
MFR PAPER 1100 

Increased utilization of 
latent and underutilized 
fish stocks-these are 
the objectives of the . .. 

New England 
Fisheries 
Development 
Program 

WARREN F. RATHJEN 

INTRODUCTION 

Soluti ons to th e basic pro bl ems con-
front ing th e ew England fi h ing in-
du try are bein g addressed . but action 
to secu re contro l over resource off 
th e .S. coa t and correct othe r root 
problems pl aguing th e a rea wi ll not 
take effect immediately . In th e in ­
terim . the ati o na l Oceani c and 
Atmospheric Administrati on (NOAA ). 
in partn ership wi th the fis hin g indus­
try. is respo ndi ng to thi s cha ll enge 
through ap propri ate sho rt -term ap­
proac hes to increase th e avai labi lit y 
of latent o r unde rutili zed fis h stocks 
which will help a il e ia te th e existing 
resource crises and a id industry in 
reve rsi ng th e decline ev idenced in 
most New E ngland fis heri es . Th e 
princ ipa l departure from traditi o na l 
approaches is that th e program will 
utilize th e direct input of industry in 
conce rt with th e resources of NOAA' 
Nat iona l Marine Fisheries Service 
(NMFS ) and Sea Grant and of o the r 
entities in accompl ishing mutuall y 
agreed on o bjecti ves . 

The plight o f the N ew England 
fi shi ng industry is well known . Th e 
acce lerated internatio nal explo itation 
of fi shery resources off the New Eng­
land coast. however . has contr ibuted 
to problems which have grown nu­
merous and at times seemingly intrac­
tab le . particul arl y during the last 
decade . Industry in New England has 
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felt the full effect of th ese problems 
and th e resource cri ses whose afte r­
math will affect th is industry fo r some 
tim e to come . The impact of th e 
in fl ux of fishing fleets from 20 coun­
tri es o nto grounds tradit ionall y fi shed 
by th e U nit ed Stat es may be best mea­
sured in th e drastic decl i ne in th e 
ca tch of food fi sh by New England 
fi shermen . The quantit y of fi sh landed 
in 1970 and 197 I dropped 46 percent 
from the 1962 and 1963 landing 
figures . 

Efforts (bilateral and IC NAF-In­
ternational Commiss ion for Northeast 
At lant ic Fisheries) to cont rol h igh seas 
fi shing in areas of int erest to U.S. 
fi shermen have been of limi ted success 
in that most stocks of principal U .S. 
interest continue to be depressed o r 
declini ng. Th e Law of the Sea Con­
ference deliberations hold some even-
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Figure 1.- Typlcel cetch of " mixed apeel. 
leken 0" aoulhem Ne. Englend. Quite 01\.., 20-
30 percenl of I re.1 cetc:h la dlacerded owing to 
the ameli alze of Ihe flah or the leek of • Iredl­
lionel markel . Changea In hendllng end prce_­
Ing lechnology could reduc e Ihla . eale to a 
negllbl. figure . 

tual promise for coastal state prefer­
ence. but agreements appear several 
years off. 

C ertai n segments of this industry 
cannot continue without improvement 
in resource availability . NMFS be­
lieves the most effective interi m effort 
to offset the economic decl ine of the 
New England fishi ng indust ry lies in 
fuller use of fis h presently harvested 
(incidental catch) and diversi fication 
of fishing effort to harvest stocks not 
now fis hed to potential. 

Resources such as squ id (two spe­
cies) with an estimated potential an­
nual harvest in excess of 100 million 



RED CRABS 
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pounds , ocean quahog with a poten ­
tial of at least 100 mIllion pound , 
and red and Jonah crab with a po -
sible catch in excess of 10 million 
pounds , offer ignificant opportunity 
for increased landings . Beside these, 
various oth er ki nds of fish such a 
dogfish, grenadier, saury, sea robins , 
etc. offer additional opportunities . Full 
utilization of fish presently caught, but 
not landed because of low value or 
little market acceptance, cou Id add 

Igntficantl y 10 .e ~el and ft hermen 
earn I ng quanl Il) pprO\1 m teh 
equal to 50 to 75 mIllion pound~. 20 
to 30 percent of pre em tra~llandlng . 
IS now thrown O\erboard Oi arded 
specie 'often include: mall d\er 
hake, red h a ke . mall butterfi h a nd 
flounder. ocean put . dogfish. a nd 
quantities of ot her pecies (Fig. I) . 

OAA has responded to thi c hal­
lenge by implementation of a compre­
hens ive joint gove rnm e m /indu try 
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FlllUfe 2 - Thl fed crIb II0P) . 1111 I IIf.ph Ih 
Ing l.perIment.t e .len r.i ••• t Ihr •• lo ullOM 
o ff I h, CO.I' of the norO'1I.III'" Unll.a SI., .. 
Rid c.r .b. l om e'm •• 'eech •• ' Ight 0 1 more 
Ih.n 2 poondl Moel o f Ih' c lt ch prob.bly a •• r­
ag. 1 S pound, Th. cr .b depIcted h ••• c ar. · 
p . c. w ldlh at more It .. . n 8Ineh, . 

'111>/1 In III~rl' I Ihe 
1.lIelll .II,1i lind nJlIllloo 
II h II 
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Prl gr ... m \I ilnilger ha heen ap­
Pl I nteJ t'l\ ,,\ II- tl l \ er ee prl)Jc.:d 
and w ~upph the grllup \\Ith acn 
tll prllgram and e\pertl e 0.1\ adable 
\\ Ithln \1 ontact \\ Ith other 
agencle (I e. ' ea rant. alll nal 

clen e F- oundat iOn. tate~. and \ a r­
IOU unl\er III I nd Indl\ldual \\h o 
might ma"e etTeCII\e contnbulion ha 
al 0 been eslabli hed 

Through a ene of group dl u-
Ions a nd re\ le\\ of e\1 ling m tenal. 

agreement \\ a reached on ernlng 
pr blem definition and pnorilies for 
target species . In addllion!O 0 AI 

MF reprogrammed fund IOtaling 
$400.000 made avai labl e t the pro-



Figure 3.-An experimental l8-hour .et of a 
modified Aluka style king crab pot captured 
more than 800 pounds of red crab . Typically 
large oHshore style lobster pots catch about 40 
pound. per 24 hours ' fishing . The New England 
Fisheries Development Program i. working wllh 
industry to develop more efficient pots . 

gram. numerous o ngoing MFS 
acti viti e have been iden tified as con­
tribut ing to th e project and are be ing 
coordinated with specific prog ram 
o bjective . Cooperating N M FS ele­
ments a re th e N o rth eas t U tili za ti o n 
Resea rch Cente r in G louceste r. Ma s .. 
th e o rth eas t F i heri es Cente r­
Wood H ole. Mass .. a nd the Ma rk et­
ing. urve il la nce. Sta ti stica l. Exten­
s io n . a nd Administra ti ve personne l o f 
the MFS o rth eas t Reg ion . On oc­
cas io n ass ista nce fro m oth er M FS 
units both within a nd out ide th e re­
gio n is ca ll ed o n . Industry has a lso 
demo n tra ted a willingness tocontribute 
to ve el time. use of equipment 
and fac ilit ies. a nd labo r . 

Each "underdeve lo ped" fis h stock 
has a un iqu e set of pro blems of va ry­
ing magnitude . genera ll y rela ted to th e 
econo mi cs of harvestin g. process ing. 
o r ma rk eting. The ta rget pec ies fo r 
1973-1975. red a nd J o na h c ra b . 
mi xed species (in c ident a l ca tch ). a nd 
squids. were se lected because it wa 
beli eved they can be caught by New 
En gla nd vesse l w ith minimum modi­
fica ti o n to gea r . a nd the o bstacles 
ho ld ing up deve lo pm ent appea r trac­
table with in the minimum budget 
ava il a bl e . 

Deve lo pment a l effo rt s will be ta i­
lo red to th e need of each spec ies a nd 
inc lude acti vit ies such as : reviews 
o f ex isting data o n resource ava il­
abi lity and harvesting technology to 
establi sh ava il a bilit y a nd optimum 
catch rates; deve lo pm ent of mass 
handlin g a nd sortin g methods fo r ves­
sels and sho re pl a nts; in vesti ga ti o n of 
process i ng tech nology a nd product 
engineering pro blems as necessa ry to 
pe rmit effi c ient preparati o n of tradi ­
tio nal as well as new products; a nd 
ma rketing studi es to dete rmine accep­
ta nce o f various product fo rms in 
domestic and expo rt markets. 

Red and Jonah Crabs 

T he red crab , Geryon quinqu edens, 

(F ig. 2) ranges fro m southeastern 
Nova Scotia to C uba . It is abundant 
o n th e cont inent a l s lope off th e Midd le 

a nd N o rth At la ntic sta tes. Th e extent 
of the red crab resource was o nly 
reali zed in th e 1950 's when it was 
enco untered by fi sherm en fi shing fo r 
o ffsho re lo bster (Ho l/wrL/s america n­

liS). A t least two othe r species o f red 
crab (G eryo l/ sp .) occur in Atl a nti c 
waters, includi ng so me ranging to 
So uth Amer ica, Africa , and Europe . 

The red crab has not been heavily 
exploited in the pas t owing to a lack 
o f process ing capability , re lati ve re­
source inaccess ibili ty (deep water) , 
and a lack of established market. 

Red crabs are generally found where 
the water temperature is between 38 ° 
and 42° F. South of New Engla nd, the 
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cra bs a re found at depths of about 170 
fat homs and th e la rger concentratIons 
appear a t depths of 250 to 500 fath­
oms. At some locati o ns the crabs wi ll 
be found at depths to 1,000 fa thoms . 

The red crab is commonl y caught 
alo ng with lobsters in deep-water lo bster 
pots. So me crabs a re caught by 
trawlers dragging fo r lo bsters. Ex plo r­
atory fishing wi th Alas kan-style crab 
traps has a lso met with good success 
(Fig. 3). 

In the northwest A tl ant ic an experi­
mental fishery fo r the red cra b was 
conducted fro m N ova Scotia d u ring 
1970 and 197 I . This effo rt was di s­
continu ed . In 1973 two pilot process-
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ing operations were u nde rtaken In 

southern New Eng land: a third was 
added during early 1974 . The e fa­
cilities received inter mi tte nt landings 
from a number of d eep-water lobster 
fis h ing vessels . 

T here are many q uest io ns w h ich 
m ust be a nswered in t h e deve lo pment 
of th is fishery. P ossibly th e m ost im ­
po rt a nt is th e ex te nt of th e resource 
and its a bility to wit hs ta nd heavy 
exploitatio n . It is pro bably reasonable 
to s uggest a modest sta rt w ith. say . 4-6 
vessels producing a to tal o f about 5 
million pounds of li ve red crab . Care­
ful monitoring should p rovide back­
ground for modificati o n of thi s tota l 
as the resou rce condit ion and fishery 

d ic ta te . Ea rl ) e\peri e nce I 0 ugge~b 

th a t wa rm- \o\ ea th e r m o rt a l it ) o n \ e e l ~ 

a nd asho re I a majo r pro bl em . ther 
impo rt a nt con Id e ra ti o n In c lu de the 
po s ibl e abliit ) to t ran po n iI\ e crab 
over cons id erable di s ta nce b t ruc ).. 
o r o th e r m ea n . o m e pl a n to a dd res 
th ese c rit ica l areas have been de ve lo ped . 

The J o na h crab. ClIll cer horell/ij. 

ra nges fro m Nova Scotia to the o uth 
Atlantic s tates but is probabl y m os t 
abu nda nt off the New Engla nd and 
Midd le Atlantic coasts . It has carcel y 
been exploited commerci a ll y . prim ar­
ily because of a lack of processing 
capabilit y. and lack of interest on th e 
part of the fishermen . 

Jonah crabs (Fig. 4) are found from 
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Flgur •• ,-The Jonah crab , lometlm .. reaching 
•• elvtt' 01 mora than 1.5 pounda, I , clo •• ly fa · 
Illed 10 Ihe Dungen ... creb 0' Ihe Pecilic Norlh · 
••• , Th l. f •• oure. I broadly I c aU.red ovar the 
c ontinental ,hall .r •• oN the ••• Ietn port Ion 01 
Ihl United Sill •• The cllch rol •• Ind lcel..:! or. 
hom ... perlmanl l ' t" h lng by O.'awa,. II n •• r 
Bloc k . Hud.on • • nd Bli li more Clnyon. In 1971 

Ip\o\- t illc Ic\CI to lk rth , ""l:f ilJO la th ­
om, \o\llh largcr l'rah hC lng lounll a t 
grl'.Jtc[ llcr th, I hc\ appc.H tp hc 
ahundant hc t\o\ccn (J corgc H"n ).. . 
\1 a\\ . ... nll ( ... rc H .Jttcra\ ()\o\ lng 
til thc hro ... llll"pl'r"pn 01 thL rC\IlUfl:C. 
'PI11C \U '~C\t tha t thc j onah crah 
rl'\purCC I \uh\tantlalh 'rcater than 
th.1l Ipr rclll:ruh 

J \ln.Jh r ... h ... re ulmmpnl c • .tU\!h 
alon\! \o\lth loh\ter, In loh tc:r r 11\ anll 
the Ic\o\ Indl\ Idual hp II h c du­
\I\ch Ip[ thl: c cr.Jh In e ..... I ncliwll 
plten U\C 111 lid If Ld loh\ter rllt ,n tcad 

(\1 cr ,J h r"t "l1h: \11 t hI: L' l:r ... h ilrc 
,d", ta\..cl1 h\ tr.J ..... 1 ce.Jr ..... hen II\heJ 
\I\cr the l:pntlnL'ntal \hcll RI:l:cnth 
hlh tcr anJ tr ... \o\ I II hermen ha\\~ hCl'n 
1 • .tnJlng thL' larger j "nah Lr.Jb ta I:n 

..... hlIL- f1\hlnc I,'r 'lther pl'Lle 

Program Highlights--Red 
and Jonah Crabs 

., 

\\ Ilr In!,! \0\ Ilh InJu\tn I <:\0\ Bt:J­
IIIrJ \1 .1" i.llileL R I I lULl: -
t<:r \1 a, ) In \ I: l:1 anJ hllrl' 
hanJllng lel:hnl4ue \0\ Ith partll:ular 
releren 'e tt) mt rtalll\ 
l t) \.. lng In ttl moJifiLdtlln 0 1 Lrdr> 
gear I t rap~) I II l)pllmIZl' Lrar> h~hll1g 

techni que 
\\ o r).. lng ll m:ctl) \0\ Ith Indu tr;. to 

meel pr Ct: In g a nJ prollu li on 
p roblem a the) de \ elo p 

.t t ab ll ~ hln g o ntra t a rra ngeme nt 
( tate of Rh ode I la nd ) to a qUire 
b l logica l a nd re la ted d a la o n re­
o urce a It I e \lra ct ed . 

5. o r)..ln g \o\llh th e o rth ea t FI her -
Ie Cent e r (W oods H o le) to tab -

" h s ize and po tential o f re o urce . 
6. f\laint a lning an o \enie\o\ of mar ­

keting picture . 
7. Develo ping conceptual design for 

red crab meat e traction (picking ) 
machine . 

Long- and Short-finned Squids 

Long-finned sq uid (Fig . 5) range 
from Nova Scotia to the Gulf of 



le'l.lco The) are es entiall) an animal 
of the continental shelf distributed 
In hore (In e\\ England) from la) 
to o\ember and In deeper water for 
the remainder of the )ear . 

Hlt orlcall) . . nhermen ha\e 
taken ~ome qUid a~ incidental catch 
\~ hile li~hlng lor other pecles Trap 
net~ ~ometlme!> took large amount~ lor 
hort period In the pring and earl) 

\ummer w hen ~quld were abundant 
along the hore Incidental q uant I t le\ 
of \quld ha\ e al 0 been taken b) \ e~­
\eh operating trawl between ape 
Cod and Cape H attera~ Ince about 
196 a number 01 foreign nat 10m ha\e 
been hane tlng qUid along the edge 
01 the continental helf In the general 
\Icinlt) of Hud~on Can)on. J apan. 

pain. It al). and others ha\e been 
taking \ubstantlal amounh of \quld 
u Ing trawl gear DUring recent 
months. our own n hermen ha\ e been 
directing their efforts to qUid as tradi­
tional n h species become Ie ava il ­
ab le and markets for ~qu ld begin 
appea rin g . Dome tiC ast oas t pro­
duction for th e ~-year period 1970-
1973 has doubled. from JU t ove r I 
mil li o n pou nds to we ll over 2 million 
in 1973 . 

DUring J anuarj 1974 the ew Eng­
land Fi he ri es Deve lopment Program 
ch a rt ered a New Bedfo rd trawle r . the 
VlI/J..yrie . About 24 days' fishing near 
Hudson Canyon produced ove r 
168.000 pound of squid . Some of 
thi s was prepa red for a le overseas 
(i n Europe) and some ent ered domestic 
markets. 

The va lue of squid a food in thi s 
country has neve r been fully realized 

and It I~ con Idered an underhane ted 
re\ource . The demand tor squid will 
grow . how e\ er. as con\umers become 
a\\ are of thl~ dellcac) Because squid 
are \hort-li \ ed . there can be more 
Inten~l\e hane\tlng than In the ca e 
of long-li\ed or o\ernshed ~pecles . 

Adequate con\lderatlOn must be giv en 
to proper management of the re ource. 
howe\er. to a\old o\erfi hlng and to 
as ure a continuing suppl) 

qUid IS con~ldered a gourmet or 
peclalt) Item and has long been popu­

lar with i\ledlterranean. Oriental . and 
l e\lcan cooks . qUid ha a delicat e 

tla\or and IS de li cious when fried or 
baked With a ~tuffing and may al so 
be u ed In alads. sauce . or com­
blna tl n dl h~ . Whole qUid i avai l­
ab le Ire h In ome areas and frozen 
In most 

The ~hort-finned qUid are directl) 
comparable to th e lo ng-fin ned quid 
dl cus ed above . Princ ipal differences 
have to do With th e s hape and ize of 
th e fin (wh ich a re shorter) a nd th e 
color. which tend to be darker (rather 
ru ty In hue) th a n th at of th e lo ng­
finned quid. 

Short-finned quid a re cons idered 
to be ocea nic animals during a part of 
their ( ho rt) life hi sto ry. In ewfound­
la nd the in hore appearance of th e 
short-fi nned squid can be expected in 
summer . ewfoundland fis hermen 
traditi o nall y took quantiti es of this 
specie with squid jigs during this 
period . Also . in th e Newfoundland 
area la rge quantiti es of this squid are 
consumed by blackfish (or "pilot 
whales ") . Southwest of Newfoundland 
short-fi nned squid can be locally abun-
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Figure S.-The graceful long-finned squid in life 
i l the object of a growing fllhery off the eastern 
United Statu . Foreign trawle .. take heavy ton­
nage of thil Ipeciel during the winter, when 
temperature conditionl aggregate the Iquid near 
the edge of the continental shelf . The species is 
of interest for purposes other than food . Major 
contr i butoons to neurophysiological knowledge 
have developed .. a result of work on the giant 
nerve fiber. 0' thi. speciel . 

dant as caught b) trawls This has been 
the case during 1\1 ay a nd J une along 
th e southern po rti o n of Georges Bank 
an d westerly a long th e cont inental 
he ir. 

" Ji gs " ha\e been th e mo~t Impor­
tan t traditional fis h ing gear for thl~ 

specie . Traps a lo ng th e shore rna) 
occa ionallj take la rge q uantities but 
thi s is irregular . Recentl ) (1973) trawl 
ca tches by Poli sh "esse ls off Southern 

ew England ha \ e been substantial. 
Int ermittent qua ntiti es are sometimes 
avai lable dUring th e um mer in the 
general vicinity o f C ape Ann Lillie 
I known about th e a bili t) to catch 
the e in quantitj 

South of ew E ngland a rapldl} 
developing fishery has been pro ecuted 
primarily by the Spanish (see F ig 6). 

Experimental fishin g bj the J a pa nese 
for this species has included th e use 
of lights to attract and aggregate these 
animals (Fig . 7 ). 

Similar ob erva tions which were 
made with respect to the long-finned 
squid probably apply for this species. 
Traditionall j large quantities of the 
short-finned squid were caught a nd 
sold as longline bait (cod fis h) in th e 
Northwest Atlantic waters. Some has 
been used in more recent years by the 
Japanese as longline tuna bai t. There 
is a strong suggestion that short-fi nned 



Figure 5.-About 8 tons 01 mixed squid and 
small bullertlsh on deck 01 a Spanish side trawl ­
er near Cape Halteras in the lall 01 1973 . Spanish 
fishin g ollorts on long- and short-linned squid 
have dramatica lly increased In 1973 and 1974 . 
There Is some reason to expect even lurther 
developments in t h is acceleration 01 t he squid 
harvest. 

squid a re as acceptable as th e lo ng­
finn ed vanety as food . U ltim ate ly. 
thi s will have to be de monstra ted in 
the mark et place 

At present the re is specul a ti o n re­
garding the possibi lit y o f deve lo ping a 
US. fi she ry fo r quid . Th ere IS o nl y 
litt le U .S. expenence in the N ort hwest 
At lantic waters fro m which jud gment s 
can be made. T he J apane e and oth ers 
have an estab li shed fis hery fo r squid 
In the Nort h At la ntic and full evalua ­
tIOn w ill be made of th e ex perience 
deve loped In th is fishery with app lica­
ti on to our need . W ith a carefull y 
planned ex perim ent it may be poss ible 
to dete rmine th e feasib il ity o f a seaso n-

I Insho re fi hery di rected p ri maril y 
fo r qUid . Qu a nti fica ti o n (ve se l in ­
vo l ement , employment , ex po rt trade) 
ann ot be rea li sti ca ll y do ne a t th is 

time . 

Program Highlights-Squid 

Long-finned 

I . F i hin g de m o nstra ti o n tudi es con­
d ucted in cooperat io n w ith indus­
try ( ew Bed ford). 

2 . In conjun cti on wi th I (a bove) , con­
d uc t ing ex peri me nt s o n ho lding o f 
squ id in ice and frozen fo rm (s he lf 
life ). 

3 . W o rkin g w ith gea r tec hn o log ists a t 
the U ni ve rs it y of Rh ode Is la nd in 
develo pment of improved squid 
fis h ing gea r . 

4. Look in g into fo reign a nd d o mes ti c 
ma rke t o ppo rtuniti es . So me coo pe r­
at ive effo rt with industry in product 
fo rm deve lopment. 

5. Loo king int o po tenti a l fo r im ­
proved ha rvestin g techn o logy : i .e .. 
li ght a ttracti o n . 

6 . Refi nin g estim ates o f tock po ten ­
ti a1- N orth east Fi she ries Cente r 
(W oods H o le) . 

Short-finned 

I . Pl a nning dem o nstrati o n fishing . 
2 . With tudi es o n lo ng-finned va riet y, 

will exa mine potentia l for light 
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attraction In southern New Eng­
land . 

3 . Loo kin g into foreign and domestic 
ma rket potentials . 

Mixed Species 

Wh ereve r trawl o pera ti o ns are con­
duct ed a lo ng th e continental shelf 
throughout the N ew England area a 
substa ntial portion o f th e catch is 
di sca rd ed. At some po rt s th ose fi sh 
no rm a ll y di sca rded a re taken ashore 
fo r use as industri a l fi sh . At o ther 
loca ti o ns fi sh not accepted in the mar­
ke t as food a re taken fo r use in pet 
food . M o re rec entl y , cons ide rati o n is 
be ing given to th e use o f certain 
spec ies as food fo r zoos and aqua r­
iums . 

As a res ult o f th e ad opti o n o f 
techniqu es used in th e meat pac kin g 
industry. it has become poss ibl e to 
inex pens ive ly sepa ra te fi sh fl esh fro m 
th e ske leta l pa rt s o f dressed fis h . This 
process opens th e po tenti a l fo r ex ten­
sive use o f a g rea t va ri ety of spec ies 
now di sca rded . 

Contro ll ed studi es a re needed to 
determin e th e bes t approach fo r ha nd ­
lin g a t ea bulk catch es of fi sh . some of 
whi ch ma y be utili zed in th e prepa ra­
ti o n of minced fi sh bl ocks. In 1974 a 
vesse l was ad apt ed to co nduct pil o t 
o pe ra ti o ns with a suit a bl e system . 
Resea rch will a lso be necessary to 
deve lop a n aut o mated process ing line 
ca pa bl e o f headin g a nd gutting la rge 
quantiti es o f small irreg ul a r sized fi sh . 

If bulk ha ndling a t sea a nd a uto­
mated process ing o f th ese mix ed spe­
c ies beco mes practi ca l. it appea rs quit e 
ce rt a in th a t a la rge po rti o n o f th e 
ca tch he reto fo re di sca rded o r sold as 
industri a l fi sh may be ava ilable as 
food fi h . th e reby ra isin g its va lue up 
10 fi ve times (o ver th e price o f indus­
trial fi sh ). 

Th e po tenti a l benefit s (inco me) 10 

a large pe rcent age o f our trawler fleet 
could in c rease dra maticall y. if the 
resea rch outlined ca n be acco m­
pli shed . 

A wo rld sho rt age o f supplies of 
traditi o na l bl ocks (i .e .. cod) used in 
processed fi sh has caused a rapid rise 
in price and ubstitution of other spe­
c ies (A laska pollock a nd si Iver hake) . 
I n th e past year a large percentage of 
th e fi sh bl ocks utilized have been 
manufactured from minced fi h. A fer-



Figure 7.-0n board an experimental Japanese 
squid fishing vessel south of Nantucket Island 
in the fall of 1973. This method utilizes lights to 
attract and aggregate the squid at night , after 
which they are harvested with automatic jigging 
devices , shown here mounted on the rail. The 
same bas ic approach was scheduled for experi ­
ment in inshore application during 1974 . 

t ile climate exists for int roduction of 
o ther species (Fig. 8). possibly even 
mix tu res of species if ce rt a in tec hn i­
ca l p roblems ca n be worked ou t. 

Program Highlights­
Mixed Species 

M ixed species inc lude : red . sil ve r, 
whi te hake ; ocea n pou t; sma ll flo un ­
ders. bUll e rfis h a nd other species; dog­
fis h ; and o th ers . 

I . a ta login g 
source stock 
in prog ress . 
H ole). 

a nd estimati ng re­
size and avai labi lit y 
(G lo uces ter- Woods 

2 . Conduc tin g feas ibilit y expe ri -
ments o n techniqu es fo r bulk 
handlin g o f fis h a t sea. Eva lu a tin g 
tests. (Pt. Judith- Gl oucester). 

3 . Lookin g into modifi ca ti o n a nd 

Figure 8.-(Top to bottom) Red hake (Urophycis 
chuss). silver hake (Merluccius bilinearis), and 
ocean pout (Macrozoarces americanus) all have 
some potenllal for exploitation under the mixed 
species heading . Inllial axperlments with minced 
flesh from silver hake have yielded a number of 
attraclive products . 
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develop ment of hi gh vo lume un­
load ing techniques. 

4. Cons ide ring techniques for so rtin g 
a nd o therwise ha ndlin g diverse 
sm a ll fish a hore . 

5 . Working with industry to modify 
exi tin g flesh-bone separat o rs for 
use with loca l ~pecies : i .e .. wh iting 
(si lver hake). 

6. H ave developed contrac t with 
Connec ti cut Co ll ege for economic 
eva lu ati o n of mixed ~pecies para m o 
eter~. 

7. Through marketi ng a nd li aison 
channe ls have worked to a lert pro­
ducers and processors of plans. 
progress . and potential s. 

THE FUTURE 
It is generall y agreed that most 

Northwest Atlantic finfish stocks are 
now ex pl o it ed nea r or beyond their 
capacity . It would appear that if any 
a re no t. the momentum bui lt up in 
the present fisherie will a lmost cer­
tainl y abso rb readil y avai lab le "sur­
plus" wi thin the next seve ral yea rs . 
It appea rs to follow that any new po­
tenti a l to suppo rt growt h o r main­
tenance of fishery producti o n will 
probably come from "underde ve l­
oped " resources . In most cases th e 
exp lo it a ti o n of the e requires a com ­
paratively high input of ri sk . fishing 
a nd process ing techn o logy. and ma r­
keting . Th ese must be blended into a 
coo rdin a ted e ffort : it is thi s ap proach 

In spirit which dominates the New 
England Fisheries Development Pro­
gram . 
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Riddle of Bering Sea Soundings Resolved 

FELIX FAVORITE 

ABSTRACT-Although a Soviet map and Japanese nautical chart show 
isolated soundings in excess of 300 m on the Bering Sea shelf about 160 km 
northwest of St. Matthew Island , evidence indicates that actual depths are 
less than 200 m and no conspicuous depression o f the sea floor exists in 
that area . 

Almost a decade ago. when wrttlng 
an article on the ocea nograph y of the 
Bering Sea basin (Favor ite . 1966)' I 
was surprised to discove r th e paucity 
of so un dings on the broad continental 
shelf in the eastern part of the sea 
Indicated on U.S. nautical chart s. 
After consulting several Federa l age n­
cies and oceanographic groups and no t 
dt covering any conclusive ev idence 
to the con trary. I accepted the exis­
tence of a depressi o n in excess of 
300 m northwest of St. Matthew Is land 
ru, show n o n o ne pane l of a large map 
of the U SR (Fig . I) print ed by the 
Om~k Ca rt og ra phi c Pl a nt . Main Ad­
ml ni \ trati o n of Geodes y a nd Cartog-

raph y. (27 June. 1955. 3 .000 copies) 
that I had acq uired . Recent extensive 
exp lo it a ti o n of fish stocks in the Beri ng 
Sea by foreign m othership fleet s (tota l 
fish catch per yea r in the Bering Sea 
exceeds th e tota l catch per year o f all 
U.S . fis heries) pro mpted renewed in­
tere t In environmental conditions 
over the continenta l shelf. a nd further 
evidence th a t such a depression does 
not ex i t has been obtai ned . 

The eastern Berin g Sea shelf. which 
extends over 600 km seaward of the 
west coast of Alaska . is not o nl y the 
widest in the world but ge ne ra ll y de­
voi d o f bathymetric irregularities . The 
ge ntl e seaward s lope. interrupted on ly 
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by severa l iso la ted island groups. is so 
s light that if sea level were reduced 
and m a n were able to walk o n the 
she lf. th e te rrain would appear flat 
in all directions . Ice cover during 
winter lowers water temperatures to 
nea rl y - 2 °C. In spring. extensive 
runoff from coastal rivers and in­
creased inso lation increases the stabil­
it y of the surface layer a nd retards the 
penetrati o n of summer heating into 
the water column . resulting in an 
an nu a l ra nge of temperatures at depths 
greater than 75 m of on ly a few de­
grees . In the area between St. Matthew 
and St. Lawrence I lands. negative 
temperatures can occur year round : 
thus. evidence of a depression of the 
ea floor in excess of 300 m as shown 

in the Soviet map implied the existence 
of not on ly an unusual bathymetric 
feature . but a l 0 an area of year-rou nd 
tempera tures near th e ice point 
(- 2 ° Cl. a rather unique . iso la ted. 
benthic environment . 

For nearly 200 years man has tra-
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