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AND 

DEV[LOPMENTS 

lrector . Bureau of Com -
nercial Fisheries, Ketchikan Technological 
~aboratory visited Craig, Alaska, this p ast 
\ ril to observe the harvest of herring 
~ggs-on-kelp as a guest of the Alaska De
lartment of Fish and Game. The small com
nercial fishery for that product is only 8 
lears old but herring eggs are a histo r ic 
'Dod item among the local native peop le . The 
lroduct is harvested on three herr ing spawn 
rlg grounds located near Sitka, Hy daburg, and 
~ raig. The Alaska Department of Fish and 
}ame has set a quota of 225 tons on the har 
le st. Approximately 100 tons wer e harvested 
It Craig where 17 processors, 600 p ickers, 
In d 350 boats participated in t he 90 -minute 
le ason. For the most part t he se wer e from 
~)utheastern Alaska; but one v e sse 1. the 
~ ed D. Parr , and her crew of 28 were char
Eted from Seattle. The fishe ry yielded a 
nut 350 pounds of herring-eggs -on - kelp per 
s herman worth about $150 for 90 minutes 

work. The product consist s of 1- to t her
g eggs by weight and is s aid to normally 

11 for about $2 a pound in J ap a n but that the 
ice reached $12 a pound during the year-
d holidays. 

* * * * * 
ENMARK IMPORTS 
LASKAN FISHERY PRODUCTS: 

The United States Embassy in Denmark 
recently published a repo r t on Danish im-
orts of fishery products. The report stated 

th at king crab, shrimp, and salmon account
ed for most of the imports from the nited 
States in 1965. All the king crab and much 
of the shrimp and salmon were of Alaskan 
()r igin. The sharp r i se in king crab and 
h rimp imports by Denmark during the past 

fe w years wa s att r ibuted to special market
,n g efforts. 

~~ * * * 

* * * * • 

* * • 
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While the plant s primarily process c r a b , 
there are p lans to expand at le ast one pl ant 
into proc e ssing shrimp, ocean p e r c h , and 
other fish sp ecies. Local officials s t ate th at 
inadequate housing and commercial facil ities 
are holding back growth of the industry . T he 
absence of family quarters results in a h igh 
turnover of employees. 

* * * * * 
NEW FISH-PROCESSING PLANTS 
AT KOTZEBUE AND GOLOVIN: 

The Small Business Administration (SBA) 
has approved a $350,000 loan to an Anchorage 
firm for the construction of fish-processing 
plants at Kotzebue and Golovin. The funds 
will also be used for the purchase of 2 tender 
boats and 2 floating fish-dressing stations. 
The loan, being made to the Anchorage De 
ve lopment Corporation, will create an esti 
mated 24 new jobs. 

* * * * * 
NEW VESSEL FOR KING CRAB FISHERY: 

A ne w crab vessel, the Peggy ~ stopped 
in Ketchikan this past April for fuel and a 
brief v isit on her maiden voyage to Kodiak. 
This is the first new vessel designed and 
built specifically for the Alaskan king crab 
industr y . She is 100 feet long, 28 feet wide , 
has a draft of 12 feet, and cost near $300,000. 
Several other new crab vessels are now un
der cons t ruction. 

* * * * * 
FISHERY SCIENTISTS ORGANIZE : 

Alaska now has its own distric t organiza
tion of the American Institute of F ishery Re
search Biologists. Elect ed to he ad up the 
new organization of professiona l sc i entists 
were: T. R. Merrell, Bureau of Commercial 
Fisheries, U. S. Department of the Interior, 
a s director; W. H. Noer enberg, Alaska De 
p artment of Fish and Game, as vic e director; 
and W. L. Sheridan, U. S. Forest Service, a s 
secretary -treasurer . 

The parent organization has over 400 
m embers, mostly in the United States, al 
though some live in Europe, South America, 
Asia, and Africa. The goals of the Institute 
are to advance the theory and practice of 
fishery science by biologists and fi s he ry man
agers and to maintain high standards am ong 
fishery scientists by r e c ognition of achieve
ment and by adherenc e to a code of profes
sional ethics. 

Alaska is a mother lode of natural fishery 
resources and there are many problems re
lated to those resources. Members of the 
new District of the American Institute of Fish
ery Research Biologists hope that they may 
further the goals of fishery science and con
servation. The District has already estab
lished its own committees on Conservation 
Education, Federal and State Fishery Legis
lation, and Professional Standards among fish
ery biologists. 

Alaska Fisheries Explorations 

and Gear Development 

SHR IMP BEHAVIOR-
TRAP STUDIES COMPLETED: 

T wo months of shrimp behavior trap stud
i e s at Little Port Walters were completed 
thi s past April by staff members of the U. S. 
Bureau of Commercial Fisheries. Informa
tion gained was b eing put to immediate use 
in modifying shrimp pots for spring field op
e rations . 

* * * * * 
VESSEL CHARTERED FOR 
SHRIMP EXPLORATIONS: 

The fi shing vessel Little Lady of Peters
bur g, chartered by the U. S. Bureau of C{)m
mercial F isheries, began a 54-day cruise in 
April 196 6 for shrimp exploratory fishing 
and gear research. Activities will be concen
trated in the southern part of Prince of Wales 
Island, particularly the Cordova Bay area. 

Alaska Fisheries Investigations 

SA LMON EGG SURVIVAL 
RATES MAY BE IMPROVING: 

Pending more complete information which 
will not be available until the persistence of 
excessive ice and snow on Olsen Creek is 
gone, the surv ival of salmon eggs in the post
earthquake intertidal zone may be showing 
signs of improv ing. Based on samples taken 
in April 1966, the overwinter survival rates 
of both pink and chum salmon eggs in the up
per intertidal z one was · considerably higher 
than for the first y ear after the earthquake 
in 1965. Further, the upper intertidal 1966 
survival rates were similar to the pre-earth-



July 1966 COMMERCIAL FISHERIES REVIEW 15 

luake rates based on samples in the spring of 
1964. While the zones are similar with re
Ipect to the tide, they occupy different loca
ions because of the earthquake. The present 

I :)per intertidal zone is essentially the old 
Liddle or lower tidal zone. 

Imerica" Fisheries Advisory Committee 

~ 1 ST ANNUAL MEETING HELD 
g~ WASHINGTON, D.C.: 

The 21 st annual meeting of the American 
F'isheries Advisory Committee was held May 
9-10, 1966, in Washington, D. C. The Com
mittee was addressed by Secretary of the In
lerior Stewart L. Udall. Text of the address 
I>y the Interior Secretary follows: 

"It is again my pleasure t o welcome the 
A..merican Fisheries Advisory Committee to 
Washington. It is also gratifying to see that 
the excellent attendance continues through the 
21 meetings held by this Committee since it 
\Vas organized in 1955. This fact speak s well 
fo r your great interest and your willingness 
to assist the Department in deliberating the 
problems of the United States commer cial 
fi shing industry . I look forward t o r eceiving 
y-our advice and recommendations for their 
so lution. 

"In scanning the agenda fo r t his meeting, 
I note discussions dealing with the quality of 
t e environment in which we live ; interna
tional competition for fisheries resources; 
End current developments in respect to Fish 
Protein Concentrate. These topics are very 
t imely, and are of vital importance to each of 
L s as individuals ; to the Nation as a whole ; 
e n d to the world -wide struggle to whic h the 
United States is irrevocably committed . 

"I especially share the concer n of Dr. 
Cain (Assistant Secretary of the Inter ior for 
F ish and Wildlife and Park s). over the de 
te riorating quality of the environment i n 
which we li"e. As you know. one of m y main 
i nterests in very recent years has been i n 
t he conservation and management of water . 
Of all the natural resources p r e s ently known 
t o man, undoubtedly the most abused is wa
t er. So long as streams could cope with t he 
l oad of wastes, we were cont ent to let t hem 
s truggle along. Suddenly, the load has become 
too much. Even our salt water estuaries 
and c e r t a i n coastal ocean w a te r s are 

being fouled. As representatives of the fish
ing industry , you are aware of the conse
quences which follow t he deterioration of 
spawning and nursery areas for such impor
tant commercial species as shrimp, oysters, 
salmon, and menhaden. Anyone flying over 
Lake Erie can look down and s ee t he cloudy 
mess of pollution which is killing much of the 
fish and plant life of that once sparkling clear 
body of water. The scene i s like looking at 
the fly leaf of a book on t he end of civilization. 
If we a r e unable to turn ou r great material 
wealth into saving our great natural wealth, 
then our prospects are indeed grim. It is not 
a situat ion we can dismiss - - the piper is wait
ing to be paid . 

"In recognition of our water resource prob
lems, the 88th Congre s s pass ed the Water Re
sources Resear ch Act on Ju ly 17, 1964. On 
that s ame date, an Office of Water Resources 
Research was e stabli s hed within the Depart
m ent of the Int erior. The purpose of this Act 
is t o stim ulate and spons or programs of re
search and to p romote the training of scien
tis ts capable of dealing with water problems. 
The p rogram, wit hin one year, stimulated es
tablishment of water re sources research in
st itutes in each of the 50 States and the Com
m onwe alth of Puerto Rico . Some of the proj
ects initiated in t he first year have dealt with 
the u s e and management of water for outdoor 
recreat ion, fish and wildlife, and other simi-
1ar uses to which limited attention had been 
given. 

"In addition, on July 2 2, 1965, Pre sident 
Johnson signed into law the Water Resources 
Planning Act--a hi story making piece of leg
islation designed to encourage conservation, 
development, and use of water and related 
land resources on a comprehensive and co
ordinated basis by the Federal Government, 
States. municipalities, and private enterprise. 
It also established the Water Resources Coun
cil. of which I am proud to be the chairman. 
The first task of the Council has been to study 
the s erious drought condition in the Northeast, 
a nd to make recommendations for alleviating 
it in all possible way s . 

"As the c hief executive of this Nation's 
resource agency, I have dedicated myself to 
t he conservation of all of our nat u r a 1 re
sources both on land and in the sea. This 
goal is ~hared with me ,?y many likewise 
dedicated members of thIS Department, some 
of whom are with us at this moment. 
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I! Today we face a grave and subtle con
servation challenge. I invite you - -the key 
representatives of an industry which depends 
upon our valuable natural resources of the 
sea for its existence--to join me in meeting 
this challenge.1! 
Note: See Commercial Fisheries Review, July 1965 p. 18. 

California 

1966ANCHOVY REDUCTION 
FISHERY CLOSES: 

Landings in the California anchovy reduc
tion fishery totaled 16,436 tons through April 
28, 1966, according to the California Depart
ment of Fish and Game. That fishery closed 
for the season on April 30 when a total of 
17,051 tons had been taken - -substantially be
low the authorized quota of 75,000 tons. 

The taking of anchovy for straight reduc
tion was approved in October 1965, by the 
California Department of Fish and Game 
which established the season as from October 
15 t o April 30 of each year, with a quota of 
75,000 tons for the fishery. The California 
Depa r t ment of Fish and Game also created 
five fishing zones and established quotas for 
each as: Zone 1 (Point Conception to Port 
Hu eneme) 10,000 tons; Zone 2 (from Port 
Hueneme on the North to Dana Point on the 
South and reaches out to sea as far as Cata
lina Island) 10,000 tons; Zone 3 (Dana Point 
to t he Mexican border) 10,000 tons; Zone 4 
(the entire open ocean area west of Catalina 
and the Santa Barbara Islands) 35,000 tons ; 
and Zone 5 (from Point Conception North) 
10,000 tons. 

Regulations adopted by that State's Fish 
and Game Commission stipulated that in 
areas South of Point Conception, no anchovy 
reduction fishing was allowed within three 
m iles of the mainland shore or the mainland 
side of Catalina Island. Regulations also 
provided that the fishery in any zone shall 
ter m inate if the zone were to reach its quota 
before the overall season ends but provided 
that five days notice be given to terminate 
the fishery in any given zone. 

During the 1966 season, landings we r e 
well below the established quo t a s for all 
zones except Zone 2 where the quota of 10,000 
tons was reached before the season's end and 
the zone closed at midnight April 26. The 

quota in Zone 2 was exceeded by 2,480 tons 
due to heavy landings between April 21, when 
the legally required 5 days notice of closure 
was given, and the Tille when the fishery ac
tually closed. That zone proved highly pro
ductive and was the focal point of the reduc
tion fishery largely because of its proximity 
to the majority of the fishing fleet and proc
essing plants. 
Note: See Commercial Fisheries Review, June 1966 p. 7. 

PE LAGIC F ISH POPULATION 
SURVEY CONTINUED: 

1Jl.bl" Alaska" Cruise 66A -.1-Pelagic Ei.§h. 
(March 14-19, 1966): The coastal waters of 
southern California from San Clemente Is
land to Port Hueneme were explored during 
this cruise by the California Department of 
Fish and Game research vessel Alaska. 

Objectives of the cruise were to: (1) sur
vey the spawning population of Pacific hake 
(Merluccius productus) to determine density 
and distribution; (2) gain experience in mid
water trawling for this species; and (3) test 
proposed new equipment, and monitor mid
water trawl performance by electronic means. 

California Department of Fish & Game research vessel ~. 

This survey was originally planned as a 
4-week joint effort with the research vesselS 
John~. Cobb and David Starr Jordan, Bureau 
of Commercial Fisheries, U. S. Department 
of the Interior. The Jordan was to survey 
for hake eggs and larvae and monitor the mid
water trawl performance of the other two ves
sels. The Alaska and Cobb were to midwater 
trawl for spawning hake in areas where eggs 
were most abundant. 

However, due to unanticipated repairs, the 
Jordan could not participate and the egg and 
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a.rvae work was limited to a brief survey by 
l1e vessel Alexander Agassiz of Scripps In
,titution of Oceanography. Further, the A
aska was delayed because of her annual Over
~luland joined the Cobb only during the final 

I ~ek. The reduced survey located no areas 
f concentrated spawning, and no spawning 
'lke were taken. 

Although no adult hake were found, a school 
juveniles was located and sampled by the 

,< )bb in Santa Monica Bay. Those fish were 
U-=T30 fathoms from the surface in a subma
line canyon that was 150 to 250 fathoms deep. 
r e school was broken into small groups and 
lldended for at least 2 miles in length but 
e- ss than i mile in width. Midwater trawling 
In that school by the Alaska was ineffective 
lecause the fish were too deep for the ves
iel 'S net-depth telemetering equipment. 

Considerable experience was gained in op
!rating equipment for fish occurring at deep 
.evels. Through combined operations with the 
::obb, it was learned how hake appear on the 
!cho-sounder and what adjustments are re
jUired to record them at 80 to 140 fathoms. 
)b servations were made of the Cobb's com
llercially-oriented operations which uses 
lear considerably larger than on the Alaska. 

Echo-sounding for hake detected many 
ichools of anchovies. The Precision Depth 
tecorder was operated for 337 miles and re
lorded 373 schools. The schools were dis
r'ibuted over most of the area traversed and 
r cluded considerable numbers 20 or more 
r. iles offshore. Most schools appeared as 
Il n all"plumes" on the recorder occurring at 

40 fathoms beneath the surface. Attempts 
o sample those fish were unsuccessful be
lause of clear water and "flighty" fish. One 

ixed catch of anchovies and several species 
;' bottom dwelling forms was made in shal
ow turbid water at Port Hueneme. 

A Hach Turbidimeter (model 1720) was 
:e sted for measuring sea -water turbidities. 
~e sults indicate it is suitable for use at sea 
llthough the absolute range of turbidities in 
Jackson turbidity units is quite small. 

Trial plankton tows were made to deter
nine the suitability of the Alaska for egg and 
larvae surveys; no problems were encoun
:ered. 
~ote : See Commercial Fisheries Review, March 1966 p. 19. 

Cans--Shipments for Fishery Products, 

January-February 1966 

A total of 239,907 base 
boxes of steel and aluminum .,0. ~.; .... 
was consumed to make cans , = 

shipped to fish and shellfish 
canning plants in January-
February 1966 as compared with 414,359 base 
boxes used during the same period in 1965. 
Note: Statistics cover all commercial and captive plants known to 

be producing metal cans. A "base box" is an area of 31 360 
square inches, equivalent to 112 sheets 14" x 20" size. Tonnage 
figures for steel (tinplate) cans are derived by use of the factor 
23.7 base boxes per short ton of steel. 

Source: U. S. Department of Commerce, Bureau of the Census. 

Caribbean and Tropical Atlantic 

Fisheries Explorations 

FISH PUMP TESTED IN 
CARIBBEAN FISHERIE S: 

M/V "Oregon" Cruise 107 (February 15-
April 1, 1966): To initiate field studies onthe 
application of fish pumps to harvest anchovies, 
herring, and sardine -like fish was one of the 
several objectives of this cruise in the Less
er Antilles between Puerto Rico and Trinidad. 
Secondary objectives by the exploratory fish
ing vessel Oregon of the Bureau of Commer
cial Fisheries, U. S. Department of the Interi
or, were to: (1) determine seasonal distribu
tion and relative abundance of swordfish and 
tuna; (2) survey the fiShery potential of Do
minica' W. 1., in cooperation with the Smith
sonian Institution and the United Nations Spe
cial Fund Caribbean Fisheries Project; and 
(3) collect zoogeographic data for developing 
resource potential estimates. 

Extensive observations were made on the 
attraction of small schooling fishes to night 
lights and their susceptibility to captur~ with 
an experimental 6-inch (1,500 g.p.m.) fiSh 
pump. A total of 17 nights was devoted to the 
studies at the locations covered. Submerged 
1,000 -watt lights were used in combinations 
of from 1 to 4 units with precise intensity con
trol. Species showing direct positive response 
to various light intensities included Anchoa 
lyolepis, Anchoviella eurystole, Jenkinsia sp., 
Membras sp., Harengula clupeola, g. humera
lis and Chirocentrodon bleekerianus, all of 
which appeared in dense concentrations at 
various times during the observations. Spe
cies showing indirect positive response in-
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Areas investigated during cruise 107 of the M/V Oregon (February is-April 1, 1966). 

cluded Opisthonema oglinum, Decapterus 
punctatus, Trachurus sp., and several other 
carangids. All of t he latter species exhibited 
some degree of susceptibilit y to fish -pump 
capture. In addition, incidental captures of 
larger fish included mis c ellaneous fly i n g 
fishes (avg. i pound each) and large cutlass
fish (2 to 3 pounds each). Highest sustained 
catch rates were made at Grenada where in 
1 hour 234 pounds of anchovies and sardines 
were pumped. Samp les of the most abundant 
s pec ie s we r e sun -dr ied and sent to the Bu
reau I s Technological Laboratory for com
posit ion analysis. Results of the first series 
of a nalyses follow: 

Species Area Protein Oil Water Ash 

• • • • (Percent) • . . . . 
enkinsia sp. (1") British Virgin 

Isl ands 61.9 7.9 12.5 17.7 
enkinsia sp. (3") St. Lucia 34.1 7.8 15.7 42.4 

Membras sp. British Virg in 
Islands 68.1 9.5 13.6 8.8 

Membras sp. Dom inica 66.6 4.8 15.7 12.9 

~choa~ Anguilla Isl and 40.3 7.4 14.5 3l.8 

~arengula cluEeola Dominica 36.3 6.2 29.2 28.3 

Lon g - line sets of 500 to 600 hooks were 
relatively uproductive . A nighttime set off 
Antigua yielded a single 78 -pound swordfish. 
A daylight set east of St. Lucia yielded 5 black
fin (Thunnus atlanticus). The combined bill-
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sh catch for all sets was one spearfish tte
:l3.pterus sp.) and one marlin (Makaira sp.). 
~ditional species caught included 11 white 

sharks (average 160 pounds), barracuda 
phyraena barracuda), snake mackerel 
jempylus sp.), and lancetfish (Alepisaurus 
.). Three sharks were tagged and released 
cooperation with American Institute of Bi-

::>gical Sciences (AIBS) tagging studies and 
mples of flesh and liver were frozen from 
e remaining catch for analysis by Bureau 
hnologists. 

Deep-set lines of 41 hooks each were 
,quipped with magnesium anchor releases 
!fold fished in 200 fathoms off Dominica and 
n 400 fathoms off St. Lucia. The Dominica 
let surfaced on schedule with a catch of 2 
lmall sharks. The St. Lucia set failed to 
JUrface. 

Species caught while trolling between sta
'ions were: 25 dolphin (Coryphaena hippurus 
Ind Coryphaena eguisetis) average 12 pounds 
!ach, 4 skipjack tuna (Katsuwonus pelamis) 
Iverage 4 to 19 pounds, 3 little tuna (Euthyn
lUS alletteratus), 4 blackfin tuna (Thunnus 
Itlanticus) average 8 pounds each, 1 wahoo 
IAcanthocybium solanderi} 37 pounds, 13 great 
)a rracuda (Sphyraena barracuda), 1 king 
n ackerel (Scomberomorus cavalla) 23 pounds, 
l Spanish mackerel (Scomberomorus macula
~l S), and 1 cero (Scomberomorus regalis). 
~;omach contents and gonads of tuna and 
lackerel were preserved for the Bureau's 
r opical Atlantic Biological Laboratory. Of 
nusual interest was a juvenile mola (Ran-
~ sp.) which was found in ado lp h i n' s 
comach. 

Eight surface -tuna schools were seen be-
w een Puerto Rico and Tobago and identified 
s blackfin and skipjack tuna. Attempts to 
a mple those schools by trolling from both 

b e skiff and the Oregon were unsuccessful. 

Fourteen trawl and 28 dredge stations 
were made on limited grounds in the vicinity 
of Anguilla, Antigua, Dominica, St. Lucia, 
and Tobago. Catch rates of brown s h rim p 
(Penaeus brasiliensis) in 30 to 40 fathoms 
off Tobago ranged from 5 to 16 pounds (heads 
on) per hour with a 40 - foot trawl. Shrimp 
varied from 11-15 to 26 - 30 count. Catches 
in this depth range were dominated by grunt 
(Haemulon melanurum) 4 per pound. Grunt 
and small vermilion snapper (Rhomboplites 
aurorubens) were filleted and frozen for taste 

tests by the Bureau' s r~l an 
Kitchen at Pascagoula. D 
of potential commer la 
to 450 fa+homs off Doml 
prawns (Plesiopenae...ls d arrl 
pounds per hour (heads on), b rtp 
(Plesionika longipes), P naecpslS m 
12 pounds per hour, < nd lo!Js E're 
phrops bairdii} lind Nephr<2E.sl~ r 
ing operations tnrou~hout thE's r 
unproductive due to heavy accumu 
limestone rubble and rock. 

Hand -line catche::: of~ Domimca, ,t. I UCla, 
Grenada, and Tobago were 10 and In uded 
silk snapper (Lutjanus yiV'lr'~) 2 po 1ds, 4 
croaker (0 hioscion sp.) ~ pound e ch 1 
southern tilefish Caulola l~US sp.) 2 pound , 
2 yellow -edge grouper (~nephe uS flavo Im
batus) 10 pounds each, 1 w rsaw (Epin ph lu 
nigritus) 12 pounds, and sevE'ral wenC'hm n 
(Pristipomoides sp.) 1 to 2 pounds a h. 
Note: See Commercial Fisheries ~ lanuary lq • 23. 

Central Pacific Fisheries Investigations 

FORECAST FOR SU\<IMER 1966 
HAWAIIAN SKIP J CK TU JA lISHERY: 

The skipjack t na (a1<u) fishermE'n 0 Ha
waii' who had thE" ir best year in hI tor In 

1965, are probablv not Ro~r.g to are awl 
in 1966, according to scientibts Of til. 
Department of Intenor's Bur('" I C )mmer
cial Fisheries BlOlogl.cal Labor t r • H 
lulu, Hawaii, who predict w lPr r 
1966 skipjack tuna catch WI 1 be av 
above average. 

The Bureau's 
nographer, W'lQ ha. 
jack forecast::; for 1 

prom.ises to bring be 
as did 1960." The all 
catch frorr 1 ( i8 +hro 
million po' nJs. The ca 
million pound., ~.6 r 
long-term aver age nd 
ord high catch of 16 m 

Tl-te forecast 1::; 

year whE'r. he 
gms to warm 
in Februar 

, low sahn t 
mer, tl-te ::; IP 
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The laboratory scientist says, " We have 
found that two environmental indicators can 
be related to better than average fishing . The 
first is when the change of winter cooling of 
the surface water to spring warming occurs 
in February rather than in March. The sec 
ond is when waters bathing the islands during 
the fishing season have a salinity of less than 
34.8 parts per thousand. The first index, 
since it occurs in February or March, is of 
predictive value with respect to the main 
skipjack season during the summer months. 
This year the initial warming of the water 
took place in March and therefore indicates 
a fishing season with below average availabil
ity of skipjack tuna." The fact that the water 
warmed late, he points out, does not neces
sarily preclude favorable low salinity water 
from entering the islands region during the 
spring. However, he says, "As of March 31, 
Koko Head salinities have not yet begun their 
seasonal decline. In the 10 years since 1956, 
this has occurred only twice. That was in 
1957 and 1960, when salinities began their 
decline in early April, The 1957 and 1960 
skipjack seasons were both below average. 
Both 1957 and 1960 followed years with well 
above average catches. The forecast for 
1966 therefore is for below average landings, 
as in 1 960." 

The scientist points out that the physical 
mechanisms which bring "favorable" water 
to the islands are unknown and until they are 
determined, the skipjack forecasts can be of 
only general value. 

According to John C. Marr, the Bureau's 
director of the Hawaii Area, whenever the 
fishery differs substantially from the predic
tion' more is learned about skipjack. In 1965, 
for example, the fishery was much better 
than was expected on the basis of the Koko 
Head data. It turned out that during 1965 the 
catch of skipjack per unit of bait u s ed was 
much greater than had been the cas e for any 
previous year. 
Note: See Commercial Fisheries Review, July 1965 p. 19. 

* * * * * 
TUNA BIOLOGICAL STUDIES CONTINUED: 

Mf V "Charles H. Gilbert" Cruise 90 
(March 31-April 6-:- 1966) : The r eturn of live 
ye llowfin, skipjack, wavyback sk ipjack, and 
frigate mackerel to Kewalo Basi n for density 
and red muscle size determination for loco
motion and hydrodynamic studies was one of 
the main objectives of this cruise by the re-

sea rch ve s s e l Char le s H. Gilbe rt, of the U.S. 
Bure au of Commercial Fisher ie s Biological 
Laborat ory at Honolulu, Hawaii. The area of 
operations was within 100 m iles of Oahu and 
Kauai. 

Research vessel Charles H. GIlbert of the U. S. Bureau of Com
mercIal Flsher~ - --

Other objectives of the cruise were to : 
(1) collect and return live scombrids t o be
havior tank facilities for sensory thre shold 
and behavior experiments; (2) return yellow 
fin that have been chilled in ice for a packing 
company to determine if blood s t rea k s in 
cooked fish can be avoided, (3) collect blood 
samples for subpopulation analysis (Subpopu 
lations Program) of skipjack in the Hawaiian 
Islands; (4) collect fresh samples of fi s h eye 
lenses and brains for enzyme studie s ; and 
(5) acquaint sea scouts with data collection 
at sea and seamanship. 

Densities from 2 yellowfin and 1 sk ipjack 
that were returned live to Kewalo Basin were 
determined but scombrids of desired species 
and size were not caught for red muscle size 
determination. A total of 8 wavyback skipjack 
was returned live to behavior tank facilities, 
10 yellowfin were returned to the packing 
company, 5 of which were chilled in ice and 
5 were bled a nd c hilled, 75 skipjack b lood 
samples wer e c ollected and chilled, and eye 
lenses and bra ins of 2 dolphin and 5 wavyback 
skipjack were collected. 

T hermograph and b arograph were oper 
ated continuously during the cruise and the 
us u a 1 standa r d watch for fish, birds, and 
aquatic m ammals was maintained. 

Trolling lines were out continuously be
tween Kewalo Basin and each fishing station; 
total trolling time was 40 hours 50 minutes. 
Two skipjack (Katsuwonus pelamis), 11 wavy
back skipjack (Euthynnus affinis), 18 yellow
fin (Thunnus albacares). 3 dolphin (Coryphaena 
hippurus) and 1 wahoo (Acanthocybium ~ 
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Iri ) were caught. Ten weather stations and 
D bathythermograph stations were made. 

See Commercial Fisheries Review, June 1966 p. 11. 

W SONAR GEAR INSTALLED 
RESEARCH VESSEL 

['OWNSEND CROMWELL'! : 
A research vessel of the U. S. Bureau of 

I mmercial Fisheries Biological Laboratory 
Honolulu, Hawaii, is undergoing acceptance 

ials of special electronic e qui p men t de
' gned to reveal facets of fish behavior never 
lwwn before. 

Biologists agree that the central Pacific 
Jc ean holds uncaught stores of tuna, one of 
h e most valuable of the food fishes. A re
:ent estimate says that at least 150,000 tons 
)f a single species, the skipjack tuna, could 
)e taken without harming the stock. That 
NOuld about equal the entire U. S. catch of all 
species of tuna, and the tuna landings in dol
lar value are the third most important in the 
country. 

But these tuna inhabit an area of some 30 
million square miles, about 10 times the size 
of the continental United States. They are on-
1y rarely seen. Where and how they can be 
located depends on aspects of tuna behavior 
'c ientists have been unable to study until now. 

The Bureau has installed on the research 
I e ssel Townsend Cromwell, operated by its 
a.b oratory in Honolulu, a new device that is 
xpected to provide scientists with fresh clues 

Or the finding and catching of the subsurface 
llnas. The device is a continuous -transmis
ion, frequency-modulated (CTFM) sonar. 

Sonar (from SOund NAvigation and Rang
l:lg) is a methodof locating underwater ob
(ects by the sound they reflect. It is the un
e rwater equivalent of the more familiar ra-

ilar, but whereas radar uses radio waves, 
sonar uses sound waves, for sound waves 
travel great distanc es under water and radio 
waves do not. 

The sonar consists of two principal ele
m ents. The first of these is a set of retract
ab le transducers located in the bottom of the 
ve ssel. When in use, they are extended 5 feet 
beneath the keel. The sonar emit s a continu-
0u s beam of high - frequency sound. When this 
Sound strikes an object with a density differ
ent from water. a fish, for example, an echo 

is returned. The second principal element 
of the sonar is the console, which is a large 
metal cabinet installed in the" sonar room" 
of the Townsend Cromwell. When an echo 1S 

returned to the transducer, it appears as a 
point of light on a cathode ray tube (like the 
screen of a television set); simultaneously it 
also produces a sound which can be heard 
through earphones. The operator can deter
mine how far the object is from the ship, in 
what direction, and approximately how deep 
it is. Normally, searching is done automati
cally. In the search mode, he can detect skip
jack tuna schools as far as 2,000 feet from 
the ship; a high resolution mode provides for 
a more detailed examination of objects within 
400 feet of the ship. 

The transducer can sweep a complete cir
cle or it can play on a small segment of a 
circle, depending on how the operator sets 
the controls. It can operate in any position 
from the sound beam directed horizontally to 
it directed vertically. Thus it can search a 
complete underwater hemisphere whose di
ameter is 0.8 mile. This can be done in a 
matter of seconds 

Most sonars now in use send out a single 
pulse of sound and wait for it to be reflected 
before emitting another. The Townsend Crom -
well sonar emits a continuous beam of sound 
and there is a continuous return of echoes 
from targets to the vessel. This means that 
the sonar can keep track of a fast -moving fish 
or school. This feature is called Continuous 
Transmission. The Townsend Cromwell sonar 
is frequency modulated, like FM radio. For 
these reasons, the sonar is often referred to 
as a CTFM sonar. 

Installed early in April 1966 (see photo
graphs on page 22), the sonar was being "de
bugged'! and undergoing tests before accept
ance. If it operates according to standards, 
its first use will be to study the composition 
of tuna schools near the island of Oahu, site 
of a large surface tuna fishery. It is the in
tention of the scientists operating the sonar to 
determine how tightly the subsurface tunas 
are schooled, to what depths they go, the i r 
speed, and how far they range. Such infor
mation can then form the basis of studies and 
experiments and gear with which to catch the 
fish. 
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A new sonar to track tuna schools in the central Pa cific Ocean h a s been installed aboard the research vessel Townsend Cromwell of the 
Bureau of Commercial Fisheries Biological Laboratory, Honolulu. Top, workmen cut hole in bottom of ship to allow installation of 
a retractable shaft which carries the transducers . Bottom l eft , transduc er shaft is lowered into place. Bottom right, engineer stands 
at console explaining working of sonar to technicians who will use it. 



'Illy 1966 COMMERCIAL F ISHERIES REVIEW 23 

,~deral Purchases of Fishery Products 

8 PARTMENT OF DEFENSE 
~RCHASES MARCH 1966: 
Fresh and Frozen: The Armed Forces 

e a major buyer of fresh and frozen fishery 
~ oducts. Purchases of fresh a nd frozen fish 
rly products for the Armed Forces in March 
,66 totaled about 2.8 million pounds with a 
lue of $1.9 million. This represents an 
portant market for the U. S. fishing industry . 

able 1 - Principal Fresh and Frozen Fishe ry Produbts Purchased by 
Defense Per sonne! Support Center J Mar ch 1966 with Comparisons 

~=~====,-~~~==~~~~==~====~ 
March Jan -Mar. 

1966 196 5 1966 1965 
Product Qty. Avf!.. Cost ::ltv. lAv". Co st Jlv. Jlv. 

Lbs. ~. Lbs . illJ1.. Lbs . Lbs. 
k imp' 

i 92. 400 iaW headless . . . . 30,150 116 98 174,380 276,800 
l"e1ed and deveined 87,164 152 165,500 141 214, 26 4 319. 660 
lr eaded . . ... . . 440, 500 105 326,500 88 956,367 929, 920 
• o lded and breaded 75,780 68 60, 650 66 104,680 155, 900 

Tota l shrimp . .. 633, 594 107 645,050 101 ,449,6 91 1,682, 280 

~allops . . .•.••. 337,7 50 49 217, 304 85 864,2 50 538,884 

[sters: 
Eastern . . . .. . .. 65,852 128 68 , 718 97 161,756 20 7, 490 
Pacific . . ...... 82, 880 90 35,426 80 121,430 97,652 

Total oysters. . . 148,732 107 104,144 91 283,1 86 305, 142 

'illets : 
Cod . .. ..... . • 18,850 42 41,520 36 73,1 50 156,270 
Flounder .. .. . .. 343, 100 48 178,050 38 970, 300 802, 500 
Oc e :Ul perch ... . 321,500 42 313,500 34 ,309, 100 1, 008, 290 
Iladdock . .. .. . • 199, 600 47 183,550 37 584, 100 455 , 550 

l.ddook portions . . 357,538 51 188,504 47 824,926 498, 054 

'leak.: 
li:alibut .... •• • . 103, 200 59 113,770 51 30 0, 300 322,420 
~ almon .. . . . .. 9, 610 70 18,250 64 41,547 32, 740 
Swordfish . . . .. . - - 400 62 500 1 260 

In March 1 96 6 purchases of fresh and fr o 
en fishery product s for the Armed Force s 
e re up 9.8 percent in quantity and 16.7 per
ent in value from the previous month . The 

p c rease was due mainly to larger purchases 
[ shrimp, s callops, oysters, flounder fillets 
nd haddock fillets and portions . 

'--;T""a:-ib:"il-=-e"2c----..F-re-sh;--a-n'd'F<-ro-z-e-n-.F"'i-.sh-e-ty--;P:-ro-d.,.-u-c"7ts-=Pu-r-ch"-as-e""""'dC-;b'--y--' 
1'ef ense Personnel Support C enter , March 1966 with Comparisons 
f'==============~============~ 

I!. QUANTITY VALUE 
~. March I Jan . -Mar . March Jan . -Mar . 

.... 

1966 1 1965 1 1966 1 1965 

, . . '1' (1 , 000 Lbs .) .. •.. 
2, 780 2,27217,5 341 6,678 

1966 1 1965 1966 1965 

. .•. . . ($1 , 000) • . • . • 
1, 91711 , 5501 4,824 1 4,326 

Compared with the same m 0 nth in t he 
previous year, purcha ses in March 1966 were 
IIp 22.4 percent in qu antity and 23 .7 p ercent 
in value. Average pr.ices were generally high 
er in March 1966 a s c ompared with the same 
m onth in 1965. 

Canned: Purc hase s of canned tuna, and 
sardines in Marc h 1 966 were down consider
ably as compare d with a year earlier. 

-
Table 3 - Canned Fishe ty Products Purchased by Defense 
Personnel Support C enter , March 1966 with Comparisons 

I QUANTITY VAlUE 
Product Ma rch 1 Jan. -Mar. March I Jan. - Mar . 

1966 I 1965 1 1966 1 1965 19661 19651 1966 196~ 
•••. (1 , 000 Lbs. ) ..• . . • . . ($1,000) • . • 

rruna . 
~almon -11 , 548 1 

82 1
12 , 189 - 16SO 'I: 466 941 8 2 2,069 8 5 2 1,382 7 

pardine 2 1 35 232 146 11 20 129 89 

Notes: (1) Armed Forces installations generally make some local 
purchases not ' ncluded in the data given; actual total purchases 
are higher than shown be cause data on local purchases are not 
obtainable . 

(2) See Commercia l F isheries Review, June 1966 p. 14. 
Source: U. S, Department of Defense, Defense Personnel Support 

C enter, Philadelphia , Pa . 

~ 
Fisheries Laboratory 

N EW RE SEARCH LABORATORY FOR 
BUR EAU OF COMMERCIAL FISHERIES 
DEDICATED IN MICHIGAN: 

De dication ceremonies were held May 12, 
1 966, at the new Fisheries Research Labora
t ory in Ann Arbor, Mich., to be operated by 
the Bureau of Commercial Fisheries of the 
U. S. Department of the Interior. 

Dr. Stanley A. Cain, Assistant Secretary 
for Fish and Wildlife and Parks was the prin
cipal speaker. Other speakers included Unit
ed States Representative Weston E. Vivian of 
Michigan; Harold E. Crowther, Deputy Direc
tor, Bureau of Commercial Fisheries; Mayor 
Wendell E. Hulcher of Ann Arbor; and Dr. 
Harlan Hatcher, President of the University 
of Michigan. 

The new $1.4 million center on the North 
Campus of the University of Michigan houses 
about 60 researchers and supporting staff. 
The scientists are engaged in biological, tech
nological' and statistical studies primarily 
related to lake, river, and reservoir fisher
ies of the United States. Research is con
ducted in cooperation with the various States 
of the Bureau I s Great Lakes and Central Re
gion. Among the major studies are sea lam.
p rey research and control, lake trout rehabll
itation, pollution, and pesticide control, lr
r adiation of fishery products, and industrial 
product development. 

The new laboratory also houses the tech
nical editorial staff serving all Bureau bio
logical laboratories, and is headquar.ters for 
the secretariat of the Great Lakes FIshery 
Commission, which includes members from 
Canada and the United States . 
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~,- -

A view of the new Fisheries Research Laboratory building in AnnArbor, Michigan, to be ope rated by the Bu reau of Commercial Fisher
ies of the U. S. Department of the Interior. 

In his remarks, the Assistant Secretary 
said he knew of no better location for a fish
ery research station than Ann Arbor. He cited 
it a s the State of Michigan' s fishery research 
center and the headquarters of the G rea t 
Lakes International Commission. He also 
pointed out the aggregation of fishery scien
tists wor k ing in Ann Arbor--te chnologists, 
economists, marketing specialists, adminis 
trator s , and others, and that real coop e r ation 
existed amon g the persons of those various 
disciplines. 

The Ass i s tant Secretary concluded with, 
" .... we wish a bright future to this l abora 
tory t hat is being dedicated today. It jo in s a 
group of distinguished laborator ies on the 
Atlantic, Gulf, and P acific coast s. But we 
have more t han a hopeful wish before us. In 
my opinion, t his laboratory will become dis 
tinguished for its fundamental r e s earches, 
for the cleverness of it s technological appli 
cations to fish management and t h e industry, 
for its good judgment and bala nce, and fo r 
its vision." 

Concurre nt wit h t he dedication cerem onies 
was acceptance of the John Van Oo sten Great 
Lake s F ishery Research Library, a lso lo 
c ated in the new laboratory building. The 
late Dr. Van Oo sten participated in s om e of 
the earliest continuing fishery rese arc h on 
the Great Lakes and was Director of the Bu
reau's first laboratory in the Great Lakes 
area. 

Great Lakes 

M ICHIGAN STREAMS STOCKED WITH 
YOUNG SILVER (COHO) SALMON: 

Approximately 225,000 y oung silver (coho) 
salmon were released in mid - May 1966 in the 
Big Huron Rive r , Baraga County, Mich., to 
conclude t he Michigan Conservation Depart
ment ' s first - year p lantings of the fish in 3 
northern Michigan streams. 

The 5 - to 6 -inch fish were planted above 
Big Erick's Bridge east of Skanee. Earlier 
in t he spring, some 600,000 other silver salm 
on were stocked in the Platte River, Benzie 
County, and Bear Creek, Manistee County. 
Many of the fish p 1 ant e d in the latter 2 
streams have made their way into the Great 
Lakes. These silver salmon, along with those 
now s wimming down the Big Huron R i v e r , 
carry the Michigan Conservation Department's 
hopes for revitalizing f ish i n g in the Great 
Lakes and connecting streams. 

If the program progresses as planned, the 
young salmon will grow for about two years 
in the Great Lakes and then return to the riv
ers for spawning in fall 1967. 
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As part of the planting program in the Big 
RlronRiver, also liberated were 50,000 year
n rainbow trout under an accelerated pro
am to boost steelhead runs in Great Lakes 
eams. (News Bulletin, Michigan Depart

ent of Conservation, Lansing, May 19, 1966.) 
> See Commercial Fisheries Review, February 1966 p . 18. 

[SH BLOCK PRODUCTION OF 
DERUTILIZED FRESH-WATER 
ECIES STUDIED: 

I Fish blocks for the production of fish 
icks and portions generally are in short 

It pply and are principally from foreign 
lources. Blocks likely will remain scarce 
ntil underutilized species now available to 
he domestic fishery can be used. The po
ential market for fish blocks made from a
lundant underutilized fresh-water fish ap
learS good. Why not then, simply start catch
ng those fish and rna kin g them into fish 
llocks? This question has to be answered on 
he basis that there are many problems -
:echnological and economic - -that up to now 
lave prohibited the use of underutilized fish 
'Dr fish-block production. 

Investigations are now underway by the 
IJ. S. Department of the Interior's Bureau of 
~ommercial Fisheries that are aimed at pro
h).cing suitable fish blocks from sheep shead 
. d burbot fillets. These studies are being 
I nducted by the Bureau's technological lab

atory at Ann Arbor, Mich., in cooperation 
ith processors from the Lake Superior and 
a ke Erie fisheries. 

Sheepshead poses the more difficult task 
~ r several reasons--rancid off-flavors de
, lop in the product during frozen storage; 

I ctions of dark brownish -red flesh degrades 
e appearance of the portions; and in some 

I stances, the texture of sheepshead portions 
hard and tough. Studies to control those 

1etrimental factors are proceeding quite well. 
Sheepshead blocks processed under several 
different conditions, aimed at controlling 
the se factors, are being prepared. The blocks 
from the studies that appear acceptable for 
commercial use will be taken to experienced 
ndustry members for further evaluation. 

Very little is known about the frozen stor
age characteristics of burbot. Therefore, in 
a.ddition to investigating the physical and ini
:ial quality characteristics of blocks made 
:rom burbot, the expected shelf life of frozen 

portlons cut from 
termined. 

Great Lakes Fisheries Exploration 

and Gear Development 
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FISHING OPERATIONS: Ex p lor at 0 r y 
drags were made at various locations around 
the lake where heavy alewife concentrations 
were observed on the echo-sounder or tover
ify the absence of alewives at certain depths 
or particular locations. Two drags (off Sau
gatuck) were made to capture chub for tech
nological studies. A total of 32 drags was 
completed, 10 during Phas e I and 22 during 
Phase II. Drags were of various lengths with 
on -bottom time periods ranging from 1 min
ute to 30 minutes. Drags made in areas hold
ing large cOl!centrations of alewives were 
shortened to less than the standard 30-minute 
period to avoid making large catches. Major 
gear damage resulted from sets in some 
areas - -in the piers at Manitowoc, at 8 fath
oms off Two Rivers and at 6 fathoms off Port 
Washington. 

FISHING RESULTS PHASE I (March 29-
April 7): During Phase I there was no evi
dence of the beginning of the spawning run 
anywhere in the southern half of the lake. 

Alewives were completely lacking in all har
bors visited and in shallow waters. The best 
landings and echo-sounder recordings of ale
wives were made in 45-50 fathoms from 
Saugatuck south along the east shore and a
long the west shore south of Port Washington; 
Alewives were not positively located off Mani 
towoc. Severe weather prevented a thorough 
survey along the east shore between Little 
Sable Point and Saugatuck. The best landing 
was 1,500 pounds in a 30 -minute drag at 44 
fathoms off Benton Harbor. 

FISHING RESULTS PHASE II (April 19-
28): From just north of Benton Harbor a
round the southern portion of the lake to Wau
kegan, dense scattered schools were located 
along the beaches in 6 -9 fathoms and heavy 
concentrations were found in all harbor s. 
Commercial trawlers fishing just in front of 
the Benton Harbor piers were landing up to 
9,500 pounds in 10-minute drags. The Kaho 
made large catches at all stations and partie
ularly in the harbor of Gary, Ind., where an 

STATUTE MILES 

PHASE I 
(March 29-April 7) 

PHASE II 
(Apri I 19 - 28) 

Track lil:tes of echo-sounding survey by the RjV Kaho during Exploratory Cruise No. 31. Shaded areas indicate bottom concentrations 
of alewives. 
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lstimated 6,000 pounds were caught during a 
l -minute drag and off Chicago where 1, 200 
)ounds were taken in 2 minutes . Soundings 
lso s howe d dense fish concentrat ions in 

h e harbors of Benton Harbor and Michi 
an City. 

From Kenosha to Port Wa shington heavy 
oncentrations were also recorded in all 
a rbors. Drags in the h ar b 0 r s of Kenosha 

and Port Washington y ielde d large catches 
~f alewives. In the open lake off tho s e 
ports the bulk of the a le w i f e had not yet 
r eached the beaches and heaviest concen
t:rations were found at 15-19 fathoms. 
Commercial trawlers fishing off Kenosha in 
18-19 fathoms were catchi ng 11 ,000to 12,000 
pounds per hour dr9-g. A large catch esti
mated at 5,000 pounds was made at 15 fath
oms off Port Washington. Al ewife apparent
ly had not y et reached the harbors or beaches 
from Sheboygan to Two Riv e r s where they 
were found to be highly c oncentrated from 
27 -29 fathoms . The Kaho landed 1,600 pounds 
in a 15 -minute drag at the s ame depth off 
T wo Rivers. Commercia l t rawlers in that 
area were mak ing comparab l e landings. 

Along the east shore from Ludington to 
Holland, alewives were virtually absent in 
the harbors and along the beaches. Weather 
pr ohibited excursions into deep water to 
f:e arch for alewife concentrations between 
Little Sable Poi nt a nd Sau gatuck. The ab
Ele nce of alewife off Ludington has been noted 
b e fore during the same time of the year. 
E' attered fish (possibly alewives) were sound
od at mid -lake in mid - water at about 50 fath
om s. 

Phase II started and e nded at Saugatuck, 
M ich. Alewives were not found at any depth 
off Saugatuck on April 19; however , by the 
e n d of the cruise on Apr il 28, heavy schools 
were concentrated in fr ont of the piers in 3i 
to 4 fathoms where commerc ial trawlers 
were making good catche s . At all locations 
where alewives were heavy, virtually no oth
e r fish were taken and only 2 yellow perch 
w ere taken during the entire cruise. 

The Kaho, departed fr om the Saugatuck 
v essel base May 3, 1966, on a 24-day explor
a tory fishing cruise in L ake Michigan, in
e luding Green Bay . This cruise, the first of 
t wo 24-day survey s, covering the entire lake 
w as primarily concerned with completing 
~nowledge concerning the s easonal availabil 
Ity of alewife and chub stocks to bottom trawl 

~ishing ge~r ~t specific monitormg locations 
m L,ake Mlc~lgan and Green Bay. This infor
mahon, parhcularly that on alewife will be 
important to the newly developed L~ke Michi
gan industrial fisheries supplying pet food 
manufacturers, and fish-meal reduction plants . 
The commercial production of Lake MiChigan 
alewife increased from a mere 400 pounds in 
1956 to nearly 15 million pounds in 1965. The 
future potential size of this fishery appears 
to be at least ten times this amount. 
Note: See Commercial Fisheries Review, April 1966 p. 26. 

(.:-df 
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Great Lakes Fishery Investigations 

BIOLOGICAL RESEARCH AND 
SEA LAMPREY CONTROL, APRIL 1966: 

Some of the highlights of Great Lakes bio
logical research during April 1966 by the Bio
logical Laboratory at Ann Arbor, Mich., op
erated by the Bureau of Commercial Fisher
ies, U. S. Department of Interior. 

Sea Lamprey Control: Electric barriers 
in 13 of the 16 Lake Superior tributaries were 
in operation by April 8. The Misery River 
and Firesteel River barriers were activated 
by April 13. Miners River weir is generally 
placed in operation in early May. The total 
catch of sea lampreys at the end of the month 
was 125 compared to 23 a year earlier. Sea 
lampreys were taken in 8 streams with the 
Two Hearted River contributing 91 of the to
tal catch. The 3 index barriers on tributaries 
of northern Green Bay were operating by April 
4. A total of 25 sea lampreys were taken 
by April 29. The Ocqueoc River barrier lo
cated in northern Lake Huron near Hammond 
Bay was placed in operation March 21, and 23 
sea lampreys were captured by the end of the 
month. 

Chemical treatment of lampre -producing 
streams was confined to southern :""ake Michi
gan and northern Lake H'1rnn Blut Creek, a 
tributary stream in the ~ eph R _ 'er sys
tem, was treated succe sblLllly with T Io hI dur
ing the last week in April. Pretreatment sur
veys of northern Lake Huron streams sched 
uled for initial treatment were well u nderway 

, by the end of the month and the t r e atment crew 
had preliminary preparations in progress. A 
comprehensive sur v e y of Lake MiChigan 
streams scheduled for treatment along the 
west shore failed to disclose sea lamprey 
ammocetes in the State of Wisconsin. Anum-
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ber of small streams in Gr een Bay treated 
four years ago also showed a lack of rees 
tablished populations. 

Lake Michigan Research: The Bureau ' s 
research vessel Cisco completed its first 
cruise of the season on April 16. Collections 
of alewives and chubs were obtained to pro 
vide material for the alewife experiments 
and pesticide studies. Following the cruise, 
the vessel was taken to drydock at Sturgeon 
Bay, Wis., where the hull was sandblasted 
and repainted. 

Experiments on the interrelationship of 
alewives with yellow perch and smelt were 
initiated. Mature yellow perch held at the 
laboratory for an egg supply spawned suc
cessfully. Although the yearling alewives 
held in the laboratory did not eat the perch 
eggs, they readily ate the newly hatched lar
vae. Adult smelt and smelt eggs also were 
acquired. Alewives fed on both the e ggs and 
the young smelt fry. In addition, rainbow 
trout e ggs are being held for hatching . This 
specie s initially will serve as a substitute 
for lake trout to permit prelimina r y investi
gations to get underway. 

Lake Superior Research: All contract 
fisher m en hired by the Bureau of Commer
cial F isheries in the biological sampling of 
lake t rout in Lak e Superior began fishing 
t heir grounds in April except one fisherman 
on Isle Roy ale. The inshore waters along 
the east shore of Keweenaw Peninsula pro 
duced good fi shing. The fishing offshore of 
the Huron Islands was less than a year ago. 
Scarring by s ea lamprey s was lower except 
i n Keweenaw Bay where fresh wounds were 
t wice as numerous as a year earlier. In 
t he Marquette area, scarring was down by 
30 percent. 

T he Bureau's research vessel Siscowet 
began ope r ating on Lake Superior during the 
final week of the month. A 4 -day cruise in 
Minnesota waters of Lake Superior in coop
eration with the University of Minnesota cov 
vered the herring grounds north of Duluth. 
Tow nets were used to sample larval fish pop 
ulations. Larval fish were readily c aptured 
and many were still in the yolk - sac stage . 
Bottom trawling also was carried out on the 
herring grounds with cor egonid species oc
cur ing predominantly in the catches. 

Lake Erie Research: The spring s am
pIing of the commercial landings of ye llow 

pike (walley es) and y ellow perch was com
plet e d during the month. Over 1,000 of each 
s p ec ie s were examine d at the south shore 
port s . Data a l s o wer e collected for compar
ative fecundity s tudie s of both species in each 
of the three basins of Lake Erie. Samples of 
fish for studies of pe stic ide residues in fish 
flesh were collected a nd s hipped to the Bu
reau ' s laborator y in Ann Ar bor. 

The research vessel Musky.!I carried out 
routine operations in the west ern b asin of 
Lake Erie in April- - servicing thermographs 
and experimental sediment c ollectors located 
in strategic areas. Preliminary tra wling was 
carried on to determine winter mortality rates 
in fish populations. 
Note: See Commercial Fisheries Review, January 1966 p . 35 , 

and February 1966 p . 19. 

* * * * * 
CHEMICAL TREATMENT OF 
SEA LAMPREY - P RODUCI G 
STREAMS CONTINUED: 

With the State of Michigan Cons ervation 
Department's approval, the U. S. Department 
of the Interior's Bureau of Commerc ial Fish
eries resumed in late April 1966, it s c hemi
cal war on sea lampreys in Michigan streams 
still harboring the eel - like killers. About 60 
tributaries of Lakes Superior, Michigan, and 
Huron are on the Bureau's lis t for treatment 
through the end of June 1967 . 

Final applications of chemicals in 2 s treams 
in Michigan and several Indiana s treams will 
complete the first round of treatmen ts in lam
prey-producing tributarie s of L ake Michigan. 

Starting in late Apr il , the Bureau hoped 
to mount its first all- ou t offensive against 
lampreys in Lake Huron s tr eams where 48 
rivers and creeks are s cheduled for treat
ment within the next 3 or 4 ye ars. 

A total of 16 s treams are scheduled for 
first treatment th is sum mer and 2 are on 
tap for their second applica tion of chemicals. 

On L ake Michigan , where streams were 
still too high for chemical work to begin in 
l ate April, the Bureau planned to re-treat 27 
streams which had re-established sea lam
prey popul ations. 

Sta rting in the summer of 1966 , chemical 
treatment will again be applied to 19 Lake 
Supe rior stre ams, 15 in Michigan and 4 in 
Wisconsin. 
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"Planned re-treatment of the Great Lakes 
ributaries does not mean that earlier work 
vas a failure," said the scientist in charge of 
le Bureau's sea lamprey control program. 
Actually, we've scored heavily on the sea 

amprey in our first round of chemical re-
E~ases and now we're going back to some of 
lese waters with hopes of knocking out lam-

i r ey populations which have become re-es
ablished," he explained. 

Latest studies indicate that lamprey num
)ers in previously treated Lake Superior 
streams have been reduced by 80 percent 
)ver the last 4 years. 

The most encouragement of the lamprey 
control program comes from evidence of 
n.atural reproduction among lake trout in Lake 
Superior. Noteworthy, too, are signs of high 
survival among hatchery-reared lake trout 
planted in Lake Superior. 

In Lake Michigan, where treatment work 
started later than in Lake Superior's streams, 
!t appears that fiShery workers also have 
been successful in reducing the sea lamprey. 
The Bureau has high hopes that its follow-up 
treatments in Lake Michigan streams will 
!lave the same results now showing up in Lake 
Superior. 
. lote: See Commercial Fisheries Review, June 1965 p. 21. 

* * * * * 
(iREAT LAKES SEA LAMPREY 
~~AGGING PROGRAM: 
- In a notice to members of the Great Lakes 
( ommercial fishing industry, the regional of
fice of the U. S. Bureau of Commercial Fish
f:ries at Ann Arbor, requested all fishermen 
to be on the alert for tagged sea lampreys. 
~ he recovery of tags from sea lampreys will 
provide valuable information to aid in further 
r educing the numbers of that parasite in the 
Great Lakes. Anyone catching a sea lamprey 
with a tag attached is requested to send the 
tag, information as to date, size of the lam
prey, exact location, and method of capture 
to the Bureau of Commercial Fisheries, U. S. 
Department of the Interior, P. O. Box 640, 
Ann Arbor, Mich., or to the Fisheries Re
search Board of Canada, Biological Station, 
Ships Canal Post Office, Sault Ste. Mar i e, 
Ontario, Canada. 

The sea lampreys are being marked with 2 
conspicuous tags. The first type consists of 
2 colored disks fastened by a nickel pin to the 

back of the animal. The second tag is a plas
tic tube which is passed through the back of 
the lamprey and joined to form a c i r c Ie. 
Markings on the tag provide biologists with 
the date and location where the sea lamprey 
was tagged. Persons returning tags will re
ceive an acknowledgment with information on 
movement and growth of the sea lamprey from 
which the tag was taken. 

Biological data obtained from the tag re
turns will provide valuable information on the 
life history and movements of sea lampreys 
in the Great Lakes. This information is need
ed to evaluate the success of the chemical 
program to control the sea lamprey. 

Gulf Fisheries Explorations 

and Gear Development 

SHRIMP GEAR STUDIES CONTINUED: 
M/ V" George M. Bower s" Crui se 64-

Phases II, IV, VI, and VII (February 21-May 
6, 1966): A 42 -day exploratory cruise off the 
southwestern coast of Florida, Tampa to Key 
West, was completed May 6, 1966, by the U. S. 
Depa rtment Interior, Bureau of Commercial 
Fis heri es ' explorat ory fishing vesse l George M . 
B owers. 

The Bureau's exploratory fishing vessel George M . Bowers . 

The cruise objectives were: (1) initial 
field testing of a prototype electr o shrimp 

"" 
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trawling system to determine the functioni~g 
capabilities, reliability and ruggedness of lts 
components; (2) underwater photography of 
the electroshrimp trawling system; and (3) 
photographic recording of the esc,:pe reac
tion of electrically-stimulated shnmp from 
the Tortugas shrimp grounds. 

PHASE II AND PHASE VI--Gear Studies 
(February 28-March 16, and April 11-26, 
1966): A prototype electroshrimp trawling 
system designed and built by the staff of the 
Bureau's Gear Research Unit was completed 
earlier this year. The system is composed 
of 4 primary components. They are the power 
control panel aboard the vessel; a cable, sup
plying power from the vessel to the trawl; an 
electric pulsing unit mounted on ope of the trawl 
doors and an electrode array. Voltage is 
controlled from a variable transformer and 
is monitored on a meter in the panel. The 
power supply cable being used for the initial 
trials is a neoprene coated, 4 -conductor A
m erican Wire Gauge (AWG) No. 12 cable . 
Two of the conductors are used for the pri
mary power source, and the other 2 conduc
tors are used to monitor voltage readings. 
The electrical pulser is encased in a water
tight -underwater housing and is attached to one 
of the trawl doors. The housing is fabricate d 
from polyvinyl-chloride tubing and is design
ed specifically for the electrical pulser. The 
electrode array is made up of 5 electrodes, 
e qually spaced ahead of the footrope. Each 
electrode is a heavy-tinned copper braid 
which has been slipped over a rope core and 
then connected to a conductor from the elec
trical pulser. 

During field trials, several faulty com
ponents were found and were either replaced 
immediately or were to be exchanged for 
parts which were on order. The first ma
terial tested for use as electrode wire was 
not adequate and was replaced. Another dif
ficulty encountered was that the designed 
voltage peaks were not obtained on a contin
ual b asi s, indicating either malfunctioning 
components or possibly underrated internal 
components in the electrical pulser. Facili
ties available in the field did not permit the 
correction of this latter condition and re
pair s were to be effected in the laboratory. 

PHASE IV--Underwater Trawl Studies 
(March 22-April 5, 1966): Turbid water con
ditions which spread uniformly over the Tor
tugas shrimp grounds did not permit the 
scheduled trawl photography to be carried 
out. Transmissometer readings indicated 

underwater visibility was limited to only 6 
feet. This would not have permitted the ef
fective detailed photography necessary. 

Operational testing was carried out on 
coral reefs adjacent to the Gulf Stream with 
the new 400 -foot film capacity motion picture 
camera. The electrically-driven unit with re
flex focusing gives the SCUBA-equipped pho
tographer more flexibility and control ~~an 
other systems available. Although addlhonal 
counter-balance weight had to be added to the 
housing, the unit handled well underwater and 
800 feet of motion picture footage were taken. 

PHASE VII--Shrimp Behavior Studies 
(April 26-May 6, 1966): Results from previ
ous cruises have indicated the escape reac
tion of electrically-stimulated shrimp have 
varied according to the type of substrate in 
which they are burrowed. Therefore, as a 
continuation of the shrimp behavior studies, 
SCUBA divers recorded photographically the 
escape reaction of shrimp from a hard clay 
bottom. The sequences were recorded with 
900 feet of colored motion picture film. The 
film will provide information on the electrical 
stimulation of shrimp on one of the important 
shrimp grounds in the Gulf of Mexico. Bot
tom samples were taken from the area for 
laboratory analysis. 

In cooperation with Woods Hole Oceano
graphic Institute, 240 drift bottles were re
leased in 40 locations off the west coast of 
Florida. 
Note: See Commercial Fisheries Review, January 1966 p. 35 and 

D'"mb" 1965 p. 33~ 

Industrial Fishery Products 

U. S. FISH MEAL, OIL, AND SOLUBLES: . 
Production ~ Areas. April 1966: Prelun

inary data as collected by the Bureau of Com-
--

u. S. Productionl! of Fish Meal, Oil, and Solubles, 
April 1966 (preliminary) with Comparisons 

Area Meal Oil Solubles 
Short 1,000 Short 
Tons Pounds ~ 

~1966: 
6,017 4,625 1,980 East & Gulf Coasts •• 

West Coast£! • • • • • 3,578 481 1,944 

Total ....... 9,595 5,106 3,924 

an. -Apr. 1966 Total 20,036 6,623 9,195 

an. -Apr. 1965 Total 18,962 11,861 5,606 

~poes not include crab meal, shrimp meal, and liver oils. 
2/Includes American Samoa and Puerto. Rico. 
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ercial Fisheries, U. S. De partment of the 
terior. 

Production, March 1966: During March 
i6, a total of 911,000 pounds of marine 
mal oils and 4 , 806 tons of fish meal was 

o duced in the United States. Compared 
1.h March 1965 this was an increase of 
: ~ ,OOO pounds of marine animal oils and 

~I u. s. P r o_duction of Fish Meal, Oil, and Solubles, 
III :\larch 1 ~66 ,!./with Compansons 

I I :\Jar. Jan.-Mar. Total 
'roduct 1/1966 1965.!.f1ge6 1965 1965 

.L Meal and Scrap: 
!er r ing ..... . ... . 
Jenhaden 3/ . .. .. . 
[una and mackerel .. . 
nclassified ...... . 

I 
Total 4/ ....... . 

!.lh Solub les: 
Jenhaden ....... . 
ther . .. ....... . 

.(Short Tons). 

216 49 

3,220 1,92~ 

1,370 73, 

4,806 3,154 

2/ 
2,752 951 

309 1,039 12,859 
- 2/ 175,838 

6,178 5;:174 25,410 
2,7191,668 27,984 

9,206 8,181 242,091 

2/ - 74,405 
5,~71 2,667 23,612 

l Total . . . ...... 2 752 957 5 271 2 667 98 017 

~ £q£y: 
:e rring . .. ...... . 
Ienhaden 3/ ..... . 
una and mackerel· .. . 

ltiher (inc . whale) .. . 

Total oil ..... . 
, diminary data. 

!Ir eluded in "unclassified" or "other." 

2/ 

458 
453 

911 

(1,000 Pounds) 

18' 

35 
12( 

2/ 471 8,603 
-::: 2/ 175,368 
826 1344 4,799 
691 394 6,864 

65! 15171709195634 

II: eludes a small quantity of thread herring. 
o .)e s DOl mclud.e a small quantity of shellfish and marine animal meal and scrap be

;ause productIon data are not available rnonthly. 
~ ce : U. S. Department of the Interior, Bureau of Commercial Fisheries. 

(I 52 tons of fish meal and scrap. Fish sol
I e s production amounted to 2,752 tons--an 
~:rease of 1,795 tons as compared with 
a r ch 196 5. 

~,,**** 

!.. S . FISH MEAL AND SOLUBLES: 
Production and Imports, January-March 
~: Based on domestic production and im
Jrts, the United States available supply of 
sh meal for the f i r st 3 months in 1966 a
Jaunted to 84, 557 short tons--18,812 tons 
lr 1~.2 percent ) less than during the same pe
od m 1965. Dom estic production was 2,260 
lOS (or 27 .6 percent) higher and imports were 
1, 022 tons (or 22 .1 percent) lower than in Jan
lry-March 1965. P eru continued to lead oth
~ countries with shipments of 43,592 tons. 

~he United State s supply of fish solubles 
:lr Ing January - Ma rch 1966 amounted to 
7 14 tons--an increase of 10.1 percent as 

U. S. Supply of Fish Meal and Solubles. January-March 1966 

Jan.-Mar. Total 
Item 1966 1965 1965 

Fish Meal and Scrap: 
.(Short Tons). 

Domestic production: 
Menhaden .......... . 
Tuna and mackerel . .. .. 
Herring '" .. . ..... . 
Other 

Total production ..... . 
Imports: 
Canada ............. . 
Peru . . . . . .. . ... . 
Chile . . . . .. . ..... . 
Norway .. . " .. . 
So. Africa Rep. .... '" 
Other countries ...... . 

7,413 
309 

2,719 

10 441 

10,432 
43,592 
14,037 

22 
955 

5,078 

Total imports. . . .. .. 74,116 

Available fish meal supplv. .. 84 557 
Fish Solubles 2/: 
Domestic proDuction. . . . .. 5 271 
Imports: 
Canada. . . . . . . . . . . 378 
Iceland. . . . . . . . . 33 
Other countries ..... 32 

Total imoorts . . . . . . . . 443 
Available fish solubles supply 5 714 

lJlncluded with uather . " 

1/ 
5;474 
),039 
1.668 

8 181 

10,076 
80,220 

2,080 

500 
2,312 

95,188 

103 369 

2 667 

458 

2,066 

2 524 
5 191 

175,838 
25,410 
12,859 
39,264 

253 371 

43,830 
209,801 

5,651 
78 

5,100 
6,206 

270,666 

524 037 

98 017 

3,650 

5 138 
103 155 

YWet weight basis except for llnIX>rts from South Africa Republic (included in Hother 
countries ll

). 

Source: U. S. Department of the Interior, Bureau of Commercial Fisheries, and 
U. S. Department of Commerce, Bureau of the Census. 

compared with the same period in 1965. Do
mestic production of fish solubles increased 
97.6 percent and imports of fish solubles de-

creased 82.4 P~~. f'!il 

~~~ 
Inventions Patented 

LIVE BAIT VENDING MACHINE: 
A recently patented live bait vending ma

chine consists of a housing of many storage 
slots which communicate with a discharge 
opening. The storage slots hold the contain
ers in which live bait or other items are 
stored. The vendor is placed on a reservoir 
of water with an agitator to aerate the water 
which will keep the bait alive for weeks. A 

'. 
~~ .[ ~ ~ . 

:; 

• 
" 

II 

.' .' ~ : 
; ... -. -'-" .:. ~ : ~-.. 
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coin -operated dispenser release s one con
tainer at a time. Being manually-operated, 
there is no need for electricity. 

The vendor is also adapted for vending 
other items such as dough bait, worms, fish
ing tackle, and even frozen bait, food, or cold 
drinks when placed on a refrigerator unit. 
The main purpose of the vendor is to have a 
variety of bait and tackle available for the 
fishermen at all times of day or night--24 
hours a day. (D. S. Patent No. 3,209,884 is
sued Richard A. Stehling, Sr., Mason Route, 
Fredericksburg, Texas.) 

*~,*** 

COMBINED CLAM AND 
OYSTER OPENER: 

A patent was recently granted on an inex
pensive combination clam and oyster opener 
that is simple and rugged. 
It eliminates cutting of the 
hands of the operator. All 
size clams and oysters can 
b~ opened simply by rais
ing or lowering the adjust
able guide. A working 
mode lis available. (D. S. Patent No. 3,231,930 
issued Theodore R. Berry, 16 Harriet St., 
West Orange, N. J. 07052.) 

Maine Sardines 

CANNED STOCKS, APRIL 1966: 
Canners stocks of Maine sardines on A

pril 1, 1966, were down 2,000 cases from 
those of the same date in 1965, and down 
387,000 cases from stocks on hand 3 years 
earlier. 

Preliminary data show the 1965 pack as 
1,266,903 standard cases (100 caris 3t-oz.) 

canned in 23 plants in Maine. That was 46.3 
percent more than the 865,751 cases packed 
during 1964, when fishing was extremely poor. 
The 1965 pack was 21.8 percent less than the 
1,619,235 cases in 1963. 

The 1966 pack of Maine sardines through 
March 19 totaled 30,651 standard case s , ac 
cording to the Maine Sardine council. The 
pack during the same period a year earlier 
totaled 19,883 cases. Fishing had been lim 
ited along the entire Maine coast due to ad
verse weather conditions. 

The new law legalizing year-round canmng 
of Maine sardines removed the tradItIonal De
cember 1 closing date for the packing season. 
The new legislation opened winter canning to 
all Maine sardine packers and allows winter 
canning with domestic as well as imported 
herring. 
Note: Sec Commerclal Fisheries Review, April 1966 p . 28 . 

Maine 

FISHERY LA DINGS, 1965: 
Landings of fish and shellfish at Maine 

ports in 1965 totaled 204.8 million pounds 
valued at $21.9 million. Compared with 1964, 
the quantity increased 6 percent, but the valu 
was about the same. Sea herring landings of 
70.2 million pounds were 9.3 million pounds 
above the 1964 total and accounted for the 
greater part of the overall increase of 12 .3 
million pounds. 

Ocean perch landings amounted to 60.3 
million pounds compared with 58.9 million 
pounds in 1964. Knox County accounted fo r 
61 percent of the total, while nearly all of the 
remainder was landed in Cumberland County. 
Landings of ocean perch taken from the Gulf 
of Maine declined slightly in 1965. 

Canned Maine Sardines--Wholesale Distributors' and Canners' Stocks, April 1, 1966, with ComparisonsY 

T-ype Unit 
1965/66 Season 1964 /65 Season 1963/64 

4/1/66 1/1/66 11 /1/65 7/1/65 6 / 1 / 65 4/1/65 1/ 1/ 65 11 / 1/ 64 7 / 1/ 64 6 / 1/64 4/1/64 1/ 1/64 

Pistributors 1,000 actual ca:JJ 234 267 289 194 198 236 238 291 234 254 291 261 
~anners 1,000 std. case 312 520 689 295 203 314 538 629 514 499 658 1,063 

~Table3represents marketing season from November 1-0ctober 31. 
~100 34 <>z. cans equal one standard case. 
Note: Beginning with the Canned FoodlRefert of April 1, 1963, U. S. Bureau of the Census estimates of distributors ' stocks were based 

on a revised sample of merChant who esa ers and warehouses of retail multiunit organizations. The revised sample result ed in better 
coverage. The January 1, 1963, survey was conducted with both samples to provide an approximate measure of the differenc e in the 
two samples. That survey showed that the estimate of distributors' stocks of canned Maine sardines from the revised sample was 13 
percent above that given by the old sample. 

~ource : U. S. Department of Commerce, Bureau of the Census, Canned Food~ April 1, 1966. 



Ily 1966 COMMERCIAL FISHERIES REVIEW 33 

Landings of whiting, 2 7. 7 million pounds 
\re weight), were 1 0 percent above 1964 and 
t a new record for t he s econd consecutive 
cr . After getting off to a rather slow start, 
increased fleet of otter trawlers and a 
ghtly longe r s e a son resulted in the record 
c h. Cumberl a nd County led in whiting 
dings with 1 9. 7 million pounds, followed 
Sa gadahoc Cou nt y with 4. 1 million pounds 
I Lincoln County with 3 . 7 million pounds. 

Maine lobster catch and value, 1956-65, 

Lobster t otals declined 12 percent from 
e previous year to 18 . 9 million pounds. 
'11S was the smallest catch since 1950 and 
18 the c ause for considerable concern 
roughout the industry. A cooperative pro
'am on the study of lobsters was 1fndertaken 

t he Maine Department of Sea an1 Shore 
I:, eries and t he U. S. Department of the In
r iorl s Bureau of Commercial Fisheries in 
i() 5 . Lob ster bait shortages, which are oc
l'ring m or e f r equently each year, were al
i ated s om ewhat in 1965 by a two -fold in

I(~ase in t he catch of alewives to 3.1 million 
lunds. 

Shrimp landings (2.1 million pounds) set a 
lcord in 1 965 and doubled the 1964 catch. 
m and for tho s e shellfish continued to grow 
a rapid pace. There were two peeling ma

line s in ope ration in 1 965. Most of the 
lrimp were marketed as fresh and frozen 
1W peeled m e ats . (U. S. Department of the 
te rior, Bureau of Commercial Fisheries, 
:ranch of Fis hery Statistics.) 

Marketing 

EDIBLE FISHERY PRODUCTS FIRST 
QUARTER 1966 AND REVIEW 'OF 1965' 

The demand in the United States for 'edible 
fiShery products is expected to continue strong 
throughout 1966, reflecting rising ~ 
consumer income, relatively high 
meat prices anticipated through ~ ~ 
the summer months, and popula - ~~ 
tion gains. Moderate advances in - -.:. 
retail prices for both canned and frozen prod
ucts appear likely. 

With the exception of red salmon, current 
supplies of most canned fishery products are 
about adequate. Supplies of frozen fishery 
products at the end of the first quarter in 
1966 were up from the previous year, mainly 
because of larger stocks of imported fish 
blocks. Stocks of fish sticks and portions, 
spiny lobster tails, scallops, and crab meat 
were substantially larger than in the previous 
year. On the other hand, cold -storage hold
ings of raw, headless s h rim p were down 
sharply. 

Final data for 1965 indicate that per capita 
consumption of commercially-caught fish and 
shellfish amounted to 11.0 pounds, edible 
weight, up from 10.5 pounds in 1964 and 10.7 
pounds in 1963. The increase resulted large
ly from increased consumption of canned fish
ery products, 4.4 pounds per person in 1965 
compared with 4.1 pounds in 1964. Consump
tion of fresh and frozen fishery products in 
1965 amounted to 6.1 pounds per per son, up 
0.2 pound from a year earlier. In addition, 
per capita consumption of fish and shellfish 
taken by sportsmen and for home use by com
mercial fishermen was estimated at 3 pounds 
per person. 

Annual per capita consumption of commer
cially-caught fish and shellfish in the United 
States has, for many years, averaged 10 to 11 
pounds except for a few years during the de
pression of the 1930 1 s and World War II. AL
though the use of fresh and frozen fishery 
products has not shown a significant change 
in the past 30 years, there have been changes 
among products and species. The, consump
tion of domestically-caught Atlanhc mackerel, 
cod haddock, ocean perch, and oysters, has 
deciined significantly. Consumption of fish 
sticks and portions produced from imported 
fish blocks has increased. Shrimp consump
tion also has risen; both domestic production 
and imports of shrimp have grown. 
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Per capita consumption of Crllln d flSh ry 
p r oducts reached a p uk in the 1830' S, av r
aging 4.7 pounds during th y ar fr III l!J3 
to 1939. Consumption of cann cI salmon d - I 
clmed from an average of 2.1 pounds p [" C p
ita in the 1930' s to less than 1 pouno f r a h 
year Since 1958. Consumplic 11 f cann d I 
cific sardines also has deopp J shaep y. C 
versely, the use of canned tuna has grown 
rapidly, from a half pound p r p( rSon m1 3 
to more than 2 pounds sine 195. 1 h c n New York 
sumption of cured fi sll ry prot!1l t 11 t d-
ily from 3 to 4 pounds per p rson th 
century to about a half pound 111 l' 

Over half of the fishery prod d 
in the United States cam fr m ahr 
(including raw materials Ul:) d m a s a 
processing) and the strong dum 
will continue to encourage lmports. 
of fresh or frozen tuna and shrlmp, 
largest import items, arE' much a 
1965 levels. If dome::;tlc and ng 
two species are not substanha 
in 1965, imports must mcr s 

Specles 

Fish 
luefish . 
utterfish . 
od •.•• 
lounders: 
Gray sole 
Blackback 
Yellowtail 
Fluke •.•• 
Unclassified 
enhaden •. 

cup or porgy 
ea bass ... 
trlped bass • 

iting •••• 
nclassified: • 

Total Fish 

Shellfish 

Grand Total . 

1,800 
2,2 7 3 
3,671,223 
2,451,552 

30,139,635 
7,536,1:18 

381,611 
702,9 5 

3,337,6 5 
2,765,409 

55,421,433 

648,571 

5,947,632 
5,344 

205,553 
1,505,240 

42,900 
295,310 
199,336 

886,043 
2,917,153 

974,063 

13,627,145 

69 , 048,578 

417,407 
7 6,701 

84,467 
135, 31 
160,522 
226, 72 

67,6 

46 277 

5,149,573 5 402 292 , 135, 545 
1 526 5 850 1, 464 

66 540 180, tl32 55 07, 
126,783 217,676 10 , S52 

9,669 40,950 , , 989 
44,813 124 950 16,512 

322,471 213,46 315,037 

721,497 687.096 731)",*7~ 

1,898,374 2,044,332 1, 114,682 
66,009 1, 007, 130 74,008 

8,853,532 11,47 1,297 6 , 866,987 

1 1,864 , 662 79 , 157 , 617 9,884,035 

1 In addit ion to the catch in the Marine District there was a catch in the Hudson River area total ing 172 , tOO pounds \ a I u e d at 
$24 , 185 consisting of shad 78,200 pounds , striped bass 29 , 500 pounds , al ewives 37,000 pounds, and o ther species 27,400 poune 

ot e: Does not include the catch of unclassified fish for reduction . Univalve and bivalve mollusks are repo rted in pounds of meats 
All other species are shown in round weight. 
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cating tuna and s w 0 r d f ish conc ntl ation 
based on analysis of th tht rmal environm nt 
structure, and (2) surv y tl1 dlstrlbutL)!1 nd 
abundance of tuna and swordfish 111 th l. orth
western Atlantic during Int wint r. 

CD 
<::> 

F19. 2 - Station pattern of M/V Delawar CruISe 6 -2 ( rc:h -
Apr 1 6, 1966.) 

GEAR USED: Fishing gear consist d of 
l65-fathom umts of long line with t n branch
lines attached at 15 -fathom intervals. Each 
10-hook unit was buoyed from the surf c 
with a 5- or 20-fathom line. qUld and h r
ring baits were alternately used on ev ry 
other unit. Adjunct equipm nt lI1clud d a ma
rine radiofacsimile recorder, bathyth rmo
graphs (BT's), bathykymographs (BKG's), 
and a recording thermograph. 

METHODS OF OPERATIOi T: The approxI
mate geographic position of each fishing sta
tion was selected using data from general sea 
surface temperature isotherm charts and 
sonic layer depth charts received daily from 
the U. S. 1 aval Oceanographic Office by the 
radiofacsimile recorder on the vessel. The 
validity of the data was checked and the ex
act position of each station was determmed 
from analysis of actual observations on sea 
surface temperature variation by recording 
thermograph, and BT's along the vessel track 
into the area. With the exception of two day 
sets of long-line gear, 60 units of long-line 
gear (600 hooks) were set after midnight at 
each station and hauled after sunrise to per
mit the gear to fish during the dark and light 
hours of the day. The effect of current on 
the gear was measured by plots of Loran 
bearings on the ends of the long-line set at 
time of setout and haulback. BT recordings 
of the subsurface-temperature p r ofile were 
t ake n at the time and position of each Loran 
b e aring. The depth of the gear, and the time 

Y 110 flO tuna (Thunnu albacare) ere 
found at 4 of th 5 tations ha ng :surface 
t mp ratur of 690 F. or greater . verage 
w 19ht of 18 fish caugh wa 35 pound s. Alba 
core Thunnu alalunga) 'ere taken in small 
numbers at all but the 3 v.. esternmost s t at ion I 

provldmg new distributional mformation on 
the species at that time of year . Size of alba ' 
core averaged 34 pounds , with a range of 10 
to 59 pounds. Big - eyed tuna (Thunnus obesus 
were taken at 4 stations, with a good catch 
rate (2.5 fish per 100 hooks) at one of the sta" 
tions. Size of big - eyed tuna averaged 102 
pounds, with a range of 31 to 13 8 pounds. 

Large catches of blue shark (?rionace 
glauca) were made throughout t he area. A 
total catch of 359 blue s hark from the 12 sta
hons fished weighed an estimated 16 tons. 
Shark damage to fi s h was not significant, al
though considerab le time was lost due to fre
quent snarls and parting of the gear. 
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(3) observe lobster habitat using a deep-sea 
still picture camera. The areas of oper ation 
were Cape Cod Bay, Stellwagen Banks, Jef
freys Ledge, general area of George Bank, 
Corsair, Lydonia, Veatch and Hudson Can
yons, and South Long Island Slope. 

The Albatross IV, research vessel of the U. S. Bureau of Com
mercial Fisheries. 

FISHING OPERATIONS: Herring: Three 
herring trawl sets lasting 1 hour each were 
made at some stations in waters of 24 to 50 
fathoms yielding a total of 4 bushels. The 
herring obtained were from 19.5 to 32.5 cen
timeter s (about 8 to 13 inches) long. At an
other lobster station a half bushel of herring 
was obtained and those fish were from 24.4 
to 30.1 centimeters (about 10 to 12 inches) 
long. The majority of herring in the samples 
were from the 1960 and 1961 year -classes. 
Shipboard examination of gonadal condition 
showed that the majority of the fish were in 
late stage VIII of maturity. A total of 70 her
ring blood samples was taken for analysis. 

Lobster: A total of 29 trawl sets was made 
at the 5 major lobster stations covered. The 
sets made in water s of 60 to 160 fathoms yielded 
about 950 lobsters, 55 percent females and 45 
percent males--63 of the females were berried. 
The average weight of the entire catch was 4 
pounds, and the average weight of legal size 
lobsters was 5 pounds. The range in weight of 
the entire catch was 0.1 to 22 pounds. The larg
est catch occurred on Hudson Canyon where 10i 
baskets of lobsters were obtained from a I-hour 
~ow. Large lobsters were prevalent on Lydon 
la and Oceanographer Canyons, while short lob
sters were prevalent in the cat c he s from 
Veatch t s and Hudson Canyons. A total of 42 lob
sters was collected from the 16 lobster stations 
fished on the South Long Island Slope and the 3 
lobster stations fis hed in the Gulf of Maine. 
The largest catch in that transect made at one 
station yielded 13 lobsters. One lobster (5 

pounds) was collected from the Stellwagen 
Bank station. Species of fish, other than her' 
ring, collected during the cruise were had
dock (30 bushels), American dab (2 bushels). 
yellowtail (7 bushels), winter flounder (l~ 
bushels), sand dab (1 bushel), alewives (4 
bushel), cod (7 bushels), eel pout (5 bushels) 
pollock (5 bushels), cusk (1 bushel), hake (1 
bushel), sculpin (i bushel), dogfish (7,500 
lbs.), goose fish (3,700 lbs.)", halibut (4 pounds) 
and grenadiers (* bushel). 

CAMERA OPERATIONS: In all, 7 carner" 
"drops" were made during the cruise. Our
ing each drop 20 to 30 pictures of the ocean 
bottom were taken, mostly in known lobster 
grounds. The drops were made on the slopes 
of Georges Bank and on the troughs, slopes 
and runs of Lydonia, Veatch and Hudson Can
yons. 

PLANKTON OPERATIONS: During the 
cruise, 18 one -meter net plankton tows lasting 
15 minutes each (5 minutes at 20 meters., 5 min
utes at 10 meters, and 5 minutes at the sur
face ) were made. A total of 6,305 herr'ing 
larvae with an average length of 39 millime
ters or about 1.5 inches (range 30 to 50 milli' 
meters or 1.2 to 2.0 inches) were obtained. 
Approximately 80 percent of the larvae were 
from 3 stations. No larvae were obtained at 
the other stations. 

HYDROGRAPHIC OBSERVATIONS: Sea 
bed drifters and drift bottles were released 
at selected stations along the Continental 
Shelf. At each trawl station bathythermo
graph (BT) casts were made, salinities col
lected, and weather observations recorded. 
Note: See Commercial Fisheries Review, January 1966 p. 41. 

• North Pacific Fisheries Explorations 

and Gear Development 

HAKE AND ANCHOVY 
POPULATION SURVEY CONTINUED: 

MI V " John N. Cobb," Cruise 77 (April 13-
Ma~19-66): A 3 -week pelagic survey for 
northern anchovy (Engraulis mordax) in wa
ters off the Washington coast between Cape 
Flattery and the Columbia River mouth wa~ 
recently completed by the exploratory fishIng 
vessel John N. Cobb, operated by the BureaU 
of Commercial Fisheries, U. S. Department 
of the Interior. Two days of the alloted time 
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l1e cruise were used in pelagic fishing and 
r evaluation in Puget Sound prior to the 
e duled departure date. 

(::/)\ 

WASHINGTON 

• 
C] 

J of operations during M/V John ~. Cobb Cruise 77 (April 15-
1966). 

)BJECTIVES: The primary objectives of 
c ruise were to: (1) obtain data on the 
gr aphic and bathymetric distribution of 
11 ern anchovy during the time interval 
. pril-early May; (2) obtain data on the 
Ihing efficiency of the modified i-scale, 
~'h mesh version of the Mark II I Cobb" 
I ic trawl for northern anchovy; and (3) 

( n biological information on northern an
y . A secondary objective was to obtain 

p Ies of northern anchovy for composition 
~ : sis by the Bureau I s Seattle Technolog
l ~ Laboratory. Objectives of the 2-day 
J ic fishing and gear evaluation effort in 

t Sound wereto: (1) have SCUBA equip-
1< ivers assess the degree of structural 

ification necessary to achieve proper 
--t 1 pattern of the ~-scale net ; (2) fish the 
'1! odified trawl on ~oncentrations of Pacific 

e (Merluccius productus) in Port Susan; 
~ (3) return samples of Pacific hake and 
I ton to the Bureau's Seattle Biological 
1 ratory for biological analysis. 

:iEAR: Midwater trawls fished during the 
ey were: (1) the Standard Mark II" Cobb" 
gic trawl, constructed of 3 -inch mesh 

1: - ifilament webbing, equipped with a full 

METHODS OF OPERA TIO~ ·S: Onshor 
offshore echo-sounding trans cts w r m 
at oblique angles to the coast b tw n th 10-
and 140 -fathom isobaths. pon I cahon, f1 h 
populations were sampled with a pelagl trawl 
to obtain data on specl s composl 1 n and a
vail ability to the trawl. Post-samphn pr -
cedures included the outlining of slgmfl an 
schooling areas by closely spac d e ho-s und
ing transects. A bathythermograph cas. 1th 
its associated sea -surface r f renc t mp r
ature, was made after each haul. 

TWO-DAY PUGET SO TD Ef I HT: n 
drag, 2 plankton tows, and 5 bathyth rmo
graph casts were made in Puget Sound. 2-
minute drag at latitudt' 48006.6' 1 • and I ngl
tude 122022.8' W., was made on strong cho 
traces ranging between 45 and 63 fathom ov r 
an average bottom depth of 65 fathoms. bou 
9,000 pounds of Pacific hak w r coli t 
A random sample (289 fish) show d a 3.1:1 
male to female sex ratio, r '> s p c t 1 

Length measurements ranged from 1 to 
centimeters 02.2 to 18.1 inches) ... 1th m 
averaging 35.0 centimeters 03.8 Inch 
females 37 . 9 centimeters {about 1 .9 m h 
Gonads were observed in van u st 
development. A brief eXaminatIOn by p r 
nel from the Seattle Biologlcal Labor t r 
showed that both plankton samples on 
hake-like eggs. Vertical t mp r tur pI 
files taken in Port Susan sho\\ d sur 
ter temperatures ranging from 9.8 
F while corrected temp ratur ., 0 0 
oms ranged from 48.5 to 4. F. 

SCt;BA-e9uipped divers b 
unmodi ied ;r,scal , ~-mch m 
the l\Iark II I Cobb" pelaglc ra 
excessive amount of ball onm 
der tow at a balanced de h 0 

This feature was succe ful 
lengthening the cns -cro 
modified version was th .. u 
mainder of th crU1_ . 
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WASHINGTON COAST EXPLORATIONS: 
A total of 6 hauls, 5 with the modified i-scal 
t-inch mesh trawl and one with the Standard 
Mark II" Cobb" trawl was made off the Wash
ington coast between Gray land and the Co-
1umbia River Lightship over average bottom 
depths ranging from 23 to 74 fathoms. An
chovy was the dominant species collect d, fol
lowed by silvergray rockfish (Seb~_stode:!.. 
brev ispinis), yellowtail rockfish (Scbns
todes flavidus), starry fl 0 un d e r (Plati
C1ithys stellatus), and dogfish (~'l.u a Ius 
acanthias). 

No echo traces indicatmg anchovy wcr 
observed between the 10- and 140-fathomiso
baths from Cape Flattery to Grays Harbor 
during the survey. The area between Grays 
Harbor and Pacific Park showed an occasion
al weak to fair echo trace over bottom rang
ing from 19 to 41 fathoms. A total of 75 
pounds of anchovy was collected from alO
minute tow off Grayland, on light scattered 
t races ranging from 8 to 15 fathoms in depth 
over an average bottom depth of 33 fathoms . 
T h ese fish ranged from 6 to 13 centim ters 
(2 .4 to 5.1 inches) and averaged 8.96 centi 
meters (3.5 inches) in length. 

The area between Pacific Park and the 
Columbia River Lightship showed several 
fair to excellent concentrations of anchovy
like traces between the 12- and 74 - fathom 
isobaths. Excellent echo traces showing sev
eral concentrations of anchovy -like signs 
were located throughout a 21-- by 1 t -mile area 
lying west of the Columbia River mouth over 
bottom ranging from 21 to 35 fathoms . A 
5,00o-pound catch of anchovy was made in a 
15-minute tow on those traces, which ranged 
from 1 8 to 32 fathoms in depth over an aver 
a ge bottom depth of 35 fathoms . These fish 
r anged 10 to 18 centimeters (3 .9 to 7.1 inch 
es) and averaged 14.15 centimeters (5 .6 inch 
es) in length. Extreme gilling was observed 
throughout the bag of the 1 - scale t - inch mesh 
trawl. Excessive gilling occurred again dur 
ing a 60-minute tow off Peacock Spit . A total 
of 3,000 pounds of anchovy was c ollected fr om 
heavy echo traces ranging from 14 to 21 fat h
oms in depth over an average bottom depth of 
23 fathoms . Anchovy ranged from 11 t o 18 
centimeters (4.3 to 7 .1 inche s) a nd av eraged 
15. 03 centimeters (5 . 9 inche s) in length. A 
single 30 -minute tow, with the Standard Mark 
II" Cobb" pelagic t r awl, y i elded 18,000 pounds 
of a nchovy off Cape Disappointment. Heavy 
echo traces ranged from 17 to 22 fathoms in 
depth over an average bottom depth of 23 

fa t hom s . 0 g illing waS ob s erv d during th 
low. 0 sign s WPT ob s , rv d bet 1/ 'cn the 10. 
a nd 50 -fathom isobat h s south of the Columb 
Ihv'r Lightship . 

'OOPE R AT IVh S'! UDlhS: In c ooperatio 
wi t h thc Bur au I S S_attk ' f ·ch nology Labor 
tory, about 7 tons of north rn a nc hovy were 
d livered to 0. comme r cial fish company in 
Warr nton, Or g., for _xp _rlme n al reducti 
studies . Sampl S of anchovy w r retamed 
and froz n from most hauls fo r pro x 1 m a 
c mposition studi s by th_ SeattI Technolo 
Laboratory . Two tows with a I -meter plank 
ton net w -re made in P or t lsan, Pu t Sound 
for additional information o n P ac if 1 C hake 
studies pr sently bcing conduct .d by the Bu
~I s Seattle Biological L aboratory . 
Not: S e Comm relal Hili rlcs Rc , iew, Junc 1966 p. 25 . 

North Pacif ic 

S Ll\IOI T RE E 

;9;;' .~ 

~~ . 
Y,0 ... / ~ 

Investigations 

PL iT, ED F OR S L I E R 1 66: 
The U. . De partme nt of the Interior's Bu 

reau of Commercial Fishe r ie s Biologlcal Lab 
oratory in Seattle, \ 'ash ., will send its re
search vessel, the George ~ Kelez, and two 
chartered vessels to the l'or t h Pacific durin!! 
summer 1966 for r e s earc h o n salmon. The 
Bureau's research vessel wi ll fi sh a serie s 
of stations sout h of nalaska Island along 
long . 167 0 W. Two charte r e d vessels, the 
Paragon a nd St. lichael, are to fish stat ions 
about 330 miles e a s t and west o f the George 
Kelez at long . 17 60 W. south of Adak Island, 
and at long . 158 0 W . south of the Shumagin Is 
lands . 

Fig . 1 - Buru u of Commercial Fisheries vessel R / V Geo~.!!' 
Kelez. 
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St ations will be fished on e a ch longitudinal 
e to study the north -to - sout h distribution 
b mature salmon south of the Aleutian Is

s and Alaskan Peninsula. Repeated fish 
a t the various stations will yield data on 
rement and changing character istic s (spe

EI, age, origin, etc.) of salmon populations 
h ose areas with time. F ishing will con-
e from about July 1 until about September 
966. Sampling gear will be sur face gill 

SI 1,400 to 1,500 fathoms long, consisting 
~;)Ur mesh sizes--2%, 3i, 4t, and 54 inches 
retched measure). 

2 - Bureau of Commercial Fisheries chartered vessel M / V 

3 - Bureau of Commercial Fisheries chartered vessel M/V 
Michael. 

P rimary objectives of the summer cruise 
. t o: 

(1 ) Determine t he relative abundance, 
th -to-south distribution, age composition, 
r acial origin of immature salmon south 

the Alaska Peninsula and Aleutian Islands. 

This information may sugg st mor 
methods of forecasting runs of c 
on in Bristol Bay. 

(3) Compare catches from gill n 
purse seines for information on s 1 
both types of gear for certain sp Cl 
and ages of salmon. 

(4) Obtain oceanographic data to lmpr 
understanding of the distribuhon and abun 
dance of salmon. 

This cruise will be the greatest 
personnel and vessels that th Bur u ' s 
tle laboratory has expended in sev ral yr. 
Detailed knowledge of the summ r dl trlbutl n 
of immature salmon from ar as south of h 
Shumagin Islands as far west as dak lInd, 
a distance of over 700 miles, is xpect 
gained from studies. 

--By RIchard kkala, FISh ry R 
Biolog ,cal Laboratory 
U. S. Bur au of CommercIal FISh r 
Seattle, WashIngtoD 9 102 

Oceanography 

A broad mark t developm 
underway to attract buyers, agen 
tributor~ to the exhibition fr m 
and from neighboring coun rl 
Europe. 
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A market survey conducted in Western Eu
rope for the U. S. Bureau of International 
Commerce pinpointed business opportunities. 
Among some of the business opportunities 
were: ocean mineral and food resourc e s de
velopment; fisherIes research and fi sh farm
ing; marine and civil underwater e ngine ering, 
construction, and harbor inst allation; marine 
biology and geophysical oceanic research, 
underwater TV, and movies; and hydrography. 
The survey revealed that a growing number 
of European firms was interested in diver 
sifying their capabilities to take advantage of 
advanced ocean sciences and engineering to 
develop the vast resources of the ocean. 

As in the United States, Western European 
firms and organizations, both private and gov 
ernment, now are engaged in a wide variety of 
oceanographic activities--phYSICS, chemistry, 
meteorology, graphics, geology, metallurgy, 
biology, medicine, naval architecture, and 
civil engmeering. 

U. S. firms interested in taking part in the 
Frankfurt Trade Center show may obtain ad
ditional information and marketing facts from 
the Bureau of International Commerce, U. S. 
Department of Commerce, Washington, D. C . 
20230, or from any of the Department's 42 
field offices. 

* * * * * 
DEEP-WATER BUOY SYSTEM 
IMPLANTED OFF CALIFORNIA COAST 
FOR OCEAN RESEARCH: 

The successful implantation of a three
point buoy moor in deep water (4,300 feet) 
was recently made by a marine engineering 
firm. This buoy system, installed for the 
Environmental ScientifIc Services Adminis
tration (ESSA) of the U. S. Coas t and Geodetic 
Survey, is located 80 miles off the California 
coast. The purpose of the buoy system is t o 
support instruments which are recording con 
tinual magnetic measurements for t he first 
time in the deep ocean basin. The proj ect 
scientist for ESSA termed the retr i eval of t he 
first 60 days of recorded data as a " s ignifi 
cant step toward the establishment of m ag
netic observatories throughout the 78 pe rcent 
of the world covered by the oceans" . P revi
ously, the engineering firm succe s sfully im
planted and recovered a similar buoy sy stem 
for ESSA in 12,000 feet of water. 

The system consis t s of a stable toroidal 
(doughnut-shaped) buoy, 8 fe et in diameter, 

moored 100 feet below the water 's surface. 
The buoy is anchored in exact position by 
three 6,150 ft. wire moormg legs. To prevent 
the wire legs from sagging, glass floats are 
attached at 120 -foot intervals along each of t h 
legs. The foam -filled buoy supports an in
strument case containing a magnetometer 
which measures "the earth's magnetic field 
vector. After 30 days, the magnetometer is 
removed from the buoy and the batteries are 
recharged for 24 hours; the instrument is 
then remstalled in the buoy. 

51 TE MARKER BUOT 

===- -< 
= ~:L,~ 

INSTRUMENT BUOY 
100 FEET BELOW SURFACE 

RECoviR~ / 

~NSTRUItlENT CAPSULE 

~-l.::l~D~', f 

NEUTRALLT BUOTANT MOORING 
LEGS WIRE ROPE WI TH GLASS 

FLOATS ATTACHEO 

• 

~ 
1. 

4300' 
WATER DEPTH 

Stable deep-water buoy for loog-tenn geophysical measurement . 

According to the engineering firm, this ~ 
buoy s y stem is the first to hold position with i 
out ver tical, horizontal, or rotational move- I 
ment a nd to allow the collection of precise 
deep-ocean geophysical measurements. Al
though it was designed by ESSA primarily as 
a deep-sea magnetometer station, the syste~~ 
provide s a highly stable platform which readJ ily can be instrumented with a variety of othe 
sensor s. For example, it can be used to me as -
ure deep-sea tides, seismic sea waves (tsu
namis), or to provide a geodetic bench mark. 
11 Hopefully, a series of these buoy systems 
will be implanted throughout the world ena
bling man to increase his knowledge and un
derstanding of the deep ocean," said the ESS.A 
scientist. 
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.l lmon 

S. PACIFIC COAST 
\ NED STOCKS, APRIL 1,1966: 

, n April 1, 1966, canners' stocks (sold 
d unsold) in the United States of Pacific 
ned salmon totaled 1,183,396 standard 
es (48 I-lb. cans)--302,551 cases less 
1 on March I, 1966, and 252,349 cases 
3 than on April 1, 1965, when stocks to
·d 1,435,745 standard cases. 

On the basis of total stocks of 1,621,019 
llal cases (consisting of cans of i-lb ., i-
, I-lb., etc.), red salmon accounted for 
. 7,151 cases (mostly I-lb. and i-lb. cans) 

E>8.6 percent of the total canners' stocks 
. April 1, 1966; pink salmon accounted for 
,', 864 cases or only 15.8 percent (148,831 

e s were I-lb. talls). Next came coho or 
'fe r (102,039 cases), followed by chum 
',726 cases), and king salmon (58,2 39 cases) • 

.lIe 1 - Total Canners' Stocks of Pacific Canned Salmon, 
April I, 1966 

ies Apr. I, 1966 Mar. I, 1966 Feb. I, 1966 

...... (No. of Actual Cases) ..... . 

58,239 66,421 87,321 
1,112,151 1,315,770 1,553,294 

0 .... 102,039 11P,342 155,072 
255,864 365,595 520,292 

rn •... 92,726 142,969 201,711 

~ .. 1,621,019 2,010,097 2,517,690 

[!ar; yover stocks at the canners' level to
t d n3,575 standard cases on July I, 1965, 
t 'lpproximate opening date of the Pacific 
I ~ lOn pa~King season. Adding the 1965 new 

season pack of 3,541,187 standard c 
brought the total available sup ply for the 
1965/66 market season to 4,274,7 2 tandard 
cases. 

Shipments at the canners' I v I of all lm
on species from July I, 1965, to pril I, 1 6, 
totaled 3,091,366 standard cas s. Th carry
over of 733,575 standard case::; on July 1,1 5, 
the beginning of the 1965/66 sales y ar, wa 
substantially lower (37.6 percent) than th 
carryover of 1,175,588 cases a year arh r. 

Data on canned salmon stocks ar bas 
on reports from U. S. Pacific Coast cann r 
who packed over 96 percent of th 1965 salm
on pack. (Division of Statistics and Econom
ics, National Canners Association, pril 27, 
1966. ) 
Note: See Commercial Fisheries Review June 1 b6 30. 

Sea Scallops 

SUPPLIES PLENTIFUL DURI~ 
FIRST QUARTER OF 1966: 

The consumption of sea scallops In th 
United States was up sharply as of .i\larch 1 G 
January-March 1966 consumption was 8.5 mIl
lion pounds compared with 6 .0 million pounds 
a year earlier - -42 -perc('nt increas . .1uch 
of the increase in consumption can be attrib
uted to lower retail prices, particularly for 
frozen scallops. In March 1966, retall PrlC s 
for fresh and frozen scallops at Boston av r
aged 13 percent below the Decemb r 1965 
levels. Prices for frozen scallops In Balti-

Table 2 - Total Canners' Stocks on Hand April 1, 1966 (Sold and Unsold), by SpecIes and Can SIZe 

King Red Coho Pink Cbum 

• • . • (Actual Cases) • . • • ...... 
3,763 138,101 46,098 2,386 132 

52,165 381 ,217 36,001 99,802 20,341 

2,019 589, 744 16,144 148, 31 69,719 

292 3,089 3,796 4,845 2,534 

58,239 1,112,151 102,039 255,864 92,726 

Table 3 _ Canners' Shipments from July I, 1965 to April 1, 1966, by SpecIes and Cln SIZe 

King Red Coho Pink Cbum 

(Actual Cases) •••• 
5 10,437 286 ,947 78,740 6,107 

116,687 601,798 96,547 312,538 

18,712 870,879 91,956 900, 6 

...... -37 6,370 10,473 53,094 

-otal .......... 145,799 1,765,994 277,716 1,272,545 
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more a v era g e d 23 percent below Decem
ber. 

Prices broke at the ex-vessel and whole
sale levels in December because cold-stor
age holdings in the United States and Canada 
were at record highs. Wholesale prices lev
eled off in January and February 1966 but 
dropped steadily in March, although not as 
emphati cally as at the close of 1965. 

F ollowing the large drop in ex-vessel 
pric es in December, part of the loss was re
cover ed in January. Since the middle of Feb
ruary ' ex-vessel prices have edged downward. 

Million pounds 

81-------+------

61-------+----
TOTAL 

4 

2 

UNITED STATES 

o ~~~~~~~~~~~~~~~~~~~~ 
JAN APR JUl OCT JAN AP~ JUl OCT JAN APR JUL OCT 

Prices at all l evels dropped during the 
first quarter of 1 96'6' bec ause of abundant sup
plie s. In addition t o t he high U. S. and Ca
nadian i nventory c arryover of frozen scallops 
at the end of 196 5, scallop fishing has been 
good. New E n gland landings in the first quar
ter of 1966 were about 27 percent above a 
y ear earlier. When the increased U. S. and 
Canadian l andings a re a dded to frozen inven
tories on h and J anuary 1, 1966, total U. S.
Canadian supplies in January were 10.4 mil
lion pounds, o r more than double the supplies 
of a year e arlier. 

With lower prices stimulating consumption, 
the larger supplie s have moved quickly into 
retail channels. U. S. cold -storage holdings 
were cut s harply in the first quarter 1966 be
cause consumption was greater than U. S. land
ings and import s. By April 1, U. S. cold
storage holdings were only 3.8 millionpounds-
down from the 5.9 million pounds on hand Jan
uary 1. Although April 1, 1966, hOldings were 
m uc h above the 2 million pounds on hand A
pril 1, 1965, price levels prevailing in the 
first quarte r of this year probably will re-

duce frozen stocks to near year -ago levels by 
mid-1966. 

Further price weakness would appear un
warranted because: 

1. Stocks were reduced substantially in 
March when retail prices showed a tendency 
to level off. 

2. The scallop fleet was fishing off New 
York and New Jersey during April. Although 
production in the first quarter 1966 was well 
above a year earlier, there is some question 
as to how long thq.t area can sustain heavy 
fishing effort. 

3. The fleet must return to the fishing 
grounds on Georges Bank when the fishing 
area off New York and New Jersey is depleted 
for this season. Biologists of the U. S. Bu
reau of Commercial Fisheries see no in
crease in abundance for 1966 on Georges 
Bank, and it might possibly be les s. With 
little competition from the United States fleet, 
Canadian vessels on Georges Bank in January 
increased their catch only 19 percent over the 
previous year. While the American fleet is 
off New York and New Jersey, the Canadian 
fleet can be expected to harvest scallops from 
the most productive areas on Georges Banle 
Therefore, if the United States fleet fishes out 
the New York and New Jersey beds, there is 
the question of what will be the abundance and 
size of scallops on Georges Bank when the 
United States fleet returns to those grounds. 

There is a possibility of light scallop sup
plies and rising prices in the last half of1966 . 
This is primarily dependent on how soon the 
Middle Atlantic grounds are fished out and the 
abundance of market scallops on Georges Bank 
(U. S. Bureau of Commercial F isheries, Branc 
of Current Economic Analysis, Shellfish Sec
tion.) 

Shark 

REWARD OFFERED FOR 
TAG RECOVERIES: 

A shark tagging program covering the en
tire east coast is being conducted by the U. S. 
Bureau of Sport Fisheries and Wildlife Sandy 
Hook Marine Laboratory in Highlands, N.J., 
to determine migratory patterns and other as
pects of the life histories of Atlantic sharks. 
A $5.00 reward is offered for shark tags re-
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nrned to the L aboratory. The tag should be 
'eturned with information on date recovered 
,Re cies, location, t otal length, and fishing , 

thod. 

REWARD 
$5 FOR SHARK TAGS RETURNED TO: 

BEAU of SPORT FISHERIES & WILDLIFE 
SANDY HOOK MARINE LABORATORY 

HIGH LANDS N.J. 

r • .. t.,,,, I "' ,.,I"'lor, ".thrlll .ntl otll., ""tct. of til . Ilh hhlod" of "tl.ntle tl'llrkl , 

...,rt_ 1I If' u.l. lln , aSf6W It lolollth In , t'I, ln , proartm toy.rln, th e .ntlr .... 1 

; . .. t . TIiIe . ",ce ... of Ihl, .Iud ), d.".nd, on coop.rlt lon from 'hllt.mln In r.c:o~.rll', I .,. 

T'h. ti, _ d,l , 011 wh'n .. wher. ,,,, rk w •• merk.d . • lId tl'll r ••• rd. wlll b. IIlIt to 10U 

SEND TAG WITH FOLLOWING DATA: 

TO : 

date 
species 

location 
total length 
fishing method 

SANOY HOOK MARINE LABORATORY 
FO RT HANCOCK 

HIGHLANDS, NEW nR5EY , 07732 

While the Laboratory program is not the 
y shark tagging program being conducted, 

is the principal one on the United States 
~It coast. Sportsmen are assisting Bureau 
logists in the program and success of the 
dy depends ori cooperation from fishermen 

,r ecovering tags. Largely through these 
ort smen' s efforts, over 2,500 tagged sharks 
e now at liberty in the Atlantic Ocean. 

The yield of scientific information from 
eS e studies depends on tag recoveries. 
m.ce sharks are not fished commercially to 
by extent along the east coast, it is impor
m.t that fishermen are on the lookout for the 

ged s pecimens. In order to acquaint fish 
tmen with the study, the Sandy Hook Ma-
r1\.e Laboratory has distributed reward post
s at docks, tackle shops, marinas, and oth
t places in different areas. The Laboratory 
Ipes to cover the coast from Maine to Texas 
.t h this information so that tag recoveries 
III increase as more people become aware 
the program. 

. A~ important world -wide shark program 
1S b~mg ~onducted by the American Institute 
of BlOloglCal Sciences under the direction of 
Stewart Springer, U. S. Bureau of Commer
cial. Fisheri~s.' Stanford Univers1ty, Stanford, 
Callf. In. add1~lOn to the United State s pro
grams, blOlog1StS in Canada, South Africa, 
Norway, Australia, and New Zealand also 
have, an interest in shark migration studies. 
Earller .tagging programs, particularly in 
Australla, have produced major contributions 
t~ under standing the life history of commer
c1ally valuable sharks in that area. 

South Atlantic Fisheries Explorations 

and Gear Development 

ABUNDANCE AND DISTRIBUTION OF 
BROWN AND PINK SHRIMP OFF 
FLORIDA COAST STUDIED: 

M/V l'Oregon" Cruise 108 (April 18-30, 
1966): A two -week exploratory fishing cruise 
along the southeastern coast of the United 
States was completed April 30, 1966, by the 
exploratory fishing vessel Oregon, operated 
by the Bureau of Commercial Fisheries, U. S. 
Department of the Interior. Objectives of the 
cruise were to obtain seasonal catch data on 
the offshore brown shrimp grounds south of 
Cape Kennedy, and to survey the outer shelf 
area between Charleston, S. C., and Sebastian 
Inlet, Fla., with shrimp trawls and scallop 
dredges. Gear used in the trawling transects 
were 40- and 60-foot flat shrimp trawls rig
ged on 6 - and 8 -foot chain doors. 

No grooved shrimp concentrations were 
located south of Cape Kennedy. Only scat
tered brown (Penaeus aztecus) and pink (P. 
duorarum) shrimp were caught through the 
25- to 30-fathom depth levels where commer
cial concentrations were located during the 
winter of 1965. 

Small quantities of rock shr imp (Sic"vonia 
brevirostris) were uniformly distributed from 
Charleston to central Florida in depths of 15 
to 50 fathoms. South of Cape Kennedy catches 
increased to 12 to 65 pounds an hour of 21 - 25 
count (heads-on) rock shrimp. 

Several good indications of bottomfish con
centrations were observed during the cruise . 
Two-hour drags with 40 -foot trawls off Day
tona Beach in 25 to 30 fathoms yielded 300 to 
l,300-pound catches of t-pound spot (Leio-
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nmus xanthurus). Other food fishes were 
~;nat the following maximum rates: 

ers (Micropogon undulatus), 161 pounds 
I aging t pound each; black sea bass (Cen

ristes striatus), 208 pounds averaging t 
b.d each; and flounders (Paralichthys sp .), 
)ounds averaging 1 i pounds each. 

\. total of 33 half-hour drags was made 
l a 6 - foot tumbler dredge in areas neigh-
:lng the Cape Kennedy calico s c allop bed 
northward along the outer she lf. No large 

I~ entrations were observed although s cat-
, d small scallops (E. gibbus) were found 

:hward to 40 fathoms off Sapelo Is l and, 
Q, 

l~hree little tuna (Euthynnus a lletteratus) 
ue caught on trolling line s. T wo were 
t:ged and released. 
le: See Commercial Fisheries Review , April 1966 p . 38. 

lllnsportation 

(t 
UFORM HIGHWAY LOADING 
]~UIREMENTS F OR 
] DZEN FOODS ESTABLISHED: 

I\.. formal set of It Uniform Hi ghwai Load-
. R equirements for F rozen Foods' has been 

f~D lished by the Refrigerat e d D i vis ion, 
mon Carrier Confe r ence, Irregular Route, 

- ·;h e Traffic and Warehous ing Committee 
e National Association of Frozen Food 
~e rs. The requir ements are for volun-

t acceptance by shippers and carriers of 
::f lim foods. Many of the carriers who han

i sh as an exempt p r oduct are members 
Cl e Common Carrier Conference . 

he requirements as s et forth follow: 

. EQUIPMENT: 

1. Trailers must be s o constructed 
and properly insulated that, when equip
ped with appropriat e r e fr igeration 
units, they will be capab l e of maintain
ing product at 00 F . or lower through
out the load in all mov ements. 

2. All floor drain hole s m ust be suit
ably closed to prevent a i r leakage. 

3. Unless trailer i s of envelope-type 
construction or uses freon or liqu id 
nitrogen as a refrigerant, sidewalls 

m ay be s tripped, racked, rippled or 
baffled t o p rovide clearance for air 
c irculation around the load. (See Sec
tion C - 3.) 

4. If p r oduct is loaded on pallets, no 
floor racks are necessary. 

5. If product is loaded on extruded 
floors , su ch floors must be free from 
any dirt and debris. 

6. Equipment must be free from any 
dirt, debris, and offensive odors. 

7. All doors must be tight fitting to 
prevent air leakage. 

8. It is preferred that on mechanical 
refrigeration units, air circulation 
ducts extend from the circulating fans 
to at least three -fourths the length of 
the load. 

B. PRECOOLING: 

1. All units must be precooled to at 
least 200 F. before loading. 

C. LOADING AND UNLOADING: 

1. Product temperature must be no 
higher than 00 F. when tendered at 
tailgate to motor carrier for loading. 
Shipper, consignor or warehouse must 
not tender to a carrier any container 
which has been damaged or defaced to 
the extent that it is in an unsalable con
dition. 

2. Carriers must provide their driv
ers with appropriate testing thermom
eters and instruction in proper pro
cedure to enable them to determine 
that product they receive is at 00 F . 
or lower. Arrival product tempera
tures will be taken inside the trailer 
within a reasonable time after arrival 
and prior to any unloading. However, 
the carrier must continue to protect 
the product until such time as the con
signee is ready to accept that which the 
carrier is ready to tender. 

Note: Technical Service Bulletin No.7 
(Revised August 25, 1965), issued by the Na
'tional Association of Frozen Food Packers, 
entitled" Frozen Food Temperatures --Their 
Meaning and Measurement" describes suit-
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able equipment and approved procedures for 
taking accurate temperatures of frozen foods. 

3. No product shall be loaded in such 
manner that it will interfere with the 
free flow of air into or out of the re
frigeration unit nor with the free flow 
of air around the load in trailers of 
other than envelope -type construction 
or those using freon or liquid nitrogen 
as a refrigerant. 

4. It is the duty of the shipper and 
consignee, and not the motor carrier, 
to see that no product is permitted to 
remain on a nonrefrigerated dock long
er than 20 minutes. 

5. Vehicles should be loaded and un
loaded within allowable free time as 
provided for in governing tariffs, oth
erwise detention charges will apply. 

6. The refrigeration unit of the trail
er must be turned on and doors of the 
vehicle kept closed during any time 
when loading and unloading operation 
cease. 

7. The thermostat on the refrigeration 
unit must be set at 00 F. or lower. 

8. Bills of lading will bear the follow
ing or similar notation: "FROZEN 
FOODS- -To be tendered and transport
ed at a temperature no higher than 
00 F." 

9. After loading has been completed 
and the trailer doors closed, the car 
rier'S equipment must be checked prior 
to departure to make certain that the 
refrigeration equipment is in proper 
working order. 

Tropical Atlantic Fisheries 

Investigations 

BIOLOGY AND ECOLOGY OF TUNA AND 
LIVE BAIT INVESTIGATIONS: 

R/V "Geronimo" Cruise 1. (January 24-
April 20, 1966): The northeast coast of South 
America and the eastern Caribbean Sea were 
the areas covered on this cruise by the re
search vessel Geronimo, operated by the 

Tropical Atlantic Biological L ab oratory, Bu
reau of Commercial Fishe r ies, U. S. Depart
ment of the Interior . Objectives we r e to: (1 ) 
investigate the biology and ecology of surfac e 
tunas and other pelagic predators by samplin .1 
these fish by live -bait fishing and t r olling, an~ ' 
by investigating their relationships to the phy 
ical, chemical and biological e nvironment, 
and by testing the suitability of various fishe 
as live bait; and (2) test the feasibility oftra 
mitting salinity and uncorrected temperature 
data to a shore station for processing and the 
subsequent transmission of reduced data bac 
to the vessel; a cooperative feasibility study 
between the Bureau of Commercial F isheries , 
Coast Guard, National Oceanographic Data 
Center, Navy Anti-Submarine Warfare Envi 
ronmental Prediction System, and the Univer 
sity of Miami. 

INVESTIGATION OF THE BIOLOGY AND 
ECOLOGY OF SURFACE TUNAS: Few fi sh 
were sighted during the fishery-oceanogr aphy 
survey from Miami to Trinidad (January 30 to 
February 7) except for some concentrations 
of blackfin tuna (Thunnus atlanticu s) s e en ne ar 
island banks. One large school of tuna was 
observed near Anguilla Island. This school 
was estimated to be at 30 tons consisting of 
50 -150 pound yellowfin tuna (Thunnus alba
cares), 5-10 pound skipjack tuna (Katsuwonu s 
pelamis), and 5-10 pound blackfin tuna . The 
school was accompanied by a 40 -foot whale 
shark (Rhincodon~. The fish were feed
ing on large concentrations of juvenile squir 
relfish (Holocentrus sp . ). 

Extremely rough weather was encountered 
between Trinidad and the mouth of the Ama
zon River from February 12 to March 8. 
Thirty-knot winds from the nort he ast pre
vailed daily and made sightings of surface 
schools virtually impossible. One small 
school of tuna (5 tons) was Sighted. This 
mixed school of yellowfin and s kipjack occur 
red at 80 10' N. and 56 0 40' W. and was ac
companied by several large b a leen whales. 

On the return survey to Trinidad the en
tire track was covered during daylight hours. 
A few small, scattered s chool s of little tuna 
(Euthynnus alletteratus) wer e observed in the 
turbid, nearshore waters, particularly near 
the mouth of the Amazon. A few schools of 
skipjack tuna and occasional yellowfin jump
ers were sighted in the clear, offshore wa
ters . A 5 -ton school of skip jack and y elloW -
fin was found at t he s ame locality where the 
whales and tuna were sighted 15 days earlier; 
no whales were present at this time. 
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The combination of unfavorable fishing 
1 ather and few sightings would indicate that 
~ that time of year the area holds little prom

for a tuna fishery. 

Between March 8 and 26 a fishery -ocea
graphy survey along the north coast of 
,nezuela from Trinidad to Curacao was car-
3d out. Heavy seas prevailed during the 
st portion of the survey, making it difficult 
sight fish. In general, it was too rough t o 

low the fishermen in the racks for bait fish
. As a result most fish caught during the 

'st portion of the survey were taken on jig 
,nles. On March 16, two 35-pound yellowfin 
6!re caught by that method. 

A total of 14 scattered schools of skipjack, 
,of yellowfin, and 3 of little tuna were sighte d 
Qlring the survey--all were too small for 
ommercial bait or purse-seine fishing. A 
ptal of 2 yellowfin, 8 skipjack and 7 blackfin 
hna, and 1 frigate mackerel (Aux is sp.) was 
Ilught, mostly on jig lines. Many large breez 
hg schools of blackfin tuna and frigate mack
~'el were seen on Margarita Bank, located 5-
m iles off the harbor of Caracas, Venezu e la. 
he blackfin were in close association with 
Jd s of baleen whales feeding on the rich c on
mtration of plankton over the Bank. Fly ing
i3h and dolphin were numerous in these wa
r s and more than 40 dolphin were hooked on 
13 . The combination of rough weather and 

fish indicated that the coastal and oceanic 
~ as north of Venezuela during the month of 
r ch hold little promise for a commercia l 
a fishery. 

B etween April 2 and 15 a fi shery -oceanog
hy survey from Curacao to Miami was c ar
d out. Most of the effort was concentra t e d 

the Lesser Antilles, especially in the ar ea 
Bt of the islands of St. Vincent and St. Lucia. 
, r e than 20 schools of skipjack were sighted 
la period of 10 days. Biologica l s amples 
t"e collected from 276 skipjack sampled 
m these schools; this number r e sulted from 
,empts to catch a maximum of 25 fish from 

le h school sighted and fished. Most fish were 
3S than 12 pounds and many had ne a r ly m a 
e gonads. All schools sighted were of com
'rcial quantity and behaved in a schooling 

illhion believed to be particularly well suited 
the purse-seine method of fishing. 

T he western side of the Lesser Antilles is 
~acterized by turbulent eddies formed where 

t I slands intercept the we stward moving a rms 
the Guiana Current. An intensive grid of 

bathythermograph and hydrographic, as well 
as bIOlogical, stations was occupied in a 550-
square -mile area to determine time -space 
change s in the distribut ion of these eddies. 
Preliminary analy sis of the distribution of 
temperature reveals t hat t he eddies may be 
relatively permane nt features and may act as 
mechanisms for biologic al enrichment, de
pending upon the dir ect ion of eddy rotation. 

Measurements of temperature, salinity, in
organic pho sphat e , and oxygen were taken at 
depths down t o 50 0 meters (1,640 feet ) using 
sta ndard Na nsen bot tle casts. P lankton sam
pies, m easu r em e nt s of primary productivity 
using C-14, neu st on net tows, and nightlight 
s ample s we r e taken. A continuous daytime 
wat c h was m a intained for fish schools, birds, 
a nd m ammal s. The fish caught were sampled 
for l e ngth, weight, and s ex determination; 
stomach contents, gill rakers, and gonads 
we r e preser ved fo r later study. Samples for 
b iochemical analysis also were taken from the 
fi sh. These included eye lenses, external med
ian flank muscle, gonad, heart, liver, caecal 
m a ss, and stomach. Blood samples were 
taken fr om 100 tu na for serological analysis 
by the U. S. Bureau of Commercial Fisheries 
Biological Laboratory, Honolulu, Hawaii. 
Tissue samples were collected for analysis of 
possible insecticide concentration by the Bu
reau's Biological Laboratory at Gulf Breeze, 
Fla. Miscellaneous fish specimens for syste
matic studies were collected at a number of 
locations; shore collection s were made at the 
Marquesas Keys in Florida. 

INVESTIGATION OF THE BIOLOGY AND 
ECOLOGY OF BAIT FISHES: An unsuccess
ful attempt was made to collect bait fish (from 
January 24-27) in the vicinity of Fort Myers 
Beach, Fla., but bad weather hampered oper
ations. T he few fish attracted to the night 
light were harassed by large cobia (Rachy
eentr on canadum ). 

Live bait was obtained (February 11-12) 
at the U. S. Naval Base, Trinidad, by fishing 
a lampara net during the day. The bait in
c luded Spanish sardines (Sardinella sp.), her
r ing (Harengula sp.) and juvenile, leathe,rjack
ets (Oligoplites saurus). The baIt survlved 
only 3 days because of extremely r 0 ugh 
weathe r . 

A total of 150 scoops of Spanish sardines 
was purchased (March 14) from fisherme,n 
in the Gulf of Cariaco, Venezuela. An addl
tional supply was obtained at Punta de Aray a. 
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Large schools of bait were common in t hat 
area . These fish survived well and proved 
to be good bait. Samples of the fish used a s 
bait were preserved for future study. 

COOPERATIVE (ADP) FEASIBILITY 
STUDY: During the fishery - oceanography 
survey from Miami to Trinidad hydrographic 
data, i nc luding uncorrected temperatures and 
salinities, were relayed by radio message to 
Miami. Temperature data were corrected 
and t he corrected temperatures and salinities 
were t ransmitted by teletype from Miami to 
the N at ion a 1 Oceanographic Data C en t e r 
(NODC ) in Wahington, D. C., for comparison 
with historical records for the area. Quality 
cont rol messages were returned to the ves
sel. T he feasibility study was successful. 

Meteorological and bathythermograph (BT) 
data were t aken daily throughout the cruise 
and t ransmitted respectively to the U. S. 
Weather B ur e a u and Anti - Submarine War
fare and Environmental Prediction System 
(ASWEPS). 
Note: See Commercial Fisheries Review, April 1966 p . 38. 

R/ V " Undaunted" Cruise ~ (February 7-
April 9, 1966): To investigate (1) the biology 
and ecology of surface tuna and othe r pelagic 
predators and (2) the biology and ecology of 
fish suitable for u se as live bait for s ampling 
tuna and other pelagic predator s were the ob
jectives of this cruise by the re s earch vessel 
Undaunted of the U. S. Bureau of Commercial 
Fisheries Tropical Atlantic Biological Lab 
oratory. The areas of operation were the 
western Atlantic Ocean a djacent to the Lesser 
Antilles, and t he Caribbean Sea. 

Fig. 1 - R/V Undaunted operated by the U. S. Bureau of Com
mercial Fisheries Tropical Atlantic Biological Labora tory. 

MISSION 1: Investigations of the B iology 
and Ecology of Surface Tuna: A total of 44 
fish s c hools was observed during the cruise 
and 1 8 of those were sampled by live bait fish
ing or by t rolling tec hniques. From those 
s chools, 508 t una (25 yellowfin tuna (Thunnus 
albacar es ), 48 3 skipjack tuna (Katsuwonus 
pelamis ), 1 fr igate mackerel (Auxis s p . ), 43 
dolphin (Coryphaena hippurus), 3 wahoo (A
canthocyb ium solanderi) , 1 crevalle jack (Ca
ranx hippos ), 1 hor s e - eye jack (f. latus), 1 
rainbow r unner (E lagat i s bipinnulatUs), and 
1 almaco jack (Ser iola rivoliana) were caugh 

Fig . 2 - Shows a dec k sampl e of skipjack tuna caught by R/V 
Undaunted uuring cru ise 2. 

The m ajorit y of the tuna schools sighted 
were in t he southern Lesser Antille s between 
Martinique and Trinidad. No schools were 
sighted i n t he Bahama Islands and only 2 
schools wer e sighted off the southwestern 
coast of Puerto Rico . 

Seven large schools of skipjack were sam
pled in a 4 5 - by 30 -mile area west of St. Vin
c ent Island. Individual fish ranged in size 
from 5 to 3 5 pounds ; most fish weighed be
t we en 5 and 12 pounds. The s chool s varied 
i n size from 5 to 200 tons. In the same area 
one mixed s c hool of yellowfin and skipjack 
tuna was sampled. The fish were located at 
12 0 56' N. 62 0 04' W. and ranged in size from 
30 to 160 pounds. A conservative estimate of 
the size of the school was 500 tons. 

Biological data collected from each speci-
b men included length, weight, s ex, and stomac 



luly 1966 COMMERCIAL FISHERIES REVIEW 

Legepd: 

25 

• - Station location 
- Fishing Station 

- - Baiting Area 

- Commercial Quantities of 
Tuna Observed 

20 

• . .. . 'i 

.~7 17" • ~ 

• p .. ~lo '. '" b • ... • . 1f • 
15 0'\f 

. . 0 0 

• () 

~oo' .. 
" 0 o 0 . 

• , . \ 0 

<>6 
d 

.c:. 

10 

75 70 65 60 
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ents. In addition, samples of muscle, 
a d , and eye lens tissue were collected 

!rIm one school of skipjack tuna for electro
retic analysis of proteins. 

. Small specimens (50 millimeters or 2.0 
1: es, total length) of the serranid Paranthi
_ furcifer were collected in the area of the 

lowfin tuna school and one of the schools 
,kipjack tuna. This forage species was 
mment in the stomach contents and in the 
er instance, was observed swimmi~g in I 
Se aggregations in the area of collection. 

The water properties on th ast 
western sides of the Lesser An 111 
nificantly different. Turbulent ddl 
upper 300 meters (984 feet) and mcr 
plankton values in the upp r mIX d la 
acterized the area ,V" st of S . Vmc nt I I n 
The greater abundanc of fIsh schools 
served in this area may be a so 1 

these conditions. The ddles obs r 
area are probably the r sult of c rr n 
:ng into the Caribbean a from h 
Ocean, past S . Vinc nt Island nd 0 h 
by islands. The eddl app ar to b 

51 
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on into the Caribbean by the net flow. One 
clockwise eddy, about 30 miles in diameter, 
was nearly replaced by a counter -clockwise 
eddy of about the same size in 3 days, indi 
cating that conditions in the area change rap 
idly. 

Potential forage organisms were collected 
by neuston-net tows and night light. Oceano
graphic measurements (temperature, salinity, 
inorganic phosphate and oxygen) were made 
to depths of 300 or 500 meters (984 to 1,640 
feet) with a salinity-temperature -depth probe 
and with Niskin water samplers. Mechanical 
and electronic failures of the salinity-temper
ature -depth probe resulted in its use only 
during portions of the cruise. Surface and 
oblique I-meter (3.3 feet) net tows, primary 
productivity measurements, and meteorologi
cal observations also were taken. 

Aerial Fish Spotting: An airplane used 
during the portion of the cruise from Puerto 
Rico to Trinidad resuited in an increase in 
the number of fish schools sighted. The plane, 
which flew on a search pattern perpendicular 
to that of the vessell s track, increased the 
a r ea of search and the efficiency of the en
tire survey ope~ation. In 6 days during which 
the plane and vessel operated together in the 
area from St. Vincent t s Island south to Gre
nada' 6 schools of tuna were sighted by the 
v essel and 19 were sighted by the plane. In 
s everal instances, the plane was able to di
rect the vessel to a school which otherwise 
would not have been sighted or sampled. 

MISSION 2: Investigation of the Biology 
and E c ology of Bait Fishes: Bait fish were 
observed in potentially useful quantities only 
near the Gulf of Cariaco, Venezuela. Spanish 
sardines (Sardinella sp.) obtained from the 
Gulf of Cariaco surv ived well in the bait tanks 
and a ct ed successfully to attract tuna to the 
vessel. No bait fish in sufficient quantities 
were observed in the Bahamas, the Lesser 
Antille s, nor at Puerto Rico. 

The R/V Undaunted was scheduled to start 
Cruise 5 on July 18, 1966. The area of oper
ations for this cruise will be the northeast 
and east coasts of South America between 
Trinidad and Rio de Janeiro, and in the vi
cinity of the islands of Ilha Trinidade and 
Martin Vaz , Atol das Rochas, Fer nan d 0 

Noronha, and Roche dos Sao Paulo. 

The cruise missions will be: (1) Investi 
gation of the biology and ecology of surface 

tuna and other pelagic predator s, together witb 
measurements of the physical and biological 
environme nt in the waters between Trinidad 
and Rio d e J aneiro ; (2) Investigation of the 10 
c ation and abundance of fish suitable as live 
b ait for tuna fi shing; (3) Investigation of the 
oc e anogr ap h ic features associated with di
ver gence of the South Equatorial Current off 
the easternmost extension of Brazil; and (4) 
Collection of ichthyological specimens from 
previously u nder -sampled areas of significa 
zoogeographic importance . 
Note: See Commercia l Fishe rie s R eview , April 1966 p. 38. 

Tuna 

Ibi\ 
~ 

1966 ALBACORE AND BLUEFIN TUNA 
CATCH F ORECAST F OR 
UNITED STATES P ACIFIC COASTAL AREA: 

This temperate tuna forecast for 1366 is 
the sixth in a s eries of annual predictions for 
the seasonal a lbacore and bluefin tuna fisher
ies off the Pacific Coast prepared by the staff 
of the Tuna For ecasting Program, U. S. De
partment of the Interior, Bureau of Commer
cial Fisherie s Tuna Resources Laboratory, 
La Jolla, Calif. 

Over the past six seasons, the Bureauts 
Tuna Resourc e s Laboratory has succeeded i 
predicting t he r e gion where the July albacor 
fishery occurs, largely because of a reason 
ably good t'fix" on ocean environmental condi 

3~' 

JULY 1966 

30' 

C ross-hatched area delineates the a rea expected to produce about 
two-thirds of the total July 19 66 a lbacore tuna catch off south
ern California ...nd Baja Califo rnia (Mexico). 
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'JOS and their changes from late spring to 
~d -summer. The success in foretelling 

e of commencement of the fishery has, 
j'1 the exception of last year (1 965) been 

onably good. 

he predictions of total landings for the 
cleore and bluefin fisheries have not been 
.worthy, according to the laboratory staff. 
ing the past year, analysis of data relat
to their previous forecasts has revealed 
until they are able to forecast the fluctu
s in year -class representation in the 

th Pacific albacore and bluefin popula-
5, and until economic conditions (and con

fjtl ently, fishing effort) can be predicted, they 
II continue to score poor 1 y. Studie s on 
)lr -class representation are being initiated 
tcorrect this particular deficiency. 

T'he 1966 forecast carries three separate 
Erlmates of: (1) where, (2) when, and (3) 
bv much tuna may be taken at the beginning 
lnd during the forthcoming season. The lab

<ntory staff was limited to making estimates of 
" s (1-3) for the Southern California-Baja 
~:lfornia offshore region for albacore, and 
elf item (3) for bluefin. 

(1) The area that is expected to produce 
-t best albacore fishing in July off Southern 
<llfornia and Baja California is shown (see 
~ rt ). That area, derived from April 10-

q' r temperature and salinity data, repre
ip the" optimum area" that may produce 
~e than two-thirds of the total July catch. 

~ jelling appeared to be about average for 
t ime of year, and albacore will probably 
~ ~ i n in blue water 20 miles or more off
S e. 

) The open ocean in the region encom
n g the migratory route of albacore ap-

, ~d to be warming only slightly faster 
average, indicating that the first fish of 
horeward migration would probably ap
in the fir st week of July. (Water s off 

~on and Washington began to warm ap-
J!:iably from mid - April to mid - May . If 
'tr end were to continue uninterru pted, the 
lfie Northwest fishery should g et off t o a 
j start late in July.) 

l) It was estimated that July l andings in 
h.e rn California would be below average . 

_ ' year, it was expected that about 8.6 m il 
pounds of albacore would be taken from 
region south of the U. S. -Mexico border , 
a.b out 6.0 million pounds of bluefin to t he 

north. (Average production for the p ri d 
1945-62 has been 14. 2 million pounds of alba
core and 7.7 million pounds of bluefin. ) Th 
estimate for albacore r eflects expected aver
age to below-average r epresentation of th 
20 - to 30 -pound size - c las s and below averag 
numbers of t he 10- t o 15 -pound size-class , 
The estimates ar e b a s ed on the poor showing of 
10- to 15 -pound f ish in California last season 
(returning as 20 -30 pounder s this year), at; 
well as the ab s ence of 6 - to 8 -pound fish (re
turning a s 10-15 p ou nde r s this year). In ad
dition, e arly season reports from the Japa 
nese spring pole - a nd - line fishery indicated 
t hat the 10- t o 15 -pound size -class was aver
aging le s s in we ight and fewer in number than 
usual. This situation, along with other factors, 
appear s t o have caused the Japanese fishery 
interests to reduce their original landings 
forecast from 4 5, 000 to 30,000 metric tons . 
Similar conditions were expected to prevail 
for t he Ca lifornia b luefin tuna fiShery, be
cause the incoming 10 - t o 15 - pound size-class 
was not we ll r epresented last season and may 
fail to r eturn in sufficient numbers during 
1966. 

In 1965, the laboratory ' s forecast for alba
core l a ndings south of the International Border 
ex c e ede d actual landings by 60 percent, and 
bluefin landings to the north were overesti
mat e d by about 62 percent. Probable causes 
for t hose overestimates are: (a) year -class 
rep resentation in both fisheries appeared to 
be poor in the small (10 -15 pounds) and inter
m ediate - sized (20 -30 pounds) length groups; 
(b) high offshore winds and record cold weath
er observed in southern California for late 
May - early July delayed the onset of both fish
eries by as much as 4 - 6 weeks. Consequent
ly, when the boats did commence fishing, the 
late start coupled with poor fish population 
abundance caused landings to fall far short of 
previous estimates . 

In 1965, U. S. West Coast albacore tuna 
landings would have been among the poorest 
on record if the Pacific Northwest fishery had 
not materialized. Oregon - Washington landings 
proved to be the best since 1948, and totaled 
slightly over 14 .0 million pounds. Consequent
ly, the United States total came to 37.1 million 
pounds, or 4.8 million pounds short of the 21-
year average. 

The staff of the Bureau's Tuna Forecastmg 
P rogram states that its understan?ing of the 
normal progression of events durmg the fiSh
ing season has improved in recen years, and 
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that it is now better prepared to monitor en
vironmental changes over short time inter
vals. Significant changes which occurred be
tween issuance of this forecast and com
mencement of the fishery were r ported by 
radio broadcasts for the ben fit of the fishing 
industry starting June 1. In addition, as the 
summer season progresses, it was planned 
to update and project ahead the oceanograph
ic information and catch reports so that fish
ermen at sea can make maximlO.m use of the 
data available. 
Note: See Commercial Fisheries Review, July 1965 p. 49. 

U. S. Fishing Vessels 

DOCUMENTATIONS ISSUED AND 
CANCELLED JAN -FEB 1966 ' , 

u. S . F i s hing Vessel s 1 /-- Doc umentations Iss-;:;ed a nd 
Cancelle d, by Ar eas , Jan .- Feb. 1966 wIth Compa rl son s 

Area J a n. Feb . Jan.- Feb. 
(Home Po r t ) 196 6 1965 1966 1965 196 6 1965 

( umber) 
Issued fi r st doc uments: 

I 
I 

New E ngla nd . . . 1 3 1 3 2 6 
Middle Atla ntic 1 1 - 2 1 3 
Chesapeake · . · . 3 4 5 - I 8 4 
South Atlantic · . 5 3 4 5 9 8 
Gulf .. 22 9 12 24 34 33 
Pacific . . · . · . · .. 10 6 10 9 20 15 
Great Lake s · . · . · . 1 - - - 1 -

Total . · . · . 43 26 32 43 75 69 
Removed from documentation 2/: 

New E ngland. . . · . 3 1 2 5 5 6 
Middle Atlanhc · . · . . 2 1 5 3 7 4 
Chesapeake ... · . · .. 7 1 6 4 13 5 
South Atlanhc · . · . 3 7 9 8 12 15 
Gulf ..... · .. 10 6 4 10 14 16 
Pacific. ... · . . . . 14 8 2 3 16 11 
Great Lakes · . .. . · . 1 2 1 1 2 3 
Hawaii .. · . · . · . · . 1 1 - - 1 1 

Total. . ... · . 41 27 29 34 70 61 
!flncludes both commercial and spOrt {wang craft. A vesse l 1$ deflD ed as a craft of 5 

net tons and over. 
~ncludes vessels reported lost , abandoned. forfeited, so ld alien , etc. 

Monthly Supplement ..QfMerchant Vessels ~the United States , Bureau of Cus-Source: 
toms, U. S. Treasury Department. 

FIRST VESSEL COMPLETED UNDER 
U. S. FISHING FLEET IMPROVEMENT ACT: 

Completion of the first vessel constructed 
with assistance of the United States Fishing 
Fleet Improvement Act was announced May 
19, 1966, by the U. S. Department of the In
terior's Bureau of Commercial Fisheries. 
The vessel was to be delivered to its new 
owners in New Bedford, Mass., and will be 
used to fish for scallops, groundfish, floun
der, and swordfish. 

Scheduled to be christened Victor, the 88 -
foot vessel was built at a Lake Michigan ship
yard and made the trip to New B dford via 
Lakes Michigan, Huron, Erie, and Ontario 
and the St. Lawrence Seaway. 

The United Stat s Fishing T· leet Improve
ment Act authoriz s payment of up to 50 per
cent of the difference in the cost of building a 
vessel in th United States and in less expen
sive foreign shipyards. To qualify for a dif
ferential payment, a vessel must be of ad
vanc d deslgn, capable of fishing in expanded 
areas, and must m et certain other condi
tions required by the Act. 

When the Victor is finally accepted by the 
owners, approximately $153,000, which rep
res nts 43 perc nt of its $355,800 cost, will 

I be paid by the Goverrunent and the balance by 
the owners. 

U. S. Foreign Trade 

IMPORTS OF CAN. ED TU A 
I. BRINE U ... DER QUOTA: 

nited States imports of tuna canned in 
brine during January I-April 30, 1966, a
mounted to 24,355,597 pounds (about 1,159,790 
standard c ases), according to preliminary dat a 
c ompiled by the Bureau of C us tom s, U. S. 
Treasury Department. That was considerabl 
more than the 9,599,442 pounds (about 457,116 
standard cases) imported during January 1-
May 1, 1965. 

The quantity of tuna canned in brllle which 
can be imported into the United States during 
the calendar year 1966 at the 12t-percent rate 
of duty is limited to 65,662,200 pounds (or a 
bout 3,126,771 standard cases of 487 - oz. cans) . 
Any imports in excess of that quota will be 
dutiable at 25 percent ad valorem . 

:.:~**** 

AIRBORNE IMPORTS OF 
FISHERY PRODUCTS, 1965: 

Shrimp from Venezuela continued t o be the 
main airborne fishery import into the United 
State s during the last quarter of 1965 . In 1965, 
airborne imports of fishery product s into t~e 
United States totaled 12.1 million pounds w1th 
a value of $7.3 million. Airborne fi shery im
ports increased 13.8 percent in 196 5 as com
pared with 1964 when smaller quantities of 
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I u. S. ~/Airborne Impo rt s of Fishery Products, Oct.-Dec. 1965 
and the Year 1965 wIth Comparisons 

f'O duct and Oct.-Dec. 1965 Year 1965 Year 1964 

~) fniginy QtY.~1 Value 4 Qty . ~1 Value 4 Qty. Y Value V 

n countries .... 

1,000 US$ 1,000 US$ 1,000 US$ 
Lbs. 1,000 Lbs. 1,000 Lbs. 1.000 

198. 9 17 0 .1 861.6 821.3 438.1 138.3 

'~ ezuela .• .... 416. 2 291.0 9,247.4 4,809.6 7,120.4 3,486 . 9 
~c~ma ....... 103.4 73 . 5 918.8 606 . 0 1,262.9 789.4 

ta Rica ..... - - 104.8 50.2 350.4 187 . 3 
'Salvador ... .. - - 28 .1 19.1 170.2 102.8 
~e r countries .. 4.6 2.6 60.3 34.4 133 .5 73.1 

otal shrimo ... 524.2 367.1 10 359.4 5 519.3 9 037.4 4 639.5 
~other than 
~ rimp: 

Ilada ........ 0.3 0.3 25.8 9 .5 316.6 175.2 
}Cico .•.• • •.• 15.4 21.9 24.1 31.8 14. 4 9 . 9 

lti sh Honduras 98 . 9 162.6 270.0 345.5 368 .5 337.3 
rlduras ...... 18.3 27.9 43.1 44.6 80 . 3 82.6 
Faragua ...... 9.6 5.1 119.1 120.1 70.7 69.1 
J~ . ta Rica .... . 2.0 2.9 15.9 16.2 62.1 54.7 
rJlaica ....... 24.4 32.0 78.1 91.4 75.6 83.4 
he r countries .. 114.1 131.3 260.8 251.0 128.3 104.6 

·,tal shellfi sh (eXi 
cept shrimp) 283.0 384. 0 836.9 910 .1 1,116.5 916.8 

Jrand total .... 1 006.1 921.2 12 057.9 7 250.7 10 592.0 5 694.6 
'jIpo rts into Puerto Rico from foreign countries are considered to be United Stales lmports and 
ue meluded. But United States trade with Puerto Rico and with United States possessions and 
:ade between United States possessions are nol included. 

l:en the COtmtJy of origin is nol knOWD, the country of shipment is shown. 
t.oss weight of shipments, including the weight of containeIS, wrappings, crates, and moisture I runt. o. b. point of shi~ent . D?es not include U. S. import duties) air freight, or insurance. 

These dab. are included in the overall import figures for total imports) i.e., these im-I ~ are DOt to be added to other import data published . 
I I, : ~~ Exports ~Imports ~ ~I FT78S, January through December 1965, U. S. Bu-

'11 of the Census. 

h mp were shipped by air from Vene-
ela. 

T he data as issued do not show the state 
a.ll products - -fre sh, frozen, or canned --
, it is believed that the bulk of the airborne 
I~ orts consists of fresh and frozen prod-
~I. 

~~ ~ -
,,~ 

~ ~ --
olesale Prices 

...: ~LE FISH AND SHELLFISHl MAY 1966: 
IVVholesale prices for edible fishery prod-

"\ ~ (fresh, frozen, and canned) were up 
~ l?tly in May 1966. At 126.9 percent of the 
1 / -59 average, the index rose 0.3 percent 
"£ ~l April to May. As compared with May 
J., the overall index this May was up 16.2 
p cent. May 1966 prices were considerably 
hvter for all items--sharply higher for 
~e - -than in the same month a year ear-
b. The exception was in prices for can-

. n : Maine sardines which were at the same 

.1Elel as May 1965. 

rhe subgroup index for drawn, dressed, 
tOI¥hole finfish rose 2.8 percent from April 

haddo.ck (up 10 .. 3 percent) because of lighter 
supplIes, a~d hIgher prices at Chicago for 
Lake SuperIor fresh whitefish (up 33.3 per
cent). May 1966 prices for western king salm
?n (up 0.3 ~ercent) were slightly higher than 
In the prevIOUS .month but remained unChanged 
~or western halIbut. Supplies of those species 
In May were still mostly frozen and market 
receipts of the fresh product from the early 
seasonal fishery were not much more than a 
trickle. Compared with May 1965, prices this 
May were higher by 13.0 percent. Prices 
were higher than in the same month a year 
earlier for all items in the subgroup, with 
substantial increases for large haddock (up 
37.2 percent), whitefish (up 20.6 percent). 
halibut (up 17.3 percent) , and yellow pike (up 
15.4 percent). 

Shows shellfish section of New York City's wholesale Fulton 
Fish Market. 

Lower prices in "May 1966 fOT fresh small 
haddock fillets at Boston (down 6.3 percent), 
and shucked standard oysters (down 1. 5 per
cent) were offset by higher prices for fresh 
South Atlantic shrimp at New York City (up 
9.1 percent). As a result, the subgroup price 
index for processed fresh fish and shellfish 
rose 3.6 percent from April to May. As com
pared with May 1965, the subgroup index this 
May was 13.4 percent higher because of sub
stantially higher prices for all items in the 
subgroup. May 1966 fresh shrimp prices were 
up 14.3 percent from the same month a year 
earlier, small haddock fillets (up 13.6 percent), 
and shucked standard oysters (up 12.2 percent). 

tt~~ ay. The index rise was due largely to 
Ib.~er prices at Boston for ex-vessel lar e 

The May 1966 subgroup index for process
ed frozen fish and shellfish rose only slightly 
from the previous month (up 0.7 per c en t). 
Prices were higher than in April at Boston for 
ocean perch fillets (up 1.6 percent) and for fro 
zen shrimp (up 0.9 percent) at Chicago. May 

g prices remained unchanged for frozen £loun-
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Wholesale Average Prices and Indexes for Edible Fish and Shellfish, May 1966 with Comparisons 

Point of A vg. Prices 1/ indexes 
Group, SUbgroup, and Item Specification Pricing Unit ($) - (1957 - 69=l00) 

May I Apr. M~ APr. Mar. ~a 1966 1966 !L 1966 1966 

ALL FISH & SHELLFISH (Fresh, Frozen, & Canned) 126.9 126.5 126.7 109.2 

Fresh ~ Fro=JIthery Products· . • . • • . • . 12'7.8 125.0 125.3 1l2.9 
Dra'd<k> D or ~ .•••• M \i.lJ J..Uj. 6 Ul .5 l.U6. 

Ha Ck, 19e., olrshore, drawn, • • . • • Boston lb. ~ .~ .I.U.1.o .lfl.U . tl\i .8 J~~ Haliwt, West .. 20/80 lbs., drsd., fresh or fraz . New York lb. M! 14~).5 lMl.5 140.5 
Salmon, king. 1ge. & med., drsd., fresh or froz. New York lb. .87 .86 120.9 120.5 121.2 115.3 
Whitefish, L.SUperior, drawn, fresh ..•••• Chicago lb. .70 .63 104.4 78.3 105.9 86.6 
Yellow pike, L.Michigan & Huron, rnd .. fresh New York lb. .76 .86 122.8 139.1 139.1 10M 

Processed, Fresh ~~ Sh~fish): ••••• .. 134 8 130.1 1294 1189 
Fillets, naaao ,sml., skins on, 20-lb. tins Boston lb. 

1.sg 
.40 ~~ 97 .2 94.8 .1ll.2 

Shrimp, 1ge. (26-30 count), headless, fresh New York lb. 1.10 128.9 123.0 123.0 
Oysters, shucked, standards • • • • • • • • Norfolk gal. 8.00 B.13 134.9 137 .0 143.3 120.2 

proce~ Frozen ~~ Shellfish): •••. .. ~ 1'23.0 .12'2.B 109.4 
FUlets: Flounder, . ess, i-lb. p~. • •• • Boston lb. .43 .43 109.0 109.0 106.4 9B.8 

Haddock, sml., skins on, 1- • pkg. • • Boston lb. .39 .39 112.9 112.9 114.3 109 
Ocean perch, 1ge., skins on I-lb. £kg• Boston lb. .33 .32 liM 112.2 112.2 106 

Shrimp, 1ge. (26-30 count), brown, 5-lb. p g. Chicago lb. 1.10 1.09 130.4 129.2 128.6 109.7 

canned ~ Products: • • • • • • • • . • • 125 6 1296 1296 103.0 
Salmon, pink, No, 1 tall. (16 oz.), 48 cans/CSt Seattle cs. 28.50 28.60 124..2 124.2 124.2 9l.5 
'lUna, It. meat, chunk, No. 1/'2 tuna (6-1/2 oz.), 

48 cans/CSt ••••••••••••.•• • Los Angeles cs. 13.69 14.86 l2l.5 131.8 131.B 102.6 
Mackerel, jack. Calif .. No.1 tall. (16 oz.), 

48 cans/CSt ••••••••••••• • Los Angeles cs. B.OO 7.63 135.7 129.3 129.3 120 
sardines, Maine, keyless 011,1/4 drawn 

(3-3/4 oz.l.lOO cans/cs. • • • . • • .... • New York CSt 10.25 10.25 131.5 131.6 131.5 131.5 
. YRepresentaverage prIces tor one day (~onday Or .J uesday! dunng the week In which the I th of the month occurs. These 

prices are published as indicators of movement and not necessanly absolute level. Daily Market News Service "Fish-
ery Products Reports" should be referred to for actual prices. 

Source: U. S. Department of Labor, Bureau of Labor Statistics. 

der and haddock fillets. As compared with 
May 1965, the subgroup index this May was 
up 13.2 percent. Prices were higher for all 
items, with the more substantial increases 
indicated for frozen shrimp (up 18.9 percent) 
and flounder fillets (up 10.3 percent). 

1 !:I66 were up 4.9 percent from the previous 
month but were unchanged for canned pink 
sallnon and Maine sardines. As compared 
with the SaIne month a year earlier, the index 
this May was 21.9 percent higher. Pr ices 
were sharply higher than in May 1965 for 
canned pink sallnon (up 35 .7 percent) because 
of the very light 1966 pack; prices fo r canned 
tuna were up 18.4 percent and jack mackerel 
up 12.2 percent. Prices fo r canned Maine 
sardines were unChanged . (U. S. Department 
of the Interior, Bureau of Com mercial Fish
eries, Market News Service.) 

The wholesale price index for canned fish
ery products dropped 3.1 percent from April 
to Mayas a direct result of lower prices for 
canned tuna (down 7.8 percent). Prices for 
canned California jack mackerel during May 


