .said with a 
hydraulic oentrifugd m p  rurl the traditions1 l ight  attraation a p t e m  YI. d.tnloped by OM 
of the authors ad a o-oial fiahoman (Kate, 190). Tho PQP, L m o o  wodrl 0-230 Cap- 
sulpump (Fig. 11) ISLE designad to  hadie fish, but v. fd it alm uaoful f m  ertohing 
squid. 
sure of 84 kg/m 
through a discharge hose with a diameter of P3 m. 
power for the hydraulic system. 

fume1 (Fig. 12). 
500 !+att quartz-hlogen \mlar#rtor leap wan plaeod at the in t e r im  .ad of the funnel wbn 
two vertical  bars were alm installed t o  pro-mnt sharh from boing auoked into tho pmp. 
Floats w e r e  used t o  keep the funml at tho mxrfeoe. A mall b o a  uu maffioient t o  W e  
the &ear which weighed about a00 kg. 
where a steel  elbow USE used t o  pram& ldnking. 
the elbow t o  a s teel  sepasator, which rem& urter over the side. 
with galvanized oloth, 9.5 mm square ma& 

In the southern California fishory tho p%asry fi.hing method is  the pomm-ammistd 

A t  a t o t 9  s t a t io  head of 5.2 m asd l&raulio f lu id  flow of 75.7 l / m i n  (uder a pa- 
or 1 200 Mi) ,  the pupp w i l l  Usohuge about 400 tom of =tor per horrr 

A 20 Hp elsotrio motor mppliea d f i o i e n t  

After many trials an effective system was developed drich u t i l i 4  a floating wooden 
A d l  !I’he furmel meamrrrsd about 2 m wlde, 1.5 m high, aul 2 m long. 

A rubber f i sh  hor lod frcm tho prnp t o  tho guwhale, 

Th. separator USE l i m d  
motion of rubber horn I d  ira 

I 

Through continued esperbentation tho oormorcial fiahermm, Wison Dee IlrJ, improved 
‘ne system t o  correct S(IW flaw. 
structed of50 nm (stretched meah) netting a& the upper wise l e f t  open, without lowering the 
zatch rate (Fig. 13). 
2.32 m square at tho pmp. 
ine furmel from moving baak asb fa r th  violently when uave -ion t m m  high ad - m a d l y  VBB 
effective i n  d a i s  up t o  25 knots ( I h d i B O B  ILy, San Padro, California,psrS. caml.). 
the open t o p  wing eliminated the need for  an u d a r a t e r  lamp dthin the funnel. It should 
be noted that squid aotually aWim into the funwl, arrl strong suction is not r m o e s ~  f a r  
the pump system t o  be effective. Mead, when squid lie almost m o t i d e a s  at the 8urfaoe, 
as sometimes they cue wont t o  do, the squid m p  is q d t e  b f f e c t i v e .  lhy also suspected 
that mte r  splashing - the side of the v e m d  fraa the separatar a d  s u m  sohoola of 
squid. To 
resolve this  problem, he desigmd a d  bui l t  a separator which 141s cmpletely enclosed. Two 
hoses leading from holes fed by a trough oarried the mter from the separator t o  8 depth of 
2 m d e r  the surfam. 
a d  eliminate need f a r  a oomreotbg elbow, the plpp -8 tmmd 90’ from its normal vertical  
aosition and the intake attaohed diractly t o  the f-1. 

Eo f o d  thet  the 1- w i n g  of the f-1 could be c a b  

This f-1 measured about 1.5 m sqrvrre at the opening, tapering t o  
The length mn about 1.20 m. This innovation aidad in pventing 

Further, 

The black, foamy -tar apparently disturbed the squid or blooked out the light. 

Surf808 foan was thua largely elininntad. To f ac i l i t a t e  hauiling 

TO date only OM finheman has successfully used the pmip watem. O m  other  m s m l  -8 

Others have izriioated their  Mention of install ing a pmp, but none has dons 80 yet. 

Robably the greatest advantage of the squid pmp over the brail- method is the possi- 

equipped with a punping system, but for  varim raaaoxm it urn not sncoesaful in cstohing 
squid. 

S i l i t y  of reducing the mew siw, Alrl the dramatic reduction of physical  labour. 
can f i sh  fo r  sustaimd periods without rest, unlike orow members. 
the pmp c q  easily outfish th9 brail. 
surface, brail ing is faster. 
continuously, result ing in a eubstsntial catch a f t e r  several hours, while bra i le rs  usually 
w i l l  not attempt t o  f i s h  u n t i l  a good concentration of squid has aocmmlated. 
disadvantage of the punp is that two t o  five p c e n t  (depellding on the pmplng speed) of the 
heads of squid apb torn loose. 

The p u p  
Mhon sqdd  are active, 

A t  times whsn e q i d  comeartration is low, the pmp can f i sh  
Howvur, when squid l i e  nearly motionless at the 

A major 
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It is d i f f i c u l t  t o  compare t h e  e f f e c t i v e n e s s  of  t h e  two methods of  f i s h i n g ,  because  m 
l a c k  i n f o r m a t i o n  c o n c e r n i n g  important v a r i a b l e s  such as v e s s e l  c a p a c i t y ,  market  l i m i t s ,  
f i s h i n g  e f f o r t ,  and &ill of i n d i v i d u a l  f ishermen.  During t h e  1973/74 season  t& f i s h i n g  
veose l ,  PACIPIC TRCJAI?, which used a f i s h  pump as w e l l  as t h e  b r a i l i n g  method, caught  719 
t o n s  of squid i n  43 d e l i v e r y  dqf'f~ (Le . ,  days when c a t o h a s  were landed)  for an a v e r a g e  of 
16.7 t o n s  per  day. 
T A C P I C  T3OJA"S c a t o h  amounted t o  14 p e r c e n t  of t h e  t o t a l  o a t o h  t a k e n  d m i n g  thst p e r i o d  by 
20 t o  25 vessels. 
s q u i d  trere pumped a b d  for r e l a t i w l y  Bhort pe r iods ,  w i t h  o a t o h e s  c a m o n l y  r e a c h i n g  15 t o n s  
pr  hour. T h i s  m o u n t  m s  s a n e t l n e s  brought  aboard  i n  t e n  minuter. Catohes of 75 t o  85 t o n e  
have bowl d e  w i t h  t h o  puap i n  OM n i g h t l a  f i s h i n g  by PACIFIC TRCJS in previous parr. 

Coat of t ha  puap, inoludiag hydraulio honor urd f imh h o r r r ,  ir  prrtrtly about 
U.3.; 5 000. Conmtruofion of a eopar.tors ohutrr, ud a f u n n e l  oortr a r o d  U.3.t 'I COO. 

Southern  Califcmia ha8 y e t  mother method for o r t o h l n g  q u i d ,  i.r., pur- roining. No 
s p e c i a l  seiner are u r d  for oatohiq squid, b u t  t h a  anahavy ud j.& rnlolcrr.1 orinor w e  8100 
used f o r  o a t o h f n g  s q u i d  when t h e  opportunity ariror .  T y p i o a l l y ,  t h e  seiner M 460 t o  550 m 
10% and 64 t o  73 m deep. "ha pnehovy not has a a t r e t o h a d  me& of 17 m ani t h e  maokerel  net 
of 35 mm ( b n t h w  Pleano, hnager, Pishermen 'a  C o o p e r a t i m  drrooiation of SBn -0, gar. 
cm.) .  
t o  lowts squid. 
t o  t'::oir s e a r c h i n g  o a p a b i l i t i e e .  
P ~ O .  F i s h i n g  o p e r a t i o n s  f o l l o w  t h e  same prooedwu w e d  i n  moat s i n g l e  b o a t  pcrrse s e i n i n g  
o;wra;iona. 
E & i f f  b e m i n g  a smell p o r t a b l e  lamp is used t o  hold  t h e  s q u i d  uhlle t h e  vessel e ~ i n g u l s k e s  
other l i g h t s  and m a k e s  a s e t  a r o d  t h e  s k i f f .  This method is Mt p r e f e r r e d  because  of t he  
lare numbsr of  mdators, p a r t i c u l a r l y  sha rks ,  a t t r a c t e d  t o  t h e  scene. When t h e s e  animala 
a m  caught  i n  t h e  seine it is d i f f i c u l t  t o  t r a n s f e r  the oatoh  i n t o  the hold ,  a t a a k  o f t e n  
a c c a n s l i c h e d  r d t h  a 300 m W o o  Capsulpump. 
t o m  t h e  bw of the n e t  d u r i r q  t h e  t r a n s f e r r i n g  o p e r a t i o n .  During most years low market  
demand and a n a l l  s h o r e s i d e  h d l i n g  d p r c o e s s i n g  c a p a c i t y  d i s o o u r w  t h e  w e  of purse s e i n e s ,  
which are oapabl r  of c a t o h i n g  larp q u a n t i t i e s  of squid.  
Ayil through July, landings by s e i n e r s  i n c r e a s e ,  while l e n d i n g e  by b r a i l e r s  d e c r e a s e .  
i o  r.ot C l e m  why t M s  s i t u a t i o n  occurs .  
beccuoe of t h e  b e g i n n i n g  of t h e  a l b a c o r e  (Thunnus alalunne) s e a s o n  i n  summer. 
>railers t u r n  t o  a l b a c o r e  as soon as t h i s  t u ,  which is t h e  p r i n c i p z l  source  of t h e i r  i ncane ,  
;:i?carsoff t h e  west coast. r b t h e r ,  as s q u i d  move p r o g r e s s i v e l y  northward l a t e  in t h e  season ,  
t he  n a r k e t  a d  l a d i n g  f a c i l i t i e s  becctne t o o  d i s t a n t  for most of t h e  b r a i l  f l e e t ,  which is 
c o m p i s e d  of maller v e s s e l s .  Because of t h e  l e n g t h  of t ime it t a k e s  t o  make a r o d  t r i p  
f rm  the  f i s h i n g  grounds t o  p o r t ,  f i s h i n g  can  be conducted o n l y  on alternate n i g h t s ,  and 
sinoe t h e s e  v e s s e l s  can  only oarry 15 t o  30 t o n s  of squ id ,  t h e  f i s h e r y  is uneconanical .  
is a l s o  h e l d  that s @ d  are not s t r o n g l y  p h o t o t r o p i c  d u r i n g  t h e  m e r  months. 
hard, purse seiners f M  anchovy f i s h i n g  d e c l i n i n g  i n  late sp r ing ,  and after mid-May, t h e  
s e a s o n  is closed. 

The range i n  c a t o h  per n i g h t  v a r i e d  from d e r  a t o n  t o  54 tone. 

Thus, o t h e r  factors a s i d e ,  ~ u m ~ i n g  was r e l a t i v e l y  e f f i o i e n t .  m n e r n l l y ,  

L i k e  b r a i l  f i s h e m e n ,  purse rrimrs uae b i o l u n i n s ~ n o o ,  predators, cud d e p t h  s o d e r a  
Mort Of the msrrlr a m  equip@ w i t h  momr whioh addr 8 f u r t h e r  d t n o n r i o n  

Moat fishiing I s  dona at  ni&t a l t h o u g h  deJr f f h i n e ;  is not  

3unet imes s q u i d  a r e  a t t r a c t e d  t o  t h e  d a o e  w i t h  l i g h t s  iram t h e  wssrl. Then 

F u r t h e r ,  sharks o u t s i d e  t h e  n e t  o f t e n  b i t e  and 

Late  i n  t h e  f i s h i n g  season ,  from 
It 

Most s cp id  
One f a c t o r  is r e d w e d  fishing e f f o r t  by b r a i l s r s  

It 
On t h e  o t h e r  

Thus t h e y  t u r n  t o  o t h e r  f i s h e r i e s ,  i n c l u d i n g  squid .  

A unique method i s  sometimes used by one v e s s e l  for c a p t u r i n g  s q u i d  and m a i n t a i n i w  them 
d i v e  f o r  b a i t .  Hatches  have been  c u t  i n t o  t h e  s i d e s  of t h e  v e s s e l  b e l o v  t h e  w t e r l i n e .  
&c:i h a t c h  l e a d s  t o  a d i v i d e d  complrtment. 
nea th  a c o n c e n t r a t i n g  lamp, t h e  h a t c h  i s  opened, causing t h e  s q u i d  t o  be  sucked i n t o  the  
v e s s e l ' s  hold t o g e t h e r  r d t h  t h e  rush ingwater .  
h a t c h  and t h e  procedure r e p e a t e d .  
s e v e r a l  days, and are s o l d  -pr imari ly  t o  r e c r e a t i o n a l  f i shermen for b a i t .  

Squid f i s h i n g  v e s s e l s  i n  s o u t h e r n  C a l i f o r n i a  ace  of many v a r i e t i e s .  

' h e n  s q u i d  are c r o d e d  a l o n g s i d e  t h e  v e s s e l  d e r -  

The l i g h t  is t h e n  moved i n  f r o n t  of anotLer  
Squid caught  and k e p t  i n  t h e s e  h a t c h e s  remain  v i a b l e  l O r  

a c c e p t  for t h e  
purse  s e i n e r s ,  a l l  w e  combina t ion  v e s s e l s ,  used p r i m w i l y  i n  t r o l l i n g  or ,o le  a d  l i n e  f i s i l i n c  
f o r  a l b a c o r e  tuna d u r i n g  sunmer andsatunm.These v e s s e l s  r a n g e  i n  o v e r a l l  length from 10 to 
28 m ,  w i t h  gross tonnages  of 15 t o  100 tons.  
and e l e c t r i c  (AC) g e n e r a t o r s .  Although n e a r l y  a l l  v e s s e l s  a r e  equipped w i t h  r e f r i & e r 2 t i c n ,  

Most v e s s e l s  are equipped wi th  hyclraul ic  :)o'er 
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usually a spray-brine aystem, squid are not refr ipratad.  
inmediately *tar fishing is terninatad each night. 
partioipate in the f i a h m  regularly, while a few others e m  in tho squid filrh.rj 
oocasionally. 

transfer f i sh  from the hold into metal tubs oontdnlng slush iw. 
moving belt8 are \wd t o  unloed .quid d h o t l y  t o  8 

Catohom .p. hauled t o  f i s h  plants 
About 15 wssels (excluding purm seilurrs) 

During uploading, tho f i s h  hold is flooded with u t e r ,  and a -11 brs i l  is umed t o  
In sane cams pumps a d  

or into tra~pmt trucks. 

The .quid fishing method in Montemy is dotornbad primarily by callfomri~ State 
fiahing re&tiOM. 
squid eggs. 
and the lead line of purse wines &a,g 80f0.s tho 0 0 0 ~ 1  flocp, uprooting the masile egg 
masses. h t h e r  law -oh limits fishing wthods, introdwed i n  1959, is tho bm on the use 
of lights t o  a t t raot  squid. Thun b r a i l h g  old w p h g  mathods LF. effeotimly ewlulod. 
Reasons given for  the paage  of t h i s  law a m  mslpr sad varied, aui there m a s  l i t t l e  ohance 
of repealing or m o d i f y i n g  it in the mar future, doapite reoomoadrtioru t o  that effect by 
the California Department of Fish a d  Game. 
needed protection from plant operators who in the pst were able t o  oatoh substantial 
quantities of apuld without vessels by a~ploying l ights  snd dip nets at the i r  piers ard 
floating unloading platforms. 
activity, ani prooessors thought that l ight-s t t raat~~d squld wetre lower i n  quality. 

Squid a t  Nonterey are ca-t with a m a u l  net oalled a lampera. 
large ami andl lamparas are givon by Soofield (1951) who defims a lampam a8 a rowxihaul 
net with "... a large central bunt and relatimdy short win@ of larger meoh. 
are pulled simulhounly." 
1905 when it replaad  the pmse seine that had bean wed by Chinese finhermen s i n w  a t  least 
1863 (Fields, 1950). 
i n  1953. 
corklim, is usunlly 55 to  73 m long over the bunt. 
long (scaoetimea as ahort as 1 2  m) below the bunt. 
long. 
net is hauled (Fig. 14), minimiaing ohancms of squid esaaping do-. 

150 t o  230 m. They 
are usually sbout 55 a deep where they join the bunt. 
netting twine R 610 tax or R 700 tex (hericsn rrrmber 8 or 9), bnt lighter netting ysrne are 
sometimes wed in portione of tho wi 
ace given by Higgsne ad Holmes (192T'  , scoiield (1951), ard FA0 (1972). 

in  the early f i f t ies .  In spi te  of its greater balk, this Japawse synthetio nutting material 
was favoured over nylon (polyamide) becauno of its softness, superior Imof-holding qualities, 
and lowar cost. 

k e a  mining -a O t r t & d  in 1953 boorwe of possible effeots on 
Spawabg q u i d  00- in rhrllor ukrs in the fi8hing @ouxIs in Xonterey Bay, 

OIU reamon giwn is that fishormen f e l t  they 

Fishermen also f e l t  that bright l ights  dinruptod spawning 

Speoifiostiom for  

The two wings 

S a m  purse eeims mre wed during the la te  fcet ies  but ware outlawed 

lampara m t s  have been wed t o  oat& squid in Honterey Bay since 

The bunt of the present-day hpprsS has a mod size of 32 nm (atretohod). The 
The l d i m  is wuplly less than 36 m 

The corkline of asoh wing is 145 t o  190 rn 
The leadlim is usually 10 percent short= so that it m o d e s  the corkline as the 

Mjaoent t o  the 
b u t  the mesh S i =  i n  the win@ in 100 mpI S*t&@d old h C l ' O 8 M S  t d  the d a & i p S  t o  

The wings of BOW mts taper t o  a point; othews are cut nearly square. 
The entire net is usually mnde of 

Further detai ls  on construction of laaprrs nets 

Fishermen be- replacing and repairing their  ootton nets with h l o n  (mixed polymeric) 

Resent4  fishermen w e  nylon beosuae its price has oome 30m. 

Most depth aounlers wed t o  locate squid i n  the Wonterey area are of the f l a h e r  type. 
FTequencias are similar t o  those wed i n  southern California. A t  least o m  f i e h e m  tried 
t o  w e  sonar, but the Mskes m a t e d  by ten t o  P boats soouting an area of less than one 
square mile m a t e d  so muoh interferenoe that he m s  m b l e  t o  locate squid. Squid are 
componly located by searohing for  bioluineaoeymo omated by plankton when disturbed by 
schools of moving animals. 
of many other species loopted by llmineawnae, and the lmineeoenee is m o r e  diffused by the 
thicker layer of water betmen the squid ad the fieherman's aye. 
also telld t o  swim i n  one direotion, d i k e  sane fishea. 

The top of a school of squid tends to r e m a i n  deeper than that 

Spauning schools of squid 
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da in 00uthom Wifiornio, the * ' . O W  of wd.tO3.n irdf-ten mW?MO of e d e  
PredetWS ~ e e d  t o  e d  aohool~ St Ibnfemy inold0 mu bM.9 c l l l f d  oos li- 
( ~ s l o p h u ~  oaliiarniamm), ami n i n ~ ~  about 190, n a  otter. (- lutrir). 

In most mmrm .rtmniw noouting is POzILly not required during tho hoi@ of tho 
BBREOII. 
-ad verneln mbnoom f e  ponitionn dthin tho few hurrdrvd a q u ~  metree in w h i o h  quid am 
dnmest. Thoro in muoh orohmglne of oath., rad tho quartion of where t o  mat tho at in 
often ds0id.d on tho bamis of uhrm tho d e t y  of the arow, venmel ud net i r  moat reoure. 
Hhen rpeoien oompomition of nohoolr i o  (pmationable, it is cormon prratioa t o  allow tho fkot 
vusnel t o  oclllploto a nt bef- the Other vernelm begin tho i rn .  Veorln W 4  loaw p w t  
arcmi midnight oxoopt in period. of low availabil i ty whon wnrolm ombark dwrt ly  aftor dumk. 
Snoutlag 10 d w t m d  outmido tho d g o  of an o d r t M  kolp bmd d a h  i s  in P m of mtrr. 
Groutart drpth #QOUtOd i8 -6 60 
55 Q* 

Thr floot rimply pooeedn t o  tho exd of tho breehmter of tho lonferey boat brbour,  

Th. hlg.r. not0 V W l g  flrh t o  b depth 35 t o  

lQun a nahool of &d ham been loooted, a d l  &iff, tho rad of om towliar 
a t t a w  t o  a wing, is r e l aand  from tho a tom of tho venwl. 
along with a longth of t o w l h ,  in pulled omr tho et- an tho ormael p p . b m  a counterolook- 
wise enoiroling mumemre, returning t o  tho &iff. 
thrown -board t o  allow it t o  rink d e e p .  In a few a m o m ,  a &iff i m  not wd; in i t n  
plaoa b lmrgr li,ghted buoy with tho rad of om towline tiod on is wd Aftor the towlino 
in refriovod f rom tho &iff or float,  both emir of tho not u?. hulod 8 lml t . l uowl r  with 
th. aid of pOVrOd M t  hbl2l-l Os. &'O md0 fim 
butaaobi1~ diffrnl l t ialr  ud tho not r o l l e r  oon&ruotod of rutomobilo t h m .  Uth- a 
few m o m  mu pomnd mohmiorl~ bj, tho avin e-, mort bm povnd liydrauliorl4. 
Tho load l i m a  o l o r  am tho w h # m  u?. &a= tomher, aut tho squid M thum trappod. 
tho wing# u?. b o a  hbulod, a nrbnrg.6 fb.hiag light in often hung from tho wmwl t o  dotor 

the mu0 prrrgon. The b o a  i m  umod t o  bring in tho bunt of tho not by rkrpphg.  A winoh 
d d m  in oinohbg up tho &rapping nlingm. 
tow tho fi.hiag vamm.1 a w  irocl tho not d w  hauling operatiom. 
tho or+ n t m  tho nmt mo thrf tho ~ n r o l  in d d a d  during refriov8l, rad towhg i a  
unman-. Tho byl  of the at in hold open with a wooden or metal b o a  (tsngbn) amd by 
tho &iffe Bnuhg q u i d  f P a  tho at in to  tho f i ah  hold mquimn at lwnt fiw ma. TIKI 
men in tho &iff dip tho brai l  in to  the bag t o  f i l l  it vith nquid. A ann QZL the winah hoistn 

Afier oxau water i n  drained off, tho at ir  poired over the flnh hold d tho pmre l ine  
nlaokoaod t o  allow tho nquid t o  fall into tho hold. 
tho brail lng oprrtion u tho might in the bag dlmininhon. Uhon traunferring tho oatoh from 
tho not M o  a bar@ or  ligbtor, the brai l  in handled from tho main vmmaol and -hod ovmr 
tho not t o  tho lightor. lost brail ing i r  dono with tho so& b n i l ,  vhioh in o p n t o d  from 

Th. of the net, 

Sootionm ai tho bunt m w d l y  usnually 

( m e  15 Uld 16). 

Uhilr 

r@d f r o m  be*- tho Loud m i =  011 tho do& or -0 al.0 

If tho &iff in powred, it in nometimer wd t o  
In mort oawm, h-9 

the b d ,  d tm Wa prll it t o m  tho ai10 tho in th. &iff m h  tho h d e .  

Loone notting in h d r d  by haud during 

tho ..ia t n O n l 9  n i d l u  t o  tho Vthod pnd in Soothem Cdifornia. 

k a * i d  Wt,  ab& 1.5 minuter requimd t o  ret  tho net mo\url 8 EohOOl of 
squid. 
up by atrapping in 40 inimrtes. B r a l i n g  requiren about 2.5 minutes Per ton of ssuid. 

from 8 t o  16 m in le-h 
&oh o(yL o(LpI.J ab& 25 tool of &d ( 
operata grrrdien, but do not have e lec t r i3AC)  generators. Ifom of the fish holda are 
refrigerated. 
(Cluwo k r m m  PJlosi) ud anohm. 

ualoading in carried out by brsiling f r c r n  the hold i n t o  a ohuta d e r  the pier. 
lead8 t o  e wkr oonveyer bel t  (Fig. 18) &oh dewrfern the e&d and carries t h e m  into 2 
wsighirrg hopper on top of tho pier. &cm the scale, tho squid is  fed b~ wnvsyer into 8 
usiting truok uhioh carrion the quid t o  the procesning plsn t .  

The towlirmm aut wingo a m  hauled abed i n  about fivu minutes. The net is dried 

About 12 t o  16 venoeln regularly parti4pst0 in tho lbn ters~r  e&d flshory. They range 
8 t o  52 tono in grone tomage. The e a d e r  vessels taw l ighters . 17). b a t  ~ S B O l S  have W a d i C  p Y B T  t o  

Zpun mquid am uaavailable, those vennale fish primarily for Pacific barring 
m w  oaplement varies from 6 t o  10 W)IL 

The catoh In laded at Idrmterey or at HOSE Wing, located about 30 hn to the north. 
The chute 
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In the California squid fishery, h i o m  ai fishing wthodr is diotated by m m a l  fac- 
tars, not a l l  of whioh bear upon effioienay. Ria, market d d ,  and p o w s s i n g  oapacity, 
as  wall as fiahlng regulatiom cud trulitiom, a m  faotarr whioh determim ohoice of fishing 
methods. 
the hi& pioe  paid fo3. squid. On the other h a d ,  darpite lowor priws, southern California 
fishermen can profitably bra i l  10 $0 20 tom of squid per day bearuw ai the -11 c r e w  
required. 
of the vessels ere capable of wing a punp, but thme hrs bean a rtrong opposition t o  change. 
Reasons gfven for th i s  opporltion are the low prioe paid for rquid, mall market orders, cost 
of the r e e d  .pufpmxt, and doubt of the effiocrgSr of the plap ayrtem (despite the obvious 
success of the lone fiahmmm wing the punping method). of the vessels main- 
ta in  a crew of three men &n fiahing for other apmoiem, a d  rather than replaaFag one mm 
with a ?mp, the a p t a i m  p e f a  t o  keep the (p.w intaot. W e  is  bsoauae squid is usually 
not the pinoipal target speoier for tho vermlr. 

Purae seiner am also effeot iw,  but lowmarbt dam&, mall prooeasing capscity, and 
eristenoe of elterxmts fiaheriea whioh am mare attraotive reatriot their we. 
by purse seine in aouthern California are u e u d l y  restrioted t o  la te  i n  the 
squid frun other muroea are soaroe and other fiahorier are not profitable. 
of squid are not eoonanioal for  purse aeinarr because of the low prioe ani large crew tcmpie- 
rnent. 
rated. 

A t  Yonterey wthodr necesritsting l a r ~  (p.w complements a m  feasible because of 

It 18 not 01- why theas b r s i l a e  ham not comrted t o  pumps. Certainly m a n y  

&mover, 

Thw catches 
season, when 
&all catches 

Mxed catohor are ordinarily not porsible beoruse f i s h  holdr are not adequately sepa- 

Ths lampara net i r  wrta in ly  sffeotim i n  cat- squid i n  ahallow water. Its only 
disadvantage is the large orow rim required, pnrtioularly during the brailing operation. 
hdranical aide, auoh acl e punp far t rmsferr ing fi6b i n to  the hold, oould lnrlrs it possible 
t o  ~MI-OME effioiencgl. Am previowly imntiorud, fi.hing regnht iom prohlbit the uae of 
purse aeimr or attraating light in 1bnt-y B.g. 

5. m w m F I s E m T  

A l t h o w  qrustiona regardlug the populatlona of Loligo oualescena end the m a x i n u n  
sustsinable yield are unmmred, it is olear thet the annual cat& off Califme can be 
increased substantially, if the eoonooio C O x Y i i t i O M  wanant. 
of the fishery is market d d .  
undoubtedly be taken by the d E t L n g  f l e e t  a t  the t rad i t ioml  fishing grormda during most 
y e a r s .  Additiomlly, new fishiag grolmds and alternative fishing methods could be developed 
t o  further increase the oatch. The vide area between the southern and northern fishing 
grounds has remained unerploited, although squid are known t o  be preaent in substantial 
quantities. Probably the greatsat c o ~ t r a i n t  against a real  expansion is that normally 
supply a t  traditional fiahing g r o d s  aure%de market d d .  
at the normal fishing g r d s ,  la& of suitable unloading fac i l i t i es  hampers expaneion into 
other areas. It should be emphnaized, however, that there me no data showing that squid 
are available a t  other are88 &en they are searoe at the primary fishing grounds; indeed, 
experiences of both fishermen srd researchare n e e m  t o  iadioate that in poor fishing y e a r s  
abundance of q u i d  is low throughout California. To open up new 35.088 which are far from 
exiszing ports, squid w i l l  have t o  be refrigerated m LY)Y unloading f a c i l i t i e s  conatructed. 
A possible solution t o  the l a t t e r  problem I s  the uae of large diameter f i sh  pumps, which 
could be used both for fishiag yd for offlcad-. 

Lolim opaleecens in order t o  erpsnd the flahery with dtm regard t o  optimum sustainable yield, 
economic ramificatlone, aod the eooeystem. 
which knowledge is baking are possible existenm of distinot groups ani age composition of 
the catch. 

The chief constraint t o  growth 
Given e oonristent and higher demand, more squid oculd 

fn years of ion availability 

Researoh is needed on economics, population dynamios, distribution, and l i fe  history of 

Amas of particular iaportance for managemertt i n  
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Regardbig fishiPg methods, erperhqearts a m  needed t o  detarmim opt- t y p o  ami M e n -  
e i t i e s  of lamps, wlth the goal of beMer d p u l a t b i g  the b e h a h o u r  oi m@d. Alternate 
fishing methods - such as bottolp aai m l d - b r  traullq - lplry move t o  be fruitful in acme 
areas or seasons, partioularly with the 

The fishmy at  Hmterey can cextalnly be nude m o m  efficient, but exis tb ig  s o c i d  and 
economic ooxlitions prewntly deter attempts at modmnlzing gear awl methods. 
attracfion methods need t o  be t r ied  t o  detemlne if quality of squid differr frolp lampsra- 
cawt animals. Conslderabb labour aovinga could be achlevmd by using pumps Instead of 
brafling squid out of the net Into the hold. 
small t o  justify Installation of a p l l p p ~  4 aystcn. 

Landing Wine Laboratories should prooide q of the annuera needed to  enable a rational 
expansion of the California squid fiahsry. These studies are conducted mier the auspices 
of the Sea Grant Rogram, funded by the National Ocesnic and Atmompheric Administration azd 
by the State of California. 

quid.  

Lf&t- 

However, most of the vessels are  probably too 

Research presently being done by California Department of Fish and Game d the Moss 
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Figure 1.- Loligo walescens. Photo credit: D. Gotshall 

Figura 2.  Aftemtb  of a priod of spamini u t i v i t y .  
ammd a c1wt.r of .am. Photo credit: E .  S.  Hobson. 

Doad squid are sham 
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Figure 7.- Typical squid brailing vessel .  Tro lamps near the top of the mast 
are the attracting lups. 

F i g u r e  8.- A school of squid attracted t o  the surface and gathered under the 
concentrating 1.q. 
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Figure 9.- A typic.1 squid br i i l  with a h m p  di8meter of about one mter. 
Note me purse rings at the bottom. 

Fipun  10.- Brriling squid. The brei1 is laid on deck t o  remove exceii water 
before the squid are released into the fish hold. 
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Figure 15;Gurdles used at hbntorey for hauling rings of lampara net. These 
gurdier are placed amidship. 

Figure 16.- Single gvrdy used t o  p u l l  one wing. A second prdy. not sham, 
Although m s t  11 situated near the  stern of the v e r r e l .  

gurdios are hydraulically powend. this particular gurdy is  
mechanically powered. 
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Figure 17.- Monterey lampara vessels in s e t .  The vessel in the right fore- 
ground uses a lighter ( le f t )  to  store the catch. The vessel in 
the background is strapping and hauling the bunt with the boom. 
Photo credit: J .  Spratt. 

Figure 18.- Conveyor belt  ful l  of squid leading t o  a weighing hopper. 




