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SOUTD FTSHF:RY DEVELOPI.IENT PROJI]CT FOR SOUTHEAST ALASKA

ABSTRACT

Before 1980, the occurrence of t-he rnarket sguid r,oligo opaleseens inAlaska was runnored but undocunentecl. I'Iow in spriAg-6? f raicommercial fishing vessels have obtained licensls f-tr catching squid,and a seller's market has materializerl in southeast Alaska, -iust 
ashuge swarms of Lo1igo appear in nearshore waters off prince of Walesrsland at 55 deqrees North latitude. This report docunents anexploratory f ishing vent-ure undertaken in 1g82, which irientif iedapparently siqnificant concentrations of souid and brought commercialrecognition to southeast Alaska's squid resource.

rn April- L982, the 58-foot purse seiner F/v odvsserr circumnaviqatedPrince of wales rslan<1 in southeast Alaska, =.u..r,i";;;"'';;;;;;"r"waters for squid, 
_ 
using side scanninq sonar and hiqh wattageattracting liqhts. The vessel 1og anri charts inclucied in -irri= ieportillustrate the crew's observations in detail. A number of -eiohtingsof both immature -and spawnins so_uid are descrihed. -ifr. -;"il;i'-uf 

=oincludes a list of obseivations oi squi- ry other vessels in southeastAlaska between tlarch and Augrust of tgAZ.
The spawning concentrations encoun tered bt, the F /V Od

to he fished with a herr
VSSE v

i ng se].ne,
were 1nryater too shallow (4 to 6 fathornsbut samples were taken by brailing. They were sli grhtlrz larger thanthe averaqe size of squ id taken in the Llonterey Bay fishe rv. Thecunulative evidence presented j-n this repr:rt suogest-s that Loliooo lescens probablv forms spawning coneentrations aceessihE--Toconvent 10na 11y rigged fishin g vessels by seininq or ii gging, dtvarious 1ocat-ions in southe ast Alaska throughout the spring andsurTrmer. However, crucial facts rernain to be discovered before e\.,en asna11 scale commercial fish ery can exist reliabl y. For example, t-helifespan, reproductive rate, required characte ristics of spawnin ggrounds, tirning and stirnulus f or s pawn j-ng activ ities, and migrato ryhabits of squid in Alaska are unkn o$/n. Though the capital investmentnecessary for diversif ying from the traditional sa lmon or herrincrfisheries is not exces sive, this scarcit y of info rmation representstrenendous riskr €Speciallv consj.clerino the relat ively low value ofsquid in the market p1ace. This report concludes rrith recommenclationsfor applied resear ch and eornmerci =l ization effort-s that will f osterthe vrise derrelopne nt of the potentia 1 Alaska squj-d fisherrz.

?his fishery dewelopment proiect was conclucted by David street undercontract vr-ith the Alaska Pisheries Development rounaitjon. Financialassj-stance v/as provided bv the Nationai Marine Fisher_i_es Serrzicethrough NOAA Cooperative Aqreement #g1-ARH-00114, Amendment 14.
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rI{TRODI.ICTION A}ID BACKGFOUIVD

The oLriectives of the Squid Fishery Development Project in Southeast
Alaska were to identify and locate spawning concentrations of souiC,
collect biological informati-on, attempt a prelim.inarv estinnate of
resource abundance and estj-rnate the potential for a comrnercj-a1 squid
fishery. The project data were generated primarily during a two vreek

investigative cruise during the spring of 1982., and also included
obsenzations made during the spring
findings have identified what may be

and sumlner of 1982. The proiect
opalescensa significant Lo1igo

population, ancl the report discusses
harvesting.

it-s feasibilitv for comnerci-a1

This project was supported by a grant frorn the Alaska Fisheries
Development Poundat-ion. f want to thank Chris Riley and Sharon Gwinn

of that organization for their assistance in makincr this project
possible.

In light of the virtual absence of scientific data coneerning sguid in
Alaskan waters, this projeetrs objectives mav have seemed ambitious,
yet by m-\/ experience not un$/arranted. Sguid have been cau.grht

incidentally in the Southeast Alaska salrnon and herring net fisheries
and have been observed in both the west coast and protected inside
waters. trrlhen f began my invest-igations in 1980, f identif ied the
squid samples f took in the fa11 of t-hat _vear as Loligo opalescens.
At that time the identification was unconfirmed. Squid research done

in British Columbia suggrests the abundance of a number of sguid
species, including LoIj-go opalescens (Bernard, 1980). f suspected the
marine environment of Southeast Alaska might prove to be a viable
habit-at for this species as well. fn lioht of the subst-antial market
that exists for thj s species (Vesper , \977) and the manv harvest
technioues available (Kato , 7975, Taber , 7976) , f chose to further
j-nvestiqate the resource potential of Loligo in Southeast Alaska. A

study of the California Loligo opaleseens biologv and fishery prorzided
me wit-h a backsround to direct ny investigations and develop the
design and strateoy for this projectrs spring effort in Southeast
Alaska.
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Bioloqica1ly, what is known about Loliqo opaleseens is inconnplete.
They have been studied at their spawning grounds and litt1e attention
has been directed to other phases of their 1ife. rt is stronsl,
suspected that like manv sguid species Loliqo gpaleseens has a short
life span, perhaps 18 months, and that it spawns but once and dies
shortly thereaf ter (Kato , 1975').. These squid are relativelv snnaIl
(see Figure 1) . studies on l4onterey Bay commercial landi-ngs found
that the mantle lengths of males averaged 15 cm and females t4 cm
(Recksj-ek, 1978) . Maximum overall total lenoth is about 30.5 cm
(Recksiek, l97Bl. Loligo alescens is a common squid i-n nearshore
waters between Baja California, Mexico and British Columbia (Kato,
1975). Adults concentrate in shallow water (15-35rn) to spawn (Kato,
1975). Females will extrude 20 to 30 egg capsules, each containing
180 to 300 e99s. Egg capsules are deposited on sandr gravel and even
rocky substrates. often spawning activities are observed in bays an<1
inlets. spawning acti-vities can oceur over a two to three month time
period, usually with a definite peak of spawning activitv over one to
two weeks' rt appears that a given population returns to spawn at a
rather specific location again and aqain. A spawninq qround can have
annual or bi-annual spawnsr EIS in the case of Monterey Bay (Recksiek,
1978).

Lo1 igo a lescens fisheries have proven to be high volume fisherieso

occurringr nearshore j-n shallow water. Virtuallv all fishinqr effort
occurs at the spawni-ng grounds when sguid are engaged in spawni-ng
actj-vities' At this time the squid concentrate in dense schools; at
the surf ace they appear docile, movj-ng s1owIy, seerning sometines to
iust float, easily available for hanzest bv the manv types of fishinq
gear that are used in comnnercial squid fisheries (Kato , L975l. Squid
are commonly harvested with larnpara seines, purse seines and brailers.
Fishing activities usuaJ-112 take place during the hours of rlarkness
r'rhen the squid typically move frorn the cleep to the shallows of the
spavrning grrounds- The southern california fishery depends primarill,
on the use of lights
Spawning sguid have a

to attraet squid for harrrest (Kato , 1,g75) .
very positive response to lights; they wiIl

concentrate under the focus of the attracting light-s. out of season,
non-spawning squid have a posit-ive response as we11, yet will stay out
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F IGURE #l rlrom Bernard, 1980.
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of the foeus of light, concentrating in the shadow areas, and exhibit
a wariness enci skittishness unlike the spawning squid. fn Ca'tifornia,
vessels target on the productive traditional spawning grounds, such as
Monterey Bay or the Channel fsland area.

PRO.'TECT DESIGN

The primary ob'jective of the project was to locate scuid spawning
grounds. The secondarv objective, collecting biological information,
making rough abundance estimates, gainino insight into fishing
technioues and collecting samples, depended on success in achierring
the primarv objective. Determining when and where such spawnins
grounds may exist in Southeast Alaska using the data from California
and British Columbia is not an easy task. The marine environments of
California and Southeast Alaska are fundamentally <iifferent and
information on squid dynamics in British Colulnbia is very limited.
Offshore squid species ha-d been identified in the Gulf of Alaska
(Ifilson , L982.l yet the existence of Loligo opaleseens north of
Vancouver fsland was undocumented. Squid species have not been
identified in Southeast Alaska ancl spawnino er,rents had been unknown.
The observations r had collectecl previouslv in Southeast Alaska ancl
the study of the available literature aidecl me in approximating when
and where spawnino events may occur and in planninq the scope of the
project cruise activities.

The project cruise was planned for April loth to 26Lh, ]-ggz.
I'lid--spring provided a good chance of success as stlnmer and f aI1
observatj-ons recorded only sub-adults and non-spawning behavior. This
timing also facilitated the cooperati-on of H. C. phillips; a seafoo6
cold storage/processor in Ketchikan. Therr woulcl have a Lu11 in
actjvities and would take the time to process squid sanples result-ing
from the project.

Four areas were deternined as study areas for the project activities.
These areas are identified in Figure 2. In all four areas souj_d,

observed previouslv. Althoughpresunnably Loligo opa lescens had been
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no squid spawnj.ngs had been observed, these areas offered suitable
spawning substrates. These areas also were selected to offer a

samplino of some of the dirrersity of typical near shore rnarine
environrnents in Southeast Alaska. Essentially the selection of st-udv
areas allowed for the circumnaviqation of Prince of Wales fsland and
created an activity schedule that could be accomplished vrithin the
fourteen days of the project. Actually much additional area was

included in the project (Figure 3) owing to the motivation of the crew
of the F/V Odvssey (vessel used for project).

Arranqements were made to prepare and organize equipment and personnel
for the project. Ilquipment and personnel rvere selected to provide for
a thorough consistent search of the studv areas and prorride
flexibility in harvest technioues.

The r/v Odyssey, a 58' vessel rigged as a purse seinerr wds chartered
for the project. Equipment on-board lncluded a Barr-l4ar model BR-105
IIk2 chart recorder and a Wesmar 5S165 side scanning sonar vrhich were
to be primary searching tools during t-he proieet. The vessel also had
a 40kvr generator, more than enoucrh to power the 6r000 watts of
liahting we used for attractive purposes. The 4,000 watts of rigging
liqhts provided general area Iiqhting, vrhile another 2,000 watts of
lighting was secured arnid ships on the starboard side, six feet
outboard and eight feet above the surface of the water. This lighting
was focused directlv at the water's surface. A 150f by 1Of herring
purse seiner seuid dip net, squid brailer, 17, aluminum skiff with
outboard, 3kw portable light plant, 2kw portable attractinq lights,
17'steel seine skiff and an assortment of sguid jigs were hrrought
on-board the F /V Odysselz . f n sum, this eOuipment pro'zided good
underwater searching tools as well as a versatile liqht attraction
system and adaptable fishing operation.

Pro j ect personnel included three crew rnernbers ; Keddv Gou1d, Ann
chilcott, Jim Bacon, captain David Jones, and mvself as pro-rect
leader. Chris Ri1e1, 1u,.s on-board as an observer from Alaska Fisheries
Development Foundation for approximately half of the proieet.
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F IGURE #2: Locat ion of the four
s t udy areas.
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The procedure for searching an area for squid concentrations was
established soon after the start of the project cruise. . f had planned
to utilize searching technigues common in the practice of locating
herring , with which I was qui-te f anj-liar. This , however, was
initiallv ineffectual and did not take advantage of the attracting
light system which hre came to regard as our most valuable tool for
locating squid. This factor was instrumental in establishing our
search procedure.

Study locations were identified in each of the study areas. These
stations vrere selected to provide a samplino of the kinds of
substrates, depths and loca1 area characteristics that each area
offered. A11 search actirrities were done during the hours of
darkness. At each station the vessel would anehor or drift with the
attracting liqhts on for a minimum of 30 r,rinutes. The sub-surf ace
would be searched with the sonar and chart recording fathorneter. l.lany

marine creatures have a positive response to light such as those we

were using. Sguid have a 1ow hvdroacoustic target strength due to
lack of an air bladder, and harre a different reflected signal than
fish targets on the sonar and chart recorder. Initially r^re monitored
all targets that showed a positive response to our lights until they
rose to the surfaee so we eould identifv them. Although we had a good

idea how squid targets would appear on the chart recorder (Figure 41,
we did this to get- the "feeI" of the electronic equipnent we were
using so as to interpret and identify targets more quicklv and
reliabIy.

Once sguid were located we would proceed to the accomplishment of our
secondary objecti'res. This included taking samples for
identification, processi-ng . and determining averaqe lengths and
weights, and attempting to set the seine around the school to get a

rouqh estimate of loca1 abundance and qain insight into the utility of
our fishing gear.

PROJECT DATA

The data of the project is presented in
sma11 area charts (Fiqures 5 through 29 )

the following section.
serve to locate each

The
studv

.-r

-

-
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station of the cruise and identify briefly what was found at each
station. The 1og of the cruise included in Appendix A provides a
further aceount of activities and observations. The 1og is organized
by station. Additional okrsenzations of sguid were collected from 3/Bz
through 8/82. f made a reguest of Alaska Department of Fish and Game,
local fishermen and fish tendermen to provide basic information (date,
location, size and behavior) on any sguid they encountered. This
resulted in a good number of squid siohtings (Figure 30 of the
followinq section) , rnost of which r believe are Loligo opalescens, and.

perhaps on11z two sightings of another species.

FTI.]DTNGS OF PRO.]ECT

The squid samples were identified as Loliqo opalescens. Samples $rere
sent to a workshop sponsored by The fnstitute of Marine Scj-ence,
University of Alaska at Fairbanks, where they were ldentified by Dr.
Takashi Okutani from the National l{useum in Tokvo, Japan. This is the
first documentation of the existence of the species north of Vaneouver
Island, British Columbia. This vnas the only species encountered
during the proiect eruise and r believe it was the species seen during
the observation period in al1 but two of the sightings.

Loligo opalescens was encountered in three of the four study areas
(Eigure 2l . Sub-adult sguid r^/ere encountered in areas 1, 3, and 4; no

squid were observed in area 2 (The Snow Pass area) and mature spawning
squid were encountered in area 4. The sub-adult squid were commonly

observed in very sparse concentrations, except for the large sub-adult
(5u to 7" total length) schools observed 8/20/82 near Gravina fsland.
Adult squid spawning schools (or those exhibiting .spawning behavior)
were always seen in dense coneentratj-ons. The distribut-ion of both
a<luIt spawning and sub-aCult LoIigo opalescens are displaved in Figure
31.

Spawning activities appear to be distributed over a wide tine frame.
Obsenrations near stations 69 through 72 suggest squid spawning
activities as early as January. Overall spawning activiti-es seem to
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FfGURE 30 : Additional Observat-ions

LOCATTO}I COI'1}4ENTS

3/20/82 Naket rsland SSRAA: Spawning and eggs observed

3/20/82 Craig, AK F/V Carrie: Larqer species

4/20/82 Mansinita Bav F/V Alsek: Adult spawning behavior

4/25/82. Port Chester Hap Leon: Spawning and egos obsen,ed

5/23/e2 Francisco Pt. F/V Icv Straits: Large spawning schools

5/20-6/7/82 Steamboat Bay F/V Carrie: Large schools

6/7/82 Steamboat Bay F/V North Cape: Large schools

6/10-15/82 Bocas Bay

U-lloa. Channel
Steanboat Ralz

View Cove

Cholmondel-ev Sd.

7 /3-20/82 Cape Ulitka
Steamboat Bay

F/v
F/v
F/v
E/V
P/V

Pioneer:
Pioneer:
Pioneer:
Pioneer:
Pioneer:

Large spawning schools
Large spawning schools
Large spawning schools
Sub-adult squid
Sub-adult squid

F/V Prosperitv: Adult squiC
F/V Prosperit-.2: Adult

7 /20/82 American Bav F/V Odyssev: 5" '7" squid

B / l0 / 82 }iindharn Bav F/V Odyssev: Larser species

8/20/82 E. Long fsland F/V Prosperity: 7" souid

8/20/82. I{. Grar,zina fsland F/V Lady Nina: Large schools 5"-7'squid
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Figure # 31:Distribution of adult
spawnino and sub-adulf Lol ioo
opa I escEns.
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have persisted into June. Perhaps spawning activities persist for
five . to six months r ot may even be sporadic throughout the vear as
suspected in waters off British Columbia, Canada (Bernard, 1980). The
great diversity in orzerall sguid size observed supports the idea that
spavrning activities occur through a larqe part of the year. The

evidence of this project suggests that the time period from mid-l4ay
until mid-June seems to be when the greatest amount of spawning
activitlz may occur. However, t-his could reflect the presence of more
observers out on the waters at- that time than earl j-er in the year,
rather than a peak of spawning activity.

It proved impossible to get a good estimate of ahundance during the
project cruise. The one large spawning concentrati-on we encountered
had a strong liking for the shallower water (approximately 4 fathoms)
of the spawning ground. Our 10 fathom deep seine was impossikr'le to
use in this situation. Our efforts a.t concentrating and holding these
squid with our attractinq lights in deeper water were unsuccessful; as

darkness commenced, sguid appeared to rise up from the deep, and

momentarily the schools would linger under the liqhts and then guicklv
move to the shallor^rs. Sightings during the observation period suogest-
sorne abundance (e.9. observation such as one to two thousanC tons or
the water fitled with squid as far as T could see), and the
aggregation of spawning squid v/e encountered r{as sizable, yet these
are real1y just subjective descriptions. The observational evidence
suggests numerous spawning locations, spawning activitv persisting for
months, and dense schooling activities on the spawning grounds, all of
which are indicators of abundance. Howerzer r Errr ob jective, reliable
estimate of species abundance at this time is unhrarranted.

Squid were found spawninq at depths of 4 to 6 fathoms. The vrat-er

ternperature at a depth of one fathor.r vras 44"F. The sample of spawningr

sguid (Appendix B) averaged 5.25 inches in mantle length and 7.7 squid
to the pound. Spavrning activities were observed onlv durinq the hours
of darkness. A thick 1a1,qr .1 spawning squid would be obserrred on the
bottorn with a somewhat sparser dj stribution of squid throughout the
water column (See Figure 32) . On the surface the sguid had a verv
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positive reaction to the attracting liqhts, lazi\1t circling under
focus of light on the water, sometines appearing to stop morring
float. These sguid could frequently be seen engaging in sorne sort
coupling activitv.

Squid appeared to confine their spavrninq to areas with sand, si 1t
mud substrates. This is not conclusir.re as our observations
limited on this topic. rt is interesting to not.e that r_he sampre
squid we took and kept alive in the hatch ful1 of water aboard the
Odyssey actually spawned in the hatch.

the
and

of

and
are
of

F/v

Sub-adult squid were commonly found with irnma.ture herring (See Figure
33 ) - These squid did not exhibit the docile charaeter of the spavrning
squid. They were much more hrary and preferred the areas of dirn
illumination, not the area under the attracting lights.

From the project evidence r can deduce no preci-se elements for
predicting other areas where adult or sub-adult squid may be found
with any confidence. Whatever the squid consider specifically
important about their spawning or qeneral habitat remains a mystery
for now. vtrhether they spawn annually in the same areAs as observed is
unknown. These are matters for further investiqations.

The sample of squid (approximately 350 pounds) was easily taken from
the spawning school with a dip net. observations during the pro1ect
cruise do not include squid concentrations dense enough for a
commercial brail fishery such as occurs in Southern California,
although observations by F/V pioneer 6/82 lend support to this
possibility. rndeed a shallovr depth encirclinq net (i.e., purse seine
or larnpara net) would be very effective in capturing a largre volune 6f
squid. Attracting lights are essential for this fishing method. The
efficiency of this gear would seem to outweigh that of trawling or
jigging. Note that t-he spawning squid readilv struck at :rigs.

The squid sample was transported to E. C. phillips Cold Storage in
Ketchikan, Alaska. They were carried in a fuI1 hatch of sea water.
Although the F /V Odyssey had a P.SI^I slzstem, it was not used r dS we
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thought the squid would be drawn into the suction pipes.
stayed alive for hours like this, but all died before
Ketchikan. Some had been in the hatch for over 36 hours,
no trouble with oualitv.

The squid
we reached
yet we had

Sguid fisheries are commonly done with dry hold vessels. Even in
Southern California where there are RSIrT boats fi-shing, thelz elect not
to use the system because the squid clog the suction intakes. The use
of drvhold vessels in California does not present a problem as vessels
off-1oad every day and the fishing grounds are close to off'loading
ports. fn Southeast Alaska dry hold vessels would be attracted to a

squid fishery and the holding time of the cat-ch is a factor to reckon
with. The distance between fishing grounds and off-loading stations
is significant but not extreme. The cool water and air teraperatures
in the spring would contribute in a positi\ze way to prolonging holding
time.

DISTRTBUTTON OF SOUTD SA},IPLES

The sguid sample was processed, washed and packaged into 40 pound and

5 pound containers, and then frozen. This was done by hand, but based

on this experience, Phillips Cold Storage thouoht they could adapt

their herrinq off-loading and processing eouipr,rent to do the job. The

40 pound size would be easy to process, while the 5 pound and srnaller
sizes would involve some hand processing and be more tirne consurningr

and cost11z. However, the smaI1 sizes would also harze greater market

value. For the 40 pound size Phillips estimated a $.20 per pound

custorn processing rate and Halibut- Producers Coop in Sitka estirnated a

$.23 per pound rate including transportation to their Bellinoham,
Washington warehouse. These are custom packing charges and do not
reflect actual comrnercial processing costs, which may be as lorv as

$.06 to.09 per pound in an on-going operation (Brian Paust, personal
eomnrunication, 11 / 82) . Processing cost estimates \^zere not made f or
snnaller sizes.

Processed
Seafoods,

samples were sent
and Pi11ar Point

to Blue Pacific Corporation, Silr.rer Lining
Seafoods. AFDF received a sma11 quantitt,
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for further distribution, and samples were sent to the srAL exposition
in France as part of the Alaska seafood Marketing rnstitute,s seafood
presentation. Pi11ar Point Seafoods, a l.arge volume broker for
california squid products, :-ndicated they would be interested in all
the processed squid r could delit,er to them in seattle. silver Lining
Seafoods wanted to experiment in developing a smoked squid product,
yet have provided me with no response regarding the sample. Blue
Pacif ic Corporation buyers were pleased (,'tickled,') with the f rozen
sguid product and initiated a test fishery for themselves; sencing the
F/V Pioneer out to find and harvest Loligo opalescens in Southeast
Alaska for one week in 6/82. They observed nany concentrations of
ssuid,. as listed in Figure 30 . They found rarge fishable
concentrations of sguidr let were unsuccessful in catching more than
sanples. one problem they encountered was 1ack of darkness at tha.t
time of year, causing their attracting rights to be much less
effective. They began their salmon operations ancl had no further time
for this venture, but indicated their interest for pursuing this in
the future.

LOCAL REACTTOI!

During the last t-v/o vears r have seen growino loca1 interest in thepossibility of a commercj-al squid fishery in southeast Alaska. r,ocal
fishermen's attention has increased considerably and the 1oca1 Alaska
Department of Fish and Game is fina11r7 cognizant that some resource
potential exists. rt seems probable that many 1oca1 fishermen wouldparticipate in a spring sguid fishery.

There are nunerous henefits that would result from establishing asquid fishery in southeast Alaska. sguid products have a loca1 baitvalue as well as an export valuer so hanresting squid would provide a
new source of incorne for the southeast Alaska fishing indust::y. Thetiming of the fj-shery would be off-season, not confricting with thetraditionar f ishery interests of f isherrrnen an<l processors. Existing
vessels could readillz adapt to the gear regu].rements. The f ishery
would have a strong tendenev to attract local fisherrnen, as it is notvaluable enough to attraet outside interests. overalr, developnnent of
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the fishery would contribute to the healthy diversification of the
regional fishinq industrv, provide employment, and pror,ote resource
ut-ilization. These are ohvious reasons, but is fishery development
possj-ble? The findinqs of this report provide a lot of positirze
support yet not a clear cut answer of feasibility.

LI}IITATTONS AND RECOMMEI{DATIONS

The findings of the project have resulted in a fragmented view of the
squid resource of Southeast Alaska. The project identified the
resource in a greneral way and answered some questions of when, v/here,
and how to harvest- the resource. Yet there are unanswered guestions:
How abundant is the resource? Irlhat sort of catch per unit effort
would the fishery have? And is it economicallv feasible to proces-q

and se11 squid products fror.r Southeast Alaska? It is be.rond the scope
of this project to answer these questions. This.proiect has been a

limited effort; a two vreek cruise and some follovr-up observations
concentrating on a smal1 area of Southeast Alaska on essential117 a hit
or miss basis.... it has been a shot in the dark reaIly! Yet, it has
successfttlly contributed valuable fundamental information about the
resource and prorrides strons encouragement to further squid fisherv
developrnent in Southeast Alaska. trrlhere does this work go frcrn here?
Further progress in research investi.gations and comrnerci-alization are
necessary. Technically the methods of commercial harvest have been
worked out and can be readily adapted to the conditions of Southeast
Alaska.

Research efforts on Loligo opalescens should be directed towards
sparvnino grounds investigations. The goals of this research should be
to provi-de further information on the distribution and extent of
spawning, and get a handle on resource abundance (e.9. hydroacoustic
studies may be possj-bIe on spawning concentrations).

This approach could provide q fairlv comprehensive basis for
evaluating the ',ritaIitlz of the resource f or commercial managrement

purposes. Sguid spawnings are not readily apparent, in contrast- to
herring spawnings which are obvious from the surface, both from the
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discoloration of the water by milt- and the abundance of predators.
Souid spawnings could and apparently have gone unnoticed in southeast
Alaska. It would take a coordinated effort to illuminate these
investigrations furt-her. Alaska Department of Fish and Ganne should be
responsible for pursuing this investigation. The rzesse]. and equipment
requirements are similar to those involved in their herring research,
so perhaps this work could be done in conjunction with that effort.
Fish and Game also has access to the catch records that would result
from a commercial squid fishery, and these data combined with a
fisherman's 1og book program regarding squid could be the foundation
of a data base for squid managrement.

rnvestigations of the existence of squid species other than Loliqo
opaleseens should be eneouraged. other species harre heen observed.
The strateoy of investigation should take a different approach than
that- used for Loligo opa Ie scens r Ers it is guite unlikely other species
would have the same behavior and spawning characteristics.

An effort should be made to conmercialize the Loliqo opalescens
resource of Southeast Alaska. A large rnarket alreadv exists for this
product- Shoreside processors are arrailable and harvestinq. could
occur at a convenient tirne for their operation. ft- appears that.t-_heir
existing herring processing eguiprnent could be easily adapte<l to large
volume processing of squid. As of yet however, processing costs are
undetermined and it is uncertain for what cost you could deliver these
products to the eventual buyer. This risk factor is the fundamentat
obstacle at present. A processing suhsidy or some other arrangrement
to reduce this risk could real1y open the door to commercj-alization.

The design for the cornmercial fishing operations has been worked out,
yet there are some essential elements to consider for Southeast
Alaska. rnitially fishing effort should oceur during the peak of the
spawning season, perhaps l'1a12 to mid-June. The cperation should oecur
during the hours of darkness and employ a minimum of 2-,000 watts of
attracting ligrhts. The use of attracti ng liqhts foeused directlv at
water's surface seems essential. The use of a small meshed encircling
net, one sma1l enough to use near the rockv shorelines of Southeast
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Alaska yet large enough to catch a large amount per set, seems
appropriate. Obviously the fisherman's goal is a laroe rrolume harvest
per night as he cannot hold his cat-ch for any great lenqth of tirne.
The contmon Southeast Alaska seine vessel would be a suitable vessel
for this fishery, being capable of operating the required gear and
able to hold and transport large catches. These vessels have
significant operating expenses as welI. The low squid product value
makes the profit expectations less than a11uring. How large a catch
per unit effort can the fisherman realize on a consistent basj-s? This
will take an investment of time, energy and money on the part of the
f i-sherman before he can answer this. Given an economic ineentirre r a

reasonable market value for his caLch, there rvould be manv interested
participants in Southeast Alaska.



April 10, 1982.

Station 1:

48

Cholmondeley
fathoms.
Sma11 school
One 5' sguid
Leavj-ng and

Cholmondeley Sound, Chasina Anchorage, drifting.
2100: Attracting lights turned on.

fndividual squid observed streaking through the
perirneter of light.
Sma11 school (251 cod passing through lights.

2130: Cod schooling under lights (12"-14u).
Great amount of plankton in water, can see to
approximately 7 t depth under the focus of the
starboard attracting light-s. Tvro more squid
observed, decided to move after 70 minutes.

APPENDfX A: Log of Activities

Sma1l school of cod schooling under liohts.
Srla1l school, like target on chart reeorrler.
Schools concentrate and layer at 1O fathoms.
Ftzzv and stick-Iike approximatelv 3 to 5 fathoms
in depth.
Schools moving towards surface.
Schools dispersed at surface. Appears to be larqe
concentration of cod.

station 2: cholmondeley sound, r,ancaster cove, anchored.
2350: Attracting lights on.

ItIo targets on acoustic equipnent.
Night is completely dark, overcast, no rnoon.

April 71, 7gB2

Station 3:

0010:
0030:

0110:
0200:

0300:

0320:
0325:
0335:

Sound, Sunny Ccve, driftinq in 30

of cod under lights. Hearzy snowfa11.
obserrred streaking through 1ight.

searchi-ng to tr{est Arrn.



Station 4

Station 5:

49

Cholmondelev Sound, irlest Arrn, drifting.
targets on acoustic eouipment.
Sorne sma11 squid observed.

Faint0415:

0430:

0445:
0450:

0510:

0515:
0523:
0550:

Cholrnondeley Sound, near Lagoon Creek, anchored.
Schools accumulating under boat. Schools at 7

fathom deep. 3 to 4u herring observed
contj.nuously at surface in all areas of Iight.
Target schools rising, arnount of small herring at
surface increasing to larqe number.
First noticeable liqht of dawn.
Schools descending and dispersing.
Schools deseended vet stilI ohservable.

Anchored, attracting lights on.
Ivo squid observed, pu11 anchor, search to head of
Idest Arm.

Anchored head of hrest Arm, attracting lights on.
Thick layer of fish targets (25 fathom thick
school).
Laver under rressel continues to concentrate.
Layer continues to concentrat-e. Sma11 targets
near surface.
Laver concentrat-ing and moving towards surface.
Smal1 school of l-0" squid observed. Another sma1l
school observed in shadow of 1iqht.
Laver has moved to within 3 fathoms of surface.
A few squid seen at surface. Visibility
approximatellz 2 fathoms into water. 30 mph S.E.
rain and snow, lots of windchop.

April 11, 7982

21,00:

2345 z

ApriI 12, tgg2

0025:
0030:

0050:

0110:

0200:

021 0:
0230:



A i1 72 7982

04202

0520:
0545:
1 700:
1930:

Station 7

2020:.

2100:
2150:

Station 8

2200 z

221,5:

Station 9:
2330 z

2350:

April 13 , 1.992

0045:

0130:

Station 1 0:
0245:.

50

Euphausiids and salmon fry observed
No confirnation of target 1ayer.
Ta-rget 1a1zer descendlng. Dawn.

Search to South Arm to begin nightly
Many stick-like herring schools and
dense targets observed durinq run.

all night.

activities.
other less

Cholmondeley Sound, South
Attracting lights on.
Target layer appears to be

Arm, anchored.

Leave station, search South
Iifting from bottorn.
Arn area.

South Arm, drifting on light trace of targets.
Layer similar to last two nights.

South
A few

Arm, drifting atop target concentrations.
smal1 souid seen under liqhts. 6,.

Target concentrations moving towards surface.
Appears to be pulsing up and down . 2 fathor,rs in
depth. A few 5' souid at surface.
Target concentrations have noved to surface.
Appears to be large concentration of srnall
herring. 5". Herring stav in shadows of lioht.

Cholmondelelz Sound, drifting 3g fathoms, Iedge
west of Divide Head.
No observable targets.0310:



Station l- 1 :

0330:
0430:

Station 12z

0500:
0525 z

0530:
1800:

Station 13:
2050:
2725:

2140:

Station 14t
2300:
2350:

April 74, lgB2

Station 15:
0030:
0100:

Station 16:
0155:
0220:

Sound, Black Point Corre.

herring observed.

51

West Arm, drifting, dt 70 fathorns.
Sma11 herrl.ng obserrred.

Cholrnondelev Sound, Dora Bay, driftinq.
No observable targets.
Anchored Lancaster Cove.
Pu1led anchor, search to l4oria Sound.

North Arm, l{oria Sound, drifting on deep targets.
School concentrates under boat, rise to surface,
small- herring seen on surface.
Searching North Arm near Diechman fsland.

Moria Sound, Clara fsland Cove drifting.
Very dramatic patter of pulsation of target
school r up and down 10 fathoms e\/ery 2 to 3

minutes. Sma11 school of cod under liqht-s at
surf ace. Sma1l squid obserrred.

Moria
SmalI

l,loria Sound,
20 cod under

outer Dickr.ran Cove.
liqhtsr no targets under rressel.



Station 17 z

0245:
0320:

0400:

Station 18:

0440:
0450:

0510 :

0700:

Station L9:

2030:
2130 z

2745 z

Station 20:
2220:

2225 t

Station 27:
2440 z

Apri I 15, 1982

Station 22:
0225:

q)

Moria Sound, Ir7est Arm, Fredrick Cove.
300 plus 4u squid seen on surfaee and on recorder.
fmmature herring present. Both squid and herring
schools on recorder sguid will not strike iiqs.
Great amount of Euphasids.

lloria Sound, middle of l.Jest Arm, drifting.
Euphausiids at surface under lights.
Head to Port Johnson.
Anchored at Port Johnson.

2 miles north Nelson Cove, Gravina Tsland.
Light spotty layer within 2 to 4 fathoms of
bottomr flo observatj_ons under _lights.
Small 4" herring and cod under lights, shrirnp
aIso.

Gravina fsland shore, off Smooth llt. GO fathoms
drifting.
Sma11 targets in water column. Cod under lights.

Gravina fsLand shore I off Grant Cove, 35 fathoms
drifting.

0220 z Sma11 shrimp at surface.

Gravina rsland, Vallner Bay, 35 fathoms drifti-ng.
Clear skv, no moon, northern lights.
A few eod under 1j-ghts. small individual targets
on recorder.

0220:



Station 23:
0305:
0340:

Station 24r
0405:
0425 z

Station 252

0505:

. 0525:
0545:

April 76, 19B2

Station 262

2230 z

230 4:

Station 27 z

2355:

ApriL 77, 7982

53

I.Iorth Behm, Bond Buy, 20 fathoms driftinq.
Smal1 shrimp, 8" cod.

North Behm, Sandy Beach, 50 fathoms drifting.
Few smal1 herrring, no targets on meter.

tiorth Behm, Helm Bay.
No activity under liqhtsr no targets on meter.
Head to Ketchikan, drop off AFDF observer Chris
Ri1ey. Make further arrangements wit-h phillips
Cold Storage concerning sample processing. Take
on fresh water.

1500: Learre Ketchikan for Snow pass area.

Snow Pass area, Thorne Tsland 20 to 40 fathor,rs
dri fting.
IIo targets.

Snow Pass area, north of Exehange fsland at mouth
of Exchange Cove 27 fathoms drifting.

0025: A couple shrimp under light-sr Do other ta.rqets.



Station 282

0055:

0120:

0300:
1400:

Station 29:
1845:

2220:

Station 30:
2235:
2300:

231.0 z

Station 31:
2330:

April 1 B, 7gB2

Station 32:
0030:

0100:

St-ation 3 3 :

01.10:

013 t_ :

54

Snow Pass area. 1 mile
fathoms drifting.
No targets on recorder,
liehts.
Anchor in Red Bay. 40 '

Pu11ed anchor Red Bay,

west of Tide fsland, 25

no observations under

mph S.E.
headed to E1 Capitan.

EI Capitan, smaI1 cove east of Anneskett_ point,
anchored.
Salmon fry at surface (50) no targets on recorder.

E] Capitan, driftino targets on recorder.
Immature herring, salmon fry, shrimp and 6 to Bu

squid at surface.
Large concentration 3" herring at surfaee.
Largest sguid observed so far.

El Capitan, drifting.

0000: Sma11 (4") herring at surface.

E1 Capitan, Devil pish Bay, drifting.
fmrnature herring under lights, heavy snor^rfalI.
Sparrows circling boat and diving into water.

E1 Capitan, across from Devilfish Bay.
fmmature herring, shrimp under liqhts, sma11
targets on recorder.



Station 342

0200:
0230:
0252 z

Station 35:
0305:
0335:

Station 36:

0352:

0420:

Station 37 z

0455:
0500:

0520:

0530:

Station 38:
2100:
2130:

Station 39:
2220:
2240:

EI Capitan, north of
4 steelhead observed
No other targets.
Anchored.

El Capitan
4u herrinq'
recorder.

55

EI Capitan, 2 nj-Ies south of Devilfish Bay.
fmmature herring, shrimp under liqhts.
No more sguid observed many j_mmature herrinq at
surface. Herring-like laver on recorder.

E1 Capitan, Sarheen Cove, 75 fathoms drifting.
Thick herring like layer on chart recorder,
immature herring seen under lights.

E1 Capitan, 1 mile south of Sarheen Cove,
drifting.
No targets on recorderr Do observations at
surface.

E1 Capitan, north of Tenass fsland.
No observations at surface under lights. About 3

fathoms herrinq like layer near the 20 fathom
bottom seen on recorder.

Tenass f sland, drif ting.
under lights.

Passaqe, driftinq North fsland.
on surface, think herrinq-l.ike laver on



Station 40:
2305:

2335:

2340 z

April t9, 1gg2

Stat'i on 47 z

0035:

0050:

0105:

Station 42:
0130:

0250:

Station 432

0215:
0255:

Station 44t
0308:

0315:

0335:

E1 Capitan
fsland.
Salmon fry
targets on
Searching

56

Passage, 7/8 mile north of l{est Kassaan

under lights. Snna11 herring-like
recorder.

towards Tuxecan area.

South entrance to Tuxecan Narrows, driftinq.
Shallow less than 10 fathorns.
Strong winds continue to increase, difficult to
maintain antz stationarv position.
No targets on recorder. No observations under
lights. Flock of geese knock down the VHF antenna
and VHF scanner antenna.

Tuxecan Passage, N mile east
drifting..
frnrqature herring on surf ace,
steelhead, herring-like layer

of Kogun Point,

salmon fry , trvo adult
on reeorder.

Tuxeean Passage.
No obsenzations under lights L5 fathom
herring-like faver on chart recorder.

Tuxecan Passage, 50 vards off Athun poj-nt,
drifting in 65 fathoms.
Thin layer on chart recorder at 20 fathorns.
Needle fish, salmon fry oLrserved under liqhts.
Thick (15 to 25 fathons) herrinq-1ike laver on
reco::der.
Searching towards Nossuk fn1et.0340:



Station 452

0425 z

0450:

0500:

Station 46t
2100:
2200 z

April 20, L982

Station 47:
2110 :

2200:

Station 48:
2230 z

2300:

Station 49:
2310:
2340 z

A iI 27 7982

St-ation 50:
0025:

57

South of Tonewek Narrows, drifting in 45 fathoms.
No obsenzations under lights. No targrets on
recorder. (First 1ight 0440).
Head to Nossuk anchorage.

Nossuk anchorage, anchored.
ltro observations on recorder or under lights. S.E.
storrn all duy, currently S.E 50+ mph. Stay on the
pick toniqht

Salt L,ake Bay. 1 nj.1e south of the entrance
(twilight sti1l).
No observations under lights. No tarqets on
recorder.

St. Phi11j.ps f sland, drif tinc, of f nort_h shore.
Clear skies , S . E. 10 rnph.

Salmon fry and needle fish observed under liqhts.
No targets on chart recorder.

Culebra fsland, I nile off west shore, driftingr.
Salmon fry observed under lights. No targets on
chart recorder, eontinue search.

Santa Rosalia Point, 1 mile north drift-ino in San
Christorral Channel in 35 fathoms.
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Salmon frv under lights a few small targets
recorder, continue search.

on0052:

Station 51:

0103:

0127 z

0130:

Station 522

0zqz:

0310:

0320:

Station 53:
0337:

0407 t

0410:

St-ation 54:
0420:.

0445:

Station 55:
2L25 z

2155:
))11.

Entrance of
drifting in
Many salmon

250 yards off east shore of
from north tip of I'ish Egg
fathoms.
Salnon fry and needle fish
targets on chart recorder.
Continue search.

Coronados fsland, driftrng in 70

herrino-like layer at 20 to 30
seen on recorder.
Verv thick layer on recorder, to
Salmon frv under lights, taroet
thought to be herrrng. Continue

srna11 cove west of Port San pasoual,
L6 fathoms
fry , sorne needle fish under lights,

no targets on chart recorder.
Continue search.

Fish Egg fsland, L ni1e N.U. in San Alberto Buy,
drif ting in 20 f athorns.
Salmon f ry observed under liqhts. I.Io targets on
recorder.
Continue seareh.

under lights. llo

Craig CoId Storaqe dock, 100 yards off.
Thick plankton bloom present. fmmature herrino
under lights (8"). Sa1non frv.

Klawock fnlet across
IsIand, drifting in 25

fathoms. Dense

fathoms depth as

25 fathoms.
layers on recorder
search.



Stati-on 56:
2230:
2240:

2230 z

2335:

Station 57 z

2355 z

April 22, 7982

0025:

Station 58:
0037:

0118:

0120:

Station 592

0138:

0200:
0208:

0235:

59

Culebrina Island, drifting in 45 fathoms.
Herring-Iike layer on recorder 10 to 15 fathoms j_n

depth.
Salmon fry and immature herring observed in light
at surface. The target- layer has been risinqr and

accumulating. f assume this to be smalI herring.
Continue search.

Ladrones fsland, in the ho1e.

Sa1mon frv under
chart recorder.

lights at surf ace. IVo targets on

Trocadero Bry, drifting in the south encl of the
trench, I mile south of Canas fsland.
Salmon frrz under liqhts at surface. Thin herrinq
like layer on recorder.
Continue search.

Cove S.!'I. of Port St. Sebastian,
fathoms.
A dozen 1 to 2" squid observed r-n

School of 50 3 to 4n sguid under
herrrnq-1ike layer on recorder.
Salmon fry, needle fish and smaI1

compatible at surface. School
100 smal1 squid passing throuqh
very thick in water.

drifting in 24

1iqht.
liqhts. Thin

squid appear
of approximately
1iqht. Plankton



Station 60:
0240 z

0250:.

Station 61:
0313:

0343:

0350:

Station 62:
0417 z

0425 t

0 445:

0535:

Station 63:
2120:

2200 z

2205:

Station 64:
2215 |

2245:

60

l4ove to vrithin 50 yards of shore, clrifting in 20
fathoms.
No targets on recorder. No observations under
lights.

1 mile east of the copper rnine inside Tracadero
B.y, drifting in 22 fathoms.
salmon fry under liqhts. Thin herring-1ike laver
on recorder.
Contlnue search.

Return to Station 59 to search area.
Some school targets on bottom (45 fathoms) qravel
flats.
No response from targets. No observations under
lights. Herring like-layer on reeorder.
Anchored Port Caldera.

Sma11 cove east of pt. Arucenas, Buca.reli Bay,
drifting in 45 fathoms, sandv bottom.
fmmature herring, needle fish, salmon fry r.rbserved
under lights. Scat_tered targets (2) near botton
on recorder.
Continue search.

1/4 nnile of f rocks at port Cangrejo, drifting.
Salnon fry, needle fish, steelhead under liohts,
also many smaIl herring flipping on surfaee
perirneter of 1ight. Ilerring-1rke tarsets
recorder.
Continue search.

at

0250:

on



Station 65:
2305 z

2320:

2335 z

iI 23 1982

0030:

0100:

0125 z

0130:

Station 67 z

0143:
0152:

0218:
0220 z

Station 6B:

0230:

61

Mouth of Port Estre11a,
drifting.
Salmon fr1z, needle fish,
sma11 herring, flipping
Continue search.

east of Cape Flores 1ight,

euphasids under liqhts,
at perimeter of lights.

fn mouth of Adrian Cove, drifting in 22 fathoms.

Approximately 20 L0 to L4" sguid passing under
lights. Sguid vri1l not strike j igs. Sal-rnon fry
under Iiqhts. Sma11 herring flippinq at perimeter
of 1ight.
Small school of souid continues to pass through
area of 1ight.
Three squid caught on jigs. Approximatelv 50

squid j-n school stay 4 to 6 feet below surf ace.
Continue search.

L/4 mile east of Port Verde.
One 1!r sguid under lights. tnlater ternperature
44oF. Salmon fry, needlefish under lights. A lot
of sma1l herri-ng flipping at surfaee in perimeter
of 1ight. Herring-like layer on recorder.
Two steelhead under liqhts.
Continue search.

Drifting over the large flats of the strean iust
north of IaIaterfall Cannery.
No observat-ions under lights. Iio targets on
recorder. Continue search.

0300:

Station 662

2355 z



Near In/aterfal1 Cannery, drifting in 6'.
Squld in all areas of Iight, many targets on
recorder.

Tie up to Waterfall dock.
Squid in all areas of liqht under boat to bottom
of recorder. Dip net sguid out of large school
near dock, sguid are very docile, on surfaee in
1ight.
1rr squid and large spawninq souid under liqhts of
vessel. Euphausiids at surfaee.
(Dawn) . Souid under vessel, llohts are g,one.

Squid stilI under lights of doek in shallows.
Sguid still at surface. Eggs found in sguid.
Sguid alive in hatch fu11 of water. lrTatchrnan at
I{aterfall resort has okrserved large concentrations
of souid since December and prerzious year as we1l.
Greatest abundance in February. Larger species
also observed.

Near Waterfall Cannerlz, anchored in lL fathoms.
Attempt to concentrate squid in deeper water as
they move to t-he shallows tonight.
No observations under lights. IrIo targets on
recorder.
A few squid swirnming through liqht schools seen on
recorder thought to be sguid.

2225: More squid moving throug h lighted area feedincr on
on recorder, mov j_ng not

Station 69:
0310:
03L5:

Station 702

0325:
0405:

0430:

0515:

0600:

Station 712

2035 z

2120:

2135:

euphausiids. Schools
stationary.
Schools of sguid have
lights, then rnove off .

2327: stopped briefly under
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2340:

April 24, 1gg2

0000:

Station 72:
0200:

0230:

0240:

0300:
1600:

April 25, lgg2

1200:
1700:

63

Surveillance with smal1 skiff reveals large
concentrations of squid under dock lights. The
squid appear to have noved toward the shallows
from the deeper areas. Frequent coupling behavior
observed in the large schools.

Recorder indicates thick rayer of squid on bot-torn,
with scattered targets throughout water column to
surface, this distribution seems to prevail over a

large area that we have searched yet only in
shallows less than 8 fathoms.

I'Iear waterfall dock. Large concentration of squid
under focus of collecting lights, very docile.
Dip net sample squid from this concentration.
Squid obsenred on surface to the extent of light
on water, a very large concentration.
Searchi-ng a_rea, isolated schools found in deeper
areas r 1zet only sguid in shallornzs seem to Lre

stationarv tarqets. There is a thick blanket of
squid on the bottom in the shallows (1ess than B

fathoms), all areas with squicl on hottom have
squid through the water column to the surface.
Run sanple to Ketchikan.
Arrirze in Ketchikan. phillips will not process
samples until Mondav.

Sguid sti11 a1ive.
Spend da1, unloadinq fishing equipnent.
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Unload squid at Phillips CoId Storage. A11 squid
dead, some for 24 plus hours. 334 pounds total
sample. Squid washed in fresh water. Boxed and
frozen. L50 pounds in 40 pound containers. 1,74

pounds in 5 pound containers.
Sguid spawned in hatch. Egg sacs translucent
white L\ to 2u 1ong.

April 26 , 1982

t_300:

1400:
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APPENDfX B: Sguid Sample, Station 70

Mantle Length, inches

5.0
5 .25
5.75
5.5
5.0
5.5

5 .25

5 .25
5.5
5.0
5.0
5.0

4.75
5.0
4.5
4.0

5 .25
5.5
5.5

Averag'e nant-le length = 5.25 inches
Average weight: .13 pounds
Eggs founcl in femal-es
This anallzsis done from a sma11

approximately 200 pounds of sample.
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4.7 4
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* sampling of a larqer,






