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Alaska

VIAJOR CHANGES IN COMMERCIAL
FISHING REGULATIONS FOR 1964:

'~ Major changes in Alaska's commercial
isheries regulations for 1964, which were
adopted by the Board of Fish and Game at
<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
fishing 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-
vlicable to all Alaska waters or designated
areas, the use of mechanical clam diggers is
permitted in the Kodiak, Chignik, Alaska Pen-
insula, and Aleutian Islands areas.

A further amendment to this section pro-
1ibits aliems not lawfully admitted to the Unit-
2d States from engaging in fishing activities
in waters of the State of Alaska,

Under the International Waters section, the
species and covered waters was broadened to
Vr.lclude tanner and dungeness crab besides
<ing crab, and the area was increased to in-
clude any waters seaward of that officially
lesignated as the territorial waters of Alaska
to a depth of 200 meters, or beyond that limit,
to where the depth of the superjacent waters
admits 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-
€nce 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-
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national Waters previously described in the
regulations for these areas.
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Arctic-Yukon-Kuskokwim Area: Subdig-
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! 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[Kuskokwim 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 quotaba-
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, 1, 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 lillegal 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. Permitsare free and may
be obtained from the local Department of Fish
and Game office prior to fishing,

Bristol Bay Area: The outer Naknek-
Kvichak boundary 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-
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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
Alifak 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 Fish
and Game for the Cook Inlet-Resurrection
Bay Area for 1964 include closing the king
salmon season to commercial fishing. Pro-
vision was made that king salmon caught ac-
cidentally while fishing for other species may
be used for subsistence and welfare purposes
only. Along with this major conservation
move, the Board set June 25 as opening date
for other species of salmon in the Northern,
North Central, and South Central districts.
Opening date for these districts last year was
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June 6; most of the Inlet's king salmon catch
in recent years has been taken prior to June 25,
! In 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-
lResurrection Bay regulations includes re-
defining the Southern and Kamishak Bay dis-
iricts to allow a larger area for unlimited pot
i'ishing 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
the Southern district, and all opening and clos-
‘ng times for salmon fishing were changed to
J: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
in depth.

The east shore of Port Graham was clocsed
to fishing by set nets, and three traditionally
fished 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
fresh water), and a report is required of all
subsistence 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,
with identification of gear to consist of name
and 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 Easternand Outer
districts will be in conformance with com -
mercial regulations, and identification of fish-
Ing gear shall consist of name and address of
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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 purse seine season will open
July 13 with a weekly fishing period from
6:00 a.m. Monday to[6:00 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 restrictthe
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
during 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 11-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;' this to 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 1-A and 1-B {formerly 1-B and 1-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 werg
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.)
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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
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of people in the Anchorage and Kenai areasg
has grown,

Since 1959, sport and commercial fishing
for Cook Inlet king salmon has been increag-
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 expensgive artificial aids would be needed
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,)
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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 trawlfisheries off southwest
Kodiak Island, which since early summer 1963
have received the major Soviet effort, were con-
tinually reduced throughout October and by the
last week of that month had entirely withdrawn
from the area. Sovietfisheries had then dwin-
dled to relatively minor trawling efforts in
the mid-Aleutian chain region and a whaling
fleet operating far westinthe AttuIsland area.

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

% ok kK Xk

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
vears by the University of Alaska in coopera-
{ion with the Ketchikan Technological Labora-

fory.

Alaska Fishery Investigations

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,
occurring 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.
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KARLUK RIVER RED SALMON
SPAWNING VERIFIED:

The upper Karluk River study was termi-
nated on October 1, 1963, and Portage weir
was 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,
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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,
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HEAVY 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.
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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 1-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 OrangelCounties.
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The average wage paid to fishermen in 1962
was $10,427 in San Diego County and $7,956 in
Los Angeles and Orange Counties. The aver-
age wage paid covered California workers in
"all industries" in 1962 was $5,891, (State of
California, Department of Employment.)
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GROWTH STUDIES OF ENGLISH SOLE
AND BOTTOMFISH IN MONTEREY BAY:
autilus ruise -N-oa-b~- tom -
fish (October 8-12 and December 3-17, 1063):
These two cruises to collect juvenile and adult
English sole in Monterey Bay in the vicinity of
Moss Landing were the first of a series by the
California Department of Fish and Game re-
search vessel Nautilus, The fish were meas-
ured, and interopercle bones were taken for
age determinations to be used in growth anal-
ysis.

A modified 15-inch mesh Gulf of Mexico
shrimp trawl with a 1-inch cod end was used
on these cruises, Trawling covered both sides

Santa Cruz

- Area of trawling.

= Trawling stations.

PACIFIC

OCEAN

Cruises 63-N-5a and b (bottomfish) by research vessel Nautilus,
showing trawling area and stations.
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of Monterey Canyon in depths of 5 to 48
oms and the net was towed about 15

at each station, '

A total of 44 trawls was made A
cruises. From the stations worked, 1,
juvenile and adult English sole were meas~
ured and their sex determined, The fish
ranged from 86 to 380 millimeters (about 3,4
to 15 inches) long. Females were most abun -
dant in the 200-250 millimeter (about 7.9 to
9.8 inches) size group. Two interopercle
bones from each centimeter size group were
selected for each sex, Samples of Dover sol:
(Microstomus pacificus) and petrale sole
(Fopsetia jordanl) were also measured and

their sex determined, All cephalopods were
preserved for study,

LI

PELAGIC FISH POPULATION
SURVEY CONTINUED:
-10 (October 89

Airplane Spottin
1963): Surveys to jeterm e the distribution
and abundance of pelagic fish schools in the
southern California area were continued
the California Department of Fish and Game
' Twin Beechcraft N5614D in the inshore area
l from Point Conception to San Diego and the

e
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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-
tez Banks, and San Clemente and Santa Cata-
]ina Islands) on October 8, reduced aerial
isibility to 15 miles. Water visibility was
;300d although there was some surface glare.

At Cortez Bank, one school of large tuna-
]ike fish was seen but not identified as to spe-
ies. Two schools of smaller unidentified
'ish were also seen. Positive identification
‘nas not possible because those fish sounded
‘whenever the plane passed overhead, One
:small school of Pacific sardines (Sardinops
caeruleus) was seen off Church Rock at the

south end of Santa Catalina Island,

On October 9, the inshore area between Pt.
Vicente to Point Conception and the offshore
area in the vicinity of San Miguel, Santa Cruz,
and the Anacapa Islands were surveyed.

Air and water visibilities were fair. No
fish schools were sighted around the islands.
In northeast Santa Monica Bay, between Pt.
Vicente and Pt. Dume, 18 jack mackerel
(Trachurus symmetricus) and 2 unidentified
porpoise schools were seen, Twelve schools
of sardines were noted north of Santa Barbara
and one off Pt. Mugu.

Note: See Wmm December 1963 p. 17,
November 1963 p. 21, September 1963 p. 14. g
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Airplane Spotting Flight 63-11 (October 14-
138 19655: The surgl_ey to determine the in-
shore distribution and abundance of pelagic
fish schools was continued by the California
Department of Fish and Game Cessna ''182"
9042T during flights over the inshore area
from the United States-Mexican Border to
Monterey, California.

The area from Point Vicente to Monterey
was flown on October 14, Weather and visi-
bility were poor south of Jalama Park (Point
Arguello) 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
Po'int and Piedras Blancas. This group, com-
Prising 293 separate schools, was one of the
largest observed from the air in several
months, Many of the schools were being har-
assed by sea lions and porpoises from below

| and birds from above. Twenty-four anchovy
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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"
janchovies were seen off of the '"barn," a sail-
lor's landmark on Camp Pendleton. Eightkiller
whales (Orcinus orca) were seen 2 miles
north and 7 miles offshore 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,

N -

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 yellowfin, 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 miscellaneous 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 spentor 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.

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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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 to
the Bureau's Honolulu Laboratory from Suva,
Fiji.
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M/V Charles H. Gilbert, Cruise 69 (Ahipalaha I), October 7-December 13, 1963.
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A total of 152 surface and 140-meter o-
jlique plankton tows, three 6-foot Isaacs-Kidd
rawl hauls, 8 night-light collections, and 4
imall-mesh gill-net stations were made in
yrder to capture larval and juvenile tunas.
iross examination of plankton samples at sea
ndicated the presence of a fair number of
rnrval tunas. One juvenile tuna was caught
)y night-light fishing but nothing was taken by
e small-mesh gill nets.,

None of the tuna ovaries examined con-
lained eggs in suitable condition for artificial
lertilization, One sample of albacore eggs
ithich was quite advanced in development,
lhough not fully ripe, and measuring 0.88 to
l.06 millimeters (0.03 to 0,04 inches) in di-
ameter, was fertilized, but due probably to un-
suitable milt condition none of the eggs showed
any sign of embryonic development, The milt
1sed in this instance was quite thick and not
' ‘reely flowing as those usually encountered in
' running ripe males.,

One juvenile tuna of undetermined species
about 4 centimeters (1.6 inches) long was
caught at a night-light fishing station (latitude
1 08010' N.; longitude 178°07' W.) onOctober 13,
Shipboard rearing was not attempted because
the juvenile tuna was in an extremely weak-

- 2ned condition,

Since emphasis was placed on the collec-

E 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-
leased. Those albacore ranged in length from
39 to 99 centimeters (35 to 39 inches), In ad-
clition, three small yellowfin, 67 to 75 centi-
ineters (26.4 to 29.5 inches) long, which came
11p in viable condition-were tagged and released.

Other developments and observations dur-
‘ng this cruise were as follows:

1. The condition of all albacore ovaries
‘was noted, Although no ripe ovaries were en-
countered, a few ovaries were preserved for
laboratory 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
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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-eyedtuna 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 H. Gilbert, He disembarked at Pago
Pago, American Samoa, to continue on the
second phase of his training,

Note: See Commercial Fisheries Review, December 1963 p. 25,
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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

Crabs, blue ; .-:-:-:-:

Alewives

Oyster meats

Scup or porgyf:.:.:]

Other TaietrisarasisaTazatatatates

..............

e T R R

30 315 330

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 p::

Crabs, blue

Menhaden
Clam meats

Striped bass %
Other

L Doilas 3 6 9 12 15 18

Value of Chesapeake States catch, 1962.
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more except for the increased production
of crabs and menhaden.

Virginia landings of 454 million pounds =«
counted for 87 percent of the total produc-
tion in the Chesapeake States. Virginia als
led in value of the catch with $21.7 million «
65 percent of the total., The Maryland anc|
Virginia catch was taken by 16,806 fisher-
men operating in 1,191 vessels of 5 or more
net tons, 8,759 motor boats, and 1,045 othe:

boats.
Yo
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NEW FILM ON OCEANOGRAPHY
PRODUCED BY U, S. NAVY:

A new motion-picture film, "Oceanogra-
phy--Science for Survival," was previewed
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,

Films

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
iseful purpose in explaining oceanography
to Members of Congress, to students, and
to the public in general.

i
i
I‘ish Farming

SLAT TRAPS TESTED FOR
HARVESTING FISH PONDS:

To determine their effectiveness for catch-
ing small numbers of catfish on short notice,
slattraps 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-
E 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
' of 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-
eries and Bureau personnel will continue to
study it in future slat-trap fishing tests.

= T4 0
‘@ @

Great Lakes

FISHERIES 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.

y From those lakes in 1962, United States
fishermen took 65,6 million pounds of fish
valu_ed at $5,5 million, The quantity declined

- 5 million pounds (7 percent) and the value,

- $1.4 million (21 percent) compared with 1961,

. The reduction in value resulted largely from
‘increased landings of low-priced fish taken
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for industrial use and a decline in the catch
of fish taken for human food,

Million 5 10 15 20 25 30 35

United States and Canadian catch, 1962.

United States landings of sheepshead,
chubs, and lake herringdeclined 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,

For the 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,

=3

Great Lakes Fisheries
Exploration and Gear Research

TRAWLING INVESTIGATIONS IN
NORTHERN LAKE MICHIGAN
AND GREEN BAY CONTINUED:
R/V "Kaho" Cruise 14 (October 23-Novem-
ber 25, 1963): 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-
ous 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).

T 1 =
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Lake Michigan explorations R/V Kaho Cruise 14 (October-Novem -
ber, 1963).
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A total of 65 drags was made with a 52-
foot (headrope) Gulf of Mexico type fish traw]
during 17 days of operation, Twelve drags
were made in Green Bay and 53 were made
at 5 stations in Lake Michigan proper, Deptty
fished ranged from 4 fathoms in Green Bay
to 80 fathoms in Lake Michigan.

All drags were of 30 minutes except for
three shorter ones in Green Bay which in-
cluded one that hung up and two that were
terminated when set nets were encountered
and one other drag in Green Bay which lastec
80 minutes,

Bottom topography and bathymetric dis-
tribution of fish were continuously recorded
with a high-resolution, "white-line" type
depth recorder, Obvious rough bottom areas
were avoided during the cruise, and relatively
minor gear damage was experienced during
only two drags.

FISHING RESULTS, GREEN BAY: Two
catches of alewife--800 and 900 pounds-~-
were taken at 4 and 5 fathoms in the southern
end of the bay (see table 1). Four catches of
alewife, ranging from 480 to 625 pounds, were
made at depths of 10, 12, and 20 fathoms just
north of Menominee, Significant individual
catches of smelt, spottail 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

.

| Table 1 - Summary of Catch Rate and Species Composition
Resulting from 30-Minute Trawl Drags at Stations in Green Bay ‘
= Green Bay-xssoul_hrof Menominee i
De ewife melt erSpecies | T
(Fm‘f; Pounds [ % of | Pounds| % of F&E&J % of | Pounds
Caught |Catch | Caught | Catch |Caught [Catch _C_O_%_
3 800 8 | 1/Tr. | - |2/125 | 14
5 900 96 Tr. - 40 4 940
7 |t | 2| 7| Z | ass |00 | sl
7 Txe - Tr. - | 4/285 | 100 | 5
9 100 100 = ~ T, £ 100
Green Bay --North of Menominee
SORES -
10 530 | 100 | Tr. - Tr. | - | 6/53%0
12 480 97 15 3 Tr. - 495
12 625 99 5 1 Tr. = 630
12 100 | 100 Tr. - Tr, T 100
19 160 80 40 20 - = 200
20 150 83 30 17 - s 180
20 480 60 320 | 40 Tr, = 800
1/Tr. -trace, less than 1 pound.

2/Includes: 85 lbs. carp, 33 lbs. yellow perch, 7 lbs. sucker.
3/Snagged, tore net.
Includes: 190 Ibs. spottail shiner, 75 lbs. sucker, 20 lbs. yel-
low perch.
Terminated drag in less than 30 minutes when gill nets were
encountered. Catch figures equated to 30-minute period,
6/Equated to 30-minute period--actual catch was 1,400 lbs. in
80-minute drag. 4
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i Table 2 - Summary of Catch Rate and Species Composition Resulting from 30-Minute Trawl Drags at Certain Stations in Wisconsin

Waters of Northern Lake Michigan

]
) Alewife Small Chubs Large Chubs Other Species Total
Aree Nearest 5-Fathom Pounds % of Pounds % of Pounds % of Pounds % of Pounds
: Depth Interval Caught Catch Caught Catch Caught Catch Caught Catch Caught
'- 10 £ = = = = = = = =
( 15 985 98 7 1 2 2 6 1 /1,000
20 700 93 20 3 1 - 1/29 4 750
25 500 61 260 32 10 1 1/50 6 820
30 400 52 275 36 14 2 1/76 10 765
35 100 9 930 84 30 3 1/50 4 | 1,110
, S 2/40 = - = - - = - = -
R ﬁ =45 3/Tr. A 300 98 5 2 Tr. - 305
50 =G = 150 96 2 1 5 3 157
60 = = 100 82 2 2 |4/20 16 122
70 - - 40 33 2 2 4/80 65 122
\ 80 5 13 10 25 - = iP5 62 40
' 5/10 = e - = = - = = =
15 700 97 1 = = = 124 3 725
20 400 84 40 8 20 4 1/20 4 480
25 600 61 250 26 30 3 17100 10 980
‘ 30 200 50 150 37 5 1 1/50 12 405
tupgEREy 35 150 25 400 67 12 2 ﬁ38 6 600
40 20 6 250 81 8 3 1/32 10 310
45 Tr. = 220 98 5 2 Tr. - 225
50 Tr. = 100 89 2 2 4/10 9 113
60 = = 80 36 - - 47140 64 220
L 70 - - 15 33 - - 4/30 67 45
|/Mostly smelt.

i/No effort--rough bottom conditions.

i/Tr. - trace, less than 1 pound.
{/Mostly sculpin,

i/Cod end damaged--no fish caught.

Table 3 - Summary of Catch Rate and Species Composition Resulting from 30-Minute Trawl Drags at Certain Stations in Michigan

Waters of Northern Lake Michigan

Alewife Small Chubs Large Chubs Other Species Total
Area Nearest 5-Fathom Pounds % of Pounds % of Pounds % of Pounds % of Pounds
Depth Interval Caught Catch Caught Catch Caught Catch Caught Catch Caught
7 10 40 98 1/Tr. = = = 1 2 41
15 275 92 10 3 4 1 11 4 300
20 650 70 250 27 14 2 11 1 925
25 250 28 600 68 25 3 10 1 ' 883(5)
: 30 100 9 1,000 88 30 3 Tr. = )1
ludington ﬁ 35 50 8 " 550 %0 9 5 1 - 610
40 = = 370 97 10 3 - - 380
45 - - 370 99 5 1 Tr. - 375
50 - - 270 88 5 2 2/30 10 305
60 Tr. - 100 67 5 3 2/45 30 150
t 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
I ankfort 40 - - 605 92 20 3 2/35 5 660
45 - - 540 89 20 3 2/45 8 605
50 - - 245 91 20 7 5 2 270
60 E - 500 84 15 3 2/80 13 595
70 - - ) 34 5 2 27170 64 265
\ 80 - - 10 5 - 0 2/200 95 210
r 10 23 70 1 3 = - 9 27 33
15 41 57 2 3 3 4 3/126 36 72
20 385 79 7 1 7 1 3/91 19 490
e 25 360 84 45 11 16 4 4 1 425
SaEauE { 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
L 50 250 75 70 21 10 3 5 1 335
/Tr, -trace, less than 1 pound,
./ Mostly scuipin. o
i/Mostly smelt,
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very small quantities of bullheads, burbot, lake
herring, sculpin, trout-perch, whitefish, and
yellow perch.

FISHING RESULTS, WISCONSIN WATERS
OF LAKE MICHIGAN: 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
bothareas. Smeltand sculpins 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,
and 60 fathoms off Frankfort, Smelt and scul-
pins accounted for most of the other fish taken
in these waters.

HYDROGRAPHIC DATA: Thirty-six
bathythermograph casts were made, and air
and surface water temperatures were recorded
continuously. Surface water temperatures
ranged from 56°-57° F, off Ludington early in
the cruise to 45°-46° F, off Manistique late in
the cruise.

% % ok % %

TRAWL GEAR TESTED
FOR CATCHING LAKE HERRING
IN EASTERN LAKE SUPERIOR:

R/V "Kaho,™ Special Cruise, November 16-
20, 1963: As part of the U, S. Bureau of Com-
mercial Fisheries program to assist the Great
Lakes fishing industry adjust to changing con-
ditions, a preliminary exploratory cruise in
the Whitefish Bay area of Lake Superior was
conducted by the Bureau's research vessel
Kaho. Fishingindustry 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 time of year, prices
for lake herring drop to a level that makes
production with the traditional gill-net fishing

COMMERCIAL FISHERIES REVIEW
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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 oper3i
tion,

It was not expected 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 respect
to bottom conditions and fish distribution in
the Whitefish Bay area willbe 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, anc
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
trawl, 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' 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
Whitefish Point at 34-36 fathoms. Alewife
were taken in 6 drags and appeared to be mos
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
stations during the survey. Lake trout, both
native and planted, appeared in 4 catches in
amounts of 6 pounds or less, Two trawldrag
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;depths of 20-21 and 32-34 fathoms yielded
E nitefish in amounts of 53 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,
\vever, most catches were small individ-
ls (40 or more per pound).

Miscellaneous species appearing in very
nall numbers in the trawl catches were:
pmy whitefish, round whitefish, sculpin,
:uttall shiner, stickleback, and trout-perch.

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

COMMERCIAL FISHERIES REVIEW
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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.

|
|

|
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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 verticle thermal
gradients. Surface water temperature ranged
from 45.0° F, to 46,0° F, Bottom temperature

ranged from 45,00 F, at depths less than 2:
fathoms to approximately 39.0° F, at depth;
of 36 fathoms.
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Fig. 2 - Echograms from a high-resolution echo-sounder showing
concentrations of fish from the same area and depth (36 fathoms)
during daylight and darkness. A - Distributionof fish at 8:30 a.m.
B - Distribution of fish at 6:30 p,m. Distance covered is 4 stat-
ute miles.
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Gulf Exploratory Fishery Program

SHRIMP GEAR STUDIES CONTINUED:

M/V "George M, Bowers" 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

!
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m topography off shoal areas in Whitefish Bay, L«
Superior. A - Near Point Iroquois. B - Near Pendell Creek.
Distance covered is 4 statute miles,

ig. 3 - 0g
typical botto

this cruise by the U. S. Bureau of Commer-
cial Fisheries exploratory fishing vessel
George M. Bowers. Two modifications were
made to the electrical 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 single
net, effectively increasing the electrical
strength at the net. The specific objectives
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{ Phase II were to determine the effective-

¢ss of the modified electrical gear as com-
ared with the equipment used during Phase

of cruise 48.

METHOD OF OPERATION: A 40-foot flat
rawl with 6-foot by 32-inch doors rigged with
tickler chain was fished on the starboard out-
igger. The electrical trawl was fished sim-
|taneouslyon the port side. The twonets were
et and hauled at the same time and fished with
ientical warplengths. Drags were of one
cur duration. Tests were conducted atnight
nd during the day. The night tests were pri-
1arily to establish the approximate quantity of
hrimp 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.
ieorge Sound behind Dog Island in 3 fathoms,
ifshore approximately 15 miles southeast of
‘ape San Blas in 10-12 fathoms, and immedi-
:tely southof St. Vincents Island in 4-5 fath-
ms. Tests were also conducted in St. Andrew
lay.

ST. GEORGE SOUND: Only one day was
pent in that area. The only known change
rom the conditions present during Phase I
as adrop inbottom temperature from 23° C.
13.4° F.) to 190 C. (66.2° F.). Results in
!is areafollowed the same general pattern as
reviously, although there were fewer shrimp
resent. Night drags yielded 15-20 pounds

' pink shrimp per hour, with the electric gear
zain catching slightly more than the standard
ear. The daytime catches with the electric
‘awlrangedfrom 6.5to 11 pounds, compared
' 3.5 to 4.5 pounds for the standard gear.
!ie ratio of electric to standard catch per
ragrangedfrom 1:5to 2:1. The same fac-
'S were apparent as in Phase I. The elec-
'ic gear produced more shrimp during day-

é;lht hours, but not as many as were avail-
e

OFFSHORE CAPE SAN BLAS: Conditions
'ere essentially the same during this phase,
iith the exception of water temperature, which
ad declined several degrees.

Night catches in this area dropped from 20
bunds the first night to 7 pounds on all follow-
‘g night tows. Daytime catches with the e-
‘ctrictrawl ranged from several individuals

' 4.5 pounds. The standard trawl usually
roduced no shrimp, but on one occasion 0.5
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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--17.0° C.-17.5° C. (62.6°-
63.5° 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
catches of approximately 14 pounds per 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
electrical 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 areausing another pulse generator
capable of producing various pulse widths
and/or peak voltages. This unit should estab-
lish whether a greater peak voltage or along-
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 11I {(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 Blas 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 weath-
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., 43 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 53 pounds to 7 pounds; with the
standard gear from 0 to 13 pounds. Night
catches with both trawls were 4 to 43 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 13° C, (55.4° 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
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with the standard trawl from 3 to 43 pounds.
In all day tows the electric gear produced sig-
nificantly greater catches than the standard

gear.

DISCUSSION OF RESULTS: Results ob-
tained during Phase IIl indicate the improved
electrical characteristics achieved with the
new pulse generator and electrode array pro-
duced daytime catches equal to or greater thar
night catches with the standard trawl. How-
ever, quantitative evaluation is difficult due to
the changes in environment. These changes
produced known reduction in shrimp density
and unknown variations in their behavior pat-
terns.

CRUISE 49: This cruise was scheduled fo
the Tortugas shrimp grounds during January-
February 1964 to verify cruise 48 resultson
commercial concentrations. In addition to
providing greater shrimp concentrations, the
Tortugas grounds will provide a more stable
environment than that which has existed in
the Apalachicola-Carrabelle area recently.
This should facilitate evaluation of results.
Also, tests will be conducted with the elec-
trode array built into the trawl. To date, the
array has been operated separately in the
manner of a tickler chain.

Note: See Commercial Fisheries Review, December 1963 p. 12.
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SURVEY OF SEASONAL DISTRIBUTION
OF ROYAL-RED SHRIMP CONTINUED;
M/V "Oregon” Cruise 88 (November 18-
December 13, 1963): To obtain seasonal dat/|
on the availability of royal-red shrimp Hy-
menopenaeus robustus) in the Tortugas area |
and to conduct deep-water faunal transects i’
the Florida Straits, off the northest coast oi
Yucatan, and off the Mississippi River Delt:\
were the principal objectives of this 26-day

cruise by the U, S, Bureau of Commercial
Fisheries exploratory fishing vessel Oregon,

Shrimp catches were extremely light cori
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, Previously
established optimum bottom temperatures
for royal-red shrimp fishing (49°9-51° 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, will be
studied closely for indications of lowered




Faunal transects were conducted in the

jorida Straits and on the northeastern slope
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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 River Delta was only extended to 500
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M/V Oregon Cruise 88 (November 18-December 13, 1963).
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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 7; fathoms.
Thirty-eight plankton tows were made for

study by the Beaufort laboratory staff,
Note: See Commercial Fisheries Review, November 1963 p. 34.
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MENHADEN OFF-SEASON
POPULATION 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 period
from November through April, the first of si
monthly aerial observation flights was initi -
ated in late November 1963 by the U. S. Bu-
reau of Commercial Fisheries chartered air
plane Apache N2229P, The search zone is
from the Florida Keys to Galveston, Tex.
The waters being canvassed generally exteni
from the shoreline to the 20-fathom curve,
But in some areas off Alabama and Louisiaru
coastal observations will be extended out to
the 50-fathom curve.

2 =

LEGEND:
" FLIGHT TRACK:

—— OUT BOUND
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Menhaden airplane spotting Flight No, 1,




‘ebruary 1964

During the initial flight heavy seas off Mis-
issippi, Louisiana, Texas, and the west
past of Florida limited the effectiveness of
erial observations. In addition, low ceilings
nd overcast skies interfered with observa-
ions between Galveston and the Mississippi
| .ver Delta on November 22,

|
J Surface menhaden schools were sighted in
hree areas off the Florida coast. In the
' oalachicola area, 31 schools were observed,
:nging in estimated size from 1 to 20 tons;
Ithough the majority were considered to be
ess than 10 tons, In waters west, southwest,
. nd south of Cedar Keys, 16 schools were
ighted, Those schools were estimated to be
¢ss than 10 tons each, In the area off Venice
' nd southward to Cape Romano, 36 schools
iere observed; 3 of the schools were within
mile of the shoreline and the others ranged
ffshore as far as 12 miles, with the majority
‘1 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
f Naples and 2 schools 5 miles southwest of
lenice, showed distinctive reddish color and
iere estimated to contain from 25 to 50 tons
:ach,

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

United States shrimp and snapper vessels
iere seen fishing off Florida., Shrimp ves-
e:ls were also seen in Louisiana and Texas
iaters, No foreign fishing vessels were ob-
erved,

An infrared radiation thermometer to
e:cord surface water temperatures will be
. 1stalled aboard the plane and used during fu-
ire flights.

jult Fishery Investigations

 HRIMP DISTRIBUTION STUDIES:

. MV "Gus III" Cruise GUS-11(Novem-

' er 20-December 2, 1963): Catches of brown
nd white shrimp were light to moderate dur-
1g this cruise off the coast of Louisiana and
‘€xas by the chartered research vessel Gus
I The vessel (operated by the Galveston
‘iological Laboratory of the U.S. Bureau of
-Ommercial Fisheries) was engaged in a con-
‘nuing study of the distribution of shrimp in
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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
trawl 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,
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M/V "Gus III'" Cruise GUS-12 (Decem-
ber 10-22, 1963): Bad weather hampered
operations of the chartered research vessel
Gus III during this cruise off the Alabama
coast extending westward off the coast of
Texas. A totalof tenstatistical areas (10, 11,
13,14 516, 17, 18,119, 20. and:21) were covs
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 stations were fished, Catches were
generally spotty but good white shrimp catches
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Industrial Fishery Products

TRENDS IN USE OF FISH MEAL
IN MAINE AND MASSACHUSETTS:

Animal feed manufacturers and experiment station scien=
!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.
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UPWARD TREND IN USE OF FISH
MEAL IN SOUTHERN STATES:

Mixed animal feed manufacturers and experiment station
scientists 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 animal nutritionist attached to the Unit. Fish
reduction plants in Mississippi and Louisiana also were vis-
ited. The observations and conclusions 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 more liberal utilization has been the
feed-ingredient price structure. During November 1963,
relative prices of feed ingredients enceuraged 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 disregarded and the feed is
formulated to produce a maximum of broiler meat per dol-
lar invested in feed.

A number of factors tend to depress the level of fish
meal utilization. One such factor is the result of competi-
tion between firms to produce rations of given quality to be
sold at competitive prices. In order to reduce costs, for-
mulators may substitute less expensive protein concentrates
for part of the fish meal of a ration. 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, most protein concen=
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 usually 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 either had exhausted their sup=
plies of domestic fish meal or were rapidly depleting their
remaining stores, Many feed producers expressed a definite
reluctance to use imported meal in liberal amounts, This re=
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, considerable.

According to an industrial nutritionist, a third factor his-
torical in nature has tended to depress 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 consisted of such suitable grain
products as were readily available, plus a protein-mineral=
vitamin mixture purchased from one of the firms special-
izing in such ‘‘premixes.’’ The latter ordinarily contain
fish meal in amounts too small to represent a liberal sup-
ply of fish meal in the finished ration. Fish meal utiliza=
tion subsequently has tended to follow the levels established
earlier by feed producers using premixes,

As a result of the interplay of factors, just described,
the average fish meal content of broiler rations produced in
the Southern States appears to be about 2.5 percent. This
estimate is based upon information given both by experiment
station specialists and by industrial nutritionists. Even
though the average utilization level is relatively low percent-
age-wise, very large amounts of fish meal are utilized in the
Southern broiler-producing States because of the tremendous
poultry production in that region.

The evidence collected on this trip, and earlier, suggests
that the demand for fish meal will continue to increase in the




February 1964

Southern broiler-producing States but that the rate of in-
crease cannot be expected to be rapid.

Several industrial nutritionists expressed some concern
with present methods of quality control of fish meal, pointing
out, as have many others in the past, that biological (chick
and rat) tests are too protracted to yield the desired data be-
{'ore the feed mixtures containing the protein being tested
lhave been sold and perhaps consumed, The need for a rapid
{est for quality is apparent. One nutritionist pointed out that
ynicroscopic examination of fish meal by a skilled technician
;*eveals a great deal concerning the quality of the meal, as
{'or example, whether or not even slight scorching has taken

place.

Broiler production is still on the increase in the Southern
. broiler-producing States, but such increase is taking place
1t a decelerating rate, In contrast with this decline in rate
of increase in broiler production, a marked increase in egg
production is now taking place. Some new egg production
units are of 1-million hen size and a few are even larger.
‘'This increase in egg production will add to the demand for
fish meal for the reason that laying mashes usually contain
rome fish meal 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
increasing in the states visited. A large portion of the out-
put of some large concerns now consists of petfoods. Be-
cause fish meal is used in low concentrations in some 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.)
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U.S. FISH MEAL, OIL, AND SOLUBLES: .
‘Production by Areas, November 1963: Pre-

liminary data on U. S. production of fish meal,
0il, and solubles for November 1963 as col-
lected by the U. S. Bureauof Commercial Fish-
eries and submitted to the International As-

- sociation of Fish Meal Manufacturers are
shown in the table.
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meal and figh oil in November 1963 was high-
er by 17.8 and 24.9 percent, respectively, as

compared with November 1962, Fish solubles
production was down 4.5 percent,

U. S, Productionl/ of Fish Meal, Oil, and Solubles,

Major Indicators for U.S, Supply of Fish Meal, Solubles,
and Oil, November 1963
Ttem and Period 1963 [ 1962 I 1961 [ 1960 I 1959
e e San e s A RO ETONE) ks St P
[Fish Meal:
Production 1/:
December., ... - 2,683| 12,763| 9,178| 15,378
November. ... | 2/11,984| 10,175/ 10,071 10,805/ 11,840
Jan, =0t & . & §7209,670 285,555/268,503/250,360|255,026
Jan."Dec; . . . » = 311,232|311,265(290,137|306,551
Jmports:
December, . .. = 18,977 23,268 15,564, 5,538
November, ... = 11,904| 25,649 6,149 3,673
Jan,~0ect, s’y 335,259 (221,426|168,565(109,848(124,464
Jan,-Dec, . ... - 252,307|217,845(131,561(133,955
Fish Solubles 3/:
roduction:
December, ... s 1,838| 4,936/ 2,897| 5,429
November....| 2/ 4,604 4,819| 5,140( 3,524 4,628
Jan.-Oct. ....| 2/91,126|117,677(102,165| 92,508|155,302
Jan.=Dec. ;. ok = 124,334|112,241| 98,929(165,359
Imports:
December, ... = 387 472 60 420
November, . .. - 435| 3,649 282| 3,089
IO ~OCE; v e s s 3,442 5,486| 2,618 2,832 23,121
Jan.=Dec. . s s o - 6,308| 6,739] 3,174| 26,630
Fishoils: | ---*" A e B et RER S e B R
Production:
December, . .. n 679( 11,562| 7,981| 14,094
November....| 2/10,309| 8,254| 10,599| 12,464| 9,416
Jot, *Oct, v v s 21167,964 246,875|244,507|195,209(169,814
Jan."DecC. . . . « = 255.808(266,668/215,653/193,324
Lxports:
December, . .. = 172| 10,484 15,807 19,586
November, . .. = 171| 1,425| 14,640| 6,096
[ M € SRS 228,934/122,707/110,575|113,229(118,801
Jan.-Dec, . ... = 123,050/122,486|143,659|144,481
/Does not include crab meat, shrimp, and misc, meals.
2/Preliminary data for 1963 based on reports which accounted for the following percentage
of production in 1962: Fish meal, 93 percent; solubles and homogenized fish, 97 percent,
L, u:d}hbkoil, 75 PCI'JCQD!.
%;leginn'mg with March ?9‘63 fish oil is shown in pounds instead of gallons. Convemion fac-
tor, 7.75 pounds equal 1 gallon.
INote: Data for 1963 are preliminary.

L November 1963 (Preliminary) with Com parisons
A% : l Homog-
| a Meal Oil Solubles e !g /
Short 1,000
Tons Pounds | | . . (Short Tons). .
November 1963: :
List& Waﬁ(]‘om s 9,537 9,283 3,520 -
- NestCoast?/. . .. | 2, 447 1,026 1,084 -
R Total ..., . . [ 11,984 10, 309 4,604 -
" Ie;.-Nov. 1963
P Total.......|221,654 178,273 88,514 7,216
 Fn.-Nov. 1962 '
. Total.......|[295730 |255,129 | 111,532 | 10,964

} I,/Doel not include crab meal, shrimp meal, and liver oils.

/Includes American Samoa and Puerto Rico.

’ E'/Includea condensed fish,

| ote: Beginning with March 1963 fish oil is shown in pounds in-
stead of gallons, Conversion factor, 7.75 pounds equal 1 gallon
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Major Indicators for U. S. Supply, Novem -
b_erTQJG's': United StZTes_pFoauct'Ion of Iish

—
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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 solubles manufactured in October 1963 amounted to
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 production,

Fish meal production amounted to 209,670 tons during the
first 10 months of 1963, This was a decrease of 75,885 tons
or 27 percent, Oil production for the same period of 1963
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amounted to 168,0 million pounds--a decrease 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. Production of Fish Meal, Oll, and Solubles, October 10631/ with Comparisons
[ October Jan.-Oct. Total

Product .

1/1963 l 1962 | 171963 1962 1962
........... (ShOTt TON®) » « 2 s v o vnes
ish Meal and Scrap:

J.‘H!rl'lng ense 824 487 7,283 5,03.‘)! 5,005
Menhaden 2/ . . . 11,420 | 32,128 | 165,168 231,100 | 238,680
Sardine, Pacific. 13 16 29 689 702
Tuna and mackerel. alais 2,225 2,074 18,283 22,669 26,550
UneTueaiBed i o Lt TR 1,126 1,260 18,007 | 26,062 27,207 |

Total voevevecaanessunaansa 15,608 35,065 | 209,670| 285,555 290,]13
Shellfish, marine-animal meal and scrap . 3/ 3/ 3/ 3/ 12,898
—
Grand total meal and 8CTaP. . . . « . . 3/ 3/ 3/ 3/ n1am

e ————— S

Fish Solubles
BESTIERRIOTI Gt o 19 st [n] el 5 5 of i o 4,494 | 10,738 68,422 | 82,198 | 84,885
Other . ...svsvsvssvnvssannanen 2,184 2,576 15,480 .'5‘0391 28,353

Wofal;l NNk - TR DR 51 6,678 | 13,314 | 80,002 107,257 [ 113,238

[Homogenized condensed fish . ...,..... - 850 7,224 10,420 | 11,066

........... (1,000 Pounds) . ...} .

. Body: | | '
Herring . ccovvevccesecnsacnnnse 346 2905 | 5,281 | 5,054 5,255
Menhaden2/ . ....... 12,268 37,831 | 150,498 | 230,134 | 237,015
Sardine, Pacific ..... 4 2 6| 168 187
Tuna and mackerel, . .. . 1,155 516 4,850 | 4,357 | 5,178
Other (including whale) . . . . L 398 246 7,348 7064 | 7,396

Total ol 10 . ghosw sja 01 o e qaduthintive 14,171 | 38,800 \ﬁ‘,,m,AT 246,875 | 255,808

/lacindes » small quastity of thresd hesring.

‘_( TFrelim (nary data,
L Not available on & monthly basks.

a1 W
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U.S., FISH MEAL AND SOLUBLES:

Production and Imports, January-October 1963: Based

on domestic production and imports, the United States avail-

able supply of fish meal for January=-October 1963 amounted

U. S. Supply of Fish Meal and Solubles,
January-October 1963 with Comparisons
Jan,=Oct, Total
Item 1/1963 I 1962 1962
..... (Short Tons). ...
Fish Meal and Scrap:
Domestic production:
NMenhaaenien E et e e e 165,168|231,100 | 238,680
Tuna and mackerel. ........ 18,283 22,669 | 26,559
) 5o e kY-l ool o ARETE S8 | Sl B 7,283 5,035 5,095
[ s (28 s S SR i i e 18,936 26,751 | 40,898
Total production , . + v v v s .. 209,670 285,555 | 311,232
Imports:
Canada...... e o Fe Yot g tiudte .| 43,735| 37,488 | 42,806
BeXu °; i R aelion diiv: a ta s wiv . brialls 256,433(164,573 | 186,249
Chile T T T i RO - .| 23,187 8,255 9,247
So. Africa Republic ........ 8,275 9,884 10,084
Other countriBs iy & o s o m /s = o 3,619 1,226 3,921
Total imports. . . ........ 335,259(221,426 | 252,307
lAvailable fish meal supply..... 544,929|506,981 | 563,539
Fish Solubles:
Domestic production 2/. ... ... 91,126(117,677 | 124,334
Imports:
Canadas vi: . o cisis G o e 1,753 1,236 15335
(o P C Tt e il & e A it 55 2,205 2,332
So. Africa Republic A5 T 191 1,442 1717
@ther countries A e 1,443 603 924
Tptal importaldin et ara bl s 3,442 5,486 6,308
|Available fish solubles supply ..| 94,568)123,163 |130,642
1/Preliminary.

2/50-percent solids. Includes production of homogenized condensed fish.
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to 544,929 short tons==37,948 tons (or 7.5 percent) more
than during the same period in 1862, Domestic production
was 75,885 tons (or 26,6 percent) less, but imports were
113,833 tons (or 51.4 percent) higher than in the same pe -
riod in 1962, Peru continued to lead other countries with
shipments of 256,433 tons,

The United States supply of fish solubles (including ho-
mogenized fish) during January-October 1863 amounted to
94,568 tons--a decrease of 23,2 percent as compared with
the same period in 1962, Domestic production and import
dropped 22,6 percent and 37.3 percent, respectively,

Inventions

"BATHYKYMOGRAPH" MEASURES SPEED
AND DEPTH OF NET WHILE FISHING:

A device known as a bathykymograph has
been designed to measure how deep and how
fast a net sinks while fishing, The informa-
tion may help fishermen in placing their
nets,

The bathykymograph is cylindrical, 12
inches long and 4 inches in diameter, The
cylinder is equipped with a sealed piston and
stylus, The device is attached to the net, As
the capsule sinks, water pressure on the pis-

Frank J. Hester, the inventor, holds bathykymogra
which can tell how fast and deep a fish);:et si:&s.;h
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on es a spring which moves the
jtylus and a clock-like device, recording
ieﬂ and time,

The bathykymograph has been patented by
i'rank J. Hester, 2033 Abbott Street, San
['l'p. alul

LI

ULTI-IMMERSION 1QUICI( FREEZER:
| ventor ¢ s this is a quick-freez-
1g process designed for enterprises having

: limited complementary
facilities other than
freezer storage, It is
said to decrease the
cost of operation by
maintaining higher re-
frigeration efficiency
and low energy load by
freezing in stages with
very simple devices.
(Patent No, 3,078,687,
SIC No. 3585, granted
Willis R, Woolrich,
'00 Texas Avenue, Austin 5, Texas.)

L N R T

METHOD OF ATTACHING FISHING SINKERS:
inventor claims this is a simple meth-
»d of handling split-shot type weights and at-
aching them to a fishing line, It involves
©Oining the weights together in a chain effect

\ii a plastic ribbon, gummed paper tape, or

ntegrally cast connectors. It is said that at-
] ent of one or more of the weights is then
'implified by their symmetricarrangement on
lie connector, (Patent No, 3,084,469, SIC No.
1949, granted Thomas H. Stratton, Box 454, State
‘armers Market, Columbia, South Carolina.)

LR I I O

i ISH VELDER PATENTED:

new device has been designed for grasp-
11g the body of live fish while removing hooks,
'he risk of hand in-
nary from fins,
scales, or spines is
‘hereby avoided, ac-
~ording to the inven-
‘or, The device is
idjustable in size and can be made of various
“orrosive-resistant materials, (Patent Num- |
er 3,081,576, granted Harry C, Collins, 11
Vest Third Street, Ocala, Florida.)
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Irradiation Preservation

PRELIMINARY TESTS ON OILY FISH INDI-
CATE FLAVOR AND STORAGE PROBLEMS:
Research on the irradiation of fish and
fish products in the Seattle Laboratory of the

U.S. Bureau of Commercial Fisheries have
consisted primarily of the investigation of
non-oily species such as sole and crab, Dur-
ing the Atomic Energy Commission contract
year (July 1963-June 1964), a series of spe-
cies of oily fish (either containing a high oil
content or oil with a high degree of instability)
are to be irradiated and their storage-keep-
ing quality tested, Such fish as the various
species of salmon, herring, sablefish, and
some of the rockfishes will be included, The
first species (pink salmon) tested has pre-
sented some very serious problems. Not
only does rancidity limit the storage life of
the irradiated samples to a shorter period
than that of the unirradiated controls, but al-
so the initial desirable, normal salmon fla-
vor is largely destroyed by the irradiation
process, It is obvious that considerable
basic research will be necessary if satisfac-
tory results are to be realized using irradia-
tion as a tool for increased storage life of
fish with high oil content,

I
Maryland

OYSTER STUDIES IN 1863 INDICATE
FAVORABLE CONDITIONS FOR
SPAWNING AND SETTING:

e late oyster spat in Maryland's
tidewaters was generally light and ended by
mid-September at all stations where test
shells were exposed, This was earlier than
usual, as evidenced by a number of years
when fair sets were recorded as late as mid-
October, Factors that contributed to the
early end of setting were the lower than
normal water temperatures that occurred
during late summer and early fall and the
completely spawned out condition of most
oysters that had produced such excellent
midsummer sets, At most stations water
temperatures dropped below 70° F, shortly
after mid-September, about three weeks ear-

‘ lier than normal.,

A survey of the commercial or surviving
set on all State plantings was conducted in
late 1963 by the Tidewater Fisheries Depart-
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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 tributaries, 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, May
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 microscopic 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 away from the oyster beds
and into deep channels or over unfavorable
bottom where they will smother and be lost at
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the time when setting must occur, Thus good
broods of larvae often are observed in the
water that become totally lost in storms be-
fore they can set, The relatively calm wa-
ters of last summer permitted a greater por -
tion than usual of the oyster larvae to be re-
tained in the creeks and bays where there
were shell beds upon which they could set,

The flow of heavier salt water from the
ocean along the Bay's bottom and the spinnin
of the earth tend to carry oyster larvae near
the bottom upstream and swing them towards
their right as they move up the channel. Thus
concentrations of larvae can occur in the
upper part of small tributaries or embay-
ments where there is no strong downstream
flow of fresh water. They also concentrate
along the right hand bank, as you look up-
stream, of the Bay proper and of large tribu-
taries such as the Potomac and James Rivers,
This is one of the reasons why setting usual-
ly is higher along the eastern side of the Bay
than along its western side,

A sustained flow of wind from one direc-
tion may produce currents that carry larvae
into a given area and at the same time carry
them away from another location so thatideal
setting conditions do not occur in all places
at the same time, That is one of the reasons
why, even in a particularly good setting year,
some areas failed to receive good sets,

Still another factor that can sharply re-
duce an oyster set is the presence or absenecs
of oyster enemies such as the oyster drill or
"screw borer." Oyster drills
must have quite salty water
and so are seldom a serious
problem in Maryland except
on the seaside and in the low-
er portions of Somerset Coun-
ty waters. There have now
been several years that were
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 Fishing 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 abun-
dance of drills in 1963 in the Tangier Sound
area was quite destructive and was a major

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-
ialities 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
inough present in the lower part of the Mary-
land area, and in some instances found further
. upstream than usual, produced no serious
' rroblem where it had been monitored.

The parasite '"MSX'' has remained as a
light infestation on certain bars in the Poco-
' moke 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
ipon 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-
ceptfor afewlocalities Water temperatures
hadfallen rapidly during the 1963 fall period to
curtail fattening. Late fall 1963, temperatures
were too low for effective feeding so that oys-
ter condition is expected to decline slowly
during the winter period of hibernation and
not improve until warming in the spring of
1964,

A few reports of oysters that were poor
end shucking out only a few pints were re-
ceived, These were checked as of early De-
tember 1963 and no parasite had been found
e.ssociated with the condition. One apparent
cause of poor yields in pints per bushel was
the rapid growth in 1963 that enabled many
. young oysters to reach legal size but with
thin shells, long bills, and shallow cups. Ex-
pecially when clustered, these thin flat oys-
ters cannot yield many pints even when fairly
fat, (Chesapeake Biological Laboratory,
siolomons, Md., December 10, 1963.)

Michigan

STOCKS OF LAKE TROUT
INCREASE DUE TO RESEARCH:

Latest studies give United States and Ca-
nadian conservation agencies another solid
vote of confidence behind their joint efforts to
control the parasitic sea lamprey and re-
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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 recorded 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,
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 program is co-
ordinated 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.)

BOTTOMFISH 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 117 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 fish since the 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 landed in 1962, There has been an upward
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trend in cod landings during the past few years, and abund=
ance in 1964 is expected to remain at a relatively high level.
Surveys by the Albatross IV show a fairly strong age ‘,—O:!
spawned in 1963 which should enter the fishery in late 1

and early 1965,

Landings of ocean perch in 1863 will be somewhat over
100 million pounds with abundance holding steady. There is
some indication that there will be more fishing in the Gulf
of St. Lawrence in 1964, If so, total United States landings
in 1964 will exceed those of 1863,

Yellowtail flounder landings in 1963 will be nearly 75
million pounds, an all time high, This is due to increased
abundance of fish which resulted from excellent survival of
the age groups spawned in 1958, 1959, and 1960. The oldest
of these age groups will be of less importance in 1964, and
the following age group (1961) appears to be a poor one.
Therefore, abundance and landings are expected to be lower
in 1964, although still at a relatively high level, !

United States landings of whiting (silver hake) in 1963
will total about 92 million pounds which is slightly less than
the figure for 1962, The U,S,S.R, fleet probably removed
an equal quantity of whiting from the area during the year,
What effect the Russian fishing will have on the stocks of
whiting cannot be determined at this time, according to Bu=
reau biologists, Thus they are withholding any estimate of
the availability of this species to United States fishermen
during the year 1964, There is, however, no indication at
present of any serious decline in abundance.

Sea scallops have suffered a decline in abundance during
1962 and 1963 although total landings by United States and
Canadian fishermen did not slip much in 1963, United States
vessels landed about 19.7 million pounds of scallop meats in
1963, which was 16 percent less than the 23.5 million pounds
landed in 1962, Canadian landings, however, increased from
13.9 million pounds in 1962 to 16,4 million pounds in 1963,
Research vessel surveys show that the downward trend in
abundance is continuing and landings are expected to decrease
again in 1964,

North Atlantic Fishery Investigations

GROUNDFISH 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 mainobjectives of this cruise by the
U. S. Bureau of Commercial Fisheries re-
search vessel Albatross IV,

Around-the-clock fishing operations were
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 drifters
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
readings taken from an airplane with infrared
equipment.

There were on the cruise two biologists
i'rom the Marine Fisheries Laboratory of the
New Jersey Division of Fish and Game. Fluke
and porgy are extremely important to New
Jersey commercial and sport fishermen, and
~he present cruise provided an opportunity for
zooperative work on the winter distribution of
hose two species.

Note: See Commercial Fisheries Review, Sept. 1963 p. 37.

=

S |
North Atlantic Fisheries Exploration
and Gear Research

TUNA DISTRIBUTION STUDIES
IN NORTH ATLANTIC CONTINUED:

M/V "Delaware” Cruise 63-11 (Novem-
ber 13-25 and December 2-10, 1963): This
exploratory long-line cruise continued sea-
sonal coverage of the tuna populations in wa-
ters east of New England and south of Nova
Scotia by the U. S, Bureau of Commercial

Fisheries exploratory fishing vessel Delaware.

The objectives of the cruise were to: (I) in-
vestigate the distribution, abundance, and mi-
gration of tuna and swordfish; (2) evaluate the
tuna and swordfish commercial fishing po-
tential inthe Northwest Atlantic; and (3) col-
lect descriptive oceanographic data.,

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

New information was obtained by the Dela-
ware during cruise 63-11. The known range
of albacore (Thunnus alalunga), yellowfin
(Thunnus albacares), big-eyed (Thunnus
obesus), and skipjack (Katsuwonus pelamis)
in the late fall season was extended north to
41° latitude and east to 60° longitude by a
significant catch at station No. 4 (see table).
The catch of 12 albacore on 420 hooks at Sta-
tion No. 8 (2.9 fish per 100 hooks) proved to
be the highest known catch rate for this spe-
cies in the Northwest Atlantic, The conspicu-
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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 Delaware 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
relationships 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 temperature transects between sta-
tions provided thermal environmental data to
assist in positioning long-line sets. The long-
line set at Station No. 4 was of particular in-
terest because of its position across a "'ther-
mal wall;" on the warm side, the catch pro-



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

Sta. Date Position Gear & No. of Surf
No. 1963 Time Lat. Long Set No. Hooks Tuna Sharks Misc. Fish Temp. * F. Remarks L
1. 11-15] 0730-1445 42-02N 64-06W LL#) 420 1P 2 LL, 2SL 52.7-53.0
2. 11-17 | 2150- 42-00N | 62-45W LL#2 210 52.3-53. 4
11-18 -0815 DNNL
3. 11-20 { 0000-0200 41-28N | 60-12W DNNL 54.5
4. 11-20| 0635-1410 41-14N 59-56W LL#3 420 5A, 2YF 1M 4 LL 55.4-69.6 1A - Lost
1 BE, 18J
5¢ 11-21| 0625-1355 40-39N | 62-16W LL#4 420 1A, 4YF 1B 1LL, 1LS 69.3-71.9 3 YF - Tagged
6. 11-211 2150- 41-00N 62-48W LL#5 210 6 BE iM 1LL, 1 LF 59.7-60.9 5 BE - Tagged
11-22 -1050 DNNL Z SwW
T 11-22| 0645-1315 41-06N | 62-45W LL#6 210 1 YF, 2 BE 1M 1 LL 50. 4-59.9 1 YF - Tagged
2 BE - Tagged
8. 11-23| 0625-1415 40-22N | 64-00W LL#7 420 12 A, 6 YF IM 3 LL 50.C-54.5 4 A - Tagged
4 BE, 2 BF 1 Opah 4 YF - Tagged
2 BE - Tagged
2 BF - Tagged
9. 12- 5| 0620-1420 40-15N | 64-12W LI#8 420 6 A, 5 BE IM 1 LL 51.5-64.1 1 A - Tagged
3 BE - Tagged
1 A - Lost
1M - Tagged
10. 12- 5| 2140- 40-13N 65-45W LL#9 210 1A 1SW, 1 C 53.9-63.0 1 A - Tagged
12- 6 -1050 | LF
1% 12- 6| 0700-1305 40-12N | 65-44W LL#10 210 2 SL 53.9-61.8
1 Opah
12. 12- 71| 2135- 39-06N 66-26W L1411 210 1 BE 1B, I M 62.5-63.0
12- 8 -1025 DNNL
13. 12- 8| 0635-1235 39-07N 66-30W Li#12 210 1SL, IR 62.9-63.0
Totals « « o ¢ o o o s a'ca s 8 s o 2 o s s 0 s » 3,570 25 A, 13 YF, 1B, 8 M 1I3LL, 1R 6 A - Tagged
19 BE, 2 BF, 1P 5 SL, 2 Opah 8 YF - Tagged
18) 3ISW, 2 LF 12 BE - Tagged
1C, 1Ls 2 BF - Tagged

1M - Tagged
2 A - Lost

1/Fish tagged and released are included in the catch; fish lost at the rail are not included in the catch.
Abbreviations: Gear: LL = Long line; DNNL = Dip net, Night light,

Tuna: A = Albacore; BE = Big-eyed; BF = Bluefin; YF = Yellowfin; S] = Skipjack.
Sharks: B =Blue; M-Mako, P = Porbeagle.

Misc. Fishes - LL = Long-nose lancetfish; SL = Short-nose lancetfish, SW = Swordfish; R = Pelagic ray; C = Centrolophus sp.; LF = Lepidocybium

flavobrunneum; LS = Longbill 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,

;;‘ressed from skipjack to albacore and yellow-
in at the "'wall," and ended with a single big-
yed tuna on the colder side of the "wall,"

During the bait selectivity tests at station
nos. 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 yellowfin 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 caugFEt 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,
yellowfin 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|pfluegeri),

1 specimen; the gempylid !Lepl)aocy%i'ﬁn
flavo-brunneum), 2 specimens; the black ruff
{Centrolophus 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, CALIFORNIA:
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-

-,

,
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lated because the Sacramento-San Joaquin
Delta region provides the only delta system ir
western America with conditions similar to
those in Asia, The Asian program of the In-
stitute is a continuation of the work of the
formerly active George Vanderbilt Founda-
tion, The scientific program of the Aquatic
Research Institute is under the direction of
Dr. Robert R, Rofen,

Sacramento-San Joaquin Delta: This re-
gion extends over about 738,000 acres in
central California, It is located at the con-
fluence of the Sacramento and San Joaquin
Rivers and includes 700 miles of waterways
which have a water surface covering 50,000
acres. The Delta embraces a variety of wa-
ter environments, ranging from marine rocky
Tidal influence and
brackish water extend as far east as Stockton,

shores to marsh areas.

The Delta supports many kinds of fish and
wildlife, Salmon and steelhead pass through

| the Delta on their spawning migrations to up-

=
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Fig. 1 - Shows the Asiatic region(where one-half of the world's people live) with its seas and estuaries, good sources of food if fiﬂlelrf:’

sources can be properly developed.
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stream tributaries, Other migrants in the
Delta are striped bass, shad, and sturgeon,
E‘ish which live their entire lives in the Delta

rea 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 figheries
of the Western Caroline 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
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the food fid}, 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 Institute 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
conducted at the Gloucester laboratory and
their importance to the refrigeration industry.

Quality changes in fishery products was
the subject of a paper presented by Dr, William




' ind their significance to fish quality were dis-
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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,

nssed.

The freezing of seafood now and in the fu-

ure was discussed by Joseph W, Slavin, Act-
ng Chief of the Bureau of Commercial Fish-

:ries Branch of Technology. Information was
riven on methods for estimating the freezing

‘ates of fishery products and on commercial

I~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-
tluded the session. The daily problems of
refrigeration engineers in designing fish stor-
ige and freezing installations were discussed;
some specific applications were dealt with in
letail,

Registration at the convention was open to
the public and registrants were invited to at-
lend the symposium,

Sardines

VIAINE PACK, 1963:

A total of 1,584,000 standard cases (100
3%-oz. cans) of Maine sardines was canned
luring the 1963 packing season, according to
lhe Maine Sardine Council. Although this was
considerably less than the 2,117,000 cases
produced during the 1962 season, it was well
1head of the critically small pack of only
871,000 cases in 1961, when there was a short-

age 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
'2 1963 and that this gave canners a wide se-
lection 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-
able inventory situation which should further
‘mprove with the usual high Lenten demand,
~Markets and distribution temporarily lost to
lmports because of the 1961 shortage have
b?en mostly recovered so that the Maine sar-
dine industry now enjoys well over 50 per-
cent of the total sales of all sardines in the
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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

. ..(1,000 Lbs., Heads-Off). . .

Total landings, So. Atl, and Gulf States:
Eebruary. = .. siofare vis 3,986 4,123| 3,910/ 3,784
JENUALY SRR RN e e iei v 3,993| 3,833| 5,686/ 5,402
December . . ....«.««.++ 10,300 8,615| 6,538| 7,099
Novembery. isists s el staslis i 13:2121.32. 097 9,996| 14,454
January-October ....... 115,448] 85,047 | 74,861119,48
January-December . ,.... 138,960(105,839 | 91,396(141,035
uantity canned, Gulf States 1/:
February ..... s A . 281 241 90 204
JanUAT Y e e el s 592 492 183 266
December ¢ ilc'a v olaa v e 2,180( 1,879 816 894
November sl Jiels s s sle o s . 234001125727 52 1951812535
January-October. . ...... 24,752] 18,604 11,508] 23,965
January-December . ..... 29,332| 23,210( 14,500| 26,394
Frozen inventories (as of end of each mo,)2/:
February 28 ......... .| 28,039| 19,012 | 37,612 29,063
ATV 20D b o e s O G 28,487| 21,328 | 37,842 | 34,332
December 31 . .. i o6 a 3/ | 31,577|19,755| 40,913
November 30 4/ ........ 42,142| 27,500 | 20,668 37,264
October 314/ 7 % oo oe s 37,418| 21,315 17,811 31,209
September 3050k, st ot ees 27,356| 12,843 | 13,361 24,492
Imports 5/:
February il ot o . .. k4 12,100( 10,599| 8,932| 7,657
HaBRATYE. IS o de T, o wi alis 5 13,139| 12,907| 12,338 8,596
December. .... . 3/ 15,798| 15,442| 12,411
Novembers s s'i 5 s} o5 oie's 14,759| 17,964| 14,852 13,516
January-October . ...... 120,474[107,421| 95,988 87,492
January-December ..... 3/ |141,183(126,268|113,418
(¢/1b,, 26=30 Count, Heads=Off)
IEx-vessel price, all species, So. Atl. and Gulf Ports:
RebRuanyi it ierslt oheste ahe 85.7 78.9 53.5 51.8
TR R e follal s ks i st 85.0 76.3 5230 49.5
December. ........... 6/54-65 | 82.9 75.2 | 54.2
November. .. .. ..oss oo 6/52-62 | 84.5 | 73.5 | 54.0
October . ....oovuse. ..|0/51=64| 90.0 | 68.7 | 53.0
Septemnber! s iiis o+ o« oloe e 6/55-64 | 90.9 70.1 | 52.2
August oo o . 59.0 83.6 66.1 52.0
PRV R B o i IO I ) T 63.5 82.1 55.8 54.6
Wholesale price froz. brown (5-1b. pkg.) Chicago, 0l.:
Riebruary i e lsle s statalais 102-106] 93-95 69-71 | 65=67
JRAURTY 0o e e e 102-106| 91-94 69-71 | 64-66
December . 200 . e ain 75-82 [101-107| 91-92 | 68-70
November. . ... S5 G RA 71-78 |105-110| 89-92 | 69-73
O 0ITe S0 nadT 6000 oD 67-75 | 108-115| 83-90 | 69-73
September R et e e e 73-77 [113-118| 87-90 | 65-70
Apgust' 2ok Wl se e 75-81 |110-112| 76-91 64-67
AN D dp G oo D oS Dol 77-97 3/ 70-75  72-77

L /Pounds of headless shrimp determined by muitiplying the numberof standard cases by 303,
The figures in the section (Quantity canned, Gulf States) have been completely revised
beginning with February 1963 on the basis of 2 new conversion factor (formerly 33.0
pounds per case).

R/Raw headless only; excludes breaded, peeled and deveined, etc,

B/Not available.

H/Inventory of September 30, 1963, includes 2, 868,000 pounds; and November 30, 1963,
includes 1, 189,000 pounds for firms not reporting previously.

E/lncludu fresh, frozen, canned, dried, and other shrimp products as reported by the Bureau
of the Census.

B/Range in prices at Tampa, Fla.; Morgan City, La,, area; Port Isabel and Brownsville,
Texas, only.

Note: December 1963 landings and quantity used for canning estimated from information
published daily by the New Orleans Fishery Market News Service. To convert shrimp to

heads-on weight multiply by 1,68.

United States," according to the Council's rep-

% ok ook ok ok
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POSTLARVAL STUDIES INDICATE POSSIBLE
VALUE AS INDEX OF ADULT POPULATION:

The first year of the postlarval shrimp
study being made by the Mississippi Gulf
Coast Research Laboratory under a U, S, Bu-
reau of Commercial Fisheries contract was
completed in October 1963, Although identi-
fication of all specimens to species has not
been completed, it seems likely that a satis-
factory index for prediction of the adult popu-
lation of commercial species of shrimp is
being established. Retention of all samples
has produced a large quantitative collection
of many species living along the shores of
Mississippi Sound and adjacent bays. Records
of hydrographic data are extensive,

The contract with the Bureau has been re-
newed and data for another year will be col-
lected and compared to what has already been

completed,

-

Smoked Fish

STATUS REPORT ON SMOKED
FISH-PROCESSING STUDIES
CONDUCTED IN GREAT LAKES REGION:
The progress made on smoked {ish proc-
essing studies to test the effects of certain
process time/temperatures for the production
of smoked chub is outlined in a report issued
on January 10, 1964, by the Regional Director,
U. S, Bureau of Commercial Fisheries, Ann
Arbor, Mich, The studies were conducted at
the Bureau's Great Lakes Technological Lab-
oratory in Ann Arbor,

One of thé first objectives of these smoked
fish-processing studies was to evaluate prod-
uct quality as affected by interim processing
guidelines provided by the U, S. Food and
Drug Administration (FDA) and States con-
cerned with the subject, Initial tests were
completed by early January, and procedures
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 0° F, in
alginate were used,

2. Thawing of Blocks: The 50-pound
blocks were removed from frozen storage

COMMERCIA L FISHERIES REVIEW

| After cooling, the fish were weighed to the

and thawed by immersing in a tank of cold

¥

tap water for periods of time ranging from
A

8-12 hours, 0

3. Brining: The brining operation was
conducted in a large plastic tank, Granulatec
salt was poured into the empty tank in an a-
mount estimated to make a sufficient quan-
tity of brine, Cold tap water was then added
to the tank by use of a hose, Hose pressure
was used to stir the mixture to facilitate
solution, Salometer readings were made at
frequent intervals to achieve desired brine
strength,

4, Smoking: After brining, the fish were
individually hung head-down on "smoke~
sticks," e weight of fish on each stick was
then obtained to the nearest 0.1 pound for
"brined weight," These sticks have a series
of pairs of sharp-pointed nails protruding on
two sides, The fish are hung on the sticks
by skewering them at the tail-end on the nails
Each stick held about 5 pounds of fish, and 2
sticks were used to evaluate each of the sub-
sequent treatments,

Traditional wood-fired ovens were used
for tests 1 and 2, For subsequent tests, a
small gas-fired smokehouse was used in or-
der to achieve controlled conditions of tem=
perature (no control of relative humidity),

During each test, thermocouples were in-
serted into several representative fish and
others were left exposed in several location:
within the smokehouse, Continuous record-
ings were made of internal temperature of
product and smokehouse temperature by use
of a gas-fired 24-point recording potentiome
ter,

For all tests using the gas-fired oven, the
smokehouse remained cold until the fish wer«:
loaded therein, After loading, heat was ap-
plied to the oven, at which time the smoke
generator was turned on and smoking was
continued throughout the process.

After processing, the fish were removed
from the smokehouse and placed in a 0° F,
freezer for a minimum of one hour to cool.

nearest 0.1 pound to obtain "smoked weight."

5. Holding Conditions: Upon completion
of weighing, the fish were packaged either in
bulk or vacuum packs, and either frozen at
0° F. or stored at 36° F,




Maximum Percentage of
Test No.| Brine Strength |Internal Temp.| Water[Fat[Salt]Yield}
| OF
1 250 - 12hss. | 1650 68.7 |9.6{ 40| 70
2 25° - 12 hrs. 180° 63.4 [9.3|45| 57
3 259 - 15 hrs, 180° 69.0 |8.2(49 | 72
4 259 - 15 hrs, [180° for30min.| 67.3 |7.2| 60| 67
S 25° - 15 hrs, [160°for 5 hrs, | 57.8 |9.5|7.6 | 54

. | Note: Unless otherwise indicated, product was removed from

]
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Yield: Percentage yield was obtained by
' 1e following formula:

smoked wt,

m x 100 = “70 yield

Results:

1. Raw Fish: Analyses of frozen, raw con-
rol samples were as follows:

% water - 75.9
% fat - 770
Sasalt” =9"0,1

2. Smoked Fish: Analyses of smoked sam-
les heated to various internal temperatures
vere as follows:

oven when maximum internal temperature was attained.
Ctherwise, maximum internal temperature was maintained for
| time period indicated.
Tests 1-2 conducted in wood-fired smokehouse.
Tests 3-5 conducted in gas-fired gmokehouse.
| Tests 3-4 total process time of 23 hours,
Test 5 total process time ofg{houm.

3. Pasteurization after Smoking: Samples
of smoked fish were vacuum-packaged in
plastic pouches and placed in water heated to
190° F, It required 40 minutes for the inter-
nal temperature of the product to reach 180°
'¥.; this temperature was then maintained for
ain additional 30 minutes,

The plastic pouch used for water-bath
|>asteurization was a lamination of cellulose

- and polyethylene, Although the pouch re-

'nained ir'l'tact during the treatment, it ac-
‘juired a "frosted" appearance. However,

~‘more suitable materials would be readily a-

vailable commercially.

It was noted that little or no moisture or
©il was rendered from the smoked fish into
the pouch as a result of pasteurization such
1_:hat_the product's appearance would be ob-
Jectionable. The meat of the pasteurized fish
Teémained firm and moist.

Discussion:

4 The_primary purpose of the tests was to
etermine the effect on product quality of
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processing smoked chub to an internal tem-
perature of 180° F, for 30 minutes, 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 180° F.,,
maintained at this temperature for 30 min-
utes, and produce an acceptable product in
terms of eating quality. Comparison of this
product to chub smoked to lower internal
temperatures (i.e., 165° 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 180°
F. for 30 minutes in a gas-fired smokehouse
equalled 67 percent (total process time = 23
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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iree 12x 12 foot concrete tanks. The over-
low in the tanks was arranged so that each
ank held approximately 1,350 gallons of wa-
er., Approximately 100 oysters were used in
zch experiment, Each feeding experiment
1sted 30 days. Individual oysters used for
ontrols in one experiment were fed in the
e:cond experiment, In some experiments the
ituation was reversed and oysters which had
c:en fed during one month were used as con-
rols during the second month. In all experi-
1ents those oysters which were fed with var-
sus forms of carbohydrates increased in
i2ight over the control experiments. In broad
eneralities, the gain in weight of the fed oys-
ers was usually three times that of the con-
rols. Further work will continue on the sup-
lemental feeding of oysters.

~  Shrimp Studies: Brown shrimp were
i lightly more numerous iat regular survey sta-
)

ions during the last half of 1963 than in that
leriod of 1962, White shrimp, however, were
' lmost five times less plentiful at regular

£ urvey stations from July through December

f 1963 as during that time in 1962, Of the
najor kinds of commercial fish and shellfish
;ampled by experimental trawling, white
thrimp were the only species which showed a
narked 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-
iible that the extremely cold winter of 1962/63
7as responsible, White shrimp, considerable
nimbers of which normally winter-over in
Dastal sounds and rivers, disappeared from
rishore waters during the winter of 1962/63
'1d very few roe shrimp appeared in the
oring of 1963,

Ta—

Fin Fish: Experimental trawling at regu-
iir stations from July through December re-
'2aled that croakers were slightly more abun-
-ant in inshore waters during that period than
liring the same period of 1962, The catch
Or spot was also approximately the same dur-
ng the two periods, indicating that there has
"€€n no major changes in population of those
ish during the past two years.

Fish TagEin%: Through December 1963,
»ver 300 fish of various species had been
‘agged with Peterson disc tags and released
‘hroughout coastal waters. Only five tags
vere returned (all by sports fishermen) as
?f the end of 1963, The principal species
agged were croaker, spot, flounder, pigfish,
vhiting, sea trout, and black fish. Tags from
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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 period, whereas in 1962 the average catch
per unit of effort was 13,9,

Large female blue crabs were very plenti-
ful in sounds and offshore during November
and early December, 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
"oyster pond," was stocked by hand during
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
Crab pots were used in
each pond to remove crabs., As food for the
shrimp over 500 pounds of chopped 'trash fish
was put in each pond during June to September,

In 1963 the fish pond yielded 14 pounds of
ilshrimp, heads-on, in 74 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 73 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.

New 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 nowunder 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 Fishing

NEW FEDERAL SPORTS FISHING
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 Uni-
versity of Rhode Island is well on its way to
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becoming one of the world centers for research
in the marine sciences, the University's Presi-
dent stated. He added, the location of athird
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., Counting
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.

7o Providence R I

Marine Sporls Research Station
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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 receipt 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 to find
out what it takes to produce game fish and
how they can spawn in large numbers, and get
enough food.

In addition, the Division is interested in
studying the effects of pollution and pesticides
on fish. The Rhode Island facilities would also
be used as abase tomove up or down the coast
to check fish migration.

Previously, the University donated 5.3
acres of land for the $1,165,000 Northeast
Shellfish Sanitation Research Center, now
nearing completion, and 7.2 acres for the pro-
posed $1,750,000 Water Quality Laboratory.
Still another parcel was given to the Rhode
Island Atomic Energy Commission for the $1
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illion nuclear reactor, (Public Information
spartment, University of Rhode Island, De-
:mber 13, 1963,)

riped Bass

LG RETURNS SOUGHT FROM

)NG ISLAND MARKING PROGRAM:

A total of 579 large striped bass have been
pged along the south shore of Long Island by
2 New York State Bureau of Marine Fish-
iies, The fish--ranging in size from 6 to 50
junds--were marked with red and white plas-
i: disc tags.

The Fish Research Unit of the New York
ate Bureau of Marine Fisheries late in 1963
td completed a three-year program of tag-
ng striped bass from the surf along the south
jore of Long Island (Fire Island), New York,
hly fish of six pounds or heavier were tagged
1an effort to learn more about the move-
ents and seasonal migration of larger, ma-
ire striped bass. Although many thousands
! striped bass have been tagged at various
mnes and stations along the Atlantic Coast,
‘ry few of the fish have been of considerable
ize,

Biologists of the U, S. Bureau of Commer-
al Fisheries, having consolidated and ana-
zed data from several sources in North
irolina and Chesapeake Bay, concluded that
1'ge striped bass which concentrate on the
»rth Carolina coast in winter and in Chesa-
iike Bay in later winter and spring move

crthward as far as Massachusetts in spring
‘1 summer, It is important to know, from

- © point of view of striped bass management
v1 utilization, if this great movement is an-
ially cyclic and to learn if fish from the
ore northern part of this species! extensive
i1ge return in the fall as far south as the
orth .Carolina coast and the major southern
’yawning grounds.

During the past three years almost 4,200
riped bass from the ocean front along Fire
iland Beaches were carefully examined and,
{those, 579 (about 14 percent) were in the large
itegory. The larger fish--ranging from 6 to
! pounds--were marked with two red and
1ite plastic, serially numbered Petersen
'Sc tags by fastening the discs on the upper

:ck between the dorsal fins with a stainless
‘eel pin,
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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

RATE 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 8% 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
increases in wages which 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,

RO R kXK

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,

LR S S
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ATLASKA-WASHINGTON
RAIL-BARGE SERVICE EXPANDED:

A West Coast firm announced the launch-
ing, on December 11, 1963, of the Kenali, 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.

Cﬁ

RESULTS OF BLUEFIN 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 eastward
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,

Tuna

More tags from all species of game fish
tagged by the Institution's cooperative game
fish-tagging program were returned in 1963
than in the 8 previous years combined,
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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 frc;
32 bluefin tuna, 31 Atlantic sailfish, 3 white
marlin, 1 striped marlin, 70 greater amber-
jack, 2 yellowfin tuna (from only 6 Pacific
taggings), 7 stripedbass, 5 crevalle jack, 1
bar jack, 3 dolphin, 2 great barracuda, 1 fluk
and 1 sea bass--a total of 159 returns.

Participation by individuals and clubs con
tinues to increase, the Institution reports.
Acknowledged is the valuable cooperation
from the U.S. Bureau of Commercial Fish-
eries in marking 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 Tun:
Corporation, Cambridge, Md. Basic financi:
support for the program is from the National
Science Foundation, supplemented by grants
from the Charles W, Brown, Jr, Memorial
Foundation, the National Geographic Society,
the Sport Fishing Institute, the International
Game Fish Association, the Van Camp Foun-
dation, the Associates of the Woods Hole
Oceanographic Institution, and numerous oth
er organizations and individuals.

Increased tagging of Atlantic bluefin tuna
in all possible areas is the Institution's mosi!
urgent objective at present. The importanc:
of prompt and accurate reporting of tagging 3
is emphasized. Some very important retur:y
have proved of dubious value due to lack of
tagging data.

U. S. Fishing Vessels

FISHERIES LOANS 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
received by the U, S, Bureau of Commercial
Fisheries, the agency administering the Fed:
eral Fisheries Loan Fund, Of the total, 689
applications ($15,737,240) have been approve
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§ ($11,531,721) have been declined or found

sligible, 157 ($6,084,422) have been withdrawn

applicants before being processed, and 36

" (42,733)are pending. Of the applications ap-
pved, 273 were approved for amounts less

' tn applied for, The total reduction was

1675,931,

'The following loans were approved from
(i>ber 1, 1963, through December 31, 1963:

New England and Middle Atlantic Areas:
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ceived from July through December 31, 1963,
as the authority toaccept applications expired
on June 12, 1963, Since the beginning of that
programon June 12, 1960, 13 applications were
received for $1,101,770, of which 6 applica-
tions were approved for $546,103, and 7 ap-
plications for $555,667 were pending.

¥ % %k %k Xk

DOCUMENTATIONS ISSUED
AND CANCELLED:

jadford Reed, Boothbay Harbor, Maine,

|300; Silver Sea, Inc,, Boston, Mass.,

11,000; Agatha and Patricia, Inc., Medford,
Js3s., $50,000; Dias Fishing Corp., New Bed-
id, Mass., $18,296; and Peter Edson Sprague,

Irragansett, R. 1., $32,000,

California Area: Michael F, Schroeder,

i0s, $0,365; Dean Holder, Crescent City,
{000; and Donald E, Dodson, Santa Cruz,
10,000,

Pacific Northwest Area: Frank A, Taylor,
Iwport, Oregon, $3,000,

Alaska Area: Fred L, Birch, Auke Bay,
1472; Albert Lauth, Craig, $2,600; and Wal-
¢ R, and Leota Farmer, Valdez, $6,000,

Under the Fishing Vessel Mortgage In-
rance Program (also administered by the
ireau) during the last quarter of 1963, 6 ap-

~ ications for $330,162 were received and 1

hlication for $36,412 was approved. Since
! program began (July 5, 1960), 36 applica-
ris were received for $3,889,129, Of the
=1, 28 applications were approved for

~ 1,359,046 and 8 applications for $1,503,750
- 'I'e pending as of December 31, 1963, Since

' mortgage program began, applications re-

ved and approved by area are:

New England Area: Received 10 ($1,025,365),
nroved g ($775,365);

‘. California: Received and approved 1
J .

2 ]

" South Atlantic and Gulf Area: Received 18

80,468, approved 12 ($437,164);
Pacific Northwest: Received 6($1,486,296),

iproved 4 (3507,546);

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

 love 5

No applications for the Fishing Vessel

 'nstruction Differential Subsidy were re-

' |Gross Tonnage Issued 2/ Cancelled 3/
..... (Number) . ......
Tl A ms ik G 00 C O 6 9
LRI S s e Ao B S 00 G St e 8 8
Y o m oo St G Gl CHe e 3 5
SRR o Ao G e A C o 1 -
SO S S S e s O s 1 2
SV G S oo a 0D & Do e - 2
HUHE Sy 3 o o o B 8 0 a0 3 =
D =B a a2l o slieain s of mi5 12 =
BO=BIIE ot ol el =i T st e 1 3
290=2090K . .. . pbsitie s T 1 =
4D0SAb8RTIN o oot s ohavd . e 1 -
Lo e leiaie st os st ame et 37 29
! 1/Includes both commercial and sport fishing craft. A vessel is defined as a craft of 5

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 1/--Documentations Issued
and Cancelled, by Areas, November 1963 with Comparisons

Area Nov, Jan,~Nov, | Total
(Home Port) 19631962 [ 1963 [1962 ] 1962
...... (Number), .
Issued first documents 2/:
New England ' s 56 o s 6s i L 2 21 27| 28
Middle Atlantic .......... 1 = 17 2 3
Chesapeaked it D o o B I 6 6 60 41 43
SouthvAtlantic . c% s s e e s e o's 6 6 T 46 47
& U S 20 12 229 | 106| 110
Racitic v olet, sils s v s 5ls sl 2 5 152 127| 130
Greatiliakes Ghs Bl o o G 5,» 1 1 5 5 5
BuertorBico om0 = 2 2 2 2
FEOtalil, . LS o E it e ol aibs 37 34 557 356 | 368
Removed from documentation 3 /4
NewiEngland Ti0 0Lt e o « o s she 2 1 43 20| 24
Middle:Atlantic . .« .ces s 2 1 44 34( 39
Chesapeake;, 2l s s 5.0 ¢ 55 s 51s 4 1 23 23 23
SouthFAtlantici . .. o o 5. b 2 3 49 38| 38
I O g e e srarir e 11 3 1 98| 104
PaciTicebeh 1a T M. b 7 11 82 103 | 111
GrERtiIAKEE o . it oo o misrn e o 1 3 14 21 22
Hawail ol oiuetests s seis s s = = 3 3 3
PuertoiRicos. & - e . = = = 1 1
O o et e e e 29 23 369 341 | 365

1For explanation of footnotes, see table 2.

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

net tons and over,
2/Includes 2 redocumented vessels in November 1963 previously removed from records.
Vessels issued first documents as fishing craft were built: 27 in 1963; 1 in 1956; and
9 prior to 1951, 1
3/Includes vessels reported lost, abandoned, forfeited, sold alien, etc.
ource: Monthly Supplement to Merchant Vessels of the United States, Bureau of
S S

Customs, U, S, Treasury Department,
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compared with 34 in November 1962, There
were 29 documents cancelled for fishing ves~
sels in November 1963 as compared with 23
in November 1962,

LI R O

October 1963: During October 1963, a to~
tal of 36 vessels of 5 net tons and over was
issued first documents as fishing craft, as
compared with 25 in October 1962, There
were 28 documents cancelled for fishing ves-
sels in October 1963 as compared with 30 in
October 1962,

Table 1 = U, S, Fishing Vessels V - - Documentations lssued
and Cancelled, by Areas, October 1963 with Comparison

U. S. Foreign Trade

'8 Impo of tuna Cannec
brine during Jlnuu;y 1-November 30,
amounted to 48,238,342 pounds (about 2,297,
std, cases), according to data compiled by
the Bureau of Customs, This was 6.9 p
cent legs than the 51,796,096 pounds (ak
2,466,524 std, cases) imported during Jan-
uary 1-December 1, 1962, )

The quantity of tuna canned in brine whic:
could be imported into the United States dur
ing the calendar year 1963 at the 123~ - |

rate of duty was limited to 63,130,642 pound
(or about 3,006,221 std, cases of 48 T-oz,

[1/Includes both commercial and spori Tishing
net tons and over,

ﬁllnclndu 3 redocumented vessels in October 1963 previously removed from reconds,
Vemels wsued fimt documents as fishing craft were built: 29 in 1963, | in 1962, 5

) F.ﬁn)h 1951; and | unknown.

A vemel wdelined aa s cmit ol 5 |

3/ vessels rep lost, abandoned, forfeited, sold alien, etc.
e
§°mc wﬂ%wn&gnmyumm. Buresu of

Area Ot ~ Total i
o TR 1%903 : 1083 cans), Any imports in excess of the quota
e were dutiable at 25 percent ad valorem,
[Issued first documents 3
New England , . . .. ... savnl B 1 20 25 28 L
Middle Atlantic . .. co0eose - - 16 - 3
Chesapeake .. ... .00 444 L] 6 54 b b o
South AUSRUE .+ oo e assasas . 3| es| | @7 IMPORTS OF FISH MEAL AND SCRAP
gul_f pivaskssuss ges Ty l: ; :g: 1:; };g BY CUSTOMS DISTRICTS, OCTOBER 1
G::lucumu - 1 4 4 5 U, §, imports of fish meal and sc in October
peders ol el 5 ° 2 - 2 taled 31 449 ahort tons, & decline of 5.3 percent from the
"""""" 34,666 tons Imported in the previous month, but & sharp =
Totl 2k e e s T 38 25 | 520 | 322 ass crease from the 12,732 tons (mported in October 1962, ‘
IRemoved from documentation V: About 87,9 percent of the fish mesl and scrap Lmports ia
New Bngland . . . c s = s s ssas 3 - 41 19 24 October 1963 entered th the Customs Districts of
Middle Atlantic . ... ov v v e - 2 42 N » land, Georgia, Mobile (Ala.), Galveston (Tex.), Los Angeles
Chesapeake . . . « s v o v v s ou s 3 3 18 2| (Calif,), San Francisco (Calil.), snd Washington, :
South AURnte . c v s s snnossn 2 6 44 35 s
aulf, G vie Cade o au 13 9| 100 95/ 104 U, 5. imporis of Fish Meal and Scrap by Customs Districts,
PockiD sia bne s oé s B as 688 7 10 5 #2111 October Il;)'E g
Great Lakes ....cccecses % : 13| 18| 2 =
Hawall , s s c e v v'scncnncsce S i 3 3 3 Customs (xtober
PuertoRICO ..ccccnsnsase . - s 1 | Districts 198y
PRl v x sl lniy n S B 28 30 | 340 | 318 385 Short H
/For explanatios of footactes, ses table 2. m -
T‘ble 2 - U. s. mmu VG...u.-Mumn‘. u'u“ .nd * m . L I I o L w
Cancelled, by Tonnage Groups, October 1963 e i i sesvasaerar] RORES
Gross Tonnage lssuedd/ I Cancelled V Mobile (Ala.) ....... Pe s s eE e : : : . : : : Q.“ :
Babins CIOR)0 ¢ o ola slaleis b la ¥h e il i s T
...... (Number) . .. ... gﬂvxl'ﬂl.(:"l.:m.................... 2,989
” 08 Angelew (CElML.) . . o s is s v e e 2o vetaxs | PR
SRR LR R R u Y San Francisco (Calif,), . ... vk iy vee ik s’y I
10519 .- it s e « ' S5 6 13 Washinglon . . . v v vvuawa 2,943
2090 - 3 e o el s v mr el 2 5 EINOME « o« x s s o 0x PR NN E it 198
S0=80), Rt e R B 1 Duluth (Minn.) and Superior (Wis.) ... ... ... Ll
40748, veonnsnsennssnns ; 1 DChIGES oo « = ¢ 5 monin s & % b T
T st oo | £ ) e s
BO~HOL L R s = n e e 1 - 3
100-108 5 + 5 5 SHEUA +s o i : B
140148 wrea s R s 5 il 2 = 1A Lt of the entry ports included within < !
1BOZLBE! 4 e m o in s s in im0 i 1 - tdegut b mﬂ&d“mﬁwc_ma E.
DT e - 1 - Dege ot fy
TTOLEY. /s smimibie Eob s w5 36 28 p '

a
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TRENDS IN UNITED STATES EXPOR
FISHERY PRODUCTS BY COUNTRY, 19
In 1962, the annual value of United States exports |

creased slightly over 1961, The value of

fishery . |
exported during 1962 was $35,728,000, 3 :
the previous year, bbb oric—

s
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rable 2 - United States Exports of Fishery Products by
Selected Countries of Destination, 1958-62
Country 1962 l 1961 I 1960 1959 1958
AR (TS $1000)% ST nRngl ot
lanada.......l 8,846|10,265|10,309| 8,644 9,200
nited Kingdom .| 8,249 | 4,554 8,460| 8,928 5,785
letherlands. . . .| 2,273 | 2,385| 4,350 4,352 | 2,007
jritzerland. .. .| 1,712 738 | 1,082 762 387
jest Germany. .| 1,467 1,555 2,201 | 2,888 3,043
wedentitite e o|F 1,076 1,665 |1 2,613 | 3,176 681
franEenistaieie o x|l 1,073 |- 1,007 | 1,048 766 68
PPARG e s 939 | 2,984 | 3,295 928 501
Ja L SeR O Sae, 5 869 423 643 303 158
2lgium and
Luxembourg . . 547 351 537 746 948
jr EEEERRID LI ke 487 364 313 306 136
JOrMRaN,. o et e s 403 | 2,390 1,390| 1,296 | 1,063
iong Kong, . .'. . 383 368 269 229 127
jexdanl Jolt. . . 375 459 616 663 393
hilippines . . . . 320 582 | 2,494 | 5,587 | 2,578
lenezuela. .. .. 274 360 461 614 641
VhaNECL 2 e . 243 - 175 787 490
vstralia ... . . 198 458 444 15 31
cogdoris s s . 171 82 293 193 236
I DTN, . | *5,823 |- 37201 |1 8)172 | 2,017 | '+2,531
lotal.......| 35,728 |34,710 | 44,165 | 44,242 | 31,004

:bruary 1964

Table 1 - Value of United States Exports of
Fishery Products, 1953-1962

(ear Edible I Inedible ] Total

laisia 0o o (US$15000). 5 5 s < s
BBZBR s n > o s sianoin e 22,470 13,258 35,728
| £ (GARIER tahet's wia s % she v e 19,594 15,116 34,710
H S T R 25,622 18,543 44,165
HE | S RS R 26,747 17,495 44,242
LG R e 19,440 11,564 31,004
1) SRRt s 5 & s 5. b o e 20,549 15,403 35,952
(ISEERNEIR R s 3 s s 55 s a's 22,939 16,564 39,503
{VEURIINENS L ul i e fe s e u 24,923 15,054 39,977
(4 ) STt % = = 's (s (s w e 16,238 15,289 31,527
) R as s s 5.5 s s s 5 o e 17,084 10,794 27,878

Trend by Countries: During 1962, U.S. fishery products
ere exported to 103 countries. Of total exports, 63 per-
nt was shipped to five countries: Canada, United King-
nn, Netherlands, Switzerland, and West Germany (table 2).

CANADA: Canada has been the principal market for

. ited States fishery products. In 1962, Canada took prod-

i s valued at $8,846,000 or about 25 percent of the total
" O exports of fishery products. Fresh or frozen fish and
i 211fish made up most of the U.S. exports of fishery prod-
t's to Canada, Some of the important commodities ex-

~orted to Canada were:

o

I} 1962 1961

: .‘Ju‘%mp, fresh or frozen . ... | $2,081,000 $ 1,675,000
thrimp, canned . .........| 1,462,000 1,570,000
lealiiine DN, L sy ./ 1,024,000 1,777,000

- Msh, fresh or frozen...... 766,000 891,000
Fish, shellfish, and other
ma_rme animal products, in-

‘ _:dxb}e 703,000 703,000
>) lt:llfxsh, fresh or frozen ... | 1,874,000 2,928,000
e e o o e 936,000 722,000
T i ...n.. | $8.846,000 $10,266,000

i3 UNITED KINGDOM: In 1962, exports to the United King-
™ rose to the 1959 and 1960 level of $8,000,000, an
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81-percent increase over 1961, Sharp increases in the
major commodities accounted for this rise as fish oil
alone more than doubled in value, Major fishery commod-~
ities exported to the United Kingdom were:

1962 1961
Salmon, canned . ......... |$5,622,000 $3,056,000
Fish and marine-animal oils . 1,511,000 568,000
Shrimp, cann®td e , oo sit s oiv » 682,000 557,000
Salmon, fresh or frozen, . ... 138,000 141,000
(0,11 < SR 296,000 232,000
Total s « o oo sivis n o o oas. 1 $8,249,000 $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 by 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 Inedible Total
s s s {US$1,000). » , + o »
North America. . . .... 8,104 2,752 10,856
JABIEIL LS B o e SO, 2,234 1,385 3,619
[Europe L.F. . o ol il ¥ 9,957 8,843 18,800
South America. « v's.ss o » 572 135 707
[ECICET Rt s s ta siwlayielhitain 1,220 97 1,317
ECean AR it s 383 46 429
O S R 22,470 13,258 35,728

Trend by Commodities: Canned salmon was the principal
dollar earner among U,S, fishery exports, Fish oil was sec~
ond in importance, Exports of 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 l 1959 ] 1958

i soim v o o u o AUSELD00), o Sies o aiay

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, unmanufac=~

tuxedi ate. o0 s . Wil 285 1 1,380 2,636 977 624
Miscellaneous fish

(mostly fresh-

water), fresh or

frozenlfd o b, 211,185 809 947 622 |1,036
QOysters, shucked . .| 311 448 497 575 567
Salmon:

2 L | s T R C 872 647 1,677 659 476

Cured s Ule o faon mdihe OZ8 593 435 372 357

Canned, , ,,.,..|7,292 | 5580 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

notinoil, . .....|1,285 | 1,336 3,443 | 5,843 [3,231
IShrimp:

Fresh or frozen. ,|3,299 | 3,694 2,303 | 1,682 |1,463

Canned, . , . ... .|2,572 | 2,487 3,383 | 2,898 | 2,548
Squid, canned. . .. .| 729 353 691 206 501

* % %k % %k
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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. In 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 amounted to $400,882,000;
inedible $74,366,00.

Trend by 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 Iceland
were the next leading suppliers with 1mports ranging from
$11,000,000 to $24,000,000, Imports from Brazil, El Salva-
dor, Ecuador, Panama, Portugal, India, 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 over 1961, Leading commodi-
ties were as follows:

1962 1961
Fresh or frozen:
Lobster .. .. .. we+ees. | $ 15,000,000 |$ 14,570,000
Fresh-water fish....... 11,737,000 12,173,000
Fish bloeks Sy o ele = a 15,162,000 14,294,000
Groundfish fillets. . ... .. 12,526,000 11,581,000
Salmon TR e oS 5,298,000 5,860,000
] A D L e RN =R e 7,791,000 6,133,000
Flounder fillets . .. .... . 5,422,000 5,210,000
Fresh-water fillets. . ... . 2,187,000 5,404,000
Scallopsiseisi v Nl s 4,810,000 3,322,000
Other fresh or frozen.... 7,310,000 5,110,000
Cannedilobster, . . T .. ..., 5,507,000 4,682,000
Fish meal and scrap. . .... 5,193,000 3,544,000
Cod, haddock, etc., pickled
orEalted e 6,698,000 7,420,000
Other fishery products . ... 11,527,000 8,732,000
ROt N e Neoys el ... | $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 or frozen:
IS TT o e i (RS .| $ 9,759,000 $ 8,544,000
Albacore loins and discs . . 669,000 1,127,000
(017 (2 g i te i i o s SR 16,025,000 9,462,000
Other loins and discs .. .. 3,118,000 1,626,000
Shrimap SR ie S AL 2,740,000 1,201,000
SwordfishEE e = o 6,232,000 6,391,000
Fresh-water trout ...... 747,000 776,000
B Og e R e - et s 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
Salryon S T . e i=ts 2,238,000 2,667,000
Crab meat. s L o e e s 4,635,000 5,756,000
Clams . 0. el adcegy 805,000 972,000
Pearls, cultivated. i, o « adais 17,934,000 16,136,000
OtHenit 20T Wit g 19,013,000 14,107,000
Totallcis oalaias s s ea¢s | $105,246,000 $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:
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1962 1961 ﬂ

SHIAMP . « v e e e v eeenn.. |$46,700,000 | $40,094,000
OHET , o, » & - o s o et L 1GSBI D 5,672,000
Total ... ...+ ...... |$53,527,000 | $45,766,00(

OTHER COUNTRIES: Other leading suppliers of fishery
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 . . $14,277,000
Peru = Fish meal . . « « s sainis n s e mi= s e " 16,828,000
Australia - Lobster, frozen . c s s s s s s s s 5 s 13,867,000
Panama: = ShEimpi: . « o fslsdslelslais alalis et stots 7,787,00(
Norway - Sardines in oil, not skinned. .. ... 7,625,00(
El Salvador = Shrimpl i el sl e PR et ol 4,982,00(
Brazil = Rock labster tails, . s s « s akelsie s 4,538,000
Ecuador = ShEIMPe « s o' 5.5 5 5 s o iaiats v ivlsts 1,823,000
Portugal - Sardines in oil, skinned ....... 3,001,000

Area of Origin: During 1962, North American 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 American sources., Im-
ports from Asian countries were second, Europe third.

Table 1 - Value of United States Imports of B
Fishery Products (Edible and Inedible) by Selected Countries |
of Origin, 19621/ ‘

Country 1962 [ 1961 l 1960 l 1959 | 1958 |
slee s e e e USST,000); oL o L
Canada....... 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 |
ISo. Afr. Rep.. ..l 19,688| 14,468/ 12,030( 12,090| 9,332 |
INorway. ...... 18,937] 15,101 12,506/ 16,405 12,087 |
Australia .....|l 14,884| 10,856 9,839 8,180| 7,665 l
Iceland. ......| 11,602| 11,528 9,306/ 10,000| 8,775
Repub, of Pan ..| 7,884 6,707 5,767 6,458| 5,852 |
Brazil ....... 6,825 5,074 3,916/ 3,002| 2,359
Denmark. . .... 6,553| 5,246 4,342 8,239| 5,728
[Ectuadort il a . 6,443 4,619| 4,467 4,159| 3,510 ;
Portugal......| 5,983 6,525 5,289| 5,452| 5,177 |
ndiase ot e it 5,638 2,777 2,363| 2,239| 1,547
El Salvador....| 5,100/ 5,510/ 4,215/ 1,297 660
W. Germany ... 4,499| 4,160/ 4,100/ 1,814 1,805
INetherlands. . . . 2,997 1,736/ 2,562 2,628 1,509
[France.......| 2,457 2,087 2,317| 2,230| 1,169
[United Kingdom .| 2,520/ 2,309| 1,759 2,388 1,787 |
Ehilelt R St 2,155 2,089/ 2,630/ 1,282| 2,007
Engola s pnkatatate 554 500 267 3,023| 2,065
MDA e ta e e 98 1,793 3,901 4,810 5,542 |
Other........| 50,671| 35,180 29,381| 23,368| 17,806 |
Total . .....|475,248(397,058/360,065|366,500|327,171 _j

1/Value at the foreign port of shipment.

I

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

Area Edible I Inedible 1 Total
aah ia ey (IS ST, 000) 2 S SSSEE

North America. ....... |184,885 7,739 | 192,624
South America........ 30,493 | 23,114 53,607
BURODE s s 0 ' of o wife) s ianenoin 51,177 10,504 61,681
VNEVE S Aol ol o e LR 89,551 | 29,979 | 119,530
OCEATTE . 1orlomaehn o e e e 20,727 480 21,207
Adicam! . £, 0 ihttibi s 24,049 2,550 26,599
Total o io oo v wiows  |400,882 | 74,3660, | RETO5aaD

1/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 1/

“ommodity

-

1962 | 1961 | 1960 [ 1959[ 1958

aisete o o miw s QUSSL;000)00 LGl .

ible Products:
1'esh or frozen:

‘hrimp......| 91,898/ 68,538 56,406/ 52,306| 43,162

'MANA .. ses - o| 45,715| 30,228| 31,713| 29,728| 25,377

(3roundfish fil-

lets and blocks | 46,937| 42,595 33,265 38,759| 30,431

].obster ,....| 57,182| 49,039| 44,768| 38,635| 35,661
71,822 63,547| 61,845| 60,940| 63,243

(MhErS e o o = o

Il Total fresh or
frozen ....|313,554(253,947|227,997|220,368(197,874|

B wnned:
'Tuna .......| 22,884| 22,175| 19,142| 21,688| 16,882
| Salmionils o . 3,435 3,545/ 7,541| 11,130| 11,271
. | Sardines.....| 16,291 12,543| 9,115| 8,370 8,564
L ' Crab meat., ... 4,701 5,780 5,514| 7,947| 6,116
| ;Lobster S a0 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
15,328| 15,458 16,765/ 18,006 19,992
‘,iish meal.....| 24,298 16,740( 11,068 15,884| 11,335
jearls ves....| 18,935/ 16,925( 14,563| 13,678| 10,944
{ther........| 31,133| 27,636| 27,054| 25,905 24.680
| Total inedible .| 74,366| 61,301| 52,685| 55,467 46,959

ral fishery im=-
- ports........|[475,248|397,058(360,065(366,500/327,171
:lue at the foreign port of shipment.

her edible prod=-
LU s s s 0T
:dible products:

L DutiesAg;ollected: 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

: ¢rage ad valorem equivalent) for the years 1958-62 are

|

i

|

i.ed below:

. Average Ad valorem
har Duties Collected Equivalent (Percent)
£12 $17,910,000 3.8
€1 16,904,000 4.3

g €0 15,837,000 4.4
3 ‘9 17,737,000 4.8
48 16,645,000 5.1

ol it

{holesale Prices

DIBLE FISH AND SHELLFISH,
ECEMBER 1963:

| The De_cember 1963 wholesale price index for edible fish
:.d shellfish (fresh, frozen, and canned) rose 1.3 percent
j‘Dm t!le Previous month as a result of higher prices for
‘;;Zt f_lshery products, Compared with December 1962, the
\verx in December 1963 at 107.5 percent of the 1957=59
vmmahge was lowe:: by 11.1 percent., Prices during the same
e a year ea;‘her were substantially higher for nearly
items in the index.

.IOThe drawn, dressed, or whole finfish subgroup index
Pped 2.2 percent from November to December 1963 and
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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 York 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 re=
sponsible for a 4,0=percent 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 month
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 December 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 increase
from the previous month in the subgroup index. A rising
trend in frozen shrimp prices (wholesale price 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 haddock fillets and
ocean perch fillets also rose from November to December
because of seasonally light landings. The December 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 Fish and Shellfish, December 1963 with Com parisons

Point of Avg. Prices 1/ Indexes
Group, Subgroup, and Item Specification Pricing Unit (6] (1967-69=100) :
Dec. | Nov, Dec, | Nov. Dec,
1963 | 1963 | 1963 | 1963 LE
ALL FSH & SHELLFISH (Fresh, Frozen, & Canned) + « « « « « o « o » « o s « » « » | 1015 | 1061 1209
Fresh & Frozen i 5s .o e oo s o n e n.u s o e bias s s B RELDS TN 1278
D A9 ® 5w 0.9 . - - . - - . .. . - - »
ll:lawn' oghore, drawn, « « o o o]BOSTON . o | N %’% !
Halibut, West., 20/80 1bs., drsd., fresh or froz. .[New York |Ib. 33 33 961 | 911 1272
Salmon, king, 1ge. & med., drsd., fresh or froz. .|New York |lb. 85 89 1180 | 124.0 1352
L.Superior, drawn, fresh . . . . . ./Chica 1b. Al 56 6l2| 838 | 18 108,0
Yellow L.Michigan & Huron, md., fresh . .[New York |lb. 51 A8 835 | 75,3 | 83 885
e e, ot ey b eng | - e I T T I
Shrimp, 1ge. (26=30 count), heﬁassﬁuh « « o/New York |lb, 82 J3 96,5 | 86,0 | 879 1231
Oysters, stucked, standards . . . + + + + « «Norfolk gal.| 750 | 1.5 1265 | 130,7 1328
el s e O ) e ) R e R
s, skins f-‘iﬁ . +..Boston |b., | 40| .38 | 1158|1114 1010
Haddock, sml., on, _g:g
Ocean perch, Ige., skins on 1 g. « ./Boston 1b, 35| S84 | 1210 | 1192 1.5
Shrimp, 1ge. (26=30 count), brown, 5-1b, pkg. . .[Chicago 1b. .18 .16 919 | 895 | 86,0 1222
msam.mpmk. No. mn(isl%),l;é c;a_xis//;s " .. .Seatde  fcs. [ 2350 | 23.28 %—%ﬁi—%
Tuna, It, meat, chunk, No. 1/2 tuna oz,),
48cans/¢s......o....i;....z...LosAngelesa. 11,08 | 10.88 98,2 | 96.8 1044
Macke jack, calif,, No, 1 tall oz.),
45 cans)cme & e . llosangeles|cs. | 75| 815 | 915| 915 | orslesnen
Sardines, Maine, keyless ofl, 1/4 drawn
(8=8/4 oz,), 100 cans/cs, ':“:;.“'EQE“PE cs 8,96 ig% %%
epresent average prices for one ( y or Y) g the in occurs.,
5, pricesarewﬂgedasmdicators movement and not necessarily absalute level, Dafly Market News Service **Fishery
Products Reports’ should be referred to for actual prices.
2/New product replaced California canned sardines starting December 1962; entered whaolesale price index at 100 under re=
~ vised procedures of Bureau of Labor Statistics,

-

Y

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 believedtobe the first fishto 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 longtreated 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,)




