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:\I1AJOR CHANGES IN COMMERCIAL 
E"ISHING REGULATIONS FOR 1964: 

Major changes in Alaska's commercial 
n sheries regulations for 1964, which were 
a dopted by the Board of Fish and Game at 
K etchikan in December 1963, were as follows: 

The definition of long-line gear was amend­
ed to include the type which can be used for 
fi shing salmon. This change coupled with an 
amendment to the International Water Area 
section prohibits United States nationals tak­
ing salmor. by both net or long-line gear in 
International Waters. This action is being 
taken by all Pacific Coast States as well as 
Canada to prevent the possibility of such a 
high-seas fishery becoming established. 

Under the General Provisions section, ap­
~licable to all Alaska waters or designated 
areas, the use of mechanical clam diggers is 
p ermitted in the Kodiak, Chignik, Alaska Pen­
i nsula, and Aleutian Islands areas. 

A further amendment to this section pro­
':1ibits aliems not lawfully admitted to the Unit­
ed States from engaging in fishing activities 
. waters of the State of Alaska. 

Under the International Waters section, the 
species and covered waters was broadened to 
include tanner and dungeness crab besides 
king crab, and the area was increased to in­
clude any waters seaward of that officiallv 
::iesignated as the territorial waters of Ala:-ska 
to a depth of 200 meters, or beyond that limit, 
to where the depth of the superjacent waters 

i9.dmits of the exploitation of these crabs. This 
action, expanding the covered International 
Waters from only those seaward of Cook Inlet 
and Kodiak, was taken by the Board to assert 
and demonstrate Alaska's interest in the con­
servation of the resources of the continental 
shelf as outlined in the 1958 Geneva Confer­
ence on the Law of the Sea. Regulations pro­
:mulgated by the Board for these species in 
Cook Inlet and Kodiak will apply in the Inter-

national Waters previously described in the 
regulations for these areas. 

Arctic-Yukon-Kuskokwim Area: Subdis­
trict No. 3 of the Yukon River, which is lo­
cated from Owl Slough near Marshall up­
stream to the mouth of the Koyukuk River, 
will be open to commercial fishing 6:00 p.m. 
Monday to 6:00 p.m. Friday, four days a week, 
until the quota of 3,000 king salmon is taken. 
Commercial fishermen fishing this subdis­
trict i cannot transfer and fish in subdistricts 
No. 1 and No.2 at a later date. 

Commercial fishing for king salmon in 
subdistrict No. 1 of the lKuskokwim River is 
open two days a week, 6:00 p.m. Monday to 
6:00 p.m. Tuesday and from 6:00 p.m. Friday 
to 6:00 p.m. Saturday. It was the Board's de­
cision that the king salmon run in this subdis­
trict should be managed by a weekly fishing 
period which can be adjusted according to the 
abundance of fish, rather than on a quota ba­
sis. Also, commercial fishing in subdistrict 
No. 1 of the Kuskokwim River will be allowed 
four days a week after August 1. 

Those persons licensed to fish commer­
cially in Norton Sound, with the exception of 
subdistrict No. I, and the Kotzebue district, 
shall not be allowed to subsistence fish for 
six hours before each commercial fishing 
period. The intent of this regulation is to 
limit the \illegal selling of fish, reduce fish 
wastage, and still allow commercial fisher­
men to take sufficient quantities of salmon for 
subsistence. 

A permit will be required for all subsist­
ence fishermen fishing in the Tanana drainage 
above the mouth of the Wood River and in the 
Pilgrim River drainage near Nome on the 
Seward Peninsula. Permits are free and may 
be obtained from the local Department of Fish 
and Game office prior to fishing. 

Bristol B~y Area: The outer Naknek­
Kvichak boun ary was extended approximately 
five miles at the west end to Tank Creek. 
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The Egegik outer boundary was enlarged 
to a rectangular area projecting three miles 
offshore from Big Creek, due south approxi­
mately eight and one-half miles, and then due 
east three miles to a shore marker at Aba­
lama Creek. 

The Egegik inner boundary was enlarged 
slightly to just below Egg Island. 

The inner boundary line of the Ugashik dis­
trict was adjusted slightly to a straight line 
across the Ugashik River 500 yards below the 
terminus of King Salmon River. 

A new regulation was adopted which re­
quires each fisherman to indicate at the time 
of initial registration whether he is operating 
as an independent or a company. 

Other slight changes were made in the 
dates to allow for calendar changes in 1964. 

Alaska Peninsula Area: The Herendeen­
Moller Bay section will open to fishing with 
set nets, drift nets, hand purse seines, and 
purse seines from May 4 through July 17. 
Closures were placed on the heads of the bays 
to give the milling areas protection. 

All other changes concerned closed areas. 
Sandy and Bear Rivers will be closed 2,000 
yards off the mouths during the peak of the 
runs, after which they will be reduced to 500 
yards. 

Warmsprings Bay will be closed 1 mile 
from the mouth of the main stream. 

The closure at Thin Point Cove and Lagoon 
was extended to encompass the entire cove. 
The closure at the head of Cold Bay was en­
larged. 

Also adopted was an extension of the clo­
sure at San Diego Bay to 1 mile after July 18, 
and the upper end of Stepovak Bay, from Dent 
Point to Kupreanof Point, will close after July 15. 

A razor clam season was opened with hy­
draulic dredges, forks, and shovels as legal 
gear. 

No changes were made in the Aleutian Is­
lands Area. 

Chignik Area: Opening and closing dates 
for the Eastern district were adopted for tak­
ing salmon as follows: June 8 through Au-

gust 14 and from August 31 through Septem­
ber 25. This district formerly was opened 
and closed by field announcement. 

Use of a hydraulic clam digger is now le ­
gal and a season for razor clams was estab ­
lished, January 1 to July 15 and September 15 
to December 31. Hardshell clams may be 
taken from January 1 to December 31. 

Kodiak Area: The Moser-Olga Bay and 
Alitak Bay sections of the Alitak district will 
open on July 13 and close on August 14. The 
weekly fishing period during this time will be 
seven days. 

The Inner Karluk and Uyak sections of the 
Karluk district will have a mid-season clo ­
sure from July 3 to July 13. The weekly fish­
ing periods will be seven days to July 3, five 
days from July 13 to August 7, three days 
from August 10 to August 21, and seven days 
from August 24 to September 25. 

The Uganik and Afognak sections of the 
Karluk district will be closed from July 3 to 
July 13 with a seven day weekly fishing period. 

The Red River, Sturgeon River, Uyak Bay, 
Uganik, Afognak, General and Mainland dis ­
tricts will have a five day weekly fishing peri­
od from June 1 to July 17, and a seven day 
weekly fishing period from July 20 to Septem­
ber 25. 

The inshore end of all set nets must be at­
tached to the shore above mean low water in 
1964. 

The Deadman Bay, East Arm (Mush Bay), 
Sharatin Bay, and Seal Bay closures were en­
larged. 

Legal gear for taking razor clams will in ­
clude hydraulic mechanical diggers. 

Cook Inlet-Resurrection Bay Area : Regu­
latory changes enacted by the Board of F ish 
and Game for the Cook Inlet-Resurrection 
Bay Area for 1964 include closing the king 
salmon season to commercial fishing. P r o­
v~sion was made that king salmon caught ac­
cldentally while fishing for other s pecies may 
be used for subsistence and welfare purposes 
only. Along with this major conserva tion 
move, the Board set June 25 as opening date 
for other species of salmon in t he Northern, 
North Central, and South Central distr i cts. 
Opening date for these districts last year was 



February 1964 COMMERCIAL FISHERIES REVIEW 9 

June 6; most of the Inlet's king salmon catch 
in recent years has been taken prior to June 25. 
[n another move aimed at helping to re-build 
depleted king salmon runs in the Inlet, the 
Board established a maximum mesh size of 
six inches for all gill nets in the Inlet. 

Other action by the Board on Cook Inlet­
Hesurrection Bay regulations includes re­
defining the Southern and Kamishak Bay dis-
1,ricts to allow a larger area for unlimited pot 
fishing by king crab fishermen, and a southern 
boundary at the latitude of Cape Douglas was 
( ~stablished for both the Outer and Eastern 
districts. June 8 was set as opening date for 
t he Southern district, and all opening and clos­
:' ng times for salmon fishing were changed to 
~ 3: 00 a.m. A seven day week fishing period 
'Was established for the Kamishak Bay district. 
Gill nets were made illegal in the eastern dis­
trict, except for subsistence fishing, and all 
set nets are now to be restricted to 45 meshes 
i n depth. 

The east shore of Port Graham was closed 
t o fishing by set nets , and three traditionally 
fi shed set net areas near Harriet Point were 
opened to set nets. 

New subsistence fishing regulations in­
clude a mandatory permit for salmon and 
freshwater species (except that no trout, gray­
ling, or char may be taken for subsistence in 
fr esh water), and a report is required of all 
s ubsistence fish taken. A limit of 50 salmon 
was set for subsistence fishermen, and no 
subsistence fishing will be allowed in areas 
closed to commercial fishing for salmon ex­
cept for the northwest shore of Knik Arm. 
Subsistence fishing will not be allowed north 
of Cottonwood Creek on Knik Arm. 

Except for the opening dates, subsistence 
fishing in the Northern, North Central, South 
Central, and Southern districts will be in con­
formance with all commercial regulations, 
w ith identification of gear to consist of name 
a nd address of owner. August 20 has been 
set for opening dates for subsistence fishing 
in the North Central, South Central and South­
ern districts, with August 3 for the Northern 
district, except for that part of the district in 
the Moquawkie Indian Reservation, which opens 
June 25 for subsistence fishing. 

Subsistence fishing in the Eastern and Outer 
districts will be in conformance with com­
:nercial regulations, and identification offish­
Ing gear shall consist of name and address of 

owner. Subsistence set nets will be allowed 
in the Eastern and Southern districts in all 
areas of these districts open to commercial 
fishing for salmon. 

Prince William Sound Area: The Prince 
William Sound purseSeTne season will open 
July 13 with a weekly fishing period from 
6:00 a.m. Monday to 16:00 a.m. Saturday. Also 
in 1964, purse seines will be allowed to fish 
with drift gill nets in the early Coghill dis­
trict fishery. Eshamy district will be closed 
again in 1964. 

Changes in the crab fishery included a 
color-marking system for crab-pot buoys in­
stead of the present numbering system. To 
allow additional crab fishing area, open 
throughout the year, the "Inside" area north 
boundary was changed to run from Johnstone 
Point to Sheep Point. 

Copper and Bering River drift gill-net 
districts will open May 14. Changes in the 
subsistence fishery were made to restrict the 
up-river fishing to the main Copper River. 
In addition, the lower Copper River subsist­
ence limit was reduced, allowing a catch of 
five kings, ten reds , and ten silvers. 

Yakutat Area: No changes were made in 
the Yakutat regulations from those in effect 

uring 1963 . 

Southeastern Alaska Area: Several of the 
fishing districts had minor changes in that 
some sections were renumbered and one dis­
trict, number 9 in Southern Chatham Strait, 
was divided into two sections: 9-A on the 
west side and 9-B on the east. 

District 1 in the Ketchikan area was re­
divided into six sections. 

Seymour Canal in District 11 was desig­
nated as Section ll-D. 

The section changes are to simplify emer­
gency regulations and will be incorporated 
into the new Southeastern maps that accom-
pany the printed regulations. ' 

Trolling 7 days per week in District 8 was 
extended to include the whole district instead 
of the old "extended area; 11 this t o be effec­
tive except during the gill net season, when 
both types of gear will fish three days per week. 

Troll restrictions were relaxed in Koot­
znahoo Inlet, Idaho Inlet, Tenakee Inlet, Port 
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Althorp and off the Salmon River in Icy Pas­
sage. 

Commercial dungeness crab fishing was 
prohibited in several bays near Ketchikan: 
Carroll Inlet, George Inlet, Bostwick Inlet. 
Traitors Cove, Smugglers Cove, Spacious 
Bay, Moser Bay, Helm Bay, Yes Bay, and 
Port Stewart. 

Minimum mesh sizes for shrimp trawls 
were prescribed for cotton and synthetic mesh 
in Districts 6, 8, and 10. 

The purse seine regulations had one minor 
change adopted requiring the marking on the 
cork line of all purse seines, everytenfath­
oms of length by double corks, that must be of 
a color that is in contrast with the color of the 
corks in the cork line. 

All purse seine openings are to be by field 
announcement. 

Amendments to the gill net section of the 
regulations provide for opening dates in sec­
tions I-A and 1-B (formerly 1-B and I-C), 
on June 14, sections 6-A and 6-B open on 
June 15. 

Additional areas were added to the list of 
closed waters in 115.21. Among them were 
Edwards Passage, Nakat Bay, Nossuk Bay, 
Salt Lake Bay, Navy Creek, Canoe Pass, 
Menefee Inlet and Union Bay. The closure in 
Redfish Bay in District 13 was relaxed. (Alas­
ka Department of Fish and Game, Decem-
ber 20, 1963.) 

* * * * * 
COOK INLET CLOSED TO KING 
SALMON FISHING IN 1964: 

In December 1963, the Alaska Board of 
Fish and Game issued regulations closing 
Cook Inlet to all king salmon fishing (both 
sport and commercial) during 1964. It had 
become apparent that this once important run 
of fish was declining in abundance. The most 
obvious cause was overfishing. 

During the late 1930's and the 1940's the 
annual commercial catch of king salmon in 
the Cook Inlet area was steady at around 
77,000 fish and in 1951 it increased to a high 
of 187,000. But the largest catch since 1958 
was only 28,000 fish with a low of 17,600 in 
1963. The sport fishery has brought increas­
ing pressure on the resource as the number 

of people in the Anchorage and Kenai areas 
has grown. 

Since 1959, sport and commercial fishing 
for Cook Inlet king salmon has been increal ­
ingly restricted, but king salmon escapement 
has not improved. It was felt, therefore, tha ! 
drastic action was needed to rebuild the run 
before it declined to a point where extensive 
and expensive artificial aids would be neede 
for recovery. The Alaska Commissioner of 
Fish and Game pointed out that many miles 
of spawning streams used by Cook Inlet king 
salmon remain intact and have the fish-pro­
ducing potential of the 1940' s. What is re­
quired is a greater number of fish on the 
rearing grounds. This should be provided by 
the action taken by the Alaska Board of Fish 
and Game. (Alaska Department of Fish and 
Game, December 14, 1963.) 

* * * * * 
FOREIGN FISHING EFFORTS 
REDUCED IN OCTOBER 1963: 

With the onset of autumn storms in the 
Gulf of Alaska and Bering Sea, Soviet and Jap­
anese fishing efforts continued to decline. By 
the end of October most vessels had departed 
the Gulf area. The Soviet fleet strength di­
minished to less than 20 vessels in waters 
off Alaska and Japanese fisheries comprised 
about 20 vessels in the eastern Bering Sea at 
the close of October 1963. 

U.S.S.R.: The trawl fisheries off southwest 
Kodiak Island, which since early summer 196 
have received the major Soviet effort, were con ­
tinually reduced throughout October and by the 
last week of that month had entirely withdra wn 
from the area. Soviet fisheries had then dwin ­
dIed to re la ti vely minor trawling efforts in 
the mid-Aleutian chain region and a whaling 
fleet operating far west in the Attu Island area. 

Japan: Japanese fishing efforts during Oc­
tober were reduced to a shrimp fishery near 
the Pribilof Islands and two factory trawlers 
conducting "exploratory" fishin g off south­
west Kodiak. The Japanese "exploratory" ef­
forts in the Gulf of Alaska were scheduled to 
terminate at the end of October 1963. 

* * * * * 
UNIVERSITY OF ALASKA APPOINTS 
FISHERY EXTENSION COURSE 
SPECIALIST TO FACULTY' 

The UniverSity of Alaska' has appointed 
John p. Doyle as a member of its faculty to 
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to conduct extension education courses for 
commercial fishermen patterned after the Uni­
versity's prospecting and mining extension 
courses. This development is a direct result 
of the enthusiastic acceptance of the Fisher­
man's Short Courses offered the past two 
~ rears by the University of Alaska in coopera­
Lion with the Ketchikan Te chnological Labora-
1.ory. 

Alaska Fishery Investig ations 

LARGE RED SALMON SPAWNING POPULA­
TION DISCOVERED IN NAKNEK RIVER: 
. In early October 1963, while preparing the 
King Salmon station for the winter, several 
trips were made by U. S. Bureau of Commer­
cial Fisheries biologists to the outlet of Nak­
nek Lake to observe the progress of red salm­
on spawning. In the past it was known that 
reds spawned in the upper end of the Naknek 
River, but it was thought their numbers were 
insignificant in relation to those occupying the 
better known areas in the upper lakes of the 
system. Observations made in the fall of 1963 
indicate that, at times, spawners utilizing that 
area represent a substantial segment of the 
Naknek run. That section may have escaped 
notice up to now because the spawners are 
difficult, if not impossible, to observe from 
the air because of water depth and coloration 
of the bottom. 

Spawning took place over a distance of a­
bout three miles, from one-half mile below 
Gull Island to the head of the rapids. Spawn­
ing began in the first week in September and 
continued through the first week in October, 
?ccurring first in the area just above the rap­
Ids. By mid-October 1963 only a few spawners 
were left on the shallow shelf at the outlet. 

***~,* 

KARLUK RIVER RED SALMON 
SPAWNING VERIFIED: 

The upper Karluk River study was termi­
nated on October 1, 1963, and Portage weir 
w.as removed. A mark and recapture tech­
nIque was used to estimate the number of red 
salmon spawning in the upper Karluk River. 
Salmon were tagged at Karluk Portage, on 
the Karluk River seven miles downstream 
from the lake outlet, and tagged fish entering 
the lake were recorded as they passed through 
Karluk weir. An estimated 47,000 red salmon, 

representing 10 percent of the total escape­
ment, remained in the river to spawn. The 
fraction remaining in the river to spawn is in 
close agreement with past estimates based on 
aerial surveys. Adult escapement of red 
salmon to Karluk Lake numbered 404,543 by 
October 14. 

* * * * * 
HEA VY FISHING RATE SHOWN 
ON TAGGED KING CRABS: 

About 20 percent of the tagged king crab 
released during August and September 1963, 
have been recaptured by fishermen on the 
Portlock and Albatross Banks north and east 
of Kodiak. It was expected that a further sub­
stantial percentage of the 1963 tags would be 
returned during the 1963/64 winter as the 
fishing effort intensifies in the offshore areas. 

* * * * * 
SHRIMP POTS IN VERTICAL STRING 
FISH BETTER WITH BLACK MESH: 

After preliminary trials in August 1963, a 
vertical string of six shrimp pots was set 
again in Tutka Bay in 45 fathoms of depth. 
Since there was a question of avoidance by 
shrimp of the pots covered with white nylon 
mesh, the pots were fished in black mesh -­
white mesh pairs at each level. 

The results of this preliminary experi­
ment were interesting. Light catches of shrimp 
were taken at all levels and the black mesh­
covered pots appeared to be more effective 
than the natural white nylon at all levels ex­
cept the topmost. At the I-fathom level 
mostly pink shrimp were taken, pinks and 
coonstripe were caught at the 10-fathom level, 
and mostly coonstripes were taken at from 10 
to 45 fathoms. 

California 

FISHERMEN'S INCOME, 1962: . 
About $17,596,000 was paid in wages dur­

ing 1962 to approximately 2,076 California 
fishermen covered by State unemployment in­
surance. The annual average wage paid the 
covered California fishermen was $8,476. A­
bout one - half of California's covered fisher­
men worked out of ports in San Diego County 
and a little over one -third of the fishermen 
were from Los Angeles and Orange ICoUnties. 
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The average wage paid to fish rm n in 1 1 2 
was $10,427 in San Diego County and 7,95 10 

Los Angeles and Orang Countl S. '1 h av r- a 
age wage paid cover d alifornia work r in 
"all industries" in HJ62 was $5,891. (tat of 
California, Departm nt of Ernploym n .) 

* * * * * 

A modified It-inch m sh Gulf of 1 X1CO 

shrimp tra ",1 ",ith a I-inch cod nd Via u d 
on these cruises. Trawlin cover d bo h ld 

n d pths of 5 to 48 fath­
tow d about 15 minute. 

Santa en.. e 

Le,.n~: 

=iff - Area of tr •• Un,. Monterey Say 
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offshore islands and banks off southern Cali­
fornia and northern Baja California, Mexico. 

General haze throughout the flight area 
(Pt. Vicente to San Diego, Sixtymile and Cor ­
t.ez Banks, and San Clemente and Santa Cata­
Una Islands) on October 8, reduced aerial 
1risibility to 15 miles. Water visibility was 
I ~ood although there was some surface glare. 

At Cortez Bank, one school of large tuna­
Like fish was seen but not identified as to spe­
d es. Two schools of smaller unidentified 
fish were also seen. Positive identification 
'Nas not possible because those fish sounded 
whenever the plane passed overhead. One 
:;mall school of Pacific sardines (Sardino~s 
caeruleus) was seen off Church Rock at t e 
s outh end of Santa Catalina Island. 

Note: See c~merciaJ Fj jes &ld6Y, December 1963 p. 17, 
November 1 63 p. 21 , September 1963 p. 14. 

* * * * * 
Airplane Spotting Flight 63-11 (October 14-

17, 1963): The survey to determine the in­
shore distribution and abundance of pelagic 
fi sh schools was continued by the California 
Department of Fish and Game Cessna "182" 
,9042T during flights over the inshore area 

r om the United States-Mexican Border to 
onterey, California. 

The area from Point Vicente to Monterey 
was flown on October 14. Weather and visi­
'bility were poor south of Jalama Park (Point 
A rguello) but very good to the north. Water 
visibility followed the same pattern. 

A large school group of northern anchovies 
(Engraulis mordax) was seen between Mussel 
Point and Piedras Blancas. This group, com­
prising 293 separate schools, was one of the 
largest observed from the air in several 
m onths. Many of the schools were being har­
assed by sea lions and porpoises from below 
and birds from above. Twenty-four anchovy 

schools were counted in exceptionally clear 
water between Piedras Blancas and Point 
Sur where fish schools are seldom seen. 

Coastal waters from the United States­
Mexican Border to Point Vicente were scouted 
on October 15. Water visibility was poor. Air 
visibility was limited to 10 miles by haze and 
smoke. Thirty-two anchovy schools were 
sighted, all off the La Jolla -Torrey Pines 
area. 

On October 16, the scheduled flight was 
cancelled by bad weather. 

The inshore area from the United States­
Mexican Border to Jalama Park was flown on 
October 17. Air and water visibility were 
only fair. Twenty-five schools of "pinhead" 
,anchovies were seen off of the "barn," a sail­
lor I s landmark on C amp Pendleton. Eight killer 
whales (Orcinus orca) were seen 2 mites 
north and ~ mileSOHshore from Point Dume; 
the 6 adults and 2 juveniles were slowly 
swimming south. This was only the second 
sighting of those mammals since the monthly 
flights were inaugurated in 1956. 
Note: See Commercial Fisheries Review, Dec. 1963 p. 19. 

Central Pacific Fisheries Investigations 

TUNA STUDIES CONTINUED: 
M!V "Charles H. Gilbert" Cruise 69-­

Ahipalaha II (October 7 -December 13;1963): 
A study of the spawning seasons and spawning 
areas in the albacore fishing grounds of the 
South Pacific Ocean was the primary objective 
of this 10-week cruise by the U. S. Bureau of 
Commercial Fisheries ,research vessel Charles 
H. Gilbert. The purpose of the cruise is re­
flected in its designation, for "ahipalaha" is 
the Hawaiian name for albacore tuna. The 
first survey in this series was made in the 
spring of 1962. 

The investigation centered around the New 
Hebrides Islands, Fiji Islands, New Caledonia, 
and American Samoa. In that area, the ex­
pedition fished Japanese-type long-line gear 
for 19 days and took over 200 albacore. The 
rate of catch compared favorably with that of 
Japanese and Korean long-liners that work 
the same waters. In addition to the albacore, 
the 19 long-line stations fished within that 
area also yielded 21 yellow fin, 17 big-eyed, 
and 4 skipjack tuna, as well as 6 other tuna 
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which were damaged beyond recognition. Other 
species caught were: 10 spearfishes, 20 sharks, 
and 51 mis cellaneous fish. The albacore (48 
females, 147 males, and 9 unsexed) were gen­
erally large adults ranging in size from 85 to 
108 centimeters (33.5 to 42.5 inches). Of the 
females, 21 percent had either spent or im­
mature ovaries, 73 percent had maturing 
ovaries, and 6 percent had near-ripe ovaries, 
indicating that the albacore were not quite 
ready to spawn. 

mesh nets designed to collect the young of 
tuna. Detailed laboratory study of the larval 
and juvenile specimens will provide a check 
on the information drawn from examination 
of adult spawners. The stomachs of large 
fish which prey on young tuna were also col­
lected to provide an additional check on 
spawning information inferred from the ex­
amination of the adults. 

Blood samples were collected from alba­
core, yellowfin, big-eyed, and skipjack tuna, 
and blue marlin. In addition, blood samples 
were collected from white-tip and great blue 
sharks. A sample of bloods was airshipped tp 
the Bureau's Honolulu Laboratory from Suva 
Fiji. 

Scientists on the Charles H. Gilbert re­
ported that the albacore were generally ap­
proaching a spawning condition, but were not 
quite ready to spawn. The expedition also 
made many hauls in the survey area with fine-
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A total of 152 surface and 140 -meter 0-

llique plankton tows, three 6-foot Isaacs-Kidd 
r awl hauls, 8 night-light collections, and 4 
;mall-mesh gill-net stations were made in 
r:-der to capture larval and juvenile tunas. 
~ross examination of plankton samples at sea 
b dicated the presence of a fair number of 
~ Lrval tunas. One juvenile tuna was caught 
).y night-light fishing but nothing was taken by 
h e small-mesh gill nets. 

None of the tuna ovaries examined con­
utined eggs in suitable condition for artificial 
II~ rtilization. One sample of albacore eggs 
~I hich was quite advanced in development, 
h ough not fully ripe, and measuring 0.88 to 
1.06 millimeters (0.03 to 0.04 inches) in di­
a.meter, was fertilized, but due probably to un­
suitable milt condition none of the eggs showed 
a.ny sign of embryonic development. The milt 
tl S ed in this instance was quite thick and not 
freely flowing as those usually encountered in 
r-unning ripe males. 

One juvenile tuna of undetermined species 
a.bout 4 centimeters (1.6 inches) long was 
caught at a night-light fi s hing station (latitude 
080 10' N.; longitude 1780 07' W'> on October 13. 
Shipboard rearing was not attempted because 
the juvenile tuna was in an extremely weak­
ened condition. 

Since emphasis was placed on the collec­
tions of data for serological and gonad condi­
tion studies, only a few albacore tuna were 
tagged. Seven albacore which were considered 
to be in good condition were tagged and re-
I e ased. Those albacore ranged in length from 
B9 to 99 centimeters (35 to 39 inches). In ad­
ciition, three small yellowfin, 67 to 75 centi­
m eters (26.4 to 29.5 inches) long, which came 
u p in viable condition 'were tagged and released. 

Other developments and observations dur­
Lng this cruise were as follows: 

1. The condition of all albacore ovaries 
'was noted. Although no ripe ovaries were en­
c ountered, a few ovaries were preserved for 
l aboratory examination. 

2. No ripe ovaries of other tunas or mar­
lins were found. 

3. Stomach contents of 128 fish were pre­
served. 

4. Enough drift cards to make 34 releases 
were available for this cruise. These were 

released with the first 35 bathythermograph 
(BT) observations. 

5. The thermograph and barograph were 
operated continuously during the cruise. 

6. A total of 197 weather observations 
were made at 0000, 0600, 1200. and 1800 
G.C.T. daily and transmitted to the Weather 
Bureau whenever possible. 

7. A total of 172 BT casts were made dur­
ing the cruise. Surface salinity samples were 
collected with each BT cast. 

8. Two lures were trolled during daylight 
hours. The catch consisted of only one dolphin. 

9. 'During the cruise, 55 surface fish 
schools and bird flocks were sighted. Twelve 
were identified as skipjack tuna and 43 were 
unidentified. 

10. All remoras found attached to fish and 
other objects were collected and brought back 
alive in the research vessel's bait tank, as 
requested by the University of Hawaii. The 
remoras will be used for physiological studies. 

11. Flying fish that landed on deck were 
preserved. 

12. Two long-line stations were fished in 
"big-eyed tuna waters," yielding only 2 big­
eyed tuna, 2 yellowfin, 1 skipjack, 2 sharks, 
and 12 miscellaneous fish. 

13. At Marakei Atoll, Gilbert Islands. a 
poison station was conducted to collect reef 
fishes for ichthyotoxism studies by a scientist 
of the University of Hawaii. 

14. A participant scientist of the Agency 
for International Development (AID), studying 
tuna long-line fishing. completed the first 
phase of his training program aboard the 
Charles !!. Gilbert. He disembarked at Pago 
Pago, American Samoa. to continue on the 
second ~hase of his training. 
Note : Seeommercial FiSherIes Review, December 1963 p. 25. 

~ ~, ~~~ ..... 
~>-~ 

Chesapeake States 

FISHERIES LANDINGS, 1962: 
The 1962 commercial catch of fish and 

shellfish landed in the Chesapeake States 
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(Maryland and Virginia) totaled 521.5 million 
pounds valued at $33.6 million ex-vessel. 
This was an increase of 43.6 million pounds 
or 9 percent but a decline of $3.5 million (9 
percent) compared with 1961. 

Menhaden :::::::::!:::::!:!:::::::::::::::::::::::::::::::::::=:: -;::::-:;j' 

-
Crabs, blue :::::::::::::::::::::::::::::::-:::;:::::::::::::;:11' 

Alewives ~::::::::::::::I' 

Oyster meats .:-:.:::.::JI 

Scup or porgy -.-.. Other ::::::::::::::::::::::::::.~. 

MUlion 
15 30 45 60 75 90 315 330 PoUDdl 

Chesapeake States catch, 1962. 

The gain in quantity was due chiefly to 
menhaden landings of 327.9 million pounds--
29.2 million pounds more than in 1961. The 
catch of hard blue crabs ( 81.3 million pounds) 
exceeded the peak production of 1950 by 
7.4 million pounds and established a new 
record. The production of alewives (more 
than 27 million pounds) was up about 10 
million, and there were moderate increases 
in production of sea bass, spot, white perch, 
and clams over the previous year. The 
yield of oyster meats (20 million pounds) 
declined 7.6 million pounds, while slighter 
decreases occurred in the catch of croaker 
and striped bass. 

The decline in value resulted largely 
from reduced landings of high-priced oys-
ters. The value would have dropped even 

Oyster meats : ::: ::::::::::::::::::::;::: -:: ::::::::: ::::::::::: ::.::::::::::. 

Crabs, blue ::;::::::::::::::::::p 

Menhaden ::::~::-::;:::. 

Clanl meats 
~ ........ 

Striped bass ~ '.-
Other .:.::::::::::::::.:::.:;. 

Million 
3 6 9 12 15 18 Doll ... 

Value of Chesapeake States catch, 1962. 

more except for the increased production 
of crabs and menhaden. 

Virginia landings of 454 million pounds a ( 
counted for 87 percent of the total produc· 
tion in the Chesapeake States. Virginia a13 
led in value of the catch with $21.7 million • 
65 percent of the total. The Maryland an I 
Virginia catch was taken by 16,806 fisher · 
men operating in 1,191 vessels of 5 or mor 
net tons, 8,759 motor boats, and 1,045 othe 
boats. 

Films 

NEW FILM ON OCEANOGRAPHY 
PRODUCED BY U. S. NAVY: 

A new motion-picture film, "Oceanogra­
phy--Science for Survival, II was prevlewed 
by the Interagency Committee on Oceanog­
raphy (ICO) on November 21, 1963. The film 
is in color, has a sound track, and runs 42 
minutes. It was financed by the United States 
Navy and produced by the Naval Photograph­
ic Center. 

This picture of an oceanographic survey ship under way is taken 
from the Navy 's newest motion picture, "Oceanography --Science 
for Survival." 

Early in 1964 the film will be distributed 
under the auspices of the ICO. The film 
gives an excellent, fast-moving account of 
Government oceanography activities, includ­
ing those of the U. S. Bureau of Commercial 
Fisheries. It begins and ends with scenes 
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In which the late President Kennedy speaks 
In behalf of a strong National Oceanographic 
Program. The work of the Federal Council 
for Science and Technology and of the ICO 
in coordinating the oceanographic program 
is strongly emphasized. The film serves a 
useful purpose in explaining oceanography 
to Members of Congress, to students, and 

to the public in gi' 

Fish Farming 

SLAT TRAPS TESTED FOR 
HARVESTING FISH PONDS: 

To determine their effectiveness for catch­
ing small numbers of catfish on short notice, 
slat traps were tested in the fall of 1963 in an 
Arkansas fish pond. The testing was done by 
gear experts of the U. S. Bureau of Commer­
cial Fisheries. An apparent relationship to 
the catch rate was the decoying effect of 
early-caught catfish attracting others to the 
same trap. One fairly high catchof 121 pounds 
o f channel catfish made during a 48-hour set 
emphasized the decoying effect. Over one­
half of the fish were reported taken by one of 
the 10 traps set, and it was jammed so full 
that one more fish could not have forced it­
self through the opening. This behavior is 
successfully used in other fresh -water fish­
er ies and Bureau personnel will continue to 
study it in future slat-trap fishing tests. 

reat Lakes 

,F ISHERIES LANDINGS, 1962: 
The 1962 United States and Canadian com­

mercial catch of fishery products in the Great 
Lakes, Lake St. Clair, and the International 
Lakes of northern Minnesota amounted to 
123.4 million pounds. The catch was 3 mil­
lion pounds more than in 1961, with domestic 
landings accounting for slightly more than 
half of the total volume. 

From those lakes in 1962, United States 
fishermen took 65.6 million pounds of fish 
valued at $5.5 million. The quantity declined 
5 million pounds (7 percent) and the value, 
$1.4 million (21 percent) compared with 1961. 
,!he reduction in value resulted largely from 
:mcreased landings of low-priced fish taken 

for industrial use and a decline in the catch 
of fish taken for human food. 

YILLOW PEROi . " 
I SMUT I · ,r 
100ms1 

" ". 
lAKEH£RRlNC " lSmJ ,u 

10TIiE.R1 ,. 
Million 10 15 20 25 30 35 
Poundo 

United States and Canadian catch, 1962. 

United States landings of sheepshead, 
chubs, and lake herring declined sharply in 
1962 and slighter decreases occurred in the 
production of smelt, white bass, catfish, yel­
low pike, carp, common whitefish, and suck­
ers. There was a substantial increase in the 
catch of yellow perch and alewives during 
1962 while tullibee landings were up slightly 
compared with the previous year. 

The State of Michigan led in production 
with a catch of over 22 million pounds--a loss 
of more than 2 million compared with 1961. 
Wisconsin was next with landings totaling 19 
million pounds (down nearly 3 million from 
1961), while Ohio was in third place with a 
catch of 15 million pounds--slightly less than 
a year earlier. 

Forthe third successive year, Lake Michi­
gan was the leading contributor to the United 
States catch with a take of 23.5 million 
pounds - -down 2 million from 1961. Lake Erie 
was second with 19.7 million pounds, followed 
by Lake Superior with landings of 12.6 million 
pounds. The Lake Erie production was about 
the same as the previous year but the Lake 
Superior catch fell 2 million pounds below the 
1961 level. Catches in the remaining lakes 
showed little change compared with 1961. 

l in " 
Great Lakes Fisheries 

Exploration and Gear Research 

TRAWLING INVESTIGATIONS IN 
NORTHERN LAKE MICIDGAN 
AND GREEN BAY CONTINUED: 

R/V "Kaho" Cruise 14 {October 23-Novem­
ber 25, 196"3'f: The fourth in a series of cruises 
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to determine the commercial feasibility of 
otter trawling in Green Bay and northern Lake 
Michigan has been completed by the U. S. Bu­
reau of Commercial Fisheries research ves­
sel Kaho. Technical objectives of the cruise 
were to extend seasonal knowledge concerning 
(1) geographic and depth distribution of vari-
0us fish stocks, (2) effectiveness of commer­
cial-type otter trawls for catching abundant 
species such as alewife, chub, and smelt, and 
(3) effects of trawling on certain protected 
species. 

Alewife were taken in all areas fished ex­
cept off Frankfort, and chubs were taken in 
all areas fished except in Green Bay and off 
Manistique. Although the four cruises have 
provided good indications that trawling is 
feasible in these waters, production rates have 
been somewhat smaller and species composi­
tion of catches is different from that ex­
perienced in the lower end of Lake Michigan. 

A portion of the time originally scheduled 
for this cruise was utilized for a short survey 
in the Whitefish Bay area of Lake Superior in 
an effort to determine the suitability of otter­
trawl gear for taking lake herring (cisco). 

Legend: 

44' 

- - Trawl drag. 

""*" - Snag. 

FAANKFOR T 

.. ' 
lake Michigan explorations R/V Kaho Cruise 14 (October-Novem-

ber, 1963). --

A total of 65 drags was made with a 52-
foot (head rope) Gulf of Mexico type fish trawl 
during 17 days of operation . Twelve drags 
were made in Green Bay and 53 were made 
at 5 stations in Lake Michigan prop r. Depth 
fished ranged from 4 fathoms in Green Bay 
to 80 fathoms in Lake Michigan. 

A 11 drags wer of 30 minut s except for 
thre shorter ones in Green Bay which in­
cluded one that hung up and two that were 
terminated wh n set nets were encoun red I 
and on oth r drag in Green Bay which ]aste~ 
80 minut s. 1 

Bottom topography and bathymetric dis ­
tribution of fish were continuously recorded 
With a high-resolution, "white-line ll type 
depth record r. Obviou rough bottom areas 
were avoided during the cruise, and relatlvelJ 
minor gear damage was experienced during 
only two drag . 

FISHI G RESULTS, GREE. ~ BAY: T 0 
catches of alewife--800 and 00 pounds-­
were tak n at 4 and 5 fathoms in the southern 
end of the bay (s e tabl 1). Four catche of 
alewife, ranging from 480 to 625 pound, \\ere 
made at depths of 10, 12, and 20 fathoms just 
north of lenominee. Significant indivldual 
catches of smelt, spo tail shiner, carp, and 
sucker of 320, 125, 85, and 50 pounds, re­
spectively, were taken in separate drags . 
Other than the above, the catches included 

.l 
Table 1 - Summa!) of Catch Rate and Species Composltlon I" 

Resulting from 3O-Minute Trawl Drags at SUtiODS In Green Bay 

Green Bav--Soutb of MeoomUlt!e 
De ptb t-.;--:-=-Al:;e::..:Vi::..;· ic;:fe;-r+-..-..:::.:; S:m:..::;e;.:.1 t,=---.-hOtb~:..::;e.;:r S~roe;::;:r'Cl~' e~s Tou.l 
(Fms.) Pounds "of Pounds "of Pounds "01 Pounds 

Cauqht Catch Cau<lht Catch Cau<lht Catch Cauqht ~ 
4 800 86 lITr . - ij125 14 925 
5 900 96 Tr. - 4{) 4 940 
7 - - - ___ ~ 

7 Tr. - Tr. - 4/285 100 5.285 
9 100 100 - - - Tr . - 5 100 

Green Bav--North of Meoominee 

10 530 100 Tr. - Tr. 
12 480 97 15 3 Tr. 
12 62.5 99 5 1 Tr. 
12 100 100 Tr. - Tr . 
19 160 80 4{) 20 -
20 150 83 30 17 -
20 480 60 320 4{) Tr. 

6 / 530 II - 495 
630 
100 
200 
180 
800 

IV,Tr. -trace, less than 1 pound. 
~~lnc1udes: 85 Ibs. carp, 33 lbs. yellow perch, 7 lbs . sucker. 
~Snagged, tore net. 
I1Ilnc1udes: 190 Ibs. spottail shiner, 75100. sucker, 20 Ibs. yel-

low perch. 
~Terminated drag in less than 30 minutes when gill nets were 
I" I encountered. <?atch fig~s equated to 30 -minute period. 
~ Equated to 3O-mlDute penod--actual catch was 1,400 lbs . in 

80 -minute draQ. 
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Table 2 - Summaxy of Catch Rate and Species Composition Resulting from 3O-Minute Trawl Drags: at Certain Stations in Wisconsin 
Waters of Northern Lake Michigan 

Alewife Small Chubs Lal'Qe Chubs Other Species Total 

Area Nearest 5-Fathom Pounds % of Pounds % of Pounds % of Pounds % of Pounds 
Depth Interval Cauqht Catch Cauqht Catch Ca~t Catch Cauaht Catch Cauaht 

10 - - - - - - - -
15 985 98 7 1 2 - 6 1 /1,000 
20 700 93 20 3 1 - 1/29 4 750 
25 500 61 260 32 10 1 II 50 6 820 
30 400 52 275 36 14 2 y76 10 765 
35 100 9 930 84 30 3 Y50 4 \ 1, 110 

f' IVO Rivers £/40 - - - - - - - - -
45 l/Tr. - 300 98 5 2 Tr. - 305 
50 Tr. - 150 96 2 1 5 3 157 
60 - - 100 82 2 2 11.120 16 122 
70 - - 40 33 2 2 1J8O 65 122 
80 5 13 10 25 - - 4/25 62 40 

: 
~10 - - - - - - - - -

15 700 97 1 - - - .!ft4 3 725 
20 400 84 40 8 20 4 Jfq0 4 480 
25 600 61 250 26 30 3 l1qo 10 980 

lt urgeon Bay 30 200 50 150 37 5 1 Y50 12 405 
35 150 25 400 67 12 2 y38 6 600 
40 20 6 250 81 8 3 Y32 10 310 
45 Tr. - 220 98 5 2 Tr. - 225 
50 Tr. - 100 89 2 2 1J1O 9 113 
60 - - 80 36 - - 1.1140 64 220 
70 - - 15 33 - - -~30 67 45 

VMostly smelt. 
VNo effort--rough bottom conditions. 
VTr. - trace, less than 1 pound. 
VMostly sculpin. 
!lCod end damaged--no fish caught. 

Table 3 - Summaxy of Catch Rate and Species Composition Resulting from 3O-Minute Trawl Drags at Certain Stations in Michigan 
Waters of Northern Lake Michigan 

Alewife Small Chubs Lar<je Chubs Other S >ecies Total 
Area Nearest 5-Fathom Pounds % of Pounds % of Pounds % of Pounds tat~ Pounds 

Depth Interval Cauaht Catch Cauaht Catch Cauaht Catch Cauaht Cau<lht 
10 40 98 YTr. - - - 1 2 41 
15 275 92 10 3 4 1 11 4 300 
20 650 70 250 27 14 2 11 1 925 
2S 250 28 600 68 25 3 10 1 885 

Lu dington 30 100 9 1,000 88 30 3 Tr. - 1,130 
< 35 50 8 550 90 9 2 1 - 610 

40 - - 370 97 10 3 - - 380 
45 - - 370 99 5 1 Tr. - 375 
50 - - 270 88 5 2 £130 10 305 
60 Tr. - 100 67 5 3 £/45 30 150 
70 Tr. - 30 65 1 2 2/15 33 46 

= 80 - - 20 57 - - 2/15 43 35 

20 Tr. - 170 85 29 15 1 0 200 
25 Tr. - 335 86 54 14 1 0 390 
30 Tr. - 1,100 98 19 2 1 0 1,120 
35 Tr. - 630 96 24 4 1 0 655 

fl-ankfort 40 - - 605 92 20 3 £135 5 660 
45 - - 540 89 20 3 £145 8 605 
50 - - 245 91 20 7 5 2 270 
60 - - 500 84 15 3 £180 13 595 
70 - - 90 34 5 2 £1170 64 265 

~ 
80 - - 10 5 - 0 Y200 95 210 
10 23 70 1 3 - - 9 27 33" 
15 41 57 2 3 3 4 M26 36 72 
20 385 79 7 1 7 1 1/91 19 490 

Itlanistique 25 360 84 45 11 16 4 4 1 425 
30 36 16 170 74 22 9 2 1 230 
35 23 11 180 84 11 5 1 - 215 
40 12 8 120 86 7 5 1 1 140 
45 35 21 125 73 6 4 4 2 170 
50 250 75 70 21 10 3 5 1 335 

!lTr. -trace, less than 1 pound. 
!/Mostly sculpin. 
~/Mostly smelt. 
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very small quantities of bullheads, burbot, lake 
herring, sculpin, trout-perch, whitefish, and 
yellow perch. 

FISmNG RESULTS, WISCONSIN WATERS 
OF LAKE MICmGAN: Good to excellent 
catches of alewife, ranging from 400 to 985 
pounds, were taken at 15, 20, and 25 fathoms 
in both areas fished and also at 30 fathoms 
off Two Rivers (see table 2). One large catch 
of chubs (960 pounds) was taken at 35 fathoms 
off Two Rivers. Other significant catches of 
chubs were obtained at 25 to 45 fathoms in 
both areas. Smelt and s culpins were the most 
common other species taken. 

FISHING RESULTS, MICHIGAN WATERS 
OF LAKE MICHIGAN: The best catch of ale­
wife made in Michigan waters was 650 pounds 
taken at 20 fathoms off Ludington. Fair 
catches were made at 20 and 25 fathoms off 
Manistique (see table 3). There is evidence that 
the 250 pounds of alewife taken in 50 fathoms off 
Manistique were caught from midwater concen­
trations as the net was being set or hauled. 
Very good catches of chubs, ranging from 515 
to 1,120 pounds, were taken at 25, 30, and 35 
fathoms off Ludington and at 30, 35, 40, 45, 
a nd 60 fathoms off Frankfort. Smelt and scul­
pins accounted for most of the other fish taken 
in these waters. 

HYDROGRAPHIC DATA: Thirty-six 
b a thythermograph casts were made, and air 
a nd surface water temperatures were recorded 
continuously. Surface water temperatures 
r anged from 560 -57 0 F. off Ludington early in 
the cruise to 450 -460 F. off Manistique late in 
the cruise. 

* * * * * 
T RA WL GEAR TESTED 
FOR CATCHING LAKE HERRING 
IN EASTERN LAKE SUPERIOR: 

R /V "Kaho," Special Cruise, November 16-
20, 1963:ASpart of the U. S. Bureau of Com­
mercial Fisheries program to assist the Great 
Lakes fishing industry adjust to changing con­
ditions' a preliIninary exploratory cruise in 
the Whitefish Bay area of Lake Superior was 
conducted by the Bureau's research vessel 
Kaho. Fishing industry members had requested 
that trawl fishing gear be tested for catching 
lake herring when they are concentrated dur­
ing the spawning season and most readily a­
vailable. Usually at that tiIne of year, prices 
for lake herring drop to a level that makes 
production with the traditional gill-net fishing 

gear marginal. It is felt that trawling may 
prove to be an economical method under 
those conditions. The Michigan Department 
of Conservation cooperated fully in the oper 
tion. 

It was not expe cted that a thorough investi ­
gation could be completed in a 5 -day period. 
However, in spite of the slim chances for at­
taining success during the brief survey, the 
collection of general information in re spec t 
to bottom conditions and fish distribution in 
the Whitefish Bay area will be helpful in plan­
ning future Lake Superior operations. 

Although lake herring fishing was the pri ·· 
mary consideration this cruise, other infor­
mation was gathered as follows: (1) seasonal 
abundance and distribution of various species 
(2) commercial availability of all species to 
otter trawls, and (3) delineation of areas suit 
able for otter trawl fishing. 

Fair catches of alewife and chub were 
taken in bottom trawls at depths greater than 
30 fathoms. Smelt appeared to be widely 
scattered at depths between 20 and 38 fathom 
and those of salable size were caught in only 
small amounts. Lake herring, lake trout, a n( 
whitefish trawl catches were insignificant. 
Concentrations of lake herring near the sur ­
face were not located. 

Seventeen trawl drags were made with a 
52 -foot (headrope) Gulf of Mexico -type fish 
tra wl. Although efforts were made to keep 
each drag at a uniform depth, this was not 
always possible due to the uneven bottom to­
pography. All trawl drags were of 30 min­
utes I duration, except 2, which were termi­
nated when the net became fouled on bottom 
obstructions. 

Commercially significant catches of chub : 
and alewife were taken at several localities 
in eastern Lake Superior. The best catch of 
chubs, 305 pounds, was obtained north of 
'W'hitefish Point at 34-36 fathoms. Alewife 
were taken in 6 drags and appeared to be mas 
abundant in southern Whitefish Bay, where 
one drag yielded 200 pounds. 

Herring apparently were either scarce or 
had not as yet concentrated prior to spawning 
because of the unseasonable mild weather this 
year. Only a few individuals were taken at 6 
sta~ions during the survey. Lake trout, both 
nailve and planted, appeared in 4 catches in 
amounts of 6 pounds or less. Two trawl drag: 
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,depths of 20-21 and 32-34 fathoms yielded 
nitefish in amounts of 5t and 5 pounds, re­
:ectively. 

Smelt appeared to be widely dispersed 
roughout Whitefish Bay. Ten stations yield­
, smelt in amounts of 15 pounds, or less, 
'wever, most catches were small individ­
Is (40 or more per pound). 

Miscellaneous species appearing in very 
Ball numbers in the trawl catches were: 
gmy whitefish, round whitefish, sculpin, 
.ottail shiner, stickleback, and trout-perch. 

Continuous echo-sounding (using a Kelvin 
ghes MS-28 echo-sounder--30 kc/s, pulse 

~: 

TRAWL DRAG 

SNAG 
BATHYTHERMOGRAPH CAST - BT 
ECHO SOUNDING tRANSECT _.-. 

L 

length 1 to 3 milliseconds) was carried on 
during both cruising and fishing operations. 
Although the Kaho cruised over 250 statute 
miles in and near Whitefish Bay, no surface 
or extensive midwater concentrations of fish 
were located. Near bottom concentrations of 
fish were noted at various depths beyond 15 
fathoms. The survey revealed a bottom con­
figuration inconsistent in form and composi­
tion. In general, shoal areas display highly 
irregular bottom topography while, beyond 
10 fathoms, the slope becomes very steep 
until maximum depths are reached. A fair 
amount of good trawling bottom was located 
in the southern reaches of Whitefish Bay and 
north of Whitefish Point. 

0 -. 
I , 

(\ , 

Fig. 1 - R/V Kaho Lake Superior explorations (November 16-20, 1963). 
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Ten bathythermograph casts were made at 
various stations to determine vertic1e thermal 
gradients. Surface water temperature ranged 
from 45.00 F. to 46.00 F. Bottom temperature 

j. C C • C G C « • SURFACE « c . . « C « l' 

A 
I 

FISH I 

B 

Fig. 2 - Echograms from a high- resolution echo-soUDde~ ~owin9 
concentrations offish from the same area and depth (36 fathoms) 
during daylight and darkness. A - Distribution of fish at 8:30 a.m. 
B - Distribution of fish at 6: 30 p. m. Distance covered is 4 stat­
ute m iles. 

Gulf Exploratory Fishery Program 

SHRIMP GEAR STUDIES CONTINUED: 
MfV "George M. Bowers II Cruise 48-­

Phase II (November 6-27, 1963): To continue 
field tests of a prototype 40-foot electrical 
shrimp trawl was the purpose of Phase II of 

ranged from 45 . 00 F . at depths less than 2 
fathoms to approximately 39 . 00 F . at depth! 
of 36 fathoms . 

B 

this cruise by the U. S. Bureau of Commer­
cial Fisheries exploratory fishing vessel 
George M. Bowers. Two modifications were 
made to 1Fie el ectrical gear prior to Phase II 
of the cruise. Changes were made in the elec­
trode array to provide a more efficient dis­
bution of electricity in the field, using the ex­
isting electrical equipment. Also, provision 
was made for using two pulse units on a si.I1gle 
net, effectively increasing the electrical 
strength at the net. The specific objectives 
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r Phase II were to determine the effective­
ess of the modified electrical gear as com­
ar ed with the equipment used during Phase 
of cruise 48. 

METHOD OF OPERATION: A 40-foot flat 
awl with 6-foot by 32-inch doors rigged with 
tickler chain was fished on the starboard out-
19ger. The electrical.trawl was fished sim­
I ~aneouslyon the port side. The two nets were 
e t and hauled at the same time and fished with 
ientical warp lengths. Drags were of one 
cur duration. Tests were conducted at night 
nd during the day. The night tests were pri­
larilyto establish the approximate quantity of 
b.rimp available in the area. 

AREA OF OPERATIONS: Comparative 
rawling tests were conducted off Florida in 
~e same area of the Apalachicola-Carrabelle 
rea as during Phase I; specifically, in St. 
leorge Sound behind Dog Island in 3 fathoms, 
ifshore approximately 15 miles southeast of 
:ape San BIas in 10-12 fathoms, and immedi­
ately south of St. Vincents Island in 4-5 fath­

Tests were also conducted in St. Andrew 

ST. GEORGE SOUND: Only one day was 
pent in that area. The only known change 
rom the conditions present during Phase I 
las a drop in bottom temperature from 230 C. 
13.40 F.) to 190 C. (66.20 F.). Results in 
lis area followed the same general pattern as 
reviously, although there were fewer shrimp 
re sent. Night drags yielded 15-20 pounds 
r p ink shrimp per hour, with the electric gear 
ga in catching s1 ightly more than the standard 
ea r. The daytime catches with the electric 
. awl ranged from 6.5 to 11 pounds, compared 
I 3.5 to 4.5 pounds for the standard gear. 
he ratio of electric to standard catch per 
r a g ranged from 1: 5 to 2: 1. The same fac­
It'S were apparent as' in Phase 1. The elec­
ric gear produced more shrimp during day­
~ ~ht hours, but not as many as were avail­
~ le. 

OFFSHORE CAPE SAN BLAS: Conditions 
l~re essentially the same during this phase, 
n.tq the exception of water temperature, which 
a.d declined several degrees. 

Night catches in this area dropped from 20 
()un~s the first night to 7 pounds on all follow­
ng n~ght tows. Daytime catches with the e­
ectnc trawl ranged from several individuals 
o 4.5 pounds. The standard trawl usually 
roduced no shrimp, but on one occasion 0.5 

pound was caught. Attempts were made on 
several drags to slow the bottom speed and 
also to drag at an angle to the bottom con­
tours and prevailing current. Weather and 
bottom conditions made it impossible to se­
cure enough information to draw any conclu­
sions. 

ST. VINCENTS ISLAND: Physical condi­
tions in the area were: bottom type- -brown 
mud; water (surface)--green, turbid; bottom 
salinity--35.6-35.9 parts per thousand; bot­
tom temperature--17.00 C.-17.5° C. (62.60 -

63.50 F.>. The electrode array used on 
drags in the area was modified by using two 
pulse generators simultaneously. Each pulse 
generator powered one-half of the electrodes. 
This provided a pulse of approximately twice 
the width of that obtained with a single power 
unit. 

Night drags here yielded approximately 
18 pounds per hour of white shrimp. Day­
time catches with the electrical trawl ranged 
from 13 to 27 pounds; catches with the stand­
ard trawl ranged from 2 to 8 pounds. 

ST. ANDREW BAY: Tests in this area 
were carried out with the same electrical 
system described above (dual pulse genera­
tors). Night fishing yielded pink shrimp 
c atche s of approximately 14 pounds pe r hour. 
Daytime catches with the electric gear ranged 
from 14 to 21 pounds, and with the standard 
trawl from 9 to 12 pounds. 

CONCLUSIONS: The modification to the 
ele ctrical system which produced a more 
uniform electrical field did not significantly 
improve catches over the original electrical 
system on either the soft or hard bottoms. 
But the increased strength of pulses achieved 
by using dual pulse generators appeared to 
produce the result sought, i.e., the electric 
trawl caught what shrimp were available. 
However, due to the limited testing, the re­
sults cannot be considered conclusive. 

Phase III of cruise 48 was to be conducted 
during December 1963 in the Apalachicola­
Carrabelle area using another pulse generator 
capable of producing various pulse widths 
and / or peak voltages. This unit should estab­
lish whether a greater peak voltage or a long­
er pulse than that used to date will success­
fully and conSistently stimulate 100 percent 
of the shrimp available. 

* * * * * 
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M/V "George M. Bowers" Cruise 48-­
Phase III (December 4-14, 1963): This Phase 
continued experimentation with the Bowers 
electrical shrimp trawl. Following Phase II, 
modifications were made to the electrode 
array to reduce line loss and a new pulse 
generator was acquired. This unit is capable 
of producing a much greater field strength 
than previously possible and is also capable 
of producing pulse characteristics not attain­
able with previous gear. 

The primary objective of this phase was to 
determine whether or not inadequate field 
strength was the principal reason for reduced 
effectiveness of the electrical trawl on the off­
shore grounds. Bad weather severely limited 
tests on the offshore grounds; consequently 
tests were not as comprehensive as desired. 

AREA OF OPERATIONS AND METHODS: 
Three areas were worked; (1) southeast of 
Cape San BIas in 10 fathoms, (2) immediately 
south of St. Vincents Island in 4 fathoms, and 
(3) in St. George Sound behind Dog Island. 
The latter two areas were worked when wea th­
er conditions precluded operations offshore. 
The experimental methods were the same as 
used during Phases I and II. 

OFFSHORE CAPE SAN BLAS: The pink 
shrimp density, as indicated by night trawling 
here, was approximately 20 percent of that 
during Phase I, i.e., 4t pounds per hour per 
trawl (starboard and port trawls fished simul­
taneously) versus 22 pounds per hour. This 
was accompanied with significant changes in 
water temperature and general catch com­
position. 

Daytime catches with the electric trawl 
ranged from 5t pounds to 7 pounds; with the 
standard gear from 0 to 1~ pounds. Night 
catches with both trawls were 4 to 4t pounds. 

ST. VINCENTS ISLAND: Catches of white 
shrimp both day and night in this area were 
too erratic to allow evaluation of the effect of 
the electrical gear. This was due probably 
to "schoOling," vertical movements, burrow­
ing behavior, or all three. 

ST. GEORGE SOUND: Bottom temperature 
was down to 130 C. (55.40 F.) and the night 
catch density was down to 14 pounds per hour 
early in the trip and to 6 to 7 pounds at the end 
of the trip. Earlier work here yielded 30 
pounds per hour. Day catches with the electric 
trawl ranged from 4 to 14 pounds per hour and 

with the standard trawl from ~ to 4 ~ pounds. 
In all day tows th e1 ctric gear produc d Sig­
nificantly greater catches than the standard 
gear. 

DISCUSSIO 01' RESULTS: H.esults ob­
tained during Phas > III indicat th improved 
electrical charact 'ristics achi ved with the 
n w pulse g 'nerator < nd l-ctrode rray pro 
duced day tim ~ catches equal to or gr at r th 
night catches with the tan.dar.d tr.a ~l. How­
ever, quantilativ ·valuatlOn 15 difflC It due t 
the chang> . in nvironm -nt . These chang s 
produc d known r duction in shrimp density 
and unknown variations in th ir b havior pat­
terns. 

CRUISE 49: This cruise was sch duled ft ! 
the Tortugas shrimp ground during January· 
February 1964 to verify crube 48 results on 
commercial conc ntration . In addition to 
providing greater shrimp conc ntrations, tht 
Tortugas grounds will provide a more ;:,tab e 
environment than that vhich has e .. isted in 
the Apalachicola -Carrabelle area recently. 
This should facilitate valuation of results. 
Also, tests will be conduc ted ~·ith the elec­
trode array built into the tra '.'l. To date, tht 
array has been operated separat ly in the 
manner of a tickler chain. 
Nott!: 63 p. 12. 

* * * * * 
SURYEY OF SEA SOl 'AL DISTRIB TIO." 
OF ROYAL-RED SHRThIP CO "T1. TED : 

r-..I/V "Oregon" Cruise 88 (1 ovember 18-
December 13, 1963): To ontain seasonal da 
on the availability of royal-red shrimp ~­
menopenaeus robustus} in the Tortugas area 
and to conduct deep-water faunal transects 1 

the Florida Straits, off the northest coast o~ 
Yucatan, and off the r-..lississippi River Del:. 
were the principal objectives of this 26-day 
cruise by the U. S. Bureau of Commercial 
Fisheries exploratory fishing vessel Orego~ : 

Shrimp catches v.ere extremely light C01:-j 

pared with previous efforts in the Tortugas 
area. A total of 28 drags yielded slightly 
over 1,200 pounds of shrimp (heads on) com­
pared with some 5,000 pounds in 31 drags on 
the same grounds in August 1963. Previousl:: 
established optimum bottom temperatures 
for royal-red shrimp fishing (490 -51 0 F.) oc' 
curred over a more extensive depth range 
than usual--from 190 to 235 fathoms. Sever' 
al hundred feet of still and movie film ex­
posed in the red shrimp depth range, ~ill be 
studied closely for indications of lowered 
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!)f' irop density as well as for gear perform­
.ce. 

Faunal transects were conducted in the 
Ie: rida Straits and on the northeastern slope 

• 

of Yucatan at 100 fathom intervals to 800 fath­
oms. A 10 -foot beam trawl was used when 
bottom conditions were unsuitable for shrimp 
trawls. The scheduled transect off the Mis­
sissippi R iver Delta was only extended to 500 

II 
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fathoms due to wire losses on the Yucatan 
slope. Rattail fishes (Macrouridae) predomi­
nated the transect catches; other faunal ele­
ments were represented by several rare 
specimens, especially along the Yucatan slope. 

Preliminary investigations on off-season 
menhaden occurrence were initiated on this 
cruise in cooperation with the Bureau's Bio­
logical Laboratory at Beaufort. Gill-net sets 
(surface and bottom) were made at 10 locali­
ties, in depths between 4 and 62 fathoms off 
Mississippi, Alabama, and Florida. Menhaden 
(Brevoortia patronus) were taken in one bot­
tom set off Horn Island Pass in 7t fathoms. 
Thirty-eight plankton tows were made for 
study by the Beaufort laboratory staff. 
Note: See Commercial Fisheries Review, November 1963 p. 34. 

* * * * * 

LEGEND: 

MENHADEN OFF -SEASON 
POPULA TION SURVEY: 

Airplane Spotting Flight 1.. (November 19-
22, 1963): To determine the occurrence of 
adult menhaden and related species in the 
Gulf of Mexico during the off-season perio 
from November through April, the first of 
monthly aerial observation flights was init i 
ated in late November 1963 by the U. S. Bu­
reau of Commercial Fisheries chartered a i 
plane Apache N2229P. The search zone is 
from the Florida Keys to Galveston, Tex. 
The waters being canvassed generallyexten 
from the shoreline to the 20-fathom curve. 
But in some areas off Alabama and Louisia 
coastal observations will be extended out to 
the 50-fathom curve . 

+ FLIGHT TRACK: 

----_ OUTBOUND --- - - - - - - - - INBOUND 
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Menhaden aIrplane spotting Flight No.!. 
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During the initial flight heavy seas off Mis­
;issippi, Louisiana, Texas, and the west 
:oast of Florida limited the effectiveness of 
,erial observations. In addition, low ceilings 
Jld overcast skies interfered with observa­
Ions between Galveston and the Mississippi 
t:lver Delta on November 22. 

Surface menhaden schools were sighted in 
hree areas off the Florida coast. In the 
\ Jalachicola area, 31 schools were observed, 
~:nging in estimated size from 1 to 20 tons; 
1 though the majority were considered to be 
ess than 10 tons. In waters west, southwest, 
ad south of Cedar Keys, 16 schools were 
ighted. Those schools were estimated to be 
ess than 10 tons each. In the area off Venice 
ad southward to Cape Romano, 36 schools 
yere observed; 3 of the schools were within 
mile of the shoreline and the others ranged 

Iffshore as far as 12 miles, with the majority 
n the 2 - to 4-mile zone. Most of those 
ichools were estimated to be in the 10- to 15-
on category, but 2 schools 3 miles northwest 
If Naples and 2 schools 5 miles southwest of 
lenice, showed distinctive reddish color and 
!ere estimated to contain from 25 to 50 tons 
!ach. 

In all three areas in which fish schools 
yere observed, sea conditions were good and 
irds were present. 

United States shrimp and snapper vessels 
1'S!re seen fishing off Florida. Shrimp ves­
e ls were also seen in Louisiana and Texas 
laters. No foreign fishing vessels were, ob­
E: rved. 

An infrared radiation thermometer to 
~! cord surface water temperatures will be 
o stalled aboard the plane and used during fu­
nre flights. 

j'ulf Fishery Investigations 

iHRIMP DISTRIBUTION STUDIES: 
M/V "Gus III" Cruise GUS-11(Novem­

ler20-Decemner 2,1963}:'C'atches of brown 
illd white shrimp were light to moderate dur­
ng this cruise off the coast of Louisiana and 
:exas by the chartered research vessel Gus 
!!. The vessel (operated by the Galveston­
!iological Laboratory of the U. S. Bureau of 
~o~mercial Fisheries) was engaged in a con­
numg study of the distribution of shrimp in 

the Gulf of Mexico. Eight statistical areas 
(13, 14, 16, 17, 18, 19, 20, and 21) were cov­
ered. One 3-hour tow with a 45-foot shrimp 
tra wI was made in each of 3 depth ranges 
(0-10, 10-20, and over 20 fathoms) in those 
areas. 

The best catches off Louisiana were taken 
in the vicinity of the Mississippi Delta which 
yielded 73 pounds of 26-30 count white shrimp 
from under 10 fathoms and 37 pounds of 21-25 
count brown shrimp from over 20 fathoms. 
Moving westward, area 14 yielded 28 pounds 
of 31-40 count white shrimp from under 10 
fathoms, 15 pounds of 21-25 count brown 
shrimp from the 10-20 fathom depth, and 11 
pounds of 15-20 count brown shrimp from over 
20 fathoms; area 16 produced 17 pounds of 
15-20 count brown shrimp from over 20 fath­
oms. 

The best catches off Texas were made in 
area 18 which yielded 24 pounds of 31-40 
count white shrimp from under 10 fathoms, 
14 pounds of 26-30 count brown shrimp from 
10-20 fathoms, and 56 pounds of 12-15 count 
brown shrimp from over 20 fathoms. 

Area 19 produced 39 pounds of 15-20 count 
brown shrimp from the 10-20 fathom range. 
Tows in area 20 took 10 pounds of 31-40 count 
white shrimp from the under 10-fathom depth, 
19 pounds of 21-25 count brown shrimp from 
the 10-20 fathom range, and 29 pounds of 15-
20 count brown shrimp from over 20 fathoms. 
Area 21 yielded 11 pounds of 26-30 count 
white shrimp from under 10 fathoms and 15 
pounds of 15-20 count brown shrimp from 
10-20 fathoms. 

Catches of white shrimp were almost en­
tirely limited to the under 10 fathom depth. 
The catch of pink shrimp did not exceed one 
pound at any station during the cruise. 

* * * * * 
M/V "Gus III" Cruise GUS-12 (Decem­

ber---ro=-22, 1963): Bad weather hampered 
operations of the chartered research vessel 
Gus III during this cruise off the Alabama 
coastextending westward off the coast of 
Texas. A total of ten statistical areas (10, 11, 
13, 14, 16, 17, 18, 19, 20, and 21) were cov­
ered and one 3 - hour tow with a 45 -foot shimp 
trawl was made in the three depth ranges of 
each area. Despite adverse weather condi­
tions all stat: ons were fished. Catches were 
generally spotty but good white shrimp catches 
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Industrial Fishery Products 

TRENDS IN USE OF F ISH MEAL 
IN MAINE AND MASSACHUSETTS: 

Animal feed manufacturers and experiment station scien-
j tists in Maine and Massachusetts. fish reduction plants in 

Maine. and a feed mill in New Hampshire were visited in De­
cember 1963. by the Chief of the U. S. Bureau of Commercial 
Fisheries Technical Advisory Unit and the Animal Nutrition­
ist attached to the Unit. Observations made during the trip 
were as follows: 

The State of Maine is among the 10 leading states in the 
production of broilers and therefore is a relatively large 
consumer of fish meal. On the other hand. swine. which like 
poultry. consume fish meal. are reared in relatively small 
numbers. and there appears to be an opportunity in that 
State for an increase in pork production. Only half the eggs 
consumed in Massachusetts are produced in that State; this 
offers poultrymen an opportunity for expansion. These pos­
sible increases in poultry and swine production obviously 
would work to the advantage of fish meal producers by in­
creasing the total consumption of fish meal. 

The average levels of fish meal utilization in northeastern 
broiler. layer replacement, and laying rations appear to be 
about the same as those in the Southeastern States. namely. 
2.5 percent in rations for broilers and chicks reared as lay­
er replacements and 0.5 percent in laying rations. This is 
true despite the fact that fish meal is produced in the area. 
However. the level of utilization may be influenced by the 
fact that it has been necessary to import fish meal from a­
broad in order to supply the demand, and. as is true in the 
southeast. the necessity of using imported meal tends to de­
press the level of utilization. 

Almost without exception, the animal nutritionists ex­
pressed high regard for fish meal. In the opinion of one nu­
tritionist employed by a large concern, there is. without 
doubt, no other product available having as much potential as 
a balanced source of amino acids as has fish meal; this ap­
pears to be the opinion of most poultry nutritionists. Some 
of the feed manufacturers stated that they would prefer bulk 
shipments to sacked shipments of fish meal. 

Most animal nutritionists and laboratory directors ex­
pressed lively interest in any advances that can be made in 
determinations of protein quality of fish meal. One concern 
is carrying out active research to determine to what extent 
enzymatic digestibility tests can be relied upon in compari­
son with the much more time-consuming chick or rat tests. 
Another feed mill depends upon chemical tests to tell wheth­
er or not there is a great deal of variation between different 
shipments of meal from a given source. 

A poultry nutritionist at the University of Maine has re­
cently completed some experiments in which fish meal sig­
nificantly stimulated growth of layer flock replacement 
chicks during the first 9 weeks following hatching. Also. a 
Maine professor said that a number of egg producers in his 
State are building their own feed mills. Operators of these 
mills, in an effort to decrease the variety of feed ingredients 
that must be stored, have been exploring the possibility of 
eliminating fish meal and some other feed ingredients from 
their formulas. The Maine professor. who had been consult­
ed concerning the proposed formula Simplification. indicated 
that the elimination of fish meal from poultry feed formulas 
would be highly inadvisable. in his opinion. because it would 
mean the lowering of the quality of the rations. 

At the University of Massachusetts, some very basic ex­
periments on the endocrinology of fowl are being carried out. 
Such studies usually lead to a better understanding of physi­
ology and, eventually. to increased economy and profits. 

* * * * * 

UPWARD TREND IN USE OF FISH 
MEAL IN SOUTHERN STATES: 

Mixe d anima l feed manufacturers and experiment station 
s cientists in Alabama, Georgia, Mississippi, and Louisiana 
were visited during mid-November 1963 by the Chief of the 
U. S. Bureau of commercial Fisheries Technical Advisory 
Unit and the ani mal nut ritionist attached to the Unit. Fish 
reduction plants in MissiSSippi and Louisiana also were vis­
it e d. The observations and c onclusions resulting from the 
trip were as follows : 

Interacting factors are discernible, in the area visited, 
that tend on the one hand to encourage and on the other to 
discourage liberal use of fish meal in poultry rations. A 
factor encouraging m ore libe ral utilization has been the 
feed- ingredient price structur e . During November 1963, 
relative prices of feed ingredients enc Quraged a trend to­
ward relatively liberal utilization of fish meal. This trend 
was exemplified by commercial broiler rations that con­
tained 6, 8, and even 10 percent fish meal. In general, such. 
rations are formulated on a " maximum profit" basis, i.e., 
the cost per pound of feed is dis regarded and the feed is 
formulated to produce a maximum of broiler meat per dol­
lar invested in feed. 

A number of factors tend to dep r ess the level of fish 
meal utilization. One such facto r i s the result of competi­
tion between firms to produce rations of given quality to be 
sold at competitive prices. In order t o reduce costs, for­
mulators may substitute less expensive protein concentrates 
for part of the fish meal of a r ation . Such concentrates are 
likely to be inferior to fish meal because of lower coeffi­
cients of digestibility, less desirable balance of essential 
amino acids, and lower content of the essential amino acids 
methionine and lySine. In addition, m ost protein conc en­
trates other than fish meal lack the unidentified growth fac­
tor (UGF) of fish. Thus, as most formulators freely ac­
knowledge. a reduction in the level of fish meal to lower the 
sale price of the feed mixture usua lly results in a somewhat 
less desirable ration. 

A second factor tending to discourage liberal use of fish 
meal is the present unavailability of domestic meal. Of the 
feed mixers visited, most eithe r had exhausted their sup­
plies of domestic fish mea l or were rapidly depleting their 
remaining stores. Many fee d producers expressed a definite 
reluctance to use imported mea l in liberal amounts. This r e­
luctance is based upon what feed mill operators appear to be ­
lieve is the extreme variability in the quality of imported 
meal. For example, according to one feed mill operator. in 
amounts no larger than a carload lot, sacks of meal have 
been found that appear to have originated in six different re­
duction plants. and variations in quality within such carload 
lots are. as one would expect, cons iderable. 

According to an indus trial nutritiOnis t , a third factor his ­
torical in nature has tended to depr es s fish meal utilization 
in broiler rations in the Southern States . The nutritionist 
said that when the broiler -producing industry first got its 
start, rations ordinarily cons isted of such suitable grain 
P7odu~ts a.s were readily aVailable, plus a protein-mineral­
~l~a~n mlXture purchas e d fr om one of the firms special­
l ~lng In su.ch "premixes." The latter ordinarily contain 
flSh me.al In amounts too small to r epresent a liberal sup· 
p.ly of flSh mealln the finiShe d ration. Fish meal utiliza­
hon subsequently has tended to follow the levels established 
earlier by feed producers using p remixes . 

As a resul.t of the interplay of factors, just described, 
the average flsh meal content of broiler rations produced in 
the.South~rn States appears to be about 2.5 percent. This 
eSh~ate lS ?a~ed upon informa tion given both by experiment 
stahon speclalists and by industrial nutritionists. Even 
though. the average utilization level i s relatively low percent­
age-wlse, very large amounts of fish meal are utilized in the 
Southern brOiler-producing S~ates because of the tremendous 
p oultry production in that r egion. 

The evidence collected on this trip, and earlier, suggests 
that the demand for fish meal will continue to increase_in the 
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Southern broiler-producing States but that the rate of in­
c rease cannot be expected to be rapid. 

Several industrial nutritionists expressed some concern 
with present methods of quality control of fish meal, pointing 
o ut, as have many others in the past, that biological (chick 
!lnd rat) tests are too protracted to yield the desired data be­
j'ore the feed mixtures containing the protein being tested 
h ave been Bold and perhaps consumed. The need for a rapid 
, est for quality is apparent. One nutritionist pOinted out that 
m icroscopic examination of fish meal by a skilled technician 
l'eveals a great deal concerning the quality of the meal, as 
f or example, whether or not even slight scorching has taken 
p lace. 

Broiler production is still on the increase in the Southern 
h roiler-producing States, but such increase is taking plac e 
Ilt a decelerating rate. In contrast with this decline in rate 
o f increase in broiler production, a marked increase in egg 
p roduction is now taking place. Some new egg production 
units are of I-million hen size and a few are even larger. 
T his increase in egg production will add to the demand for 
fish meal for the reason that laying mashes usually contain 
lI ome fish Ipeal and rations for layer replacement flocks or­
dinarily contain relatively liberal amounts of such meal. 

The production of dogfood and other petfoods seems to be 
i ncreaSing in the states visited. A large portion of the out­
put of some large concerns now consists of petfoods . Be­
c ause fish meal is used in low c oncentrations in s ome of 
these petfoods, this expanding branch of the mixed feed in­
dustry can be expected to have a limited but positive influ ­
ence on the demand for fish meal. (U. S . Bureau of Com­
mercial Fisheries, Technical Advisory Unit, Boston, Mass ., 
December 16, 1963.) 

* * * * * 
U. S. FISH MEAL OIL, AND SOLUBLES: . 

Production ~ Areas, November 1963: Pre ­
irninary data on U. S. production offlsn meal, 

l> il, and solubles for November 1963 as col­
e cted by the U. S. Bureau of Commercial Fish 

eries and submitted to the International As­
sociation of Fish Meal Manufacturers are 
shown in the table. 

I,-~~~~--~~------------------~·· 
U. S. Production.!/ of Fish Meal , Oil , and Solubles, 

November 1963 (PreliminaIYI with Comparisons 

Area 

~ovember 1963: 
~ut & Gulf Coasts 
~ est Coast~/ ••• : 
=!otal ...••.. 

~ n . -Nov. 1963 
ra Total .•.••• 
a,n . -Nov. 1962 

Meal 

Short 
Tons 

9 , 537 
2 , 447 

11 984 

221 654 

Oil Solubles H~~~~/ eDlze 
1,000 

Pounds I •• (Short Tons). 

9,283 3,520 -
1, 026 1, 084 -

10 309 4 604 -

178 273 88 5 14 7 216 

Total. .. • ... 295 , 730 255 , 129 111, 532 10, 964 
V Does not include crab meal, shrimp mea l , and liver oils . 
/ Includes American Samoa and Puerto Rico. 
/ lncludes condensed fish. 
ote: Beginning with March 1963 fish o il is shown in pounds in ­
stead of Qallons. Conversion factor 7 .75 pOunds equal 1 Qallon 

* * * * * 
~cMf3 Indicators for U. S. Supply, Novem­
~ _: United States-production of fish 

meal and fish o il in November 1963 was high­
er by 17.8 and 24.9 percent, respectively, as 
compared with November 1962. Fish solubles 
production was dow n 4.5 per cent . 

Major Indicators for U.S. SUpply of Fish Meal, Solubles, 
and Oil, November 1963 

tem and P er iod 1963 1962 1961 1960 1959 

~ Mtll: 
•.••...... (Short Tons) •....•... 

froductio!! I /: 
December: .• • - 2,683 12,763 9,178 15,378 
November . ••• 2/11,984 10,175 10,071 10,805 11,840 
Jan. - Oct. .. .. !7209,670 285,555 268,503 250,360 255,026 
Jan.-Dec . .... - 311,232 311,265 290,137 306,551 

Imports: 
December . • . • - 18,977 23,268 15,564 5,538 
November .• . • - 11,904 25,649 6,149 3,673 
Jan. - Oct. .... 335,259 221,426 168,565 109,848 124,464 
Jan.-Dec •••• . - 252,307 217,845 131,561 133,955 

~c S01ub1es ~J: 
roduction: 
December , .• , - 1,838 4,936 2.897 5,429 
November . .• • 21 4,604 4,819 5,140 3,524 4,628 
J an.- Oct. . ... !J 91,126 117,677 102,165 92.508 155,302 
Jan. -Dec . . ••• - 124,334 112,241 98.929 165,359 

Import s: 
Dece mber • . • , - 387 472 60 420 
November .••. - 435 3,649 282 3,089 
Jan. - Oct. ... . 3,442 5,486 2,618 2,832 23,121 
Jan.-Dec • .•.. - 6,308 6, 739 3,174 26,630 

F i s h Qi!§ : ......... (1,000 Lbs.l ..•....... 

fr oduction: 
December .•• . - 679 11,562 7,981 14,094 
November .•.• 2/10,309 8,254 10,599 12,464 9,416 
Jan. - Oct • ... . [/167,964 ~46,875 244,507 195,209 169,814 
Jan. - Dec •• . .• - 255.808 266,668 215,653 193,324 

.ixports : 
December, •.• - 172 10,484 15,807 19,586 
November •••• - 171 1,425 14,640 6,096 
J an. - Oct, .... 228,934 122,707 110,575 113,229 118,801 
Jan.-Dec •.••• - 123,050 122,486 143,659 144,481 

IV!!~' not 1DC ude era.b meu, ~PJ &.Dd muc. me&li. 
yPreUml.na.ry data for 1963 bued OD rcf:11I which accxnmted lot !be foUowlDg ~rcuta9c 

of pIOduCtiOD in 1962: Filb meal, 9 perceot; IOlublu &Ad bomoge.Diu.d LI.tb, 91 pUCCDt, 
a.nd &b. oU, 7S percu.t. 

Vs....:!Ud .. homogeDized tim. 
4 BeglDaiDg with MaId> 1963 Wb oU Ia mo,.,. ill pou.oda lDaUod 01 g&1lo ... Co.n"". I&<;· 

No .. ~rD~~~ :!~l~~. 

* * * * * 
Production, October 1963: During October 1963, 15,608 

tons of fish meal and 14.2 million pounds of oil were pro ­
duced in the United States. Compared with October 1962, 
this was a decrease of 20,357 tons or 57 percent in meal 
productioh, and 24.8 million pounds or 64 percent in oil 
production. 

Menhaden meal production for October amounted to 
11,420 tons--a decrease of 20,708 tons or 64 percent. Men­
haden oil (12.3 million pounds) was 25.7 million pounds or 
68 percent less than in October 1962. 

Fish s01ubles manufactured in October 1963 amounted t o 
6,678 tons. This was a decrease of 6,636 tons (approxi ­
mately 50 percent) below the production of the same month 
in 1962. Menhaden solubles (4,494 tons ) made up 67 per­
cent of the October fish solubles prodJ : l on. 

Fish meal production amounted to 209,670 tons during the 
first 10 months of 1963. This was a decrease of 75,885 ton. 
or 27 percent. Oil production for the same period of 1963 
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amounted to 168.0 million pounds--a dec rease of 78.9 mil­
lion pounds. Production of fish solubles for the first 10 
months of 1963 amounted to 83,902 tons--a decrease of 
23,355 tons or 22 percent. 

U. S. ProductLon of Fl.ah Meal, QU, and Solublu. October 1983 1/ with Compul.onl 

October Jan, ·Oct. Total 
Product 

lf1983 1982 .!/1983 1962 U8.'_ 

~ ... Meal and §£!!e.: 
... , ...... . (Short Ton.) ••.••••.••• 

Herrini' •...•••..•..•..•. . •..• 
Menhaden 11 . . . . . . . . . . . . . ...•.. 
Sardine~ Pac1l1c •..••••.•.•••••.• 
TUna and mackerel •.•.•••..•••.•• 
Uncluallied ..•••.•.•.•••.•.••• 

Total .•..•.•..•..•..•.•... 

~ellfi8b. marine-animal meal and scrap. 

Grand total meal and scrap .•....• 

~-~ Menhaden ..••••••••.••..•••... 
Other .••••.•••••.•..••..••.. 

Total •••...•.•••....••.... 

!Homogenized condensed fiah ..•...•• 

U. 
11,420 

13 
2,225 
1.128 

1 5,608 

!I 
31 

4,494 
2,184 

6.S18 

'87 
:i2.128 

18 
2,014 
1,280 

35,985 

31 

~I 

10,738 
2,516 

13,314 

850 

7,213 5.03~ 
185,168 231,100 

•• 8eo 
18,283 22,668 
18,801 llS.On 

209,870 285,"5 

31 !I 
31 !I 

88, 422 82.188 
15,480 25,059 

83,802 107,251 

1,224 10,420 

... .... o (l,OOO Poun~) •••• 
QlJ,IIwIr 

Herring •..•..•..••......•.... 
Menhaden!! •.....•...••.••••... 
SUdine. Pacific ••.••..•....•... 
TUna and mackerel ...•••....•..•• 
Other (including whale) •.••....•... 

Total oil •.•.....••...•.•.•• 

"6 
12,268 

• 
1,155 

398 

14,171 

29. 
31,931 

2 ... 
2 • • 

38,990 

* * * * * 

5,281 
UD,49B 

6 
4,850 
7."9, 

181,9601 

U. S. FISH MEAL AND SOLUBLES: 

I 
5.0H 

230,134 
18ft 

4.H7 
1,184 

246,815 

~.08!J 
238.'"10 

70' 
2a,!UII 
27,Ul 

298,333 

12,888 

311 ,ill 

e..an 
21,'U 

113,238 

II,OiS 

',2U 
237.11' 

187 
ua 
7,306 

U'.808 

production and Imports, January- October 1963: Based 
on domestic production and imports, the Unitecrstates avail­
able supply of fish meal for January-October 1963 amounted 

U. S. Supply of Fish Meal and Solubles, 
January-()ctober 1963 with Comparisons 

Jan -()ct. Total 
Item 1/1963 1962 1962 

~ Meal and Scrap: 
..... (Short Tons) . . . . 

Domestic production' 
Menhaden ••...••. '" . · . 165,168 231,100 238,680 
Tuna and mackerel •• . . · . · . 18,283 22,669 26,559 
Herring ........ 7,283 5,035 5,095 
Other .•••••.••. 18,936 26,751 40,898 

Total production. 209,670 285,555 311,232 

Imports: 
Canada .•.••••.• · . 43,735 37,488 42,806 
Peru .......... · . 256,433 164,573 186,249 
Chile •••••••.•. · . 23,197 8,255 9,247 
So. Africa Republic · . 8,275 9,884 10,084 
Other countries. .. · . 3,619 1,226 3,921 

Total imports •...••• 335,259 221,426 252,307 

IAvailable fish meal supply . 544,929 506,981 563,539 

Fish Solubles: 
Domestic production 2/. ...... 91,126 117,671 124,334 

Imports: 
Canada ••••••••••• ...... 1,753 1,236 1,335 
Iceland .•••.•••••• ...... 55 2,205 2,332 
So. Africa Republic .. 191 1,442 1,717 
Other countries ••••• · . · . 1,443 603 924 

Total imports ••••. · . · . 3,442 5,486 6,308 

IAvailable fish solubles supply 94,568 123,163 130,642 
ljPrelimiDa.ry • 
YSO-percent IOlida. Includea production of homogenized condensed fUb.. 

to 544,929 short tons - -3 7,948 tons (or 7,5 P rcent) more 
than dUring th same period In 1962, nom _stle product! 
was 75,885 ton8 (or 26.6 p rcent) 1 ee, but Imports Nere 
113,833 t ons (or 51.4 percent) higher than in thl' eame p -
dod in 1962. Peru continued to lead ()thp.r count riP. wttl', 
shipments ot 256 ,433 tons. 

The nlled States eupply or Ueh solublee (1ncludlng ho­
mogenized fish) dUring January-O<:;tober 1963 amounted t 
94,568 ton --a decr as o ( 23.2 perc nt lUI compared 
the same per od in 1962. DJm st c pr ucHon and mPOC11 
dr opped 22.6 p rcent and 37.3 per c ent, re Pllct v"ly. 

Inventions 

"BATHYKY 10GRAPH" • TEASURES SPEED 
Ai D DEPTH OF l~E'I WHILE FISlfll. 'G: 

A device known as a bathykymograph has 
been designed to mea ure hov.. deep and how 
fast a net sinks while fishing . The i.nforma­
tion may help fishermen in placina their 
nets. 

The bathykymograph is cylindrical, 12 
inches long and 4 inches in diameter . The 
cylinder is equipped with a ealed piston a d 
stylus . The device is attached to the net. A! 
the capsule sinks, water pressure on the pis' 

Frank J. Hester, the inventor, holds bathykymogra~ 
whIch can tell how fast and deep a fish net sinks. 
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ment survey vessel Tiny Lou with a biologist 
cooperating full time in making the observa­
tions. Excellent spat counts on bars in many 
areas confirmed the good sets whose potential 
had previously been indicated by the test shell 
bags. 

In general, 1963 has produced one of the 
best oyster sets on record with high counts of 
spat particularly in the Eastern Chesapeake 
Bay area, lower Choptank tributar ies, Little 
Choptank River, and St. Marys' River. An 
exceptionally heavy set was found in the upper 
Wicomico tributary of the Potomac RIver, the 
third such set recorded in the past 24 years 
with little or no set during intervening years . 

The conditions needed to bring about a 
good oyster set result from a complicated 
combination of factors that are not all fully 
understood. However, certain features of 1963 
that favored a good set in Maryland were: 
Weather during March was much warmer than 
normal and accompanied by copious rainfall. 
This started oysters feeding vigorously with 
an abundance of food early in the season. l\lay 
was cooler than normal so that feeding condi­
tions were excellent while the beginning of 
oyster spawning was delayed. The result was 
that oysters generally were exceptionally fat 
and in top condition by the beginning of June 
before spawning commenced. 

Late spring and summer 1963 were marked 
by drought conditions and an absence of storms 
or strong winds. Salinity of the bay was much 
higher than normal and the lack of fresh water 
run-off retarded the formation of low oxygen 
conditions in deep water that are caused in 
part when a layer of fresher water floats near 
the surface. The spawning of oysters is known 
to be favored by the higher salinities, and two 
periods of sharp temperature rises occurred 
during the summer that would tend to trigger 
mass spawning. The above conditions favored 
production of an abundance of oyster larvae 
wherever brood stock was present. 

Newly hatched oysters while in the 2 -week 
swimming stage are micros copic and, though 
able to swim slowly up or down, are entirely 
at the mercy of water currents in their long 
distance movement. Since only a small per­
centage of the bottom is shell covered and 
suitable for setting it is not unusual for a 
large part or even all of a good brood of lar­
vae to be swept a way from the oyster beds 
and into deep channels or over unfavorable 
bottom where they will smother and be lost at 

the time wh n setting must occur. Thus good 
broods of larvae oftr-n ar obs 'rved In the 
water that b corn totally lost in storms b -
fore they can s t. Th relatively calm wa­
ters of last summer perm itt d a gr 'a r por· 
tion than usu 1 of th' oyst r larva to b 
tained in the cr' s and bays wh re th r 
were shell b ds tnch th 'y could s t . 

Th 

A sustamed flo\\ of vHnd from one direc ­
hon may produc curr n that carry lar ae 

I into a glVen ar'a and a the arne Hme carry 
them a\\uy from ano her loca 10n 0 tha ldeal 
s tting condltlon do not occur m all place­
at the arne tIme . That lone of the rea ons 
why, even m a partlcularl~' good se tin year 
some areas failed to r ceiv good et . 

Still another factor that can sharply re­
duce an oyster set is the presence or absencE 
of oyster enemies such as the oyster drill 01 
" b " 0 . screw orer. yster drIlls 
must have quite salty \\ater 
and so are seldom a serlOUS 
problem in Maryland except 
on the seaside and in the 10\\­
er portions of Somerset Coun­
ty waters. There have no\\ 
been several years that \\ ere 
drier than normal and this has 
permitted a strong build-up 
of the drill population in Tan­
gier Sound and even up into 
the lower part of Fishmg Bay, Hooper Straits 
and the lower Honga River. Each young drill 
can eat several young oyster spat per day so 
that many newly set spat never get big enough 
to be easily seen by the naked eye . The ahun ­
dance of drills in 1963 in the Tangier Sound 
area was quite destructive and was a majo r 
factor in the sharp reduction in the surviving 
oyster set. 
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Oysters grew quite well during 1963 and 
there were no reports of serious oyster mor­
talities since the late 1963 winter. A survey 
showed that the fungus Dermocystidium, 
while favored by high salinity, was apparently 
checked by cooler water temperatures and 
t 10ugh present in the lower part of the Mary-
3.nd area, and in some instances found further 

upstream than usual, produced no serious 
problem where it had been monitored. 

The parasite "MSX" has remained as a 
l ight infestation on certain bars in the Poco­
n oke and Tangier Sound areas. It is possible 
that the higher salinities may result in some 
increase of infection by this parasite with the 
extent of future damage somewhat dependent 
upon salinity conditions in 1964. The reports 
of much lower losses in 1963 from "MSX" in 
Delaware Bay and in the lower Chesapeake 
continue to be a most hopeful sign. 

The condition of oyster meats was better 
In the fall of 1963 than in the fall of 1962. 
Oysters were generally fat on most bars ex­
c ept for a few 10calitieE Water temperatures 
h ad fallen rapidlydurihg the 19£3 fall period to 
cur tail fattening. Late fall 1963, temperatures 
were too low fbr effective feeding so that oys­
te r condition is expected to decline slowly 
during th'e winter per iod of hibernation and 
not im~rove until warming in the spring of 
1964. 

A few reports of oysters that were poor 
a nd shucking out only a few pints were re­
c:eived. These were checked as of early De­
c:ember 1963 and nQ parasite had been found 
E.ssociated with the condition. One apparent 
cause of poor yields in pints per bushel was 
th e rapid growth in 1963 that enabled many 
> oung oysters to reach legal size but wit.h 
th in shells, long bills, and shallow cups. Ex­
pecially when clustered, these thin flat oys­
te rs cannot yield many pints even when fairly 
fat. (Chesapeake Biological Laboratory, 
,olomons, Md., December 10, 1963.) 

Michigan 

STOCKS OF LAKE TROUT 
[NCR EASE DUE TO RESEARCH: 

Latest studies give United States and Ca­
adian conservation agencies another solid 

vote of confidence behind their joint efforts to 
control the parasitic sea lamprey and re-

build lake trout populations in the upper 
Great Lakes. 

Good survival and growth among lake trout 
in Lake Superior continue as the result of 
lamprey control and fish plantings in recent 
years, according to reports made during the 
December 1963 meeting of the Great Lakes 
Fishery Commission in Ottawa, Canada. Al­
so, catches of adult sea lamprey remained 
relatively low in 26 streams along the south 
shore of Lake Superior where electrical bar­
riers are in operation. 

Although up somewhat from 1962, the 1963 
lamprey take is still 79 percent below the av­
erage catch of these eel-like predators dur­
ing the 1957-61 period. 

Barrier operations and commercial catches 
underline the combined effectiveness of lam­
prey control and fish plantings in Lake Michi­
gan. Through September 1963, commercial 
operators had taken 26,000 pounds of lake 
trout in those waters, their highest total 
since 1949. A year earlier they had netted 
only 325 pounds from Lake Michigan. 

Lamprey catches in 1963 declined 55 per­
cent from 1962 in 2 of 3 Lake Michigan 
streams where barriers are in use. The re­
duction was r ecorded in the Bark and Sturgeon 
Rivers which were chemically treated. In the 
untreated Cedar river, there was a 12-per­
cent jump in the number of lampreys cap­
tured. 

Lake trout studies show a drop in the num­
ber of lamprey-scarred fish caught in Lake 
Superior. Too, they reveal a continued im­
provement in the average size of lake trout 
which has increased from 2.5 to 3.4 pounds 
during the last five years. 

The U. S. Bureau of Commercial Fisheries 
reported that lake trout 29-32 inches long 
were more abundant in 1963; those in the 25-
28-inch group made smaller gains. Fewer 
fish were available from 1962 to grow into the 
21-24 inch category. Lake trout less than 21 
inches long were more numerous in 1963, 
virtually all of them being hatchery fish. 

As expected, hatchery-reared fish again 
accounted for a larger percent of lake trout 
catches in Michigan's Lake Superior waters. 
East of the Keweenaw Peninsula , hatchery 
fish made up almost 55 percent of the legal 
catch through September 1963 as compared 
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to only 1.2 percent in 1959. Among the under­
sized fish, the hatchery figure climbed from 
less than 3 percent in 1959 to 94 percent in 
the fall of 1963. 

In Wisconsin waters there also had been a 
marked increase in the abundance of juvenile 
lake trout in Lake Superior, due almost en­
tirely to large plantings of hatchery fish. 

Fisheries officials are particularly en­
couraged by signs of lake trout spawning in 
most areas along the Michigan shore of Lake 
Superior from Grand Marais westward. Last 
fall's spawning run was the largest since 1958 
in Wisconsin's waters, and there is good rea­
son to expect that 1964 will see another large 
increase of spawning fish in these and other 
parts of Lake Superior. 

The lake trout restoration pro gram is co-
0rdinated by the Great Lakes Fishery Com­
mission. Federal, Canadian, and state agen­
cies, including the Michigan Department of 
Conservation, are cooperating in the long­
range effort. (Michigan Department of Con­
servation' Official News Bulletin, Decem-
ber 12, 1963.) 

New England Fisheries 

BOTTOM FISH AND SCALLOP LANDINGS 
IN 1963 AND FORECAST FOR 1964: 

Changes in the abundance of groundfish on New England 
fishing banks are expected to be mixed during 1964, and the 
abundance of sea scallops will decline, according to the Act­
ing Director of the North and Middle Atlantic Region of the 
U. S. Bureau of Commercial Fisheries. This forecast is 
based on information provided by biologists of the Bureau's 
Woods Hole Laboratory who monitor the landings of commer­
cial fishermen, and study the population of fish and shellfish 
on offshore fishing banks by sampling with the Bureau's new 
fishing research vessel Albatross IV. 

Haddock landings in New England in 1963 will be about 112 
million pounds. a decline from the 11 7 million pounds landed 
during 1962. The stocks of haddock on New England banks 
are expected to remain in only fair supply during 1964, so 
landings in 1964 will not improve. The drop will be most no­
ticeable in the scrod category because of the scarcity of 
small fish which has been due to the age groups spawned in 
1960, 1961, and 1962 being below average in abundance. 

However, things will be brighter in the haddock fishery 
after 1964. The survival of fish spawned in 1963 appears to 
have been unusually high. Both the summer and fall surveys 
of the offshore banks by the Albatross IV indicate the 
greatest abundance of young flsh sincethe surveys were 
started in 1953. These young fish will reach marketable size 
and thus begin to be important to the fishery in the summer 
of 1965. This 1963 age group is expected to support the fish­
ery for several years. 

_ Landings of cod in 1963 will be slightly less than the 35 
million pounds lande d in 1962. There has been an upward 

trend in cod landings during the past few years, and abund­
ance in 1964 is expected to remain at a re1atlvely hlgh level. 
Surveys by the Albatross IV show a fairly strong age group 
spawned in 1963 which should enter the [[shery in late 1964 
and early 1965. 

Landings of ocean perch in 1963 will be some what over 
100 million pounds wlth abundance holdlng steady. There i 
some indication that there wl11 be more fishing in the Gulf 
of St. Lawrence in 1964. If so, total UOlted States landlOgs 
in 1964 will exceed those of 1963. 

Yellow tall flounder landings 10 1963 Will be nearly 75 
million pounds, an all tlme high. This lS due to lncreased 
abundance of fish WhlCh resulted from excellent survlVal of 
the age groups spawned ln 1958, 1959, and 1960. The oldest 
of these age groups wlll be 'If less lmportance ln 1964, and 
the following age group (1961) appears to be a poor one . 
Therefore, abundance and landlngs are expected to be lower 
in 1964, although still at a relallvely hlgh level. 

United States landlOgs of whlting (sHver hake) in 1963 
will total about 92 million pounds WhlCh is slightly less than 
the figure for 1962. The U.S.S.R. fleet probably removed 
an equal quanllty of whlhng Crom the area during the year. 
What effect the Russlan CU.hlng wlll have on the stocks oC 
whiting cannot be determined at thlS tlme, accordlOg to Bu­
reau biologlsts. Thus they are wlthholding any esllmate oC 
the avallablhty of this Spec.les t.> Un ted States f.sherrr.en 
dUrlng the year 1964. r ... ere IS, however. no .ndicatlon at 
present of any SerlO.lB ded.ne ln abundance. 

Sea sc.allops have suffered a decllne ln abundance during 
1962 and 1963 although total landlOgs by UOlted States and 
Canadlan ftshermen did not shp much 10 1963 . UOlted States 
vessels landed about 19.7 rrulllon pounds oC "callop meats In 
1963, which 'Nas 16 per ent less than the 23.5 mHlion pounds 
landed in 1962. Canadlan landlOgs , however, lOcreased trom 
13.9 million pounds 10 1962 to 16.4 million pounds 10 1963 . 
Research vessel surveys show that the down ard trend n 
abundance lS continulOg and landlOgs are expected to decrease 
agaln in 1964. 

North Atla ntic Fishery Investig at ions 

GROUND FISH DISTRIBUTION 
AND ABUNDANCE STUDIES: 

M/V "Albatross IV" Cruise 63 -7 -2 (De ­
cember 2-16, 1963):- To determine-the fall 
distribution and relative abundance of ground .; 
fish species from Georges Bank to Hudson 
Canyon and to study marine food and its avail '­
ability to a number of groundfish species 
were the main objectives of this cruise by the 
U. S. Bureau of Commercial Fisheries re ­
search vessel Albatross IV. 

Around-the-clock fishing operations we re 
conducted with a No. 36 trawl (lined). A to ­
tal of 86 fishing and 2 hydrographic - plankton 
stations were occupied, 128 bathythermograph 
casts were made, and 300 sea -bed drifter s 
were released. Otoliths were removed from 
31 cod, scales were taken from 473 haddock 
and 1, 190 yellowtail flounder, and 1,760 stom­
achs from many species were examined. Hy -
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drographic and plankton data were collected. 
Temperature data were collected on a specif­
ic transect to compare with the temperature 
r eadings taken from an airplane with infrared 
e quipment. 

There were on the cruise two biologists 
f rom the Marine Fisheries Laboratory of the 
,"l"ew Jersey Division of Fish and Game. Fluke 

a nd porgy are extremely important to New 
.rersey commercial and sport fisherm en, and 
":he present cruise provided an opportunity for 
,:::ooperative work on the winter distribution of 
::hose two species. 
Note: See Commercial Fisheries Review, Sept. 1963 p. 37 . 

North Atlantic Fisheries Exploration 

a nd Gear Research 

TUNA DISTRIBUTION STUDIES 
IN NORTH ATLANTIC CONTINUED: 

MfV "Delaware" Cruise 63 - 11 (Novem­
b er 13-25 and December 2-10, 1963): T his 
exploratory long-line cruise continued sea­
sonal coverage of the tuna populations in wa­
t ers east of New England and south of Nova 
Scotia by the U. S. Bureau of Commercial 
Fisheries exploratory fishing vessel Delaware. 
The obje~tives of the cruise were to: (1) in­
v estigate the distribution, abundance, and m i ­
gration of tuna and s wordfish; (2) evaluate the 
tuna and swordfish commercial fishing po­
t ential in the Northwest Atlantic; anti (3) col­
l ect descriptive oceanographic data. 

. Previous pelagic long-line explorations 
ln the Northwest Atlantic during November 
and December had been limited to the work of 
t he Japanese exploratory fishing vessel Shoyo 
~u in December 1959, and that of the 
Woods Hole Oceanographic Institution re ­
search vessel Crawford in November 1960. 

New information was obtained by the De l a ­
~ during cruise 63 -11. The known range 
of albacore (Thunnus alalunga), yellowfin 
(Thunnus albacares), big-eyed (Thunnus 
?besus), and skipjack (Katsuwonus pelamis ) 
ln the late fall season was extended nor th to 
4~ 0 ~a.titude and east to 600 longitude by a 
slgmflcant catch at station No.4 (see table). 
~he catch of 12 albacore on 420 hooks at Sta ­
bon No." 8 (2.9 fish per 100 hooks) proved to 
b~ th~ hlghest known catch rate for this spe­
Cles ill the Northwest Atlantic. The conspicu-

ously small catch of bluefin tuna (Thunnus 
thynnus) suggested that this species had not 
moved into the oceanic (Gulf Stream front ) 
area from continental slope waters. 

Fig. 1 - Albacore tuna from a D elaware long-line set off New 
England on November 23 , 1963" 

Of the 12 long-line sets (3,570 hooks) com­
pleted during the cruise, 8 were daylight sets 
and 4 were night sets. Gear consisted of Jap­
anese - type long-line (160 fathoms of mainline 
with 7 branchline assemblies per "basket"). 
Several "baskets" were modified to test new 
long- line gear components: polypropylene 
mainline and branchline, vinyl-covered gal­
vanized wire leaders, and aluminum leader 
crimping ferrules. Floatline lengths were 
varied at 10, 20, and 30 fathoms to determine 
r e lationships of catch to depth and tempera­
ture. A minimum of four bathythermograph 
casts were made at each long-line station. 
Squid, herring, and mackerel were used to 
determine bait selectivity. 

Seven temperatur e transects between sta­
tions provided thermal environmental data to 
a ssist in positioning long-line sets. The long­
line set at Sta tion No. 4 was of particular in­
terest becaus e of its position across a "ther­
mal wall;" on the wa rm side, the catch pro-



Mation Data and Catches for M/V Delaware Cruise 63-11 1 

Sta. Date Position Gear .. No. of Surf 
1 1 

No. 1963 Tim" Lat. LonR Set No. Hooks Tuna Sharks Misc. Fish Teml) . • F. Remark.~ I 

i. 11-15 0730-1«S 4Z-0ZN 64-06W LLfI 4Z0 1 P Z LL, Z SL SZ .7-S3.0 
I 

z . 11-17 ZIS0- 4Z-00N 6Z-4SW LLfZ Z10 SZ.3-S3.4 
11-18 -OSIS DNNL 

3. 11-20 OOOO-OZOO 41-ZSN 60-lZW DNNL 54. S 

4. 11-20 063S-1410 41-14N S9-S6W LLI3 4Z0 SA, Z YF 1M 4 LL 55.4-69.6 lA - Lost 
1 BE, 1 SJ 

5 . 11-21 06ZS-13S5 4O-39N 6Z-16W LLf4 4Z0 1 A, 4 YF I B ILL, 1 LS 69.3-71.9 3 YF - Tagged 

6 . 11-21 ZIS0- 41-00N 6z-4BW LL'S Z10 6 BE 3M 1 LL, 1 LF 59 . 7-60.9 S BE - Tagged 
11-22 -10S0 DNNL Z SW 

7 . 11-22 064S-131S 41-06N 6Z-4SW LL,6 Z10 1 YF, Z BE 1M 1 LL 50.4-S9.9 1 YF - Tagged 
Z BE - Tagged 

S. 11-23 06ZS-141S 4O-ZZN 64-00W LLI7 4Z0 1Z A, 6 YF 1M 3 LL 50. e.-54. S 4 A - Tagged 
4 BE, Z BF IOpah 4 YF - Tagged 

Z BE - Tagged 
Z BF - Tagged 

9. 12- 5 06Z0-14Z0 40-lSN 64-lZW LLfB 4Z0 6 A, S BE 1M 1 LL SI.S-641 1 A - Tagged 
3 BE - Tagged 
I A - Loot 
1M - TaRRed 

10. 12- 5 ZI40- 4O-13N 6S-4SW LLf9 l10 1 A I SW, Ie 53.9-63.0 I A - Tagged 
12- 6 -10S0 I LF 

Ii. 12- 6 0700-130S 40-lZN as-44W LL'IO llO Z SL 53 9-61 . 8 
IOnah 

IZ. 12- 7 Z135_ 39-0bN bb-ZbW LLlII 210 I BE I B, 1M bZ.5-b3 0 
12- 8 -1025 DNNL 

13. 12- 8 0635-1235 39-07N bb-30W LLlI2 210 I SL. I R bZ 9-b3 0 

Total ••.•••.•••.••..••••.. . 3,570 25 A, 13 YF, I B, 8 M 13 LL, I R b A - Tagged 
19 BE, 2 BF, IP 5 SL, Z 0pU 8 YF - Taued 
I SJ lSW,ZLF IZ BE - Tagged 

I C, I LS Z BF - Tallied 
1M - Taued 
ZA - Loot 

l,/ Fish tagged and released are includ ed 1D the catch; fish lost at the raIl are not meluded In the catch. 
Abbreviations : Gear: LL = Long line; DNNL = Dip net, Night light. 

Tuna: A = Albacore; BE = Big-eyed, Bf Bluefin; YF YeUowftn, SJ = Slupjack. 
Sharks : B = Blue; M - Mako , P = Porbeagle. 
Misc. Fishes - LL = Long-nose lancetft.sh; SL = Short-nose lancetft.sh, SW = Swordfish, R PelagIc ..... y, C = Centroloi!!us sp. , LF = Lel2tdog:btum 

flavobrunneumj L5 = I:.ongbtll spearfish. 
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Fig. 2 - Area of operations during M/V Delaware Cruise 63-11, November 13-25, and December 2-10, 1963. 

g ressed from skipjack to albacore and yellow­
fin at the "wall,' and ended with a single big­
e yed tuna on the colder side of the "wall." 

During the bait selectivity tests at station 
n os. 4, 5, 7, and 8, herring and squid baits 
-were used on alternate "baskets." The alba­
core catch on herring was eight times that on 
the squid bait, and all yellow fin taken at those 
stations were caught on herring. Mackerel 
and squid were fished during night sets; the 
catch was too small to indicate a bait prefer­
ence although two small swordfish (Xiphias 
gladius) (41 and 75 pounds) were caught on 
mackerel, while a 300-pound swordfish was 
taken with herring bait. 

The average weight of the tuna in the catch 
were: albacore 31 pounds, big-eyed 60 pounds, 
yellowf~n 52 pounds, bluefin 65 pounds, and 
skipjack 21 pounds. The only tuna that sus­
tained shark damage was a 125-pound big­
eyed. Fish that were not needed for addition­
al study were tagged and released. 

Aside from the tuna and swordfish catch, 
several other specimens of scientific interest 
were taken during the cruise, including the 
longbill spearfish (Tetraturus pfluefjeri), 
1 specimen; the gempylid (Lepldocy rum 
flavo-brunneum), 2 specimens; the black ruff 
TCei1trolophus ni~er), 1 specimen; and the 
pelagic stingray Dasyatis violacea); 1 speci-
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men, Other specimens of lesser note were 2 
opahs (Lampris regius), 13 longnose lancet­
fishes (Alepisaurus ferox), 5 shortnose lancet­
fishes (Alepisaurus brevirostris), 1 blue shark 
(Prionace glauca), 8 mako sharks (Isurus 
oxyrinchus), and 1 porbeagle shark {Lamna 
nasus>. ---
Note: See Commercial Fisheries Review, Aug. 1963 p . 36, and 

Feb. 1962 p. 1. 

Oceanography 

AQUATIC RESEARCH INSTITUTE 
ESTABLISHED AT STOCKTON, CALIFOR~ IA: 

The Aquatic Research Institute was es­
tablished in 1962 as a non-profit, tax-exempt 
entity in Stockton, Calif. (see map page 41). 
The main concern of the Institute is the coast­
al area or estuarine zone of tropical Asia and 
temperate central California. Investigations 
in those widely separated areas are interre-

lated becaus th Sacramento-San Joaquin 
Delta region provides th only d _Ita system l[ 
western Am rica with conditions similar to 
those in Asia. Th Asian program of the In­
stitute is a continuotion of th work of thp. 
formerly active G org _ Vand 'rbilt Founda­
tion. The scientific program of thp. Aquatic 
Research Institut i under the dir-ction of 
Dr. Robert R. Hof n. 

Sacramento-San Joaquin D I a: This re­
gion extends ov~r about 738,~cres in 
central alifornia . It is I cat d at the con ­
fluence of the acram nto and San Joaquin 
Rivers and includ s 700 mil of waterv.oys 
v .. hich hav a ~atpr surface covering 50,000 
acres. The D_I a embrac -5 a variety of '.'.a­
ter environm nts, ranging from marin· rock 
shores to marsh ar as . Tidal mfluence and 
brackIsh \\ater ext nd as far as a tockton. 

The Delta s pports many kinds of fish and 

I wildlife. Salmon and ste lh ad pac; hrough 
the Delta on their spav.ning migration to up-

~ ... ,,,u 

i~ 

Fig. 1 - Shows the Asiatic region(where one-hali of the w~rld's eo Ie !iva' '!h' . 
sources can be properly developed. p p v Wl lts seas and estuanes, good sources of food if fisbexy re -



Fig_ 2 - Shows the Sacramento and San Joaquin Delta area in central California. 
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stream tributaries. Other migrants in the 
Delta are striped bass, shad, and sturgeon. 
Wish which live their entire lives in the Delta 
/area include bass, crappie, sunfish, catfish, and 
carp. There are many species of inverte­
brates in the Delta, the most. prominent being 
shrimp and clams. Over two hundred species 
of birds have been reported. Mammals pres­
ent include mink, beaver, racoon, and river 
otter. 

Tidal estuaries in many parts of the world 
today are providing important commercial 
quantities of protein. Scientific investiga­
tions in the Sacramento-San Joaquin Delta 
can aid in solving basic problems in the de­
velopment of estuarine fisheries. 

The Aquatic Research Institute will be 
aided by its nearness to other research 
groups such as the Delta Wildlife Study, which 
is a California State project with headquar­
ters and laboratories in Stockton. The San 
Joaquin Delta College, and the University of 
the Pacific are also located in Stockton, and 
the universities in the San Franciso Bay re­
gion are only a short distance away. 

The Asian Program: An enormous re­
source of food is believed to be available in 
the seas and estuaries surrounding tropical 
Asia. The .development of fisheries to har­
vest those resources is a major goal of the 
Aquatic Research Institute. 

The George Vanderbilt Foundation, which 
was the forerunner to the Aquatic Research 
Institute, accomplished considerable work in 
Asia between 1950 and 1961. Fishery sur­
veys were conducted in the South China Sea, 
Gulf of Thailand, Andaman Sea, Indian Ocean, 
French Oceania, Line Islands, Trust Territory 
of the Pacific Islands, and the Hawaiian Is­
lands. A handbook of the food fishes of the 
Gulf of Thailand and a book on the fisherie s 
of the Western Carolina Islands were com­
pleted. In addition, training programs were 
carried out for fisheries officers, aquatic 

' biologists, and ichthyologists of the United 
States, Thailand, Hong Kong, South Viet Nam, 
Philippines, South Korea, Taiwan, Japan, and 
other countries of southeast and east Asia. 

The plans of the Aquatic Research Insti­
tute call for: (1) completion of Asian research 
programs initiated by the George Vanderbilt 
Foundation; (2) preparation and publication of 
handbooks, manuals, and technical reports on 

the food fi., fisheries, and aquatic ecology 
of Asian regions; (3) establishment and oper­
ation of an overseas regional laboratory and 
training center in Bangkok, Thailand; and (4) 
initiation of a training program for Asian and 
American students. 

Refrigeration 

TECHNICAL SYMPOSIUM ON 
FREEZING OF FISHERY PRODUCTS: 

The semiannual convention of the American 
SOCiety of Heating, Refrigerating and Air­
conditioning Engineers was held at the Hotel 
Roosevelt, New Orleans, La., January 27 -29, 
1964. It featured a symposium on the freez­
ing of seafoods chairmaned by Charles But­
ler of the U. S. Bureau of Commercial Fish­
eries, Washington, D. C., who is a member 
of the International Inshtute of Refrigeration. 
The purpose was to acquaint managers, en­
gineers' and technical people in the refrigera­
tion and seafood industries with developments 
that have taken place in the freezing of fish 
and fishery products over the past 40 years. 

A review paper on the history of refrigera­
tion in the United States fishing industry was 
given by Harden Taylor, one of the pioneers 
in the freezing of fishery products. It re­
viewed some of the early methods of freezing 
fish and discussed the growth of the frozen 
seafood industry. 

Quality changes that occur in shrimp and 
methods for further improving product ac­
ceptability and wholesomeness were discussed 
by Dr. Arthur Novak of Louisiana State Uni­
versity. New preservation techniques on the 
use of ionizing radiation in extending the nat­
ural fresh qualities of refrigerated shrimp 
were also described. 

Time-temperature tolerance of frozen 
foods was the subject of a paper by John 
Peters of the U. S. Bureau of Commercial 
Fisheries Technological Laboratory, Glouces ­
ter, Mass. It included a discussion of re­
search on the quality changes that occur in 
frozen foods during storage and distribution; 
and some recent results of research being 
con.du?ted at the Gloucester laboratory and 
theIr lffiportance to the refrigeration industry. 

Quality changes in fishery products was 
the subject of a paper presented by Dr. William 
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)yer of the Fisheries Research Board of Can­
Ida. The biochemical changes that take place 
n fish prior to, during, and after freezing, 
l:nd their significance to fish quality were dis­
:llssed. 

The freezing of seafood now and in the fu­
~ lre was discussed by Joseph W. Slavin, Act­
~ lg Chief of the Bureau of Commercial Fish­
~ des Branch of Technology. Information was 
(LVen on methods for estimating the freezing 
r 3.tes of fishery products and on commercial 
[J'eezing techniques. 

A paper on the role of the refrigeration 
! ngineer in the seafood industry by Luke St. 
:Inge of V. C. Patterson and Associates con­
cluded the session. The daily problems of 
refrigeration engineers in designing fish stor­
~ ge and freezing installations were discussed; 
some specific applications were dealt with in 
detail. 

Registration at the convention was open to 
Ihe public and registrants were invited to at­
lend the symposium. 

Sardines 

tvlAINE PACK, 1963: 
A total of 1,584,000 standard cases (100 

3t-oz. cans) of Maine sardines was canned 
du ring the 1963 packing season, according to 
U1e Maine Sardine Council. Although this was 
considerably less than the 2,117,000 cases 
pr oduced during the 1962 season, it was well 
~ h ead of the critically small pack of only 
67 1,000 cases in 1961, when there was a short­
Q ge of fish. 

The Maine Sardine Council's Executive 
Secretary said that fish were abundant in all 
areas along the coast for most of the season 
in 1963 and that this gave canners a wide se­
l,ection which enabled them to produce a high 
quality pack. He said that a policy of balanced 
production from season to season by most 
canners had resulted in an increasingly favor­
a.ble inventory situation which should further 
finprove with the usual high Lenten demand. 
, Markets and distribution temporarily lost to 
Imports because of the 1961 shortage have 
be en mostly recovered so that the Maine sar­
dine industry now enjoys well over 50 per­
ce nt of the total sales of all sardines in the 
United States," according to the Council's rep-

resentative. He also pOinted out that volume 
movements in a recently launched export mar­
ket development program have further helped 
to bring inventories into favorable balance. 

Shrimp 

UNITED STATES SHRIMP SUPPLY 
INDICATORS, DECEMBER 1963: 

Item and Period 1963 1962 1961 1960 

I ••• (1,000 Lbs., Heads-Off) ..• 
Total landings, ful. All. and Qy!f States: 

February ............ 3,986 4,123 3,910 3,784 
January ............. 3,993 3,833 5,686 5,402 
December •••••••.•.•• 10,300 8,~15 6,538 7,099 
November •••••••••••• 13 212 12 77 9 996 14 454 
Januarv-October 115 448 85047 74861 .9.48 
January-December • •••.• 138,960 105,839 91,396 141,035 

Quantity canned, Gulf States 1/: 
February .... ........ 281 241 90 204 
January ............. 592 492 183 266 
December •• ••• •••••.• 2,11\.0 1,879 816 894 
November •••••••••••• 2 400 2 727 2 175 1 535 
January-October • ••••••• 24 752 18 604 11 508 23 965 
January-December •••••• 29,332 23,210 14,500 26,394 

Frozen inventories (~ 2! end ~ each !!!2.-) ~/: 
February 28 .......... 28,039 19,012 37,612 29,063 
January 31 ........... 28,487 21,328 37,842 34,332 
December 31 •••••••••• II 31,577 19,755 40,913 
November 30 il ........ 42,142 27,500 20,668 37 ,2~4 
October 31 i/ . ......... 37,418 21,315 17,811 31,209 
September 30 ...... . .. 27,356 12,843 13,361 24,492 

Imports ~/: 
February ..... ... .... 12,100 10,599 8,932 7,657 
January ...... ..... .. 13,139 12,907 12,338 8,596 
December •••••••••••. II 15,798 15,442 12,411 
November •••••••••••• 14 759 17 964 14852 13 516 
January-October ....... 120 474 107 421 95 988 87 492 
January- December ..... y 141,183 126,268 113,418 

(¢/lb., 26-30 Count, Heads-Off) 
~-vessel price, all species, So. AU. and Gulf Ports: 

February. • • • . • • • • • •• 85.7 78.9 53.5 51.8 
January •.••••••••••• 85.0 76.3 52.5 49.5 
December ••••••••••.. 6/54-65 82.9 75.2 54.2 
November ••••••••••.• 6"/52 -62 84.5 73.5 54.0 
October •••••••••••.. 6/5 1-64 90.0 68.7 53.0 
September ••••••••.•• ~/55-64 90.9 70.1 52.2 
August .•••••••.•••.• 59.0 83.6 66.1 52.0 
July •.••.•••••••.••• 63.5 82.1 55.8 54.6 

Wholesale price froz. brown (§-lQ. Plut.l Chicago, m. : 
February ............ 102-106 93-95 69-71 65-67 
January ............. 102-106 91-94 69-71 64-66 
December •••••••••••• 75-82 101-107 91-92 68-70 
November •••••••••••• 71-78 105-110 89-92 69-73 
October ............. 67-75 108-115 83-90 69-73 
September ........... 73-77 113-118 87-90 65-70 
August .•••.••••••••• 75-81 110-112 76-91 64-67 
July •••••••••••••••• 77-97 31 70-75 72-77 

l / Pouods of headlus: &hrimp detenniDed by mUltiplyID9 the numbe r ~fstaodard case~_~ j(J • .i . 
The figures in the section (Quantity ca..nned, Culf States) bave been completely revised 
begInning with FebruU)' 1963 on the basiJ of a new conve.nion factor (formerly 33.0 
poUDds per case). 

~~w beadless only; excludes b .. aded, peeled ODd deveiDed, etc, 
Not available. 
n.ventory of Septe;mber 30, 1963, includes 2 , 868 , 000 ~UDds , and November 30, 1963 , 
lncludes 1, 189, (X)() pounds for lians not reporting preVlously. 

~ncludes fresh , !roten, c anned , dried, and other shrimp products aJ reported by the Bureau 
of the Censw. 

~R.a.nge in prIces at Tampa, Fla. ; Morgan City, La., area; Port Isabel and BI'OW1lIVille , 
Texu , o nly . 

~te : Decembu 1963 landings aDd quantity used for ca.n.ning estimated from information 
publUhed da.~ly by the. New Orleana: Fishery Market NeW1 Service. To convert shrimp to 
beads..,. weight multiply by 1.68. 

* * * * * 
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lected and compar d to 
completed. 

Smoked Fish 

STATUS REPOR1 0 r S ( ED 
FISH-PROCE lllG T TDIE 
CO DUCTED I T GREAT LAKE : 

The progress made on smok d fish proc­
essing studies to test the ffect of c rtam 
process time/temperatures for th prod c on 
of smoked chub is outlined 10 a r port IS u 
on January 10, 1964, by the Re lonal 
U. S. Bureau of Commercial Flshen ,Ann 
Arbor, Iich. The studies ere conducted at 
the Bureau's Great Lakes Technological Lab­
ora tory in Ann Arbor. 

One of the first objectives of these smoked 
fish-processing studies was to evaluate prod­
uct quality as affected by interim proce 109 
guidelines provided by the U. S. Food and 
Drug Administration (FDA) and States con­
cerned with the subject. Initial test~ ""ere 
completed by early January, and procedure 
that were used, results obtained, and their 
significance to the fishing industry follow: 

General Procedures: 

1. Raw Material: Fifty-pound blocks of 
dressed "medium" chub frozen at 00 F. in 
alginate were used. 

2. Thawing of Blocks: The 50-pound 
blocks were removed from frozen storage 
and thawed by immersing in a tank of cold 

p rlod 0 

After proce 109, th f1 h.... re r mo\'ed 
from the smokehouse and placed in a 0 F . 
freezer for a minimum of one hour to cool. 
After cooling, the fIsh .... ere v. eighed to the 
nearest 0 .1 pound to obtain " moked ei ht . " 

5. Holding Conditions: pon completion 
of weighing, the fish .... ere packaged either· 
bulk or vacuum packs, and either frozen at 
00 F . or stored at 360 F . 
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Yield: Percentage yield was obtained by 
he following formula: 

smoked wt. x 100 = % yield 
brined wt. 

Results: 

1. Raw Fish: Analyses offrozen,rawcon-
01 samples were as follows: 

0/0 water - 75.9 
0/0 fat - 7.0 
0/0 salt - 0.1 

2. Smoked Fish: Analyses of smoked sam­
)1es heated to various internal temperatures 
yere as follows: 

Maximum Percentaoe of 
Test No. Brine Strenath Internal Temp. Water Fat ISalt Yield · 

':L 
1 250 - 12 hrs. . 1650 68.7 9.6 4.6 . 70 
2 250 -12hrs. 18()0 63.4 9.34.S 57 
3 250 - 15 hrs. 1SOO 69.0 8.2 4.9 72 
4 250 - 15 hiS. lSOO for 30 min. 67.3 7.2 6.0 67 
5 250 - 15 hiS. 1600 for 5 hrs. 57.8 9.5 7.6 54 

Note: Unless othelWlSe mdicated, product was removed trom 
oven when maximum internal temperature was attained. 
OthelWise, maximum internal temperature was maintained for 
time period indicated. 
Tests 1-2 conducted in wood-fired smokehouse. 
Tests 3-5 conducted in gas-firedF0kehouse. 
Tests 3-4 total process time of ~ .. hoUtS. 
Test 5 total process time of 6~ nouiS. 

3. Pasteurization after Smoking: Samples 
of smoked fish were vacuum -packaged in 
plastic pouches and placed in water heated to 
:L 900 F. It r€1:}uired 40 minutes for the inter­
Ilal temperature of the product to reach 1800 

Ei' .; this temperature was then maintained for 
a n additional 30 minutes. 

The plastic pouch used for water-bath 
pasteurization was a lamination of cellulose 
;~nd polyethylene. Although the pouch re­
l;nained intact during the treatment, it ac­
quired a "frosted" appearance. However, 
l ~ore suitable materials would be readily a­
'vailable commercially. 

It was noted that little or no moisture or 
oil was rendered from the smoked fish into 
the pouch as a result of pasteurization such 
that the product's appearance would be ob­
jectionable. The meat of the pasteurized fish 
remained firm and moist. 

Discussion: 

The primary purpose of the tests was to 
determine the effect on product quality of 

processing smoked chub to a~ internal tem­
perature of 1800 F. for 30 mmutes. The .at­
tribute of quality was considered, for thIS 
purpose, to be the general eating ,qualities of 
flavor, texture, and degree of mOIstness of 
the edible portion, plus the general appear­
ance of the product as contrasted with that of 
chub smoked in the traditional manner. Also 
considered were such economic factors as 
percentage of yield of smoked product and 
time required to process. 

The results of the tests indicated that chub 
can be processed in a controlled smoke­
house to an internal temperature of 1800 F., 
maintained at this temperature for 30 min­
utes, and produce an acceptable product i~ 
terms of eating quality. Comparison of thIS 
product to chub smoked to lower internal 
temperatures (i.e., 1650 F.) in wood-fired 
ovens permits the following general observa­
tions: 

1. Over-all appearance of the new prod­
uct seemed reasonably acceptable. Some 
wrinkling of the skin was noted, but was not 
judged to be excessive. Color was poor 
(light), but could probably be corrected with 
a more suitable smoke generator. 

2. Yield of products smoked conventional­
ly in a wood -fired smokehouse equalled 70 
percent. Yield of products processed to 1800 

F. for 30 minutes in a gas -fired sm?kehouSi 
equalled 67 percent (total process hme = 2"4 
hrs.>. 

3. Incidence of fish dropping from the 
smoke sticks during heating was extremely 
low (of 300 pounds processed, a total of 3 
fish fell to the bottom of the oven). 

4. Taste test indicated the meat to be 
somewhat less moist than the conventional 
product, but not objectionably so. 

5. Texture of meat was somewhat firmer 
than the conventional product. 

6. Preliminary comparisons of frozen 
versus refrigerated samples clearly indicated 
significant "softening" of the texture as a re­
sult of freezing. 

Smoked Fish Manual: One action the Bu­
reau of Commercial Fisheries planned was 
the preparation of a manual that would de­
scribe good commercial sanitary processing 
and handling techniques and the significance 
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nree 12 x 12 foot concrete tanks. The over­
Jow in the tanks was arranged so that each 
ank held approximately 1,350 gallons of wa­
er e Approximately 100 oysters were used in 
a. ch experiment. Each feeding experiment 
asted 30 days. Individual oysters used for 
nntrols in one experiment were fed in the 
E! cond experiment. In some experiments the 
ituation was reversed and oysters which had 
~!en fed during one month were used as con­
r ols during the second month. In all experi­
Dents those oysters which were fed with var­
ous forms of carbohydrates increased in 
, eight over the control experiments. In broad 
iEmeralities, the gain in weight of the fed oys­
e rs was usually three times that of the con­
rols. Further work will continue on the sup­
l emental feeding of oysters. 

Shrimp Studies: Brown shrimp were 
;lightly more numerous at regular survey sta­
ions during the last half of 1963 than in that 
leriod of 1962. White shrimp, however, were 
llmost five times less plentiful at regular 
iUrvey stations from July through December 
If 1963 as during that time in 1962. Of the 
najor kinds of commercial fish and shellfish 
;ampled by experimental trawling, white 
;hrimp were the only species which showed a 
n arked decline during the last half of 1963 as 
:ompared with that period in 1962. The rea­
:ons for the decline in the numbers of white 
;hrimp this year are not known, but it is pos­
dble that the extremely cold winter of 1962/63 
vas responsible. White shrimp, considerable 
lu mbers of which normally winter-over in 
:o astal sounds and rivers, disappeared from 
a shore waters during the winter of 1962/63 
I Cld very few roe shrimp appeared in the 
I ?ring of 1963. 

Fin Fish: Experimental trawling at regu­
Hr stations from July through December re­
leale,d t?at croakers were slightly more abun-
1 9.n~ m mshore waters during that period than 
j rmg the same period of 1962. The catch 
lor spot was also approximately the same dur­
in g the two periods, indicating that there has 
J.een no major changes in population of those 
f1sh during the past two years. 

Fish Tag~in~: Through December 1963, 
over300 fis 0 various species had been 
tagged with Peterson disc tags and released 
throughout coastal waters. Only five tags 
IVere returned (all by sports fishermen) as 
of the end of 1963. The principal species 
tag,g~d were croaker, spot, flounder, pigfish, 
Whlhng, sea trout, and black fish. Tags from 

two croakers, two pigfish, and one large king 
whiting were returned. The croakers and 
pigfish had moved only short distances from 
the place where they originally were caught 
and tagged, in spite of the fact that one fish 
had been free for 85 days before it was caught. 
The king whiting was caught on hook and line 
about one month after being tagged and re­
leased, approximately 22 miles from where 
it was originally captured. 

This study will continue during 1964 and 
it is felt that valuable information will be ob­
tained concerning the movements, growth 
rates, etc., of various species of marine fish­
es in South Carolina waters. 

Blue Crabs: Blue crabs were slightly more 
abundant in experimental trawling in coastal 
waters during July through December 1963 
as compared with that period of 1962. The 
average catch per unit of effort for immature 
crabs at regular survey stations for the July­
December period of 1963 was 9.9 crabs, as 
compared with a catch per unit of effort of 
7.5 in 1962. The average catch per unit of 
effort for adult blue crabs was 15.2 during the 
1963 periodk whereas in 1962 the average catch 
per unit of effort was 13.9. 

Large female blue crabs were veryplenti­
ful in sounds and offshore during November 
and early De cember, but the sudden drop in 
water temperatures in mid-December ap­
parently caused a migration to deeper waters 
offshore as trawl catches declined markedly 
at this time. 

Pond Cultivation: Two one-acre ponds 
were harvested in October 1963. One of the 
ponds, the "fish pond," had been allowed to 
stock naturally by opening the flood gates on 
March 11 and allowing postlarval shrimp to 
"flow" into the pond until it was closed on 
May 7. The flood gates were reopened again 
from June 25 to August 30 for further inflow­
ing of postlarval shrimp. The other pond, the 
"t d" db ' oys er pon, was stocke y hand durmg 
May to September with approximately 1,100 
shrimp of mixed species. Both ponds were 
treated with rotenone on May 7 and August 7, 
1963 (each pond treated twice), to remove 

. predaceous fishes. Crab pots were used in 
each pond to remove crabs. As food for the 
shrimp over 500 pounds of chopped itrash fish 
was put in each pond during June to September. 

In 1963 the fish pond yielded 14 pounds of 
ishrimp, heads-on, in 7i months. However. in 
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1962 the same pond treated in the same man­
ner yielded a harvest of 163 pounds of shrimp, 
heads-on, in 4 months. 

In 1963 the oyster pond, hand-stocked with 
1,100 shrimp, gave a harvest of 855 shrimp 
weighing 43 pounds 6 ounces in 7t months. 
In 1962 the same pond, hand-stocked with 
8,164 shrimp, gave a harvest of 15,500 shrimp 
weighing 238 pounds 14 ounces in 4 months. 
Obviously in addition to the hand-stocking some 
shrimp as postlarval or as small juveniles 
entered the pond naturally when exceptionally 
high tides forced open the flood gates. 

The difference in the yield of the ponds, 
particularly the fish pond, seems to be a re­
flection of the scarcity of postlarval shrimp 
in estuarine waters of South Carolina. 

~ Research Vessel: On September 7, 
1963, the hull of the new research vessel for 
Bears Bluff Laboratories was launched at 
Cainhoy, S. C. The boat was designed to fit 
specifications for estuarine research. She is 
58 feet long with a beam of 18 feet and draws 
only 42 inches of water. After launching, the 
boat was towed to Wadmalaw Island and a 
Diesel motor was installed by the staff of the 
Laboratories. Carpenter work and finishing 
of cabin, laboratory space, and living quarters 
is now under way. Trial runs to check the en­
gine were made just before Christmas. The 
performance of the boat was excellent. 
Note: See Commercial Fisheries Review, August 1963 p. 51. 

Sports Fish i ng • 
NEW FEDERAL SPORTS FISmNG 
RESEARCH LABORATORY TO 
BE BUILT ON UNIVERSITY PROPERTY: 

One of the final steps to locate a Federal 
sports fishing research laboratory in Rhode 
Island, was taken when the University of Rhode 
Island President reported on December 16, 
1963, that the University and the U. S. Depart­
ment of the Interior had reached an agree­
ment' allocating a three-acre site of land for 
the laboratory. The University is processing 
the deed which will give the Federal Govern­
ment a parcel of land on its Narragansett Bay 
Campus, directly to the west of the Northeast 
Shellfish Sanitation Research Center. 

The Narragansett Bay Campus of the Un i ­
versity of Rhode Island is well on its way to 

becoming one of the world cent ers for r esearch 
in the marine sciences, the University's Presi­
dent stated. He added, the location of a third 
Federal facility in the area will give added 
impetus to this trend. 

He also stated that the area will be of 
great benefit to the economy-of Rhode Island 
and the nation. Though popularly neglected, 
there is a growing feeling that research into 
the sea may hold as great a potential for the 
future as space science. 

The initial Federal investment in the area 
is expected to exceed $3.5 million. Count ing 
the staff at the headquarters for the Uni - -
versity of Rhode Island Graduate School of 
Oceanography, this will result in the employ ­
ment of over 300 scientists, technicans, and 
staff people. 

To P'OVI'~"e, R I 
- -- C4C _:::; _____ _ 

~ 
... • Propoaed .LN~'. 

- - - - Pro~rty Bne. 

Sketch showing the site and where proposed structures for the new 
Federal sports fishing research laboratory is to be built on the 
University of Rhode Island's Narragansett Bay Campus . 

Shortly after re ceipt of an allotment for 
site selection and engineering design, the Chief 
of the Division of Sports Fisheries of the In­
terior Department's Bureau of Sport Fish­
eries and Wildlife said his Unit wanted t o find 
out what it takes to produce game fis h and 
how they can spawn in large numbers , and get 
enough food. 

In addition, the Division is int erested in 
studying the effects of pollution and pesticides, 
on fish. The Rhode Island facilities wou l d alsO 
be used as a base to move up or down the coast 
to check fish migration. 

Previously, the Univers ity donated 5.3 
acres of land for the $1, 165,000 Northeast 
Shellfish Sanitation Re s earch Center, now 
nearing completion, and 7. 2 a cres for the pro­
posed $1,750,000 Water Quality Laboratory. 
Still a nother parcel was given to the Rhode 
Isl and Atomic Energy Commission for the $1 
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Jillion nuclear reactor. (Public Information 
).partment, University of Rhode Island, De­
:mber 13, 1963.) 

~ , '-
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D~~ 
riped Bass 

~ G RETURNS SOUGHT FROM 
)NG ISLAND MARKING PROGRAM: 
'"A total of 579 large striped bass have been 
g ged along the south shore of Long Island by 
e New York State Bureau of Marine Fish­
'ie s. The fish - -ranging in size from 6 to 50 
rlllnds--were marked with red and white plas­
t: disc tags. 

The Fish Research Unit of the New York 
~te Bureau of Marine Fisheries late in 1963 
hd completed a three-year program of tag­
fllg striped bass from the surf along the south 
Dore of Long Island (Fire Island), New York. 
Inly fish of six pounds or heavier were tagged 
t an effort to learn more about the move­
tents and seasonal migration of larger, ma­
Ire striped bass. Although many thousands 
' striped bass have been tagged at various 
!!nes and stations along the Atlantic Coast, 
'lry few of the fish have been of considerable 

e. 

Biologists of the U. S. Bureau of Commer­
a l Fisheries, having consolidated and ana­
zed data from several sources in North 
n olina and Chesapeake Bay, concluded that 
r'ge striped bass which concentrate on the 
~ rth Carolina coast in winter and in Chesa­
la ke Bay in later winter and spring move 
) rthward as far as Massachusetts in spring 
Id summer. It is important to know, from 
~~ point of view of striped bass management 
Id utilization, if this great movement is an-
1:3.11y cyclic and to learn if fish from the 
,o re northern part of this species' extensive 
I ~ge return in the fall as far south as the 
orth Carolina coast and the major southern 
liawning grounds. 

,During the past three years almost 4,200 
trtped bass from the ocean front along Fire 
Jland Beaches were carefully examin~d and, 
f those, 579 (about 14 percent) were in the large 
ategory, The larger fish--rangingfrom 6 to 
n pounds--were marked with two red and 
~ite plastic, serially numbered ' Petersen 
lSC tags by fastening the discs on the upper 
a ck between the dorsal fins with a stainless 
leel pin. 

For efficient management and utilization, 
it is important to investigate further the ex­
tent and time of striped bass migrations. Co­
operation of fishermen is needed to insure 
the success of the current study. Tags re­
covered from the striped bass tagged off 
Long Island should be returned, together with 
the date and location of capture, to New York 
State Conservation Department, D-J Fish Re­
search Unit, Oakdale, New York, 11769. A 
nominal reward of one dollar, as well as in­
formation concerning the tagged fish, will be 
given for each set of red and white discs. 

Transportation 

RA TE INCREASE SOUGHT BY 
NEW ENGLAND TRUCKERS: 

The New England Motor Carrier Rate Bu­
reau held public hearings on December 18, 
1963, on its proposal to increase rates and 
wages approximately 8t percent to cover 
higher cost of labor and supplies. Over 100 
shippers and trade associations voiced stren­
uous opposition to the proposal. 

This proposal is not intended to cover any 
lincreases in wages wh ich may result from the 
current negotiations between the Teamsters 
Union and the trucking industry for nation­
wide wage increases totaling $200 million a 
year. It is reported that an official of the 
Teamsters Union opened the negotiations with 
a statement that truckers will be required to 
increase rates 7 percent to cover the cost of 
increased wages, and should get a 15-percent 
increase to cover past increases. 

* * * * * 
REA EXPRESS FILES TARIFFS 
TO INCREASE CHARGE: 

Tariffs have been filed by REA Express 
which would increase charges on all express 
movements by 25 cents per shipment effective 
January 27, 1964. On February 8, 1962, an 
increase of 10 cents per shipment was ef­
fected by this carrier and a widespread ad­
justment to fishery rates was made in No­
vember 1961. 

Any protests by the fishing industry on the 
proposed increase were to be filed with the 
Interstate Commerce Commission (ICC) be­
fore January 17, 1964. 

* * * * * 
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ALASKA - WASHINGTON 
RAIL-BARGE SERVICE EXPANDE D: 

A West Coast firm announced the laun ch­
ing. on December 11, 1963, of the Kena i. a 
hydro -train barge, reported as being the larg­
est ocean vessel of that type ever built. The 
barge is 342 feet long with a capacity of 42 
normal length railroad cars. The Kenai is to 
be used in weekly sailings from Seattle, Wash. , 
to Whittier, Alaska. It will supplement the 
service provided by the Clair Engle, the origi­
nal barge link in the all-rail route between 
Seattle and Whittier. 

Tuna 

RESULTS OF BI .UEFIN TAGGING 
IN ATLANTIC OCEAN BY WOODS 
HOLE OCEANOGRAPHIC INSTITUTION: 

Included in the Cooperative Game Fish 
Tagging Program of the Woods Hole Oceano­
graphic Institution is the bluefin tuna in the 
Atlantic Ocean. The 1963 report on the game 
fish-tagging program points out that the most 
important results concern the bluefin tuna. 
Increasing commercial pressure on that spe­
cies is shown by the dramatic increase in re­
turns from the northwestern Atlantic fishing 
area, from Maryland waters to off southern 
New England. These rose from a total of 6 
for the years 1954-1962 combined to 19 for 
the 1963 season alone. No less than 7 of 29 
bluefin marked in the inshore waters of that 
area last summer have been already recap­
tured, as have 4 of 29 marked further offshore 
early in June, about 120 miles southeast of. 
Nantucket. The other 1963 returns were ob­
tained from 4 fish marked in 1962, 3 in 1961, 
and 1 in 1960. These returns suggest that in 
the 1963 season a group of bluefin in the 100-
pound class moved west southwest from off 
Oceanographer Canyon to coastal waters off 
Ocean City, Md., then northward and eastwa rd 
to off Block Island and finally into Massachu­
setts Bay, while smaller individuals moved 
from off Montauk eastward toward the Martha ' s 
Vineyard grounds and then back to the west ­
ward again. Unfortunately these samples are 
too small to be of conclusive statistical sig­
nificance. 

More tags from all species of game fish 
t~gged b~ the Institution's cooperative ga me 
hsh-taggmg program were returned in 196 3 
than in the 8 previous years combined. 

Since May 1954, about 1,500 bluefin tuna, 
4, 350 Atlantic sailfish, 2,350 white marlin, 
950 Pacific sailfish, 600 striped marlin, 200 
blue and black marlins, 750 greater amber -­
jack, 200 yellowfin tuna, and 875 other fish 
have been marked--a grand total of nearly 
12, 000 fish. Returns have been obtained fr 
32 b luefin tuna, 31 Atlantic sailfish, 3 whit 
m a rlin , 1 striped marlin, 70 greater amber 
ja ck, 2 yellowfin tuna (from only 6 Pacific 
taggings), 7 striped bass, 5 crevalle jack, 1 
b a r jack, 3 dolphin, 2 great barracuda, 1 flul 
and 1 sea bass--a total of 159 returns. 

Participation by individuals and clubs co 
tinues to increase, the Institution reports. 
Acknowledged is the valuable cooperation 
from the U. S. Bureau of Commercial Fish­
eries in m arking fish and also in recovering 
tags with the necessary data. Assistance in 
the latter endeavor has also been furnished 
by the Inter - American Tropical Tuna Com­
mission and by the Cape Cod Tuna Corpora­
tion, Eastport, Maine, and the Maryland Tuna 
Corporation, Cambridge, Md. Basic financi4 
support for the program is from the Nationall 
Science Fou ndation, supplemented by grants 
from the Char les W. Brown, Jr. Memorial 
Foundation, th e National Geographic Society, 
the Sport Fishing Institute, the International 
Game Fish A ssociation, the Van Camp Foun­
dation, the A ssocia tes of the Woods Hole 
Oceanographic Institution, and numerous oth­
er organizations and individuals. 

Increas ed tagging of Atlantic bluefin tuna 
in all possible areas is the Institution's mOf' 
urgent ob jective at present. The importanci 
of prompt and accurate reporting of tagging 
is emphas ize d. Some very important returt~ 
have p rov ed of dub ious value due to lack of 
tagging data. 

U. S. Fishing Vessels 

FISHERIES L OANS AND OTHER 
FINANCIAL AID FOR VESSELS 
OCTOBER 1-DECEMBER 31, 1963: 

From the beginnning of the program in 
1956 through December 31, 1963, a total of 
1, 341 loan applications for $35.872,047 were 
re ce ived by the U. S. Bureau of Commercial 
F ishe rie s, the agency administering the Fed­
eral Fis her ies Loan Fund. Of the total, 689 
applications ($15,737 , 240) have been approve~ 
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l ($11,531,721) have been declined or found 
Iligible, 157 ($6,084,422) have been withdrawn 
applicants before being processed, and 36 
4 2,733) are pending. Of the applications ap­
riled, 273 were approved for amounts less 
tl applied for. The total reduction was 
fi 7 5, 931. 

The following loans were approved from 
tJber 1, 1963, through December 31, 1963: 

!lJ"ew England and Middle Atlantic Areas: 
a<rrord Reed, Boothbay Harbor, Maine, 
BOO; Silver Sea, Inc., Boston, Mass., 
j. OOO; Agatha and Patricia, Inc., Medford, 
BS., $50,000; Dias Fishing Corp., New Bed­
el, Mass., $18,296; and Peter Edson Sprague, 
rragansett, R. 1., $32,000. 

California Area: Michael F. Schroeder, 
tos, $5,365;I'5ean Holder, Crescent City, 

1,000; and Donald E. Dodson, Santa Cruz, 
l, OOO. 

P acific Northwest Area: Frank A. Taylor, 
vvport, Oregon, $3,000. 

Alaska Area: Fred L. Birch, Auke Bay, 
472; Albert Lauth, Craig, $2,600; and Wal­
R. and Leota Farmer, Valdez, $6,000. 

Under the Fishing Vessel Mortgage In­
trance Program (also administered by the 
:r-eau) during the last quarter of 1963, 6 ap­
cations for $330,162 were received and 1 
~lication for $36,412 was approved. Since 
! program began (July 5, 1960), 36 applica­
ns were received for $3,889,129. Of the 
E.l, 28 applications were approved for 
, 359,046 and 8 applications for $1,503,750 
t'e pending as of December 31, 1963. Since 
: mortgage program began, applications re­
riled and approved by area are: 

:New England Area: Received 10 ($1,025,365), 
proved 8 ($775~; 

California: Received and approved 1 
o 57,000); 

South Atlantic and Gulf Area: Received 18 
80,468), approved 12 ($437,164); 

Pacific Northwest: Received 6 1($1,486,296), 
,proved 4 ($507, 546); 

Alaska: Received 1 ($40,000). Not yet ap­
Dved. 

No applications for the Fishing Vessel 
lnstruction Differential Subsidy were re-

ceived from July through December 31, 1963, 
as the authority to accept applications expired 
on June 12, 1963. Since the beginning of that 
program on June 12, 1960, 13 applications wer 
received for $1,101,770, of which 6 applica-
tions were approved for $546,103, and 7 ap-
plications for $555,667 were pending. 

* * * * * 
DOCUMENT A TIONS ISSUED 
AND CANCELLED: 

November 1963: During November 1963, 
a total 37 vessels of 5 net tons and over was 
issued first documents as fishing craft, as 

Table 1 - U, S. Fishing Vessels lI--Documentations Issued 
and Cancelled, by Areas, November 1963 with Comparisons 

Area Nov Jan -Nov Total 
(Home Port) 1963 1962 1963 1962 1962 

•••••• (Number) •••••• 
Issued first documents ~/: 

New England •••••••••••. 1 2 21 27 28 
Middle Atlantic .......... 1 - 17 2 3 
Chesapeake ............ 6 6 60 41 43 
South Atlantic ........... 6 6 71 46 47 
Gulf ..••••••••••..•••• 20 12 229 106 110 
Pacific •••••••••••.•.•• 2 5 152 127 130 
Great Lakes ............ 1 1 5 5 5 
Puerto Rico ............ - 2 2 2 2 

Total ............... 37 34 557 356 368 

Removed from documentation 31 
New England •••••••••••• 2 1 43 20 24 
Middle Atlantic ... ... .... 2 1 44 34 39 
Chesapeake •••.••• • ••••• 4 1 23 23 23 
South Atlantic ........... 2 3 49 38 038 
Gulf •••.•••••••.•••••• 11 3 111 98 104 
Pacific ............... 7 11 82 103 111 
Great Lakes ............ 1 3 14 21 22 
Hawaii •••••••••••••••• - - 3 3 3 
Puerto Rico ............ - - - 1 1 

Total ••.•••••••••••• 29 23 369 341 365 
ItFor explana.tion of footnotes, see table 2 . 

Table 2 - U. S. Fishing Vessels--Documents Issued and 
Cancelled, by Tonnage Groups, November 1963 

Gross Tonnage Issued~1 Cancelled 11 

••••• (Number) ••••••• 

5-9 •••••••••••••••• 6 9 
10-19 ••••••••••••••• 8 8 
20-29 ••••••••••••••• 3 5 
30-39 ••••••••••••••• 1 -
40-49 ••••••••••••••. 1 2 
50-59 ••••••••••••••• - 2 
60-69 ••••••••••••••• 3 -
70-79 ••••••••••••••• 12 -
80-89 ••.•••••••••••• 1 3 

290-299 .............. 1 -
450-459 10 ••••••••••••• 1 -

Total ............. 37 29 
!/lnclude. both commercial and .port filbing craft. A veut:l is defined as a craft of 5 

net tons and over. 
YInclude. 2 redocumented vesselJ in November 1963 previoUlly removed from records. 

Vessels iJsued fim documeDt> .. filbing craft wen: built: 27 in 1963; 1 ID 1956; and 
9 prior to 1951. 

ralncludes vesselJ reported lost, abandoDed, forfeited, IOld alien, etc. 
ource: Monthly Supplement to Merchant ~ 2! ~ ~~, Bureau of 
CuslDms U S f",aNlV DeoartmeDt 

e 
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I 
Table 1 - Value of United States Exports of 

Fishery Produc ts, 1953-1962 

{ear Edible Inedible Total 

I •••• • (US$l,OOO). . . .. , 

r .... . · . 22,470 13,258 35,72 8 
' 61 ..... · . 19,594 15,116 34,710 
60 .. . . . · . 25,622 18,543 44,165 
59 .. , .. · . 26,747 17,495 44,242 

158 .. , .. 19,440 11,564 31,004 
57 .. . . · . · . 20,549 15,403 35,952 
56 ... . · . · . · . 22,939 16,564 39,503 
55 ... . · .. · . · . 24,923 15,054 39,977 
54 . . . . · . 16,238 15,289 31,527 
53 ....... · . · . 17 084 10 794 27 878 

f.!:!end ~ Countries: During 1962, U.S. fishery products 
! eexported to 103 countries. Of total exports, 63 per-
> t was shipped to five countries: Canada, United King-

n, Netherlands, Switzerland, and west Germany (table 2) 

ff;".b le 2 - United States Exports of Fishery Products by 
Selected Countries of Destination, 1958-62 

Country 1962 1961 1960 1959 1958 

I . . . . . . • • (US$l,OOO) .•... .. .. 
anada ...•. · . 8,846 10,265 10,309 8,644 9,200 
~ited Kingdom. 8,249 4,554 8,460 8,928 5,785 
etherlands .•• 2,273 2,385 4,350 4,352 2,007 
witzerland ...• 1,712 738 1,082 762 387 
es t Germany .• 1,467 1,555 2,201 2,888 3,043 
weden ... .... 1,076 1,665 2,613 3,176 681 
rance ....•. 1,073 1,007 1,048 766 68 
apan .•....• 939 2,984 3,295 928 501 
aly .••.... 869 423 643 303 158 
lelgium and 
L.uxembourg · . 547 351 537 746 948 
;reece •.•.• · . 487 364 313 306 136 
orway ...•••• 403 2,390 1,390 1,296 1,063 
ong Kong •.••. 383 368 2&9 229 127 ,. . 

375 459 616 663 393 ,eXlCO ....••• 
Ih.ilippines .••• 320 582 2,494 5,587 2,578 
enezuela ....• 274 360 461 614 641 
uba ...••••• 243 - 175 7~ 490 
U s tralia .•••. 198 458 444 15 31 
c uador •.•. · . 171 82 293 193 236 
he r ..•.•• · . 5,823 3,720 3,172 2,917 2 ,5 31 

~ ::,otal .•.• · . 35,728 34,71 0 44,165 44,242 31,004 

C ANADA: Canada has been the principal market for 
plted States fishery products. In 1962, Canada took prod-

. s valued at $8,846,000 or about 25 percent of the total 
. S. exports of fishery products. Fresh or frozen fish and 
t;.llfish made up most of the U.S. exports of fishery prod­
M ,s to Canada. Some of the important commodities ex-
rted to Canada were: 

lhrimp, fresh or frozen 
lhrimp, canned ..... . 
lea l furs 
hsh, fresh ·o~ 'f;o'z~~ .. 
Pis h, shellfish, and oth~r' 
marine animal products in-
edible ' 

lhe Ufish: fr'e~h ~; fr'o~~n' ... 
Other ......... . 

Total ... 

1962 

$2,081,000 
1,462,000 
1,024,000 

766,000 

703,000 
1,874,000 

936,000 

$8,846,000 

1961 

$ 1,675,000 
1,570,000 
1,777,000 

891,000 

703,000 
2,928,000 

722,000 

$10,266,000 

d UNITE D KINGDOM: In 1962, exports to the United King­
om r ose to the 1959 and 1960 level of $8,000,000, an 

81-percent increase over 1961. Sharp increases in the 
major commodities accounted for this rise as fish oil 
~lone more than doubled in value. Major fishery commod­
ities exported to the United Kingdom were : 

1962 1961 
Salmon, canned •••....•. 
Fish and marine-animal oils 
Shrimp, canned ••.•.••• 
Salmon, fresh or Crozen. 
Other .•..••••.•. 

$5,622,000 
1,511,000 

682,000 
138,000 
296,000 

$3,056,000 
568,000 
557,000 
141,000 
232,000 

Total •.•••••.•..• $8,24J,000 $4,554,000 

OTHER COUNTRIES: Exports to Norway, Sweden, Neth­
erlands, and West Germany consisted mainly of fish oils. 
Switzerland took largely seal furs. Principal products ex­
ported to Japan were frozen shrimp and unmanufactured 
shells. France received significant amounts of frozen salm­
on and canned and frozen shellfish. 

Trend ~ Areas: During 1962, Europe remained the 
principal destination for fishery products exported from 
the United States (table 3). products valued at $18,800,000 
or 53 percent of total exports went to Europe. North Amer­
ica was second with $10,856,000 or 30 percent . 

Table 3 - United States Exports of Fishery Products by 
Area of Destination, 1962 

Area Edible Total 

I' • " .(US$I,OOO). 
North America ••••.•.• 8,104 2,752 10,856 

sia .•......••••••. 2,234 1,385 3,619 
urope •••..••••.• 9,957 8,843 18,800 

South America •••••. 572 135 707 
frica •• IO •••••••••• 1,220 97 1,317 

Oceania ........... , 383 46 429 

Total •••••••••••• 22,470 13,258 35,728 

Trend ~ Commodities: Canned salmon was the principal 
dollar earner among U.S. fishery exports. Fish oil was sec­
ond in importance. Exports oC seal furs showed some gain 
with Canada and SWitzerland taking 65 percent of the total. 

Table 4 - Value of United States Exports of 
Fishery Products by Selected Commodities, 1958-62 

Commodity 1962 1961 1960 1959 1958 

I .•.•..•... (t1.~!l,OO_O) .•.•• .. , .. 
Fish oils .•.••• .. 6,047 8,908 10,688 11,902 7,761 
Seal furs · ...... 3 851 3 097 3 309 2 580 1 511 
Shells, unmanutac-

tured ••••••••• 1 285 1 380 2 636 977 624 
Miscellaneous fish 

(mostly fresh-
water), fresh or 
frozen .. ... . 1 135 809 947 622 1 036 

Oysters shucked •. 311 448 497 575 567 
~: 

872 647 1,677 659 476 Fresh .. · ...... 
Cured •. · .... , . 528 593 435 372 357 
Canned 7 292 5 580 9 830 10 639 6 669 

Mackerel canned •. 671 581 211 135 333 
Miscellaneous fish 

(mostly California 
anchovies). canned 460 391 355 326 496 

Sardines, canned 
not in oil .•..•• 1 285 1 336 3 443 5 843 3 231 

Shrimp: 
Fresh or frozen. 3,299 3,694 2,303 1,682 1,463 
Canned •..•... 2572 2 487 3 383 2 898 2 548 

Squid, canned ...• 729 353 691 906 501 

* * * * * 
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TRENDS IN UNITED STATES FISHERY 
IMPORTS, BY COUNTRY 1962: 

The value of annual imports of fishery products entering 
the United States increased to a new high in 1962. 10 that 
year, 113 countries shared in the United States market for 
fishery products. The value of fishery products imported 
was $475,248,000--19.7 percent over the 1961 value. The 
imports of edible fishery products a mounted to $400,882,000; 
inedible $74,366,00. 

Trend.Qy Countries: Canada, Japan, and Mexico continued 
to be the leading suppliers of fishery products to the United 
States (table 1). These countries accounted for 58 percent of 
the value of fishery imports. Canada provided 24 percent of 
the total, Japan 22 percent, and Mexico 11 percent. Peru, 
South Africa Republic, Norway, Australia, and Ice I and 
were the next leading suppliers wan imports ranging from 
$11,000,000 to $24,000,000. Imports from Brazil, EI Salva­
dor, Ecuador, Panama, Portugal, 1odia, and Denmark, each 
were valued over $5,000,000. 

CANADA: Canada, with fishery products valued at 
$116,168,000, continued to be the principal supplier of fish­
ery products to the United States. The value of fishery im­
ports increased 7.5 percent ,?ver 1961. Leading commodi­
ties were as follows: 

1962 1961 

Fresh 9!" frozen: 
Lobster ............. $ 15,000,000 $ 14,570,000 
Fresh-water fish ••••••• 11,737,000 12,173,000 
Fish blocks .•••••••••• 15,162,000 14,294,000 
Groundfish fillets ••••••• 12,526,000 11,581,000 
Salmon •••••••••••••• 5,298,000 5,860,000 
Halibut ••••••••••.••• 7,791,000 6,133,000 
Flounder fillets •••••••• 5,422,000 5,210,000 
Fresh-water fillets •••••• 2,187,000 5,404,000 
Scallops .•••••••••••• 4,810,000 3,322,000 
Other fresh or frozen •••• 7 310 000 5 110 000 

Canned lobster .••••••••• 5 507 000 4 682 000 
Fish meal and scrap •.•••• 5 193 000 3 544000 
Cod, haddock, etc., pickled 

or salted ••••••••••• 6 698 000 7 420 000 
Other fishery products ... . 11,527,000 8,732,000 

Total •••••••••.•••• $116,168,000 $108,035,000 

JAPAN: The value of fishery imports from Japan was 
$105,246,000, an increase of 19 percent over 1961. Tuna 
and pearls remained the leading commodities. U.S. imports 
of fishery products from Japan were as follows: 

1962 1961 
Fresh Q!' frozen: 

Albacore ••••••••••••• $ 9,759,000 $ 8,544,000 
Albacore loins and discs •• 669,000 1,127,000 
Other tuna ••.•.••.•••• 16,025,000 9,462,000 
Other loins and discs 3,118,000 1,626,000 
Shrimp .•••••••••••.• 2,740,000 1,201,000 
Swordfish ••.••••••••• 6,232,000 6,391,000 
Fresh-water trout •••••• 747,000 776,000 
Frog legs .••••••••••• 1 362 000 740 000 

Canned: 
Light meat tuna in brine 12,053,000 11,269,000 
White meat tuna in brine .. 7,912,000 7,487,000 
Salmon .•••••..•••••. 2,238,000 2,667,000 
Crab meat .••.•••••••• 4,635,000 5,756,000 
Clams. . • • • • • • • • • 80& 000 972 000 

Pearls, cultivated .•.•••.. 17,934,000 16,136,000 
Other ....•••••••....• 19,013,000 14,107,000 

Total •••••••••••• , • $105246 000 $88 261 000 

MEXICO: Mexico ranked third as a supplier of fishery 
products to the United States. Shrimp was the principal com­
modity. Mexico furnished 51 percent of the total value of all 
U.S. shrimp imports. The value of imports from Mexico is: 

-

1962 196 1 

Shrimp ••••..••••.•.•. $46,700,000 $40,094,000 
Other . ••.•• •••.•••.•• 6,827 000 5672 OOU_ 

Total ••••• •••.••••. $53,527,000 $45,766,OO( -
OTHER COUNTRIES: Other leading suppliers of fisher 

products to the United States market are listed below show' 
ing the principal product shipped and the value of U.S. im­
ports of that product: 

South Africa Republic - Rock lobster tails. 
Peru - Fish meal •••••••.••••••.••. 
Australia - Lobster, frozen ••••• ...•.. 
Panama - Shrimp .•.•••..••••••••.• 
Norway - Sardines in oil, not skinned ..••• 
EI Salvador - Shrimp •..••.••••••• ••• 
Brazil - Rock lobster tails .••••••.•..•• 
Ecuador - Shrimp ••••••.•.•••••••. •. 
portugal - Sardines in oil, skinned •.•••.• 

$14,277,00(1 
16,828,00(1 
13,867,00(1 

7,787,001 
7,625,OO( 
4,982,OO( 
4,538,OQ( 
l,823,OO( 
3,001,00 I 

Area £f Origin: During 1962, North Americ an countries 
continued to be the principal source of supply for fishery 
products imported into the United States (table 2). 

Products valued at $192,624,000 or 41 percent of total 
fishery imports came from North Americ an sources. Im­
ports from Asian countries were second, Europe third. 

Table 1 - Value of United States Imports of I 
Fishery Products (Edible and Inedible) by Selected COWl tries 

of Origin, 1962 1/ 

Country 1962 1961 1960 1959 1958 I 
...... .••.. (US$l,OOO) •••••....•• 

Lanada ••••••• 116,168 108,035 102,877 101,967 107,005 
Japan ••.••••• 105,246 88,263 85,256 96,226 84,872 
Mexico ••••••• 53,527 45,766 36, 705 32,869 28,005 
Peru •••••••• 24,819 16,729 14,270 16,374 10,907 
So. Afr. Rep ...• 19,688 14,468 12,030 12,090 9,33 2 
Norway •.••••• 18,937 15,101 12, 506 16,405 12,08 7 
Australia ..••• 14,884 10,856 9,839 8,180 7,66 5 
celand .•••••• 11,602 11,528 9,306 10,000 8,77 5 

Repub. of Pan .• 7,884 6,707 5,767 6,458 5,852 
Brazil ••••••• 6,825 5,074 3,916 3,002 2,35 9 
Denmark •••••• 6,553 5,246 4,342 8,239 5,72 8 
Ecuador •••••. 6,443 4,619 4,467 4,159 3,51 0 
Portugal •••••• 5,983 6,525 5,289 5,452 5,17 7 
ndia .•••••.. 5,638 2,777 2,363 2,239 1,547 

EI Salvador •.•• 5,100 5,510 4,215 1,297 660 
W. Germany •.. 4,499 4,160 4,100 1,814 1,805 
~etherlands •••• 2,997 1,736 2,562 2,628 1,509 
IFrance •••••.• 2,457 2,087 2,317 2,230 1,169 
tunited Kingdom. 2,520 2,309 1,759 2,388 1,787 

hile •••••••• 2,155 2,089 2,630 1,282 2,00 7 
~ngola •.••••• 554 500 267 3,023 2,065 
~uba •••••••• 98 1,793 3,901 4,810 5,542 
pther •.•.•••• 50,671 35,180 29,381 23,368 17,806 

Total ••..•• 475,248 397,058 360,065 366,500 327,171 
!/Value at the foreign port of shipment. 

Table 2 - Value of United States Imports of 
Fishery Products, by Area of Origin, 1962 1/ 

Area Edible 10edible Total 

•••.•. (US$l,OOO) ••.••. 
North America •••••••. 184,885 7,739 192,624 
South America •• .••.•. 30,493 23,114 53,607 
Europe ••••••••. .. •• 51,177 10,504 61,681 
!Asia ...••.•••••..•. 89,551 29,979 119,530 
Oceania .••..••••••. 20,727 480 21,207 
!Africa •.•••• •.•.•• • 24,049 2,550 26,599 

Total •.•..•.••••. 400,882 74,366 475,248 
l / Value at the foreign port of shipment. 
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Table 3 - Value of United States Imports of 
Fishery products, by Selected Commodities, 1958-62 !J 

;ommodity 1962 1961 1960 1959 1958 
.- . ..... . . . .(US$l,OOO) ••.• . ... 
lillIe Products: 
'~:esh or frozen: 
i :hrimp .-.-. -. -•• 91,898 68,538 56,406 52,306 43,162 
'runa ••••.•• 45,715 30,228 31,713 29,728 25,377 
C;roundfish fil-
lets and blocks 46,937 42,595 33,265 38,759 30,431 

Lobster ...•• 57,182 49,039 44,768 38,635 35,661 
Other ...•... 71,822 63,547 61,845 60,940 63,243 

. -
Total fresh or 

frozen .... 313,554 253,947 227,997 220,368 197,874 . -
:anned: 
'funa ••••.. 22,884 22,175 19,142 21,688 16,882 
Salmon ...... 3,435 3,545 7,541 11,130 11,271 
Sardines .•..• 16,291 12,543 9,115 8,370 8,564 
C rab meat •.•• 4,701 5,780 5,514 7,947 6,116 
Lobster ....• 5,811 4,779 5,239 6,441 3,952 
Other •.••... 18,878 17,530 16,067 17,083 15,561 

Total canned. 72,000 66,352 62,618 72.659 62.346 

~er edible prod-
·' lC tS, ..••.••• 15 328 15 458 16 765 18 006 19 992 
~products: 
?ish meal ••.•. 24,298 16,740 11,068 15,884 11,335 
'earls •••...• 18,935 16,925 14,563 13,678 10,944 
Ilther •••••.•• 31,133 27,636 27,054 25.905 24.680 

I Total inedible 74,366 61,301 52,685 55,467 46,959 

~al fishery im-
I)[)rts ..•..••• 475,248 397,058 360,065 366,500 327,171 
'11ue at the foreigD port of shipment. 

Duties Collected: Duties collected on imports of fishery 
oducts into the United States during 1962 were $17,910,000 
. 6 percent higher than in 1961. Duties collected (with the 
t' r age ad valorem equivalent) for the years 1958-62 are 
r;e d below: 

Average Ad valorem 
lr Duties Collected Equivalent (Percent) 

2 $17,910,000 3.8 
,I 16,904,000 4.3 
,0 15,837,000 4.4 
,9 17,737,000 4.8 
,8 16,645,000 5.1 

D IBLE FISH AND SHELLFISH 
lECEMBER 1963: ' 

The December 1963 wholesale price index for edible fish 
od shellfish (fresh, frozen, and canned) rose 1.3 percent 
:om the previous month as a result of higher prices for 
lost flshery products. Compared with December 1962, the 
ldex in December 1963 at 107.5 percent of the 1957-59 
verage was lower by 11.1 percent. Prices during the same 
lD~th a year earlier were substantially higher for nearly 
II 1 terns in the index. 

The drawn, dressed, or whole finfish subgroup index 
lopped 2.2 percent from November to December 1963 and 

was down 14.0 percent from December 1962. Prices at 
New York this December were lower for frozen dressed 
king salmon (down 4.8 percent) and frozen western dressed 
halibut (down about 1.0 percent). A sharp drop in prices 
for fresh Lake Superior whitefish (down 26.8 percent) at 
Chicago was partly offset by higher prices for Great Lakes 
round yellow pike at New y ork and an increase in prices 
for ex-vessel large haddock (up 6.7 percent) at Boston be­
cause of lighter landings. Compared with December 1962, 
wholesale prices in December 1963 were lower for all 
products in the subgroup--halibut (down 24.4 percent), 
king salmon (down 12.7 percent), fresh large haddock (down 
7.5 percent), and Lake Superior whitefish (down 40.6 per­
cent). 

Higher prices in December 1963 for South Atlantic 
fresh shrimp (up 12.4 percent) at New York City and for 
fresh haddock fillets (up 5.3 percent) at Boston were r e ­
sponsible for a 4.0-perc ent increase from the previous 
month in the subgroup index for processed fresh fish and 
shellfish. December prices for standard shucked oysters 
at Norfolk were down 3.2 percent from the previous m onth 
as production got into full swing. Compared with December 
1962, fresh shrimp prices in December 1963 were down 
22.4 percent. Prices for other items in the subgroup also 
were lower than a year earlier bringing the Dec ember 1963 
subgroup index down by 13.2 percent. 

Higher prices in December 1963 for all processed frozen 
fish and shellfish products caused a 2.7-percent inc rease 
from the previous month in the subgroup index. A rising 
trend in frozen shrimp prices (wholesale pric e up 2 cents a 
pound at Chicago) was indicated in December 1963 although 
those prices were still sharply lower (down 24.8 percent) 
than a year earlier. Prices for small haddoc k fillets and 
ocean perch fillets also rose from November t o December 
because of seasonally light landings. The Dec ember 1963 
subgroup index was down 13.0 percent from the same . 
month a year earlier mainly-because of lower frozen shrimp 
prices and a slight drop in prices for flounder fillets. 

Prices for canned fish products were generally higher 
in December 1963 as a result of low end-of-the-year stocks 
and the subgroup index rose 1.3 percent from the previous 
month. As compared with December 1962, prices in Decem­
ber 1963 were lower for all canned fish and the subgroup in­
dex was down by 6.3 percent. 
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Wholesale Average Prices and Indexes for EdIble FiUl and Sbellfiah, December 1963 with ComparlJoDl 
-= 

Point of Avg. P rioe.s1/ 1!'1de.u3 
Group, subgrwp, and nem Spedficat100 Pricing UnIt ($) - (195'7 -69=:100) 

Dec. \ Nov. 
!)e.c. Nov . Oct . Dec.. 

1963 1963 1963 ~ IDil ~ 

ALL HSH & SHELLFISH (Fresh. RoZen. & Canned) · . . · . · . . · . l!11.ll 106.1 106.8 120.9 

Fresh ~m.~ ProOOctS: • • • • • • • • · . · · · · . . llO.5 109.0 1l0.0 lZ7.8 
DrahTIo D s· •••••• . . . · · . . ~ ~ ua.o .l3i.l 

Ha ge .. ~~re~dr¥!. ~resh •••• • ~stoo IjD· ~ :: ~.u ~~ 
.ll>4.U ~ HallI:ut. West., 20/80 lhs .. drsd .. fresh or froze • New York lb. 98.l 129.9 

Salmoo, king. }ge. & rued .. drsd.. fresh or froze • New York lb. .85 .89 lIB.O 124.0 132.7 lJ6.2 
Whit=.SUperlor. drawn. fresh ••••• • Orlca~ lb. A1 .58 6l.2 83.8 78.3 lD3.D 
Yellow L.Midrl.gan & HUrm. md.. fresh • • New ork lb. .51 .~ 83.5 75.3 83.5 88,,5 

P~~J<~~ ••••• · · . · . . . ll1.5 ll71.2 106.8 l.28J) 

• .. 00, o-lh. tins • • • Boston lb. ~ .54 ~.o ~ ll~~ ~~ Shrimp, 1ge. (26-30 00Ultt). headless. fresh • · • New York lb. .73 5.5 B7.g 
Oysters, slmcked" standards ••••••• · . Norfolk gal. 7.50 7.75 126.5 130.'1 128.8 l32.8 

Prooes~ ~ (~Shellfish); ••••• · .. · ... · --'- . --'- lDl.3 988 9'7.5 llM 
f1lletS: noon, ess, l-ih.!.~. '" · • Boston I lb. ~ ~ ~~ ~ ~~ ~~ Haddock, sml .. skins on. - • pkg. • • • Boston lb. 

OCean perch. 1ge .. skins 00 I-lb. ~g. · • Bostoo lb. .35 .34 121.0 ill 118.4 11'1.5 
Shrimp, 1ge. (2&-30 00Ultt). brown. S-lh. p g. · . Chicago lb. .'18 .78 1.9 89.5 88.0 l22..2 

~~P~cts. ••.•••••••• 10'2~ 1~ 1017 100.4 
Salrnon. pink. No:tBif(16 oz.). 48 canslcs. • · • Seattle cs. 23.50 23.25 10'2.4 101..3 10'2.4 lll.l 
TUna, It. meat, ctamk. No. 1/2 rona (6-1/2 oz.). 

10.88 8 96.8 96.8 lO4,,4 4.8 caIJS/Cfi. •• • • • . . . . • • . . . • • · • Los Angeles cs. 1l.08 

M~~~ ~: ~o: : t~. (~~:)' •• . . · ./Lo S AngeleS cs. 5.76 5.75 9'1.5 9'1.5 9'1.5 2/100.0 
~~, Maine, ke~ oU.. 1/4 drawn 

13-3 4 OZ,), 100 canslcs !New York cs 8.96 884 114.9 113..3 113.3 ll9.4 
YRepresem a~ces for ODe daJ (Moodily Qr TUesday) <tlrtng 1re week in Wfl1~ ~. };)Ul €X the ma:tth oeaml. These 
- prices are as ind1cators rnovemem and not necessarily absolute level. Daily Market 'eft'S Service "Ftsbe.ry 

Products Repol'tS" shwld be referred to for acmal prices. 
2/New prodlct replaced California canned sardines start1ng Deoember 1962; entered who.l.e3ale price Index at 100 unde.r re-
- vised procedlres eX Bureau eX Labor Statistics. 

DDT RESISTANCE SEEN IN MINNOW-LIKE FISH 

Mosquitofish (Gambusia affinis), a top-feeding minnow found in the southern 
United States and other warm climates, is believed to be the first fish to demonstrate 
an apparent resistance to DDT. Mosquitofish are valuable in the destruction of 
mosquito larvae because of their surface feeding habits. 

Three Mississippi scientists reported that mosquitofish from waters near cotton 
fields that had been long treated with chlorinated hydrocarbon pesticides showed a 
marked resistance to DDT compared with fish from areas where insecticides had not 
previously been used. They tested 1,175 fish. 

In the past mosquitofish usually died within a few hours after exposure to DDT. 
Among vertebrates, fish are notable for their susceptibility to pesticides, although 
resistance among insects is quite common, and two species of frogs have been found 
resistant. 

Scientists from Mississippi State University, said "one could easily imagine that 
a genetically resistant population (of mosquitofish) might result from periodic appli­
cations of insecticide." (Science News Letter, 83 :73, February 2, 1963.) 


