| Rare Bk_
L_w);&:f Abts . Tvncac ¥ Gorrmranctol Feakerioe | 5‘4/4(
l

AlS
UNITED STATES DEPARTMENT OF THE INTERIOR  [6(

Stewart L. Udall, Secretary
David 8. Black, Under Secretary
Stanley A. Cain, Assistant Secretary fo~ Fish and Wildlife and Parks
FiSH AND WILDLIFE SERVICE, Clarence F. Pautzke, Commissioner
BUREAU oF COMMERCIAL FisHERIES, H. E. Crowther, Director

REPORT, OF THE 5w 7

BURE f

N.OAA. !

OF [ U.S. Dept. of Commemij
COMMERCIAL FISHERIES

FOR THE

CALENDAR YEAR 1966
"~ MARINE AND EARTH )
SCIENCES LIBRARY

0CT31 w972

N.C.A.A.
UNITED sTATES covERhME®r PREtrobCommene

WASHINGTON e 1968

12 S39¢'7



National Oceanic and Atmospheric Administration
Report of the United States Commissioner of Fisheries
ERRATA NOTICE

One or more conditions of the original document may affect the quality of the image, such
as:

Discolored pages
Faded or light ink
Binding intrudes into the text

This has been a co-operative project between the NOAA Central Library and the Climate
Database Modernization Program, National Climate Data Center (NCDC). To view the
original document contact the NOAA Central Library in Silver Spring, MD at (301)
713-2607 x124 or Library.Reference@noaa.gov.

HOV Services

12200 Kiln Court
Beltsville, MD 20704-1387
September 30, 2008



Blank page retained for pagination



CONTENTS

Page
INTRODUCTION  oootoiiiie et ecie i ett et ers et ottt eb et bbbttt et ns e 1
CONDITION AND TRENDS OF THE FISHERIES ... oo 4
DEVELOPMENTS IN THE FISHERIES
Domestic ABhETIEs ..ot 9
Atlantic calico scallop fishery...........coooiiiiiiii, 9
Atlantic surf clam fIBhery.. ... 9
Gulf of Mexico red snapper fishing.............c.ccocoo i 10
International tuna operation..................in 10
Lake Michigan alewife fishery...........c.ocoii 10
Lake Michigan food fish fishery.............cccoviiini 11
Pacific hake fishery developments.............ccccoociiiiiin 11
Federal legislation ... 11
Control or elimination of jellyfish (sea nettles) and other such
pests in the coastal waters of the United States ... 11
FPC (Fish Protein Concentrate) and authorization for demon-
stration Plants ..o 12
Fur Seal Act of 1966.........c..c.cccooviiiiiii e s 18
Marine Resources and Engineering Development Act of 1966 . 18
National Sea Grant College and Program Act of 1966 ... ... 14
12-mile fishery jurisdiction ... 14
International developments ..o 16
Developments in foreign fisheries ... ... oo 16
Foreign trade ..o e 17
International meetings ... el 18
International Programs ... < 19
Reporting on foreign operations ... ... .o 19
Treaty enforcement and foreign fisheries surveillance ... ... 19
ACCOMPLISHMENTS AND OPERATIONS
Principal accomplishments .................ae o 20
North Pacific ..o e s 20
Alaska bottomfish explorations ... 20
Alaska pink shrimp.........c.cooooii 20
Alaska shrimp studies..............cccoiiic 21
Alaska Stream investigation ..o 21
Budworm control ... e 21
Columbia River Fishery Development Program ... ... 21
Columbia River water quality research ....................... 23
DDT contamination in Alaska...............cco e 28
Driftcard invention ..o 24
Fish tag te88 ..o 24
Fishery product containers ... o, 24
King erab research o 24
Naknek River water movement tracked .............ccocoiiin 24
Pacific hake explorations .................c.ocoivviiiiin e 25
Pacific hake studies ... ... ...« 25
Pacific ocean perch ... e 26
Pribilof Islands fur seal industry................. .o o 26



v

CONTENTS— (CONTINUED)

CalifOornia ..o e e,
Anchovy fIBREery ..ot s
Costs and earnings of tuna seiners
Fish cookery and handling

Marine fish culture...............oocooeeeiiie e

Oceanographic data collection

Plankton sampling gear.............c.coooovinimiiiiininiiie e

Purse seine design and construction of a thodel...................... 29

Sonar eqUIPMENt ...........o.cociiiiii 30
HAWERIL oottt et 30

“QOceanographic Atlas of the Pacific Ocean”...................c.co.o... 30

Tuna studies .........c.oviiiriiie e 30
GUIE 0f MEXICO ..oocoovvieieeoe e 31

Harvesting fishes for industrial use..................cccoc.oeveiiiinnn, 32

Market development of underutilized species................cc. oo 32

Shrimp harvesting ............ococooiiviiiie e 32

Shrimp studies 33

Unutilized and underutilized fish resources 33
ALIANtIC ... 34

Bermuda deep-sea fishes 34

Data exchange system ... 34

Environmental studies in New England.................................... 36

FPC (Fish Protein Concentrate) 35

Fish Systematics Program................c.cooieiiiieniiiienes

Fishes of South Atlantic States

Groundfish and sea scallops...................c.ccoevenvn.

Irradiation preservation of fish

Maps of the Middle Atlantic Continental Shelf...................... 37

Menhaden studies ...

Oyster culture in salt—water ponds...

River herring ...

Shellfish farming ..............ccccoocoivoiiriioiie oo sa v

Shellfish mortality ....................

Shellfish selective breeding..................

Surf clam survey ...,

Swordfish and tuna explorations
Tropical Atlantic fishes and environment
TUNA SLUAIES -.oocoviiiiiie e ‘
Woods Hole Aquarium
Great Lakes ................
Alewife fishery .................. .
Lake Michigan fish populations
Lake Superior commercial fishing industry study
Migsouri River reservoirs ..o
Sea lamprey eontrol..............c.cooiiieiiiiiee e



CONTENTS— (CONTINUED)

GENETAL ... 42
Commercial Fisheries Research and Development Act of 1964.. 43
COoOPErAtiVES ..ot
Economic situation and outlook reports
Exploratory fishing in fresh water......................
Fishery product publicity .................oiiiiini
Fishery statistics ...
Inspection and certification program ...
Market News Service reporting ...,
Marketing cooperators sought ...
National Anadromous Fish Program ...
0il and gas activities
Pesticide surveillance

Pollution studies ...........
Smoked fish research
Standards and specifications for fishery products..................... 48
Survey instrument development ... ... 48
Transportation of fishery products ... 48
Water resource developments ... e e, 49
Fisheries financial assistance programs ... ... b1
Fisheries Loan Program ..o, b2
Fishing Vessel Construction Differential Subsidy Program ... ... 52
Fishing Vessel Mortgage and Loan Insurance Program ... ... 52
American Fisheries Advisory Committee ... ... 53
New ProgIams ...t e s s 53

Analysis to determine optimum shrimp fishing effort in zones
in the Gulf of Mexico
Anchovy studies ......................
BEASTROPAC ..
Economic analysis of the relative efficiency of certain fishing
VESSEIS . 56
Economic feasibility of establishing a fish block industry in the
Pacific Northwest and Alaska ... o 56
Harvesting Pacific Northwest pelagic fish ... ... ... ... 56
Man-~-in—the—Sea Program ... b6
Missouri River tailwater studies .....................ccoiiiiien b6
Planning, Programming, Budgeting, and Evaluation System... ... 56
Salmonid 108s aSSeSIMENt ..............occooiiiiiiii e
Spacecraft 0ceanography ...
Techniques for successful fish farming ...
Meetings ..o
Canadian Atlantic Offshore Fishing Vessel Conference ..............
Eleventh Pacific Science CONEIess..............ccc.cocoiiiiioviiiiiiieie e
Fisheries Policing Conference, London .. ... ...,
Food and Agriculture Organization of the United Nations :
Committee on Fisheries session ...,
Couneil SeSSION ...
Great Lakes Fishery Commission ... ..
Gulf and Caribbean Fisheries Institute ...




CONTENTS~—(CONTINUED)

Page
Indo—Pacific Fisheries Council ........... ... 62
Inter—American Tropical Tuna Commission ... 63
International Commission for the Northwest Atlantic
FIBheries ..o
Annual meeting
Working Group meeting ...............cccoooeiiviviceeneneii s
International Convention for the Conservation of Atlantic Tunas. 66
International Council for the Exploration of the Sea ...........c...cvce. 66
International Labor Organization ..................ccoiviiienenininiien
International North Pacific Fisheries Commission .....................
International Pacific Halibut Commission.......................
International Pacific Salmon Fisheries Commission
International Whaling Commission ...............ccoevvviiiinniiiic e
North Pacific Fur Seal Commission ...
UN/FAO Caribbean Fisheries Development Project Liaison
Officers MeEeting ...........cccooooveivviviiiiiri ettt 69
Cooperation and coordination with international, Federal, State,
and other AZENCIES ..............cc.ccooicieiiiiiiciie et s 70
Cooperation with international groups .............ccocivvececne 70
Cooperation with Codex Alimentarius Commission.................. 70
Cooperation with United Nations.............cccooooeiiinnicnnnniiinnin 1
Foreign Currency Research Program..............c.cinn n
Cooperation with Federal agencies ... 7
Cooperation with Atomic Energy Commission ..................... 72
Cooperation with Economic Development Administration...... 72
Cooperative Observance Program......................o. 8
Training program assistance to Agency for International
Development ... 4
Cooperation with States ... 4
Cooperation with other groups................c.oiino 74
Organization, employment, budget, and physical properties ................ 74
Organization ... s
Employment ...
Budget ......cccocoooviiiniiis
Physical properties
PUDBIICALIONS  c..ovvoveeeerrereietsrete et atete e e e sts e te st et e et et s e e s s enenttareeesreerssrabessaias
APPENDIXES
A. Fisheries of the United States ..o i 88
B. New legislation ......... bbb s 91
C. Fisheries 10an fund ............cccooiiiiiiiiiiiiniriini et .. 9B
D. American Fisheries Advisory Committee membership, 1966........... 97

E. Organizations with which the Bureau had research and develop-
ment contracts and grants in 1966

F. Budget for fiscal year 1966

G. Physical properties ...

H. Fish and Wildlife Service publication series and a 1966 list of
publications by Bureau personnel..............c..cocin. 106

V1



Blank page retained for pagination



IIIA

e
( NAIRE '\
| S
i 7
T :
g\\‘\ R
: ester
l G\Q\IC
Vid
s
oo plee
-, \ v
\ L%
N
N
(/
e ( Lam
oARLAL
] /'
s S
d TN
H GEOREL ~ cAtOL -,
1 Tsissien  ALARb N
: : \ N
] | \ “\
3
¢
N
e R “Hotish
\ - 2
} 2
\ m—, - E
Fl <O \\_-‘{ \\
"\ > St. Petersburg Beach X
Honoluly &> 5
bED \ » 1
HAWAIL L \
. * REGIONAL AND AREA HEADQUARTERS
f’g

Frontisplece.--Regional and area boundaries, Bureau of Commercial Fisheries, December 31,1966.

Frontispiece.—Regional and area boundaries, Bureau of Commercial Figheries, December 31, 1966.




Report of the

Bureau of Commercial Fisheries
for the Calendar Year 1966

This tenth annual report of the Bureau of Commercial Fisheries
is made in compliance with Section 9(a) of the Fish and Wildlife
Act of 1956. This Act created the U.S. Fish and Wildlife Service,
which comprises the Bureau of Commercial Fisheries and the
Bureau of Sport Fisheries and Wildlife.

Information on projects undertaken in 1966 under the Salton-
stall-Kennedy Act of July 1, 1954, is combined with other activities
in this report for the first time; in previous years the Saltonstall-
Kennedy projects were reported separately.

The United States in 1966 dropped from fifth to sixth place
among the fishing nations of the world, being topped by Norway
by a small margin. The United States ranked second for many
years, but declined to third place in 1957-59, and to fifth place in
1960-65, falling behind Peru, Japan, Communist China, and
U.S.S.R. Although the harvest of fish from the waters of the
world has about tripled since World War II, the U.S. year-to-year
catch has not varied greatly.

Even more, our fishing fleets are becoming obsolescent when
compared with the modern fleets of Japan, the U.S.S.R., Great
Britain, West Germany, and Canada.

The United States should be the leading fishing nation of the
world because it has all the qualifications for this position. It
has adequate resources on the broad Continental Shelves of its
long coastlines to support a modern high-seas fishery. It also has
markets for fish and fishery products and highly skilled fishermen,
scientists, and engineers.

As a conservative estimate, nearly 20 billion pounds of fish could
be harvested off our coasts on a sustainable yield basis. They are

1



2 BUREAU OF COMMERCIAL FISHERIES

there—crustaceans, mollusks, herring, anchovy, cod, and hake—on
our Atlantic and Pacific Coasts. West across the North Pacific
from our shores, off the Bering Sea Coast of Alaska, and off Cen-
tral and Southeastern Alaska, fleets of foreign vessels are fishing
with increasing intensity for these resources that are within easy
range of our fishing fleets. Foreign fleets also fish in the nearby
waters of the Gulf of Mexico, Caribbean Sea, and the North
Atlantic.

The U.S. market for fish and fish products exceeds its supply.
The overall U.S. supply of fish has increased steadily in recent
years and at the present time exceeds 12 billion pounds. Our use of
fish and shellfish increased from 7.6 to over 12 billion pounds, or
64 percent during the past 10 years. To meet the needs, 656 per-
cent of our supply of fish and shellfish in 1966 was imported.

The skills of U.S. fishermen, scientists, and engineers are out-
standing. Given good equipment, the U.S. fisherman does an ex-
cellent job. U.S. scientific knowledge is second to none, and U.S.
engineering skills have produced the most technologically advanced
society the world has ever known. For these reasons, we would
expect our fisheries to be growing markedly.

Many reasons have caused the sluggish growth of the U.S. fish-
ery. Profits in the fish-catching side of the business have been too
small to encourage investment. With its present vessels and gear,
the United States has not been able to catch fish and market them
as cheaply as its competitors, who have taken many of our markets.
They produce fish cheaper than the United States does because
they have lower labor costs, direct government assistance, and the
most modern vessels and gear. Another cause for the U.S. lag is
selective fishing. In the Pacific Northwest, for example, U.S.
fishermen have been preoccupied with salmon and halibut and
have paid little attention to other abundant and valuable species.
Also, regulations that favor inefficient fishermen handicap the in-
ventive, aggressive fishermen.

The tide, however, is beginning to turn in favor of the U.S.
fishery. Costs of all kinds, including labor, are increasing in
many parts of the world at a more rapid rate than those in
the United States. With the recent advent of the fishing ves-
sel construction law in the United States, initial capital invest-
ment in vessels and gear has been largely equalized, and U.S.
fishermen will be able to start on an even basis with their com-
petitors. As a result, in some parts of the United States a boom in
modern fishing vessel construction has begun. In New England,
for example, new vessel construction has been stimulated greatly—
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it has been decades since so many vessels were being built. Further-
more, new profits are being realized from investments in the
fisheries. Fishermen’s unions are helping also by sponsoring train-
ing courses. Foreign markets also are opening up everywhere for
U.S. fishery products. North Europe is eating fresh, frozen, and
canned fish as never before. Developing nations in Africa and Asia
are becoming aware of the advantages of high—quality protein
sources from the sea. These developing markets are attracting
fish that has been exported to the United States in recent years,
thus leaving our markets to our own fishermen.

Many other things can be done for the U.S. fishery. The handi-
caps of discriminating restrictions against our fishermen and regu-
lations designed only to favor one group of fishermen over another
must go. A premium must be placed on efficiency, not on ineffici-
ency. This will lower the cost of production.

Desperately needed are new and modern fishing vessels capable
of venturing farther to sea and properly preserving large catches.

Cooperation is also needed. Fishermen, boatowners, processors,
and the Federal Government need to work together as never before
to see that the highest quality, lowest price, and greatest variety
of products reach the market and capture a larger part of the con-
sumer dollar.

This annual report provides an account of some of the more im-
portant activities that the Bureau carried on in 1966 in its efforts
to promote the interests of the U.S. fishery.

The Bureau studied the biology and ecology of commercially
important inland, marine, and anadromous fishes, shellfish, and
mammals to obtain information on causes of variations in abun-
dance, to develop methods for obtaining optimum sustained yields
of fishery resources, and to improve cultural practices and opera-
tions.

Other activities concerned the economics of the fisheries. The
Bureau performed research on assessing, developing, and increas-
ing the economic use of fishery resources, analyzed various
economic aspects of produection, distribution, and consumption of
fishery products as required by various statutes, including the
Fish and Wildlife Act of 1956 and other laws; carried out its
responsibilities under the Fishery Cooperative Marketing Act of
1934 and its responsibilities for improving transportation facilities
and rates for fish and shellfish and any products thereof; promoted
the legitimate interest of the fishing industry in domestic and
international economies to a degree commensurate with the Bu-
reau’s public responsibilities; furnished advice, reports, and con-
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sultation services to other Government agencies, Congress, and the
general public; developed Bureau-sponsored legislation, in accord
with established policy, which was designed to resolve fundamental
economic problems of the industry; and provided a market news
service that collected, analyzed, and published current information
and statistics on fishery commodities.

The Bureau made other studies to improve the welfare of U.S.
fisheries. It investigated methods to improve and develop the
catching, handling, processing, storing, transporting, and market-
ing of fishery products; determined the composition, properties,
and nutritive value of fishery products; developed and improved
methods of fish cookery; improved or corrected sanitation prac-
tices and plant operations through advisory and inspection serv-
ices; performed exploratory fishing to determine the character,
extent, and availability of resources; tested, devised, and demon-
strated the most effective types of gear and vessels; assisted the
industry in solving problems of production, distribution, and con-
sumption so that markets for domestic fishery products could be
increased ; provided an educational service to promote the free flow
of domestic fishery products in commerce; and prepared working
documents, position papers, and reports on foreign and domestic
fisheries ; and administered the fishery attaché and foreign fishery
reporting program.

Still other activities of the Bureau in 1966 were supervision of a
fisheries loan program, a fishing vessel mortgage and loan insur-
ance program, and a fishing vessel construction differential subsidy
program; supervision of the Columbia River fishery development
program, in cooperation with State agencies; coordination and
reporting on water resource development activities that affect
commercial fishing; design and inspection of fish protective de-
vices; management of fur seals in the North Pacific; and imple-
mentation of laws and regulations on the management of commer-
cial fisheries, whales, and seals, pursuant to international agree-
ments.

Condition and Trends of the Fisheries !

The year was a good one for the U.S. commercial fisheries. More
vessels entered the fisheries in 1966 than in any year since the
postwar years of the late 1940’s and early 1950’s. Although land-
ings were down, the value of the catch, over $454 million, was up
nearly $9 million from the previous year. With few exceptions,

*Data are preliminary.
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prices to fishermen were significantly higher than in 1965. Al-
though the catch of shrimp was less, the value was nearly $96
million—the first domestic fishery to approach the $100 million
ex-vessel value. Tuna prices were up early in the year and were
at a comparatively high level to the end of 1966. Compared with
1965, average tuna prices increased about $566 per ton for albacore,
$32 for bluefin, $56 for skipjack, and $82 for yellowfin. The in-
crease in tuna value reflected the increasing demand for this popu-
lar seafood. The U.8. pack of canned tuna reached a record volume
and value in 1966. The year ended with prices of fish and shellfish
received by fishermen about 16 percent above the 1957-59 average,
seasonally adjusted. In comparison, the index of prices received
by farmers for meat animals was up about 5 percent.

The 1966 U.S. commercial catch of 4.8 billion pounds represented
a decline of 400 million pounds from the 4.8 billion pounds in 1966.
Species showing the greatest decline were menhaden, tuna, sea
herring, jack and Pacific mackerel, shrimp, scup (porgy), and to a
lesser extent Atlantic flounders, blue crab, mullet, oysters, Atlantic
sea bass, sea scallops, and Atlantic ocean perch. Significantly
greater catches of salmon (the biggest catch in 17 years), Cali-
fornia anchovies, king crab, and to a lesser degree, bonito, Dun-
geness crab, whiting, and alewives partially offset the decline.
The catch of other important species—haddock, halibut, Atlantic
cod, clams, and northern lobsters—did not vary greatly from that
of 19656. The average price of these species was higher than that
for the previous year.

The menhaden season was the poorest in many years—1.8 billion
pounds valued at $22 million, 416 million pounds and $5 million
less than in 1965. One exception was in North Carolina where a
run of very large fish in November and December prevented what
might otherwise have been a low production year for that State.

The catch of salmon, 405 million pounds, valued at $67 million,
was up 78 million pounds and $2 million from that of the previous
year and was the greatest catch since 1949. Pink salmon accounted
for most of the increase (up 98 million pounds and $8 million)
followed by chum or keta, and silver or coho. The catch of red or
sockeye salmon was down 48 million pounds and $11 million. Land-
ings of chinook (king) decreased 8 million pounds and about one-
half million dollars.

Shrimp landings in 1966 were 9 million pounds less but $13
million greater than those for the previous year when the catch
was nearly 244 million pounds valued at $82 million. Landings at
ports in southern States, 201 million pounds, were down 20 mil-
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lion pounds. Landings in Pacific and New England States in-
creased 11 million to nearly 34 million pounds. The catch taken in
international waters off foreign coasts in the Gulf of Mexico and
the Caribbean decreased from over 28 million in 1965 to nearly 16
million pounds in 1966.

Tuna landings were down 51 million pounds but the value was up
nearly $3 million from the 319 million-pound catch valued at about
$42 million in 1965. The volume of skipjack, yellowfin, and alba-
core decreased 40 percent, 17 percent, and 4 percent, respectively.
The bluefin catch was up 78 percent.

Blue crab landings were 6 million pounds lower than the 171-
million-pound catch in 1965. The value was down $2 million. Pro-
duction from Chesapeake Bay was up significantly, but a decline in
the quantity taken in waters off southern States resulted in an
overall decrease in the landings.

The king crab catch in Alaska of 159 million pounds, valued at
$16 million, was a record and exceeded the previous high catch in
19656 by 27 million pounds. The ex-vessel prices did not vary
greatly for the 2 years.

Haddock landings did not change significantly from the 134-
million-pound catch in 1965; however, the value was up 3 percent.
Significantly, the catch of scrod haddock was up 21 percent, and
the larger size haddock was down 30 percent. These changes were
due to the fishery’s high dependence on the stock spawned in 1963.
In 1965, smaller fish (scrod) made up about 56 percent and larger
fish accounted for 44 percent of that year’s catch.

A T-million-pound drop in Atlantic flounders resulted in a 1966
catch of 127 million pounds. Decreased landings of yellowtail
flounders, down 14 million pounds, were partially offset by a 6-
million-pound increase in blackbacks. Landings of fluke and other
flounders were only slightly greater than those in 1965.

Whiting (silver hake) landings of 90 million pounds were nearly
8 million pounds greater than those in 1965 but 43 million less than
those for the record year in 1957. The average ex-vessel price in
1966 was 4.4 cents per pound, up nearly 1.8 cents from the previous
year.

The Great Lakes (Lake Michigan) catch of alewives increased
to 29 million pounds from 14 million pounds, while the Atlantic
catch decreased to 54 million from nearly 65 million pounds in
1965, resulting in an overall inerease of about 4 million pounds in
1966.

The catch of Atlantic ocean perch decreased 2 million pounds to
81 million pounds from 1965—the smallest catch since 1939 and
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only about one-third of the 258 million pounds landed in 1951, a
record year.

Sea herring landings of 81 million pounds were down 26 percent
from those in 1965. The catch in the Pacific Ocean dropped from
35 to 14 million pounds. The Atlantic Ocean catch decreased from
76 to about 68 million pounds.

The Atlantic production of hard, soft, and surf clams was 15, 12,
and 45 million pounds of meats, respectively, with a combined
value of $18 million to fishermen—slightly greater than that in
1965.

Compared with that of 1965, the California catch of jack mack-
erel was down 26 million to 41 million pounds and Pacific mackerel
decreased 4 million to nearly 3 million pounds in 1966. The
average annual California catch for the 5 years 1960-64 was 90
and 39 million pounds for jack mackerel and Pacific mackerel,
respectively.

The oyster harvest, 50 million pounds of meats valued at $26
million, was less than that for 1965 when production was 556 mil-
lion pounds with a value to fishermen of $28 million.

Although the 1966 Pacific halibut season was the shortest in
recent years, the U.S. catch of 40 million pounds was slightly less
than that for the previous year. In contrast, the Canadian catch
was up over 1 million pounds from that of the previous year. A
greater number of vessels operated in the United States and
Canadian halibut fleet than in 1965. U.S. landings of halibut at
Seattle were at a new low—3 million pounds less than those in
1965. Ex-vessel prices were high. The sustained high prices in
Alaska induced many vessels to land their trips there instead of
returning to Washington ports.

Landings of anchovies in California increased to 60 million
pounds from 6 million in 1965. Lifting restrictions and establish-
ing quotas by that State resulted in greater landings of this
species,

Atlantic cod landings, nearly 37 million pounds, were only slight-
ly greater than those in 1965, but 17 percent lower than the
average catch during the § years 1960-64. The ex-vessel price was
up 0.5 to 8.5 cents a pound in 1966.

Muilet landings, 37 million pounds, were nearly 5 million pounds
less than those in 1965. The average ex-vessel price did not vary
greatly for both years.

The Dungeness crab catch, 37 million pounds, valued at $7 mil-
lion, was up 28 percent in volume and 55 percent in value from
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that of 1965. Lower landings in Alaska were offset by increased
catches in the other Pacific Coast States.

The northern lobster catch of nearly 30 million pounds was down
less than 1 million pounds from that of 1965. The average ex-
vessel price was up 6 percent to 77 cents a pound.

Scup (porgy) landings at Atlantic ports have gradually de-
creased since the peak year catch of 49 million pounds in 1960.
The poundage in 1966 was 27 million, down from 86 million pounds
in the previous year. Fishermen, however, received about the
same value for the catch each year.

The sea scallop fishery, in contrast to other fisheries, had a poor
year both in volume and price. Production of edible meats was
nearly 17 million pounds valued at $8 million. Landings were 17
percent less than those for the record year in 1965. The price per
pound was down about 30 percent.

The bonito catch of over 14 million pounds was significantly
greater than the 6 million pounds landed in 1965 and the average
annual catch of nearly 4 million pounds in 1960-64. Landings in
1966 established a record for this species.

Atlantic sea bass landings of nearly 5 million pounds was 46
percent less than those during 1965 and was off 40 percent from
the average annual catch in 1960-64. The ex-vessel price increased
27 percent from 11.5 cents a pound during the previous year.

Imports of fishery products (round weight) established a record
in 1966—2.3 million pounds greater than those in 1965 and ex-
ceeded the previous high of 7.5 billion pounds in 1964 by over 600
million pounds. Compared with those of the previous year, edible
commodities were up 11 percent and fishery industrial products in-
creased 656 percent. Imports of groundfish fillets and ocean perch
(including blocks) were 815 million pounds, and fillets of mis-
cellaneous species were 93 million pounds — both established
records for the year. Canned sardines (including herring), 67
million pounds, were 2 million pounds more than those for the
record year 1962. Imports of fresh and frozen tuna were a record
307 million pounds. Shrimp, 195 million pounds (heads-off basis),
was a record, as was scallop meats—17 million pounds. Fish meal
imports, 448,000 tons, were up 177,000 tons from 1965 and 9,000
tons above the record year 1964,

The U.S. supply (domestic catch and imports) of fish and shell-
fish (round weight basis) was a record 12.4 billion pounds—
products for human food made up 44 percent and for nonhuman
food (principally animal feed) 66 percent. On a per capita basis,
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the U.S. supply (round weight) of fish and shellfish was up from
55 pounds in 1965 to 64 pounds in 1966.

The per capita consumption of fishery products dipped to 10.6
pounds (edible weight), down 0.3 pound from 10.9 pounds in 19656.
Consumption of fresh, frozen, and canned fishery products de-
clined in 1966 but consumption of cured products held at 0.5
pound per person.

Developments in the Fisheries

Important developments in the fisheries in 1966 occurred in the
domestic fisheries, Federal legislation, and international matters.

Domestic Fisheries

Among the developments in the domestic fisheries in 1966 were
expansion of the calico scallop fishery of the southern Atlantic
Coast, tests of a new type clam dredge to speed surf clam harvest-
ing, improvement in vessels for the red snapper fishery in the
Gulf of Mexico, improvement in methods for fishing tuna in the
Equatorial Atlantic Ocean, construction of reduction plants for
Lake Michigan alewives and conversion of tugs for catching these
fish, conversion of vessels for fishing chubs and smelts in Lake
Michigan, and explorations for Pacific hake in Puget Sound and
off the Washington Coast.

Atlantic Calico Scallop Fishery

In December 1966 large catches were made on the calico scallop
grounds off the U.S. southern Atlantic Coast, which were dis-
covered by the Bureau’s Exploratory Fishing Base at St. Simons
Island, Ga. Seven to ten vessels fished 5 days a week; each vessel
landed 500 to 600 bushels of scallops a day at Morehead City, N.C.
Tests of the industry-developed mechanical scallop shucking
equipment to process part of the catch were not entirely successful.
When this equipment is improved and adopted, the fishery may
be extended to other areas where high costs of shucking by hand
now make the fishery unprofitable.

Atlantic Surf Clam Fishery

The Bureau’s Exploratory Fishing Base at Gloucester, Mass.,
in 1966 advised a clam cannery in Wildwood, N.J., concerning a
submersible, air-lift pump to be used on a clam dredge. This
pump will speed up harvesting of sea clams off New Jersey and
Delaware. It delivers large sea clams through a 12-inch rein-
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forced-rubber hose to the deck of the clamming vessel. This
dredge is an improvement over the conventional gear because it
can be towed continuously over clam beds at depths to 120 feet
without having to be hauled to the vessel deck to discharge the
clams.

Gulf of Mexico Red Snapper Fishing

The first of a series of steel refrigerated vessels built for fishing
red snapper on grounds off Honduras and Nicaragua began operat-
ing late in 1966. It made two trips to red snapper areas that had
been found by the Bureau’s Exploratory Fishing Base at Pasca-
goula, Miss. This vessel, the privately owned Highliner, landed
69,000 pounds of snappers—=30,000 in the first trip and 39,000 in
the second. Frozen in individual polyethylene bags, the snappers
were in excellent condition and sold immediately when the vessel
returned to port.

International Tuna Operation

The Bureau’s Exploratory Fishing Bases at Gloucester, Mass.,
and Pascagoula, Miss., assisted a U.S. company that operates a
tuna cannery in Puerto Rico. The Bases gave information about
the operation of longline gear and the availability of tuna in the
Atlantic. Two of the three Japanese longline vessels that the com-
pany bought for tuna fishing in the Equatorial Atlantic Ocean
began fishing in 1966 off West Africa. The third vessel was
reportedly en route from South Korea late in 1966. The vessels
are documented in Panama and carry a crew of South Korean
fishermen and three Japanese fishing experts.

Lake Michigan Alewife Fishery

The Bureau’s Exploratory Fishing Base at Ann Arbor, Mich.,,
advised the Lake Michigan alewife industry concerning plant
layout and vessel conversion. The 1966 alewife catch was almost
30 million pounds—almost double that of 1965. A second new fish
reduction plant was completed in the Green Bay area of Lake
Michigan in April, and construction of a new one was begun in
November. The second plant raised daily reduction capacity to
450 tons of whole fish, and the third is expected to increase the
capacity to 600 tons.

Two additional gill net “tugs” were converted to trawlers to
catch alewives for these reduction plants. A third “tug” was
converted by a new type of alteration—its length was increased by
15 feet and the vessel was repowered with a larger engine.
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Lake Michigan Food Fish Fishery

The Bureau’s Exploratory Fishing Base at Ann Arbor, Mich.,
gave technical assistance to two trawlers that were converted from
gill net vessels. The boats fished for food fishes—chubs and smelt
—under a contract with EDA (Economic Development Adminis-
tration). Trawlers can fish almost year-round. Fishing for chubs
and smelts was previously confined to the spawning period of about
4 weeks, when they were caught in fixed pound nets. The two
vessels are expected to continue trawling after the EDA contracts
are completed.

Pacific Hake Fishery Developments

Pacific hake is a species that has been underutilized, and the
Bureau has stimulated hake fishing in Puget Sound and off the
Washington Coast. Cooperation of industry and the Bureau
stimulated the Puget Sound reduction fishery which began late in
1966. Under cooperative agreements, the Bureau provided com-
mercial vessels with special Cobb pelagic trawls and depth finders.
During the 1965-66 season the vessels caught over 6 million pounds
of hake. This fishery is expected to yield 10 to 20 million pounds
of hake annually.

The Bureau’s Exploratory Fishing Base at Seattle, Wash., began
commercial fishing operations on hake populations off the Wash-
ington Coast in July 1966, and a new reduction plant at Grays
Harbor was opened. A large fleet of U.S.S.R. trawlers fishing for
hake with large otter trawls arrived soon after the U.S. fishery
began. The U.S.S.R. catch was estimated at 220 million pounds;
U.S. production was only about 4 million pounds. The future of
the U.S. hake fishery may depend upon the ability of U.S. fisher-
men to compete on fishing grounds with foreign fleets.

Federal Legislation

In 1966 the Congress passed six acts affecting the U.S. fishing
industry (app. B). A summary of each act follows.

Control or Elimination of Jellyfish (Sea Nettles) and Other
Such Pests in the Coastal Waters of the United States

The Act of November 2, 1966, authorizes the Secretary of the
Interior to cooperate with and help the States and the Common-
wealth of Puerto Rico to control and eliminate jellyfish and other
such pests and to study how to control floating seaweed in such
waters. This Act authorizes appropriation of funds for the
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Federal share for fiscal years 1968, 1969, and 1970 on an increas-
ing scale of $500,000, $750,000, and $1,000,000, respectively. The
sea nettle or common jellyfish of Chesapeake Bay has become a
growing source of physical and psychological irritation to resi-
dents and visitors alike. Its presence discourages swimmers and
waders, who go elsewhere for recreation. The jellyfish, therefore,
has a major impact on the recreation industry, which is economi-
cally important because more people are turning to water-related
recreation.

FPC (Fish Protein Concentrate) and Authorization
for Demonstration Plants

The Act of November 2, 1966, authorizes the Secretary of the
Interior to develop economical processes for producing FPC from
unutilized and underutilized species of fish. The Act authorizes
him to conduct and promote research for this purpose through
grants to and contracts with private agencies. The Secretary may
construct one experimental and demonstration plant for producing
FPC and may lease one additional plant for such purpose. Con-
struction or lease will be delayed until the Secretary of Health,
Education, and Welfare has certified that FPC produced from
whole fish complies with provisions of the Federal Food, Drug,
and Cosmetics Act.

The Act authorizes appropriation of $1,000,000 for constructing
one plant and $1,5655,000 annually for 5 fiscal years beginning with
fiscal year 1968 for leasing one demonstration plant, operating
both plants, and conducting programs authorized by the Act.

Since 1961 the Bureau has been engaged in research and de-
velopment of FPC. The product is inexpensive, stable, and whole-
some, with high nutritive quality. It is a powder that is hy-
gienically prepared from whole fish. Considerable progress has
been made in the development of FPC. Bench-scale experiments
that involved a few ounces of raw material have been superseded
by tests in a model-scale unit that processes many hundreds of
pounds of raw fish.

Pilot plant operations now are necessary for several reasons. A
number of engineering concepts must be tested. The fishing and
processing industries must be shown that the manufacture of FPC
is practical and that the product has many uses. Sufficient quanti-
ties of FPC are needed for large-scale tests of feeding and storage.
Feasibility studies must be made of the feasibility of creating and
developing markets for FPC-supplemented foods. The Congress
passed this Act to meet these needs.
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Fur Seal Act of 1966

The Act of November 2, 1966, supersedes the Fur Seal Act of
1944 and further implements the Interim Convention on the Con-
servation of North Pacific Fur Seals, signed February 9, 1957,
and amended by the Protocol signed October 8, 1963.

The Act of 1966 authorizes the Secretary of the Interior to con-
serve and manage the North Pacific fur seals, to administer the
special reservation of the Pribilof Islands, and to protect sea
otters on the high seas. The Act further authorizes the Secretary
to transfer real and personal property to the native population
and to create a townsite with provision for local self-government.
It is hoped that development of the social, economic, and political
life of the resident Aleuts can parallel that of other U.S. citizens
who choose to live on Government reservations.

The Pribilof Islands, in the Bering Sea about 300 miles off the
Alaska Coast, are a special Government reservation set aside in
1869 for protection and management of the Alaska fur seal herd.
Under provisions of the Fur Seal Act of 1944, as amended (16
U.8.C. 631a-681q), the Secretary of the Interior, through the
Bureau of Commercial Fisheries, administers these Islands to
protect the fur seal herd and harvest the skins. He also provides
for the welfare of about 650 Aleut natives who reside permanently
on St. Paul and St. George Islands.

The Interim Convention on Conservation of North Pacific Fur
Seals signed February 9, 1957, was amended by a Protocol dated
October 8, 1963. This amendment plus progress made in the past
several years in placing the resident Aleuts on the same basis as
other citizens and Federal employees created a need to update the
igg4 Act. Congress responded by enacting the Fur Seal Act of

6.

Marine Resources and Engineering
Development Act of 1966

The Act of June 17, 1966, establishes the National Council on
Marine Resources and Engineering Development. The Council
is at the Secretarial level with the Vice President as Chairman.
The Act also establishes a 15-member Commission that the Presi-
dent appoints from Federal and State Governments, industry,
universities, laboratories, and other institutions engaged in ma-
rine, scientific, or technological work. Four Congressmen are
appointed as advisory members.

The Act contains a Congressional declaration of policy for a co-
ordinated, comprehensive, and long-range program in oceano-



14 BUREAU OF COMMERCIAL FISHERIES

graphic and scientific endeavors, engineering and technology with
relation to the oceans, the Continental Shelf, the Great Lakes, and
the seabed and subsoil of the submarine areas adjacent to coasts
of the United States.

Through efforts of the Council and the Commission an examina-
tion will be made of what is now being done in this area, what
should be done, and recommendations for the best way to do it.
The Council and the Commission will be abolished when they have
completed their task.

This Act is a crystallization of the effort of many Federal agen-
cies that are engaged in some phase of ocean science and ocean-
ography. The importance of the oceans and their resources has
received increasing attention, and Congress recognized the need
for a comprehensive, long-range program in oceanography.

National Sea Grant College and Program Act of 1966

The Act of October 15, 1966, amends the Marine Resources and
Engineering Development Act of 1966. Its purpose is to improve
the Nation’s capability to obtain and use natural resources of the
oceans. It will achieve this goal through a program of financial
support to institutions of higher education and other institutions
concerned with development of marine resources. The Act will
assist in research, development, and applied work necessary to
learn how to use the oceans by following the same concepts that
have been applied to use of the land. The Act will create an
expanded capability for training scientists, technicians, engineers,
and others needed to locate, harvest, and use the ocean’s resources.
The Act will also encourage the development of programs of
practical demonstration that sea grant colleges and other in-
stitutions can use. The programs plus pertinent publications will
provide useful information to persons engaged in development of
marine resources, to the scientific community, and to the general
public.

12-Mile Fishery Jurisdiction

The Act of October 14, 1966, extends the United States’ ex-
clusive fisheries jurisdiction to a 9-mile zone contiguous to the
United States’ 8-mile territorial seas, subject to continuation of
traditional fishing by foreign states within the 9-mile zone as may
be recognized by the United States. The Congress has made it
clear that this Act does not extend jurisdiction of the several
coastal States to the natural resources beneath and in the waters
of the 9-mile fisheries zone or diminish their jurisdiction to such
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resources beneath and in the waters of the 3-mile territorial seas
of the United States.

The Congress passed this Act because foreign fishery activity off
coasts of the United States has increased greatly in recent years.
Large, integrated foreign fleets are now fishing in waters that
Americans alone have fished for generations. Certain segments of
the U.S. fishing industry asked that the fishery jurisdiction of the
United States be expanded. During this same period the trend has
been toward establishment of a 12-mile fisheries rule in inter-
national practice. Many countries acting individually or in concert
with other countries have extended their fisheries limits to 12
miles. Because of these developments in international practice, it
became clear that an extension of the United States’ exclusive
jurisdiction of 9 miles beyond the territorial sea would not be con-
trary to international law.

International Developments

Developments in foreign fisheries, like those in U.S. fisheries,
greatly affect our fishing industry, policies, and programs. The
great success of foreign countries in finding high-seas fishery re-
sources and world markets handicaps our fishing industry. To help
the industry solve these problems, U.S. delegates discussed the
king crab fishery in the eastern Bering Sea with Japanese dele-
gates, and conservation and use of fishery resources off U.S. coasts
with U.S.S.R. delegates. To find foreign markets for U.S. fishery
products, the Bureau participated in trade negotiations and sent
representatives to international trade fairs. The Bureau also par-
ticipated in international meetings and programs and obtained
information on foreign fisheries and assessed their impact on our
fishing industry, policies, and programs. The Bureau also helped
enforce treaties made at previous international meetings.

Developments in Foreign Fisheries

The world record catch of 57.7 million short tons was established
in 1965 and continued the upward trend that began in the early
1950’s. Complete data for the 1966 world catch are not available
yet; however, it appears that for the 17th consecutive year world
fishery production has increased and set a new record. Increased
fishery activities of Japan, Peru, Norway, and U.S.S.R. have con-
tributed to the greater world catch. During this time, however,
the U.S. cateh has increased more slowly than the world catch. The
United States, therefore, has dropped from second to sixth place
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among the leading fishing nations of the world. Peru, Japan, Com-
munist China, Norway, and U.S.S.R. are ahead of the United States
in volume of catches.

United States and Japanese delegations discussed in Washing-
ton, D. C., November 14 to 18, 1966, the Japanese king crab fishery
in the eastern Bering Sea. The delegations agreed to recommend
to their respective Governments an extension for another 2 years
of the November 1964 agreement. There is one exception: the
annual Japanese king crab catch for 1967 and 1968 would be set
at the equivalent of 163,000 cases to avoid possible overfishing. The
Japanese catch for 1965 and 1966 was the equivalent of 185,000
cases. The delegations also agreed to recommend further intensifi-
cation of the study on the king crab resource in the eastern Bering
Sea and presentation of the research results to the International
Commission under the North Pacific Fishery Commission.

Fishery experts of the United States and the U.S.S.R. concluded
a week of technical discussions July 30, 1966, in Moscow on prob-
lems relating to conservation and use of fishery resources off the
U.S. coasts. The two delegations agreed to recommend to their
respective Governments certain measures to alleviate the short-
term problems and to establish procedures looking to long-term
solutions.

Among the recommendations was a proposal that scientific and
technical experts of the two countries meet again in Moscow to
congider further problems of conservation and rules governing fish-
ing vessels on the high seas off the Pacific and Atlantic Coasts of
the United States. This meeting would be followed by another
meeting of representatives of the two Governments to consider
the conclusions of the scientists and technicians and to decide on
further measures that were proposed.

The delegations agreed to recommend that exchanges of fishery
personne] aboard fishing and research vessels of the two countries
in both the Atlantic and Pacific areas be started within a month.
U.S. participants in the exchanges would probably include scien-
tists, fishery management experts, and representatives of the
fishing industry.

It was also recommended that the U.S.S.R. Government take ac-
tion to ease problems arising out of concentrations of vessels on
fishing grounds customarily used by American fishermen. Imme-
diate attention was to be given to the area off Oregon and Wash-
ington. A recommendation was also made that except for its
research vessels the U.S.S.R. would not fish within 12 miles of the
Washington and Oregon Coasts. The U.S.S.R. delegation agreed
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that special instructions would be issued to the U.S.S.R. fleet in
this area.

The delegations also noted problems that had arisen in the
Shumagin Islands area of Alaska where conflicts between fisher-
men of the two countries arose from their use of different types of
fishing gear. It was decided that these problems should be handled
within the framework of an existing agreement between the two
countries governing similar gear problems in the Kodiak area.

United States and U.S.S.R. fishery scientists who met in Moscow
November 10 to 25, 1966, assessed the condition of certain fish
stocks harvested by U.S.S.R. and U.S. fishermen in the Pacific
Ocean, primarily off the Oregon and Washington Coasts, and in
the Atlantic Ocean off the mid-Atlantic States. The talks also
dealt with navigational and other technical problems caused by the
appearance on fishing grounds of many different-sized vessels
using differing fishing methods. The scientists identified several
categories of technical and navigational problems and various pos-
sible means for dealing with them.

Foreign Trade

Bureau staff members analyzed data on foreign trade in fishery
products to determine how changes in import and export trade
affect the U.S. fishing industry. They participated also in the work
of interagency committees that consider various problems in-
volved in fishery product tariffs and trade in connection with
Kennedy Round negotiations.

During 1966, the value of U.S. imports of fishery products was
about $723 million, a gain of 20 percent over the previous record
year of 1965. The value of fishery exports was nearly $100 million,
a gain of 25 percent. Exports in 1966 increased 66 percent in value
over the previous 5-year average.

To expand Western Europe markets for U.S. fishery products,
!:he Bureau’s Office of International Trade Promotion participated
n six 1966 foreign food trade shows. One was a strictly U.S. food
products display at the U.S. Trade Center in Milan, Italy. The
other five shows were international trade fairs in London and
Manchester, England; Vienna, Austria; Munich, Germany; and
Paris, France. Twenty-six U.S. firms participated in one or more
of these shows.

Actua] sales as reported by industry averaged $100,000 per show,
and projected sales for 1967 are expected to exceed $56 million.
Most of the orders were for expensive, high-quality species, such
as Alagka king crab, lobsters, shrimp, salmon, and pasteurized crab
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meat. These sales for dollars will help to correct the import-export
imbalance.

Some products successfully introduced to European markets for
the first time were pasteurized blue crab meat, whitefish caviar,
frozen Maine lobsters, IQF (individually quick frozen) frozen bay
scallops, breaded softshell clams, and frozen shrimp cocktail.

The highlights of the American food exhibits at Vienna, Munich,
and Paris were the attractive displays of fresh fish and shellfish.
Many of the species, such as Dungeness crab, pompano, and Span-
ish mackerel, are not available in Western Europe. A U.S. carrier
flew samples of fresh fish (free of charge) at 3-day intervals from
the Northwest, Northeast, and Gulf of Mexico to these fairs.

Besides developing new markets, these fairs provide U.S. fish
processors with direct exposure to a wide group of food merchants
in foreign countries, an opportunity to find trained and available
foreign representatives to handle their products, and experience
in making necessary international contacts that are essential for
increased exports.

To permit many diversified firms to promote and display their
products overseas, the Bureau does not require them to have a
company representative at their displays, but they must deliver
their products to the show. Bureau personnel coordinate promo-
tional activities at these shows and meet with potential importers,
wholesalers, and distributors. They provide interested tradesmen
with a brief questionnaire. The information obtained from the
questionnaire is carefully compiled and distributed to each partici-
pating firm which then follows up on these leads. This method has
been successful.

Personnel of the U.S. Department of Agriculture, the sponsor of
international food fairs for 11 years, and the Bureau worked close-
ly together in scheduling and putting on these international trade
promotions. The Bureau’s Branch of Marketing contributed also
to the trade promotions by encouraging industry to send products
that have a potential market in one or more European countries.

International Meetings

The more important 1966 international meetings that involved
the Bureau and its personnel were those of the Canadian Atlantic
Offshore Fishing Vessel Conference, Eleventh Pacific Science Con-
gress, Fisheries Policing Conference, Food and Agriculture Or-
ganization of the United Nations, Great Lakes Fishery Commis-
sion, Gulf and Caribbean Fisheries Institute, Indo-Pacific Fisheries
Council, Inter~-American Tropical Tuna Commission, International
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Commission for the Northwest Atlantic Fisheries, International
Convention for the Conservation of Atlantic Tunas, International
Council for the Exploration of the Sea, International Labor Or-
ganization, International North Pacific Fisheries Commission, In-
ternational Pacific Halibut Commission, International Pacific Sal-
mon Fisheries Commission, International Whaling Commission,
North Pacific Fur Seal Commission, and UN/FAO Caribbean
Fisheries Development Project Liaison Officers Meeting.

International Programs

Important international programs in which the Bureau partici-
pated in 1966 were the United Nations’ Codex Alimentarius Com-
mission and its Special Fund Project for the Gulf and Caribbean
and the Foreign Currency Research Program.

Reporting on Foreign Operations

Fishing activities by foreign countries are expanding and chang-
ing continually. The Bureau obtains information needed to assess
the impact of foreign fishery activities and developments on the
U.S. fishing industry and on Government programs and policies.
Overseas fishery attachés in U.S. embassies in Denmark, Ivory
Coast, Japan, and Mexico continued to supply the United States
Government and the commercial fishing industry with news on
fishery developments in their regions. The attaché in West Africa
Prepared a series of reports on the rapidly developing fisheries
in East Africa. Current information on the world’s ever-changing
fisheries provides a basis for many U.S. Government and industry
decisions. Such reports are also used in international negotiations
and in the resolution of international fishery problems.

The Bureau continued to provide current reporting on foreign
fishing activities off United States coasts, particularly operations
of Japanese and Soviet fleets and vessels.

Treaty Enforcement and Foreign Fisheries Surveillance

The Bureau helped the U.S. Coast Guard make aerial and sea
patrols in the Northwest Atlantic Ocean, the Bering Sea, the Gulf
of Alaska, and off the Oregon and Washington Coasts. These
patrols provide effective surveillance of foreign fleet operations.
The surveillance is made to satisfy the continuing concern and
interest by members of Congress, officials of States, and the gen-
eral public. The Bureau helped the Coast Guard with planning
and provided qualified fishery management agents to accompany
all patrol craft. To keep pace with mounting foreign fisheries, the
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cooperators have increased the joint patrols from a few weeks of
patrol by one ship in 1960 to continual year-round surface and
aerial patrols by several ships. The assignment of a new Coast
Guard cutter to the Alaska area in 1966 marked another step in
the systematic strengthening of the U.S. patrol of international
fisheries in this area.

Accomplishments and Operations

Principal Accomplishments

A summary of some of the Bureau’s more important accomplish-
ments in 1966 follows:

North Pacific

Accomplishments in the North Pacific region concerned Alaska
bottomfish explorations; a method for peeling Alaska pink
shrimp ; Alaska shrimp studies ; Alaska Stream investigation; bud-
worm control; Columbia River Fishery Development Program;
Columbia River water quality research; DDT contamination in
Alaska; invention of a plastic driftcard; fish tag tests; develop-
ment of plastic and fiber fishery product containers; king crab re-
search; Naknek River water movement studies; Pacific hake explo-
rations; Pacific hake studies; analysis of catch data of Pacific
ocean perch; administration of Pribilof Iglands fur seal industry;
salmon abundance forecast; and research on salmon distribution
in the Aleutian chain.

Alaska bottomfish explorations.—Using the Bureau vessel John
R. Manning, the Bureau’s Exploratory Fishing Base at Juneau in
September 1966 made exploratory trawling surveys off Sitka in the
Gulf of Alaska. The Manning averaged over 2,300 pounds per
hour of Pacific ocean perch for 41 drags. Off Coronation Island,
it caught 10,500 pounds of sharpchin rockfish in a 1-hour drag. In
water depths of 690 to 750 feet, it took 1,600 to 3,600 pounds of
Alaska pollock per drag.

Alaska pink shrimp.—Scientists at the Bureau’s Technological
Laboratory at Ketchikan, Alaska, overcame an obstacle to com-
mercial production of Alaska pink shrimp. After considerable
research they found a method for peeling the shrimp quickly and
thus maintaining their quality and color. The method involves
heating the whole shrimp at 165° F. for 15 seconds to set the pink
color, then heating the shrimp at 110° F. for 3 minutes to loosen
the shell so that it can be removed easily by a mechanical peeler.
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Because of successful Laboratory tests of this method, plans have
been made to run cooperative Bureau-industry commercial trials.

Alaska shrimp studies.—With the chartered vessel Little Lady,
the Bureau’s Exploratory Fishing Base at Juneau made a shrimp
gear testing and exploratory fishing survey during May and June
1966 along the southeastern coast of Prince of Wales Island.
Shrimp traps of six different designs were test fished and evalu-
ated, and exploratory sets were made at 38 stations. After the
vessel found commercial concentrations of spot shrimp in Hetta
and Klakas Inlets and Cholomondely and Moira Sounds, two com-
mercial shrimpers began fishing in these areas.

Alaska Stream investigation.—The Bureau’s Biological Labora-
tory at Seattle, Wash., completed during 1966 an important report
on variability and possible effect of the oceanographic current,
the Alaska Stream, on forecasting distribution of Bristol Bay
salmon and separation of stocks. On a research cruise of the
Bureau vessel Geo. B. Kelez in January to March 1966 Laboratory
scientists investigated the terminus of the Alaska Stream to deter-
mine the environmental distribution of salmon. Results of this
cruise represented part of the U.S. contribution to the Coopera-
tive Study on the Kuroshio (Japan Current).

Budworm control.—Biologists of the Bureau’s Biological Labo-
ratory at Auke Bay, Alaska, and personnel of the U.S. Forest
Service continued their joint efforts to find an alternative control
method for the black-headed budworm, which attacks the spruce
in Alagka. Development of an insect parasite to control this bud-
worm will preclude use of chemical pesticides that harm fish and
invertebrates that are important as fish food. A biological control,
Bacillus thuringiensis (a bacterium), had no harmful effects on
coho salmon.

Columbia River Fishery Development Program.—This Program
strives to preserve and increase the salmon stocks of the Columbia
River Basin by means of hatcheries, screens on water diversions,
and fishways over barriers.

Complementing these field operations are two study programs,
“Appraisal of Project Results” and “Management Techniques.”
The appraisal investigation evaluates results of hatcheries,
screens, ladders, and various stream improvement practices. The
management investigation includes development of new tech-
niques to improve resource management. The Program has re-
sulted in construction of 21 hatcheries, 720 fish screens, 82 major
fishways, and clearance of obstructions in 1,700 miles of streams.
The Bureau cooperates with the conservation agencies of Wash-
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ington, Oregon, and Idaho, and the Bureau of Sport Fisheries and
Wildlife in programing hatchery egg and fish requirements; in
timing and distributing fish stocks; and in solving problems asso-
ciated with fishery management.

The hatcheries have been effective in increasing the numbers
of coho salmon in the Columbia River, and more cohos are being
caught by the fishery. The commercial catch was less than 1 mil-
lion pounds in 1959; about 2 million pounds in 1964; and about
4.2 million in 1966.

Coho and fall chinook salmon eggs that were surplus to the
needs of hatcheries on the lower Columbia River were sent to the
Snake River in Idaho and to areas above Rock Island Dam on the
main Columbia. About 7,200 coho, for example, were counted in
1966 over Rock Island Dam; the previous high count of 732 was
in 1962. Adult coho that hatched from eggs planted in Clearwater
River in Idaho are being counted at Lewiston Dam as they pass
over it on their way to spawning areas.

The sport fishery catch of coho salmon increased also. Sport
anglers in the mouth of the Columbia River in 1965 caught about
250,000 coho. Their catch in 1964 was 134,000.

An appraisal study has been developed to measure the contribu-
tions of artificially raised fall chinook salmon to the Pacific Ocean
and Columbia River commercial and sport fisheries. At 12 hatch-
eries constructed under the Development Program about 32 mil-
lion, or about 14 percent of the total number of fall chinook sal-
mon produced, have been fin clipped. These marked fish are being
recovered from commercial and sport fisheries in the Ocean from
Alaska to California. Recent calculations based on recoveries of
marked fish from the 1961 brood in the Columbia River show
tentatively that for each dollar spent in hatchery rearing about
$3 worth of fish are harvested by the commercial and sport
fisheries. When data are available on returns of marked fish of
the brood years 1962, 1963, and 1964, contributions to various
fisheries will be calculated. Evaluation of the production of fall
chinook hatcheries is scheduled for completion in 1969 when all
returns from 4 years of marking will be completed.

Because the hatcheries have been so successful with coho salmon,
which have become major contributurs to various fisheries, the
Bureau began an evaluation study with the 1965 c¢oho brood year
fingerlings . This effort is similar to the current fall chinook sal-
mon study. The coho fingerling study has been continued through
the 1966 brood year at all Columbia River hatcheries that rear
them.
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The major construction effort in 1966 was development of fish
passage facilities at Willamette Falls, Oreg., on Willamette River,
a tributary to the lower Columbia River. The first stage of con-
struction began in 1966. The second stage of construction is sched-
uled for early 1967. These fish passage facilities will permit fish
to reach spawning areas in the Willamette River drainage and
thus bring the River into full production for fall chinook and
coho salmon.

The Bureau has given contracts for studies of how to improve
management techniques. Receiving such contracts are State fish
and game agencies, educational institutions, and the Bureau of
Sport Fisheries and Wildlife. Program studies have improved the
operations of hatcheries by conserving manpower, providing bet-
ter production control, and increasing production at a lower cost.
Good starts have been made in improving natural production, in-
creasing survival of young, and determining economical means
other than hatcheries for supplementing natural production. Re-
fined techniques also have been developed for introducing fish into
new areas, developing improved ways for identifying fish after
their return from the Pacific Ocean, determining the optimum size
for releasing fish from artificial propagation facilities, and exam-
ining various ways of altering fish habitats. Maximum use was
made of the incubation channel on Abernathy Creek where 6 mil-
lion eggs were planted in the gravel. Over 78 percent of the sal-
mon larvae survives to the emergent stage—the highest known
survival of fall chinook salmon eggs incubated in a controlled
flow channel.

Columbia River water quality research.—Research of the
Bureau’s Biological Laboratory at Seattle, Wash., has shown that
the Snake River has a profound effect on the limnology of McNary
Reservoir. Separate physical, chemical, and biological environ-
Ments are created in the area that extends from the confluence of
the Columbia and Snake Rivers to McNary Dam. Cross sections
of the Reservoir are characterized by different temperature, dis-
solved oxygen, turbidity, zooplankton, and chlorophyll extract
from one side to the other with a central mixing zone.

DDT contamination in Alaska.—The Bureau’s Biological Labo-
ratory at Auke Bay, Alaska, has collected fish from sites through-
out Alagka and has analyzed them for DDT. Results showed that
DDT had extensively contaminated all areas except remote Arctic
slopes in the northeast. Residues were especially high in the Fair-
banks area, which has had military and civilian mosquito control
Programs for many years.



24 BUREAU OF COMMERCIAL FISHERIES

Drifteard invention.—A biologist of the Bureau’s Biological
Laboratory at Auke Bay, Alaska, devised a new type of light-
weight, simple, and inexpensive plastic driftcard to chart surface
ocean currents. A patent is being secured for the Bureau. This
new driftcard is less subject to surface wind action than previous
driftecards. It is also superior to conventional drift bottles in cost,
weight, and responsiveness to currents. The driftcards have an
international-orange color, are serially numbered, and have an
integral return postage-free card. They have been used success-
fully in Southeastern Alaska to relate net surface water transport
to migration routes of juvenile pink salmon.

Fish tag tests.—Bureau and contractor personnel have made a
new model sonic tag that is to be placed inside a fish. The tag was
tested at the Bureaw’s Bonneville Field Station in Oregon and at
its Biological Laboratory at Seattle, Wash., to determine how it
affected chinook salmon and steelhead trout. Tagged adult chinook
salmon have been held for 5 weeks with no apparent ill effect.
Because steelheads regurgitated tags that were placed in their
stomach, researchers concluded that internal tags of the present
design are unsuitable for steelheads.

Advanced design and construction of new external and internal
sonic tags have extended the reception range on all models to
1 mile. Battery life has been increased to 10 weeks for the
internal tag and 12 weeks for the larger external tag.

Fishery product containers.—After cooperatively determining
the most desirable characteristics in reusable fish shipping con-
tainers and disposable ones, Bureau marketing personnel in the
North Pacific, several plastic companies, fishing firms, and airlines
incorporated these characteristics in plastic and fiber containers.
Because fishery products can be air shipped now to many areas of
the world, the improved containers will help expand U.S. fishery
markets. Bureau marketing personnel also taught shippers how
to obtain the best results from the containers and liners.

King crab research.—Data on Japanese and U.S.S.R. king crab
catch and effort for the eastern Bering Sea continue to show the
condition of the stocks. A preliminary study of U.S.S.R. data by
the Bureau’s Biological Laboratory at Auke Bay, Alaska, showed
that the catch per unit of effort has been falling steadily since the
beginning of its crab fishery in the eastern Bering Sea. The catch
per unit of effort per day in 1960 was 2.48 crabs; in 1965 it had
dropped to 0.47.

Naknek River water movement tracked.—Using fluorescent dye,
biologists of the Bureau’s Biological Laboratory at Auke Bay,
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Alaska, tracked the movement of Naknek River water for 25 miles
through Kvichak Bay, Alaska. Temperature and salinity measure-
ments across the Bay showed vigorous vertical mixing and less
saline waters offshore. Juvenile migrating salmon, or smolts,
were in greatest numbers in turbid waters shoreward of the
120-foot depth contour. Smolts migrated mainly westward in
more saline waters along the north side of the Alaska Peninsula
and fairly close to shore.

Pacific hake explorations.—The Bureau’s Exploratory Fishing
Base in Seattle, Wash., in 1966 continued exploratory fishing for
Pacific hake. The vessel John N. Cobb found hake populations
over the Continental Shelf off Oregon and Washington where
they are available in commercial quantities until November. A
smaller population of hake was located inside Puget Sound. The
anchovies in the Oregon-Washington coastal area are a resource
that could be fished during the off season for hake.

Pacific hake studies.—Because the Bureau-designed midwater
trawl has made it possible to catch large quantities of Pacific hake,
the Bureau is investigating the potential use of this fish. The
Bureaw’s Technological Laboratory at Seattle, Wash., in 1966
continued to study the possible demand for Pacific hake in the
edible fish market. The Laboratory is working on the development
of products, such as fresh fillets, frozen fillets, frozen fish blocks,
and specialty items. An important finding is that hake are satis-
factory for fish sausage or fish cakes. The characteristic softening
of the hake flesh, however, will deter the sale of this fish in the
fresh market, so further study of this problem is needed. The
Laboratory is continuing its research on the reduction of Pacific
hake into fish meal, oil, and solubles. A plant was built in the
State of Washington in 1966 to produce fish meal from hake. This
new industry has a potential for further development.

Pacific ocean perch.—The Bureaw’s Biological Laboratory at
Auke Bay, Alaska, has analyzed the catch data gathered by its
biologists aboard Japanese trawlers in the Gulf of Alaska and the
Bering Sea. Day and night captures of Pacific ocean perch differ
markedly. Day catches average over 215 times the weights of
night catches. These catch differences probably reflect the day-
time behavior of Pacific ocean perch. Electronic recording devices
show the fish clustered near the bottom during the day and
dispersed vertically during darkness. The Atlantic ocean perch, a
close relative to the Pacific ocean perch, has similar habits.

Pribilof Islands fur seal industry.—The Bureau in 1966 con-
tinued to administer the fur seal industry of the Pribilof Islands
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and the communities of St. Paul and St. George. Because only
male seals were harvested during the 1966 season, the take of
52,866 sealskins (42,365 on St. Paul Island and 10,501 on St.
George Island) fell below that of previous years. Under terms of
the Interim Convention on Conservation of North Pacific Fur
Seals, the Governments of Canada and Japan each received 15 per-
cent of the sealskins harvested. Of the U.S. share, 4,626 skins
were reserved for research and development.

At spring and fall auctions in 1966, 42,021 sealskins were sold
for the account of the U.S. Government. Gross sales of these skins
totaled $4,519,768 and netted the U.S. Treasury $3,186,901.59.

Services comparable to those performed by an Executive Direc-
tor were again provided the North Pacific Fur Seal Commission
during the interval between the ninth annual meeting in Ottawa,
Canada, February 21 to 24, 1966, and the tenth annual meeting
to be held in Washington, D.C., February 1967.

The Fur Seal Act of 1966, enacted November 2, 1966, leaves
substantially unchanged the section on conservation and protec-
tion of the North Pacific fur seals. The Act, among other things,
gives effect to the Fur Seal Convention of 1957; provides means
for establishing a townsite and an incorporated village on St. Paul
Island; provides additional Civil Service retirement benefits for
Aleut residents; transfers responsibility for funding the Pribilof
medical program to the Public Health Service; and provides for
an annual consultation with State of Alaska officials about expend-
itures of receipts from the sale of sealskins.

The Bureau continued its research and development program in
1966 to improve sealskin processing techniques and to develop
competitive knowledge in processing Alaska sealskins. Two other
firms in 1965 expressed an interest in the research and develop-
ment program, and the Bureau in 1965 provided each firm with
80 raw sealskins for experimental processing. The National Bu-
reau of Standards tested these skins, and fur seal industry
representatives evaluated them. Prices received for these skins
at public auction in New York City in September 1966 were gen-
erally lower than those received for the well-established products
of the company that processed most of the sealskins.

Salmon abundance forecast.—Fishery scientists of the Bureau’s
Biological Laboratory at Seattle, Wash., fished for salmon in the
eastern Bering Sea in June 1966. They used the vessel Geo. B.
Kelez to obtain information on relative numbers and timing of the
incoming return of sockeye salmon to Bristol Bay. Their results
caused these scientists to change their earlier forecast of 33 mil-
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lion fish. Their new forecast was 8 to 17 million. The run in 1966
was about 19.5 million. This forecast benefited both the fishing
industry and the State of Alaska fishery management agency.

Salmon distribution in the Aleutian cheain.—On cruises of the
Geo. B. Kelez south of Attu Island in the Aleutian chain, fishery
scientists of the Bureau’s Biological Laboratory at Seattle, Wash.,
found concentrations of salmon in areas later fished by the Japa-
nese mothership fleet. Information from these cruises provided
the basis for understanding the relation of salmon distribution
and Japanese fishing. Samples of scales and blood, also collected
on these cruises, determined the geographic origin of the salmon
and indicated what proportion of the sampled population would
enter the U.S. fishery in 1966.

California

The chief accomplishments in California involved the anchovy
fishery; costs and earnings of tuna seiners; fish cookery and han-
dling; marine fish culture; collection of oceanographic data;
plankton sampling gear; purse seine design and construction of a
model; and sonar equipment.

Anchovy fishery—A new anchovy fishery in California has
stimulated the Bureau’s California Current Resources Laboratory
at La Jolla to carry on further research on this important com-
mercial species. Surveys of eggs and larvae, conducted under the
aegis of the California Cooperative Oceanic Fisheries Investiga-
tions (CalCOFI), have provided evidence that the abundance of
anchovy larvae increased 10-fold during 1951-65 and that the
population of adult anchovies now represents a resource of 4 or
5 million tons. To establish a base year against which to measure
future fluctuations in the anchovy population, the Bureau’s Labo-
ratory, using the new research vessel David Starr Jordan, resumed
monthly surveys of eggs and larvae off the coasts of California
and Baja California.

Using methods developed at the Bureau Laboratory, the Cali-
fornia Department of Fish and Game has tagged 50,000 anchovies
with small, metal, internal tags to study their migration and dis-
tribution along the California Coast. The Laboratory is continuing
to study anchovy tagging mortality and tagging techniques to
improve the efficiency of the State’s program.

Costs and earnings of tuna seiners.—The fishing industry has
been able to apply the results of a cooperative study by the staff
of the Bureau Tuna Resources Laboratory and Van Camp Seafood
Company on the efficiency of tuna seiners. In the past 6 to 10
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years the efficiency and composition of the California-based tuna
fleet have changed, and the trend has been to build larger tuna
purse seiners. These changes raised questions on how vessel size
and other factors affect earnings. An analysis was made of cost
of operation and gross revenues of ships in the fleet during 1952
57 (adjusted to current operations) based on catch rates, tuna
prices, vessel size, species composition of the catch, average days
at sea each year, and catch rate efficiency. Under the prevailing
conditions of catch rates and prices, the optimum vessel size was
one that could carry about 420 tons of tuna.

As a result of these studies, National Marine Terminals of San
Diego, Calif., have launched Operation Stretch that will add
14 feet to the twelve 118-foot vessels that it operates. This length-
ening increases their capacity from 350 tons to 430 tons but does
not necessitate an increase in the number of crew or in the operat-
ing cost of the vessel. The first of the ‘“jumboized” vessels, the
FElsie A, was launched in October 1966.

Fish cookery and handling.—Bureau marketing personnel in
California carried on programs to increase the use and acceptance
of fishery products. The programs involved demonstrations of how
to handle and cook the flsh. Attending these programs were school
lunch supervisors, apprentice butchers (who also work behind the
seafood counter), college home economics majors, and advanced
students enrolled in the Navy food service school. A program had
two parts. A fishery marketing specialist lectured on purchasing,
handling, nutritional value, ease and variety of preparation,
economy, and availability of fishery products. A home economist
then prepared several seafood recipes and discussed menu planning
and care of fishery products. After the seafood was eaten, the
program concluded with a question and answer period.

Marine fish culture.— The Bureau’s California Current Re-
sources Laboratory at La Jolla reared Pacific mackerel and sar-
dines from the egg to an advanced juvenile stage in its experi-
mental sea-water aquarium. Very young fish were fed natural
plankton (microscopic plants and animals collected at sea).
Abundant food and warm water stimulated rapid growth. Most
mackerel, for example, grew to almost a half inch in length in 7
days and to almost 1 inch in 2 weeks. This major breakthrough is
one of the most important recent developments in marine fishery
biology. It will permit Bureau scientists to better understand the
life history and habits of these fish and to determine the factors
that influence survival. The abundance of fish populations of com-
mercial value is affected markedly by early survival.
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Oceanographic data collection.—The Bureau’s Biological Labo-
ratory at Stanford, Calif., is testing a new system for obtaining
the oceanographic information that is important to the commercial
fishing industry. From such information, it may be possible to
predict where the environment is most favorable for concentra-
tions of commercial fish. The system consists of an electronic
thermometer known as an expendable bathythermograph, or XBT.
It can be dropped from a moving ship at speeds up to 30 knots
(35 statute miles an hour). As it sinks rapidly downward, it
registers on shipboard a continuous record of temperature down to
1,500 feet in 90 seconds. Because the ship need not stop and be-
cause the system does not require special technical skill beyond
that already possessed by ships’ officers, the XBT offers the possi-
bility of being used by cooperating merchant ships and other ships
of opportunity. This is the most economical means known of get-
ting temperature data below the ocean surface. Because of the
generous cooperation of the Matson Navigation Company and its
ships’ officers, the test of this method is proceeding satisfactorily.

In addition to determining the reliability and accuracy of this
device for collecting oceanographic information, the proposed 14—
month test of the XBT system will give seasonal temperature
changes and, by computation, seasonal variations also in strength
and location of boundaries of the California Current which flanks
our Pacific Coast. Continued in future years, it would tell how
seasonal cycles of temperature vary from year to year.

Plankton sampling gear.—The Bureau’s California Current Re-
sources Laboratory at La Jolla made major gains in 1966 toward
the development of better plankton sampling gear for accurately
assessing productivity in the ocean. Biologists on special cruises
of the David Starr Jordan in 1966 studied the hydrodynamics of
plankton nets, especially the clogging rate as related to mesh
aperture size and amount of plankton. Data are available that will
permit sampling nets to be designed efficiently for any given
environmental conditions.

Purse seine design and construction of a model.—The staff of
the Bureau’s Tuna Resources Laboratory at La Jolla and a visiting
scientist from Israel have tried to improve fishing efficiency by
reducing the percentage of tuna schools that escape while the purse
seine is being set. After studying operations of nets from various
countries, these scientists produced a new design for a purse seine
and constructed a model for study in a swimming pool and a lake.
Studies of the model show that a purse seine can be designed to
sink in about half the time of the seines now in use. Also, with a
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different configuration at the ends of the net, the purse seine will
fish more deeply at the boat. The same total quantity of mesh is
used along the same length of cork line but with a different hang--
in or looseness ratio and a different configuration in depth. Be-
cause the model studies indicate that this design will be much more
efficient than the nets in use, the California tuna industry is sup-
porting the construction of a full-sized modified purse seine that
will be tested by the local fleet.

Sonar equipment.—The research sonar equipment on the David
Starr Jordan may supplant conventional surveys as a method for
assessing abundance of fish populations. Sonar observations, ob-
tained by the Bureau’s California Current Resources Laboratory
at La Jolla, on several cruises of the Jordan, show promise that the
extent, identity, and abundance of anchovy and other schooling
fishes in the California Current area may be determined ac-
curately.

Hawaii

In the Hawaiian area the chief accomplishments concern an
oceanographic atlas for the Pacific Ocean and tuna studies.

“Oceanographic Atlas of the Pacific Ocean.”-—A significant ac-
complishment of the Bureau’s Biological Laboratory at Honolulu
was the completion of the “Oceanographic Atlas of the Pacific
Ocean.” It provides a definitive summary of data from more than
50,000 oceanographic stations taken by various agencies between
1917 and 1964 ; it describes also the environment of every known
and potential fishery resource of the Pacific Ocean.

As one byproduct of the Atlas, records for the western Pacific
region where the warm Kuroshio current meets the cold Oyashio
current off Japan were examined in the light of a theoretical model
that accounts for currents and distributions of temperature and
other variables in a qualitative and a quantitative manner. This
model could provide a powerful tool to both fishermen and scien-
tists for understanding and predicting events in this key area of
the North Pacific. Even more importantly, it may explain what
happens in analogous regions of other fishery areas of the world,
such as the rich Gulf Stream-Labrador Current region. In
studies of central Pacific resources, the model is being applied to
the Hawaiian region, where a similar but lesser phenomenon
exists in the wake of the island chain, an area now fished only by
Japanese longlines.

Tuna studies.~—The Bureau’s Biological Laboratory at Honolulu
hag developed evidence leading to the conclusion that one of the
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last large untouched tuna resources in the world lies in the Central
Pacific Ocean. This is the stock of skipjack tunas that are older
than the young fish caught in the eastern Pacific Ocean and
younger than the old fish taken in the Japanese longline catch in
the central Pacific. The intermediate size group supports a small
industry in Hawaii, but the bulk of them is never caught. Esti-
mates of the size of this stock vary between a 2-fold and a 17-fold
increase of maximum sustainable yield over the present 77,000
tons caught annually in the eastern Pacific. This resource is
probably subsurface and somewhere between the Equator and lat.
15° N., and between long. 120° and 1560° W. Oceanographic re-
search at the Laboratory has provided clues on where these tunas
are most likely to be found in this vast area. Information on the
vertical distribution of these fish is lacking but will soon be
supplied.

An advanced-design sonar was installed in 1966 on the Labora-
tory’s research vessel Townsend Cromwell. The sonar will detect
a gkipjack at a distance of about 720 feet from the ship and skip-
jack schools at greater distances. Laboratory scientists have
measured swimming speeds of subsurface fishes. They are be-
ginning to relate the vertical distribution of fish targets with the
vertical oceanographic structure.

For several years the Laboratory has made pioneering studies
on tuna physiology and behavior. Its accomplishments in 1966
were substantial: First, determination that the little tunny is less
sensitive to underwater sound than the yellowfin tuna. Second,
studies of vision have shown that skipjack tunas should be able to
recognize their own kin at a maximum distance of about 10 feet
when they are 100 feet beneath the surface (information that may
bear very importantly on their schooling habits) and recognize
the characteristic particolored feeding display of the tunas at a far
greater distance (36 feet) ; that the little tunny and possibly other
tunas and tunalike fishes are less responsive to food flavors at
night than during the day. Third, that the response of tunas to
food flavors is probably by olfaction rather than taste. Fourth,
that little tunny, the handiest experimental fish of the tunalike
fishes, feed only in the daytime.

Gulf of Mexico

In the Gulf of Mexico area the chief accomplishments were
harvesting fishes for industrial use; market development of under-
utilized species; harvesting shrimp ; shrimp studies; and unutilized
and underutilized fish resources.
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Harvesting fishes for industrial use.—In the northern Guif of
Mexico the Bureau’s Exploratory Fishing Base at Pascagoula,
Miss., tested techniques for harvesting anchovies and herringlike
and sardinelike groups of fishes for industrial uses. During a
cruise of the Oregon in February 1966, Bureau personnel tested a
system using a night light and a fish pump.

Market development of underutilized species.—Bureau market-
ing personnel in the Gulf of Mexico developed markets in 1966 for
mullet, Spanish mackerel, calico scallops, and soft clams. They
introduced these underutilized species to restaurant chains, State
school lunch programs, and State institutions.

Canned mullet made a favorable impression. Three restaurant
chains agreed to use it. Most schools and State institutions also
are using this product. Its reception in foreign countries was also
good. Canned mullet was sold to the Congo, through the program
of AID (Agency for International Development). At the inter-
national food trade fairs in which it participated, the Bureau’s
Office of International Trade Program displayed mullet, which was
of considerable inferest to European buyers.

Spanish mackerel fillets also were being used by about a dozen
cafeteria chains. The Florida Board of Conservation is helping
the chains by providing them with promotional materials.

The promotion of calico scallops by industry, North Carolina
State officials, and Bureau marketing personnel was another suc-
cess. One large restaurant chain bought 200,000 pounds of them;
and a large seafood processor, 100,000 pounds. A large shrimp
company is experimenting with these scallops for possible national
distribution.

Still another product that has been successfully introduced in
the Southern States is soft clams. They are a permanent item on
the menu of a restaurant chain. Several shrimp processors also
are interested in adding them to their lines of fishery products.

Shrimp harvesting.~—The Bureau’s Exploratory Fishing Base at
Pascagoula, Miss., in 1966 completed the development and testing
on a commercial scale of an electrical trawling method for catching
brown and pink shrimp. The electrical trawl catches these shrimp
during the day when they normally are in burrows in the mud of
the sea bottom and are not taken by conventional shrimp trawls.
(Previous fishing for brown and pink shrimp has been limited
mostly to the night.) Electric currents discharged from an elec-
trode array, towed in front of the electrical trawl, stimulate
shrimp to jump from burrows into the path of the advancing
trawl.
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Catch data from comparative shrimp trawl tows made with one
conventional trawl and one electrical trawl show that day catches
made with the electrical trawl are about equal to normal night
catehes made with conventional trawls. Electrical trawl catches
averaged 109 percent of night catches made with conventional
trawls off the Alabama Coast and 96 percent of those made off the
Texas Coast. When results of these studies are widely known, the
fishing fleet is expected to rapidly adopt commercially available
electro-trawling units.

Shrimp studies.—Biologists at the Bureau’s Biological Labora-
tory at Galveston, Tex., continued their studies of shrimp culture.
They reared shrimp through the larval stages from eggs spawned
in the Laboratory. The growth of the shrimp was increased
markedly by providing them with suitable foods and maintaining
the proper water quality.

These biologists believe it will soon be possible to culture shrimp
to restock areas where natural stocks have been reduced. They
believe also that shrimp can be commercially farmed in the United
States as in Japan.

Prediction of abundance of brown shrimp off Texas by Bureau
scientists at Galveston is now a routine program, based upon com-
puter techniques and routine sampling on offshore trawling
grounds and bays.

These scientists found also that postlarval brown shrimp appear
to overwinter near shore in water shallower than 18 feet. These
burrow into the bottom and remain dormant until the water tem-
perature reaches about 65° F.

Data on growth, mortality, and dispersion from tagging pink
shrimp in the Tortugas area indicate that harvests are approach-
ing the maximum sustainable yield.

Shrimp larvae, according to these scientists, are distributed in
patches, limited both vertically and horizontally. These patches do
not diffuse except under conditions of extreme turbulence. Cur-
rents critically control eventual distribution of the larvae to
estuaries.

Bureau personnel found also that shrimp nursery areas that
have been dredged and bulkheaded for harbor improvement or
land development produce fewer shrimp than do undisturbed
areas.

Unutilized and underutilized fish resources—Using the Bureau
vessel Geo. M. Bowers and a chartered airplane, scientists from the
Bureau’s Exploratory Fishing Base at Pascagoula, Miss., studied
the extent and size of unutilized and underutilized fish resources in
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the Gulf of Mexico. Large schools of thread herring were surveyed
with echo sounding from the surface and aerial photography from
an airplane. The scientists estimated that the Gulf of Mexico has
about 1 million tons of thread herring. Although less information
is available on the anchovy, they think the same quantity of
anchovies may be present. They also tested gear to develop tech-
niques for catching thread herring and anchovies.

Atlantic

The chief accomplishments of the Atlantic Coast include new
information on deep-sea fishes; a data exchange system; environ-
mental studies in New England; Fish Protein Concentrate; fish
systematics; fishes of south Atlantic States; groundfish and sea
scallops; irradiation preservation of fish; maps of the middle At-
lantic Continental Shelf; menhaden; oyster culture in salt-water
ponds; river herring; shellfish farming; shellfish mortality; shell-
fish selective breeding; surf clam survey; swordfish and tuna ex-
plorations; tropical Atlantic fishes and environment; tuna studies;
and the Woods Hole Aquarium.

Bermuda deep-sea fishes.—Using the R/V Undaunted of the
Bureau’s Tropical Atlantic Biological Laboratory at Miami, Fla.,
personnel of the Bureau’s Ichthyological Laboratory at Washing-
ton, D.C., fished for deep-sea fishes near Bermuda. The 10-foot
Isaacs-Kidd mid-water trawls made poor catches of adult bathy-
pelagic fishes at depths of 1,771 feet, 2,460 feet, and 7,216 feet. A
series of tows with a 614-foot diameter plankton net at depths of
400, 705, 1,128, 1,830, 2,572, 3,031, 3,680, and 4,920 feet, however,
made rich catches of larval fishes. In eight surface collections at
night, dip nets caught larger specimens but fewer species of lan-
ternfishes, and surface tows took smaller specimens but more
species of lanternfishes. Astronesthid fishes were taken only in
surface tows.

Personnel from the University of Miami Medical School partici-
pated in this cruise to obtain blood, urine, kidney tissue, and
luminescent tissue from fresh specimens of deep-sea angler fishes.

Data exchange system.—The Bureau’s Tropical Atlantic Bio-
logical Laboratory at Miami, Fla., has organized a data exchange
system with some West African countries. Contacts with the
French-supported ORSTOM Laboratories in the French West
African colonies have been particularly beneficial. The information
on oceanography and fisheries is important to Bureau projects and
will also be useful to the Commission for the Conservation of
Atlantic Tunas when it is established.
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Environmental studies in New Emngland.—The Bureau’s En-
vironmental Oceanographic Research Program, Washington, D. C.,
continued its studies of the temperature requirements and toler-
ances of sedentary marine animals of the New England fishing
grounds. Samples of the bottom animals were dredged every 6
weeks off Cape Cod, Mass. The U.S. Coast Guard cooperated in
maintaining temperature recorders on the bottom at various
depths in the study area. These recorders, designed to operate
without attention for up to 400 days, are recessed in the 614-ton
concrete mooring blocks of large navigation type buoys. The suc-
cess of this method for maintaining instruments in an exposed
Continental Shelf area is significant, for it offers a means for
regularly obtaining environmental data on the fishing grounds.

FPC (Fish Protein Concentrate) —Progress continued to be
made in the FPC research program that began in 1963. Studies of
processing and engineering are being made at the Bureau-con-
structed and Bureau-operated model FPC unit at the Bureau’s
Technological Laboratory, College Park, Md. The unit can produce
daily 100 pounds of FPC from fresh fish and provides FPC for
chemical tests, feeding studies, and economic feasibility analyses.
Data from the model studies are being used to develop engineering
and design criteria for constructing pilot and commercial-size
plants. These data were used also to develop a food additive peti-
tion that the Bureau submitted in February 1966 to FDA (Food
and Drug Administration). The Bureau later provided FDA with
additional material to support the petition that substantiates the
nutritive value and wholesomeness of FPC as developed by the
Bureau.

Production of a satisfactory FPC will upgrade the economic
position of the U.S. fishing industry and also provide high-quality
protein for the peoples of geographical areas now suffering from
malnutrition and starvation.

Fish Systematics Program.—The Bureau’s reference collection
of western tropical Atlantic fishes—about 1,500 species in 15,000
separate collections—was moved in July 1966 into a new, 2,600-
square-foot, air-conditioned annex to the Bureau’s Tropical At-
lantic Biological Laboratory at Miami, Fla. Work continued on
the preparation of field guides to the western Atlantic Carangidae
(jacks, scads, and pompanos) and to the Clupeidae (herringlike
fishes) of the Indian Ocean. These guides will be part of a series
of field guides designed for scientists and commercial and sport
fishermen.

Fighes of South Atlantic States.—The Bureau’s Biological Lab-
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oratory at Brunswick, Ga., devoted its major efforts in 1966 to
studying young fishes of a coastal tidal zone. Identification of
young fish from almost 8 years of seining in ocean beaches,
marshes, and tidewater of a fresh~water river has been completed.

The study on fishes taken incidental to shrimp trawling con-
tinued. This research will provide information on the biology of
the fish fauna in the estuaries and coastal environments of this
southeastern area. _

Groundfish and sea scallops.—The Bureaw’s Biological Lab-
oratory at Woods Hole, Mass., continued its study of the effect of
fishing on populations of New England groundfish and sea scallops.
Intensified U.S.S.R. fishing on haddock, cod, silver hake, red hake,
yvellowtail flounder, and sea scallops has increased the importance
of these studies. Because most of these stocks are now fished at or
beyond their maximum sustainable yields, international agreement
on limitation of catch is imperative.

The Bureau’s research vessel Albatross IV has now completed
the first 3-year series of intensive surveys of groundfish and the
environment. These surveys establish ecological bench marks for
future studies. This program has also demonstrated the usefulness
of new survey techniques that use a single vessel to estimate the
abundance of fish.

Irradiation preservation of fish.—AEC (Atomic Energy Com-
mission) has constructed irradiation units for use on Bureau re-
search vessels. The units destroy the bacteria that cause fish to
spoil. When landed on the vessel, fish have few bacteria; their
quality is at its peak. Immediately after death, enzymatic changes
occur, and the bacteria increase, causing loss of quality and then
spoilage. Even though kept in ice, fish are highly perishable. Trips
from ports to fishing grounds and return may take many days, so
there is ample time for deterioration in quality.

The Bureau is using these irradiators in the Northwest Atlantic
and in the Gulf of Mexico. If it is feasible to use irradiation at sea,
fish of extremely high quality can be landed. With this process a
vessel might remain at sea 20 to 25 days and still deliver a load of
high-quality fish.

Several species including haddock and clams have been recently
irradiated at sea. The Bureau’s Technological Laboratory at
Gloucester, Mass., is now testing their odors and taste.

The MPDI (Marine Products Development Irradiator) at Glou-
cester, Mass., constructed by AEC and dedicated in 1964, is being
used for several studies. These are (1) the effect of commercial
handling methods on quality of irradiated products, (2) large-
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scale consumer evaluation of these products, and (3) economics of
the irradiation process. This unit irradiated over 150 lots of
products, totaling over 42,000 pounds in 1966. Most of the products
irradiated were fish, but fruits, meats, chickens, and nonfood
products were also handled. In some of this irradiation, the De-
partment of the Army and the U.S. Department of Agriculture
cooperated with the Bureau.

The Bureau has submitted a petition to FDA (Food and Drug
Administration) to permit commercial use of irradiated cod, had-
dock, pollock, flounder, and sole. FDA holds that radioisotopes are
a food additive, so its approval is necessary.

Maps of the Middle Atlantic Continental Shelf.—The Bureau’s
Environmental Oceanic Research Program, Washington, D. C.,
completed detailed bottom topographic mapping of the Middle At-
lantic Continental Shelf and arranged for the U.S. Coast and Geo-
detic Survey to publish the maps. They will increase understand-
ing of the environmental factors that influence distribution and
abundance of fish. Because bottom topography affects bottom sedi-
ments, temperature, currents, and other environmental factors,
scientists can use the maps to interpret data on these factors and
to plan research cruises. Fishermen can use the maps to locate
favorable fishing grounds.

Menhaden studies.—The menhaden fishery, our most important
fishery in terms of pounds landed and our fourth most valuable, is
beset by many problems. The fishery and the resource may be
characterized in recent years by declining catches, increased pro-
portions of younger fish, poor spawning since 1958, and a shift of
the fishery to the South Atlantic and Gulf of Mexico. The Gulf of
Mexico catch dropped sharply in 1966.

To understand the causes of these problems, scientists at the
Bureau’s Biological Laboratory at Beaufort, N.C., have expanded
their study of menhaden on the Atlantic and Gulf of Mexico
Coasts. A major tagging study is under way to better define
growth, mortality, movements, and stocks. New tags and methods
of recovery are being used.

Oyster culture in salt-water ponds.—The Bureau’s Biological
Laboratories at Oxford, Md., and Galveston, Tex., are investigat-
ing the use of the many natural and artificial salt-water ponds
along Maryland and Texas Coasts as controllable environments for
rearing oysters. The scientists suspended hatchery-reared seed
oysters on shell strings from rafts or frame structures in these
ponds. IFertilizer was added to the water to stimulate production
of food for the oysters. By markedly increasing growth and re-
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ducing predation, this method has resulted in a much greater
production of oysters than would have occurred on natural beds.

River herring.—The Bureau’s Technological Laboratory at
Gloucester, Mass., and the Atlantic Herring Association studied
ways to improve the quality of canned river herring. The tech-
nologists were able to stabilize the color of tomato sauce added to
1-pound oval cans of herring and thus improve the appearance of
the product. The scientists are investigating several other river
herring products. Various concentrations of a liquid smoke flavor
have been added to precooked alewives that were then sealed and
heat sterilized. Canned fillets with liquid smoke flavor and tomato
sauce also were prepared. Samples of all these packs are going
through storage life and product quality evaluation.

Shellfish farming.—The Bureau’s Biological Laboratory at Mil-
ford, Conn., has studied clam and oyster rearing. These studies
have helped commercial cultivators of shellfish. Ten commercial
hatcheries in the United States are using the knowledge and
methods acquired in these studies. They are spawning and rearing
clams and oysters to sizes that can be planted on the beds. These
small shellfish are called “seed” when they are planted. Many
employees of these hatcheries were trained at the Laboratory in
Milford. In 1966, the first commercial shellfish hatchery on the
Pacific Coast was established.

Shellfish mortality.—Because predators, parasites, and diseases
can prevent successful shellfish culture, the biologists at the Bu-
reau’s Biological Laboratories at Milford, Conn., and Oxford, Md.,
are investigating these enemies and their control. Two Bureau
papers published during 1966 describe the spore stage of Min-
chinia nelsoni (known algo as MSX) and provide another link in
understanding its life history. Periodic sampling of oysters in
Chesapeake Bay has provided a greater understanding of the
prevalence and distribution of MSX,

A shellfish disease specialist from the Laboratory at Oxford and
a shellfish biologist from the State of Washington went to Japan,
Korea, and Taiwan during 1966 to see what diseases and micro-
parasites are present in the seed oyster stocks that may be im-
ported for stocking on the West Coast.

Cooperative studies among the Laboratory at Oxford and the
States of New York, Delaware, New Jersey, Maryland, and Vir-
ginia are making excellent progress in developing MSX-resistant
oyster stocks.

In another cooperative study, biologists from Oxford are helping
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the States of Washington, Oregon, and California study oyster
mortalities of unknown origin.

Shellfish selective breeding.—Preliminary studies by scientists
at the Bureau’s Biological Laboratory at Milford, Conn., have
demonstrated that selective breeding for desirable characteristics
in shellfish, such as rapid growth and resistance to disease, can be
as important to shellfish culture as it has been to modern agricul-
ture. A geneticist at the Laboratory has begun research on
genetic variation, production of mutations, and arrangement of
chromosomes in clams and oysters.

Surf clam survey.—The Bureau’s Exploratory Fishing Basge at
Gloucester, Mass., continued its surf clam survey with the Bureau
vessel Delaware along the middle Atlantic Coast 5 to 25 miles from
shore. Some tows of the 4-foot-wide jet dredge took more clams
than was initially expected. Many areas yielded 1 or more bushels
per 4-minute tow ; some areas yielded up to 18 bushels per tow.

During a cruise with the Delaware, Bureau gear specialists
tested an experimental clam dredge that used an electrically driven
submersible electric water pump in place of the conventional deck-
mounted pump. Preliminary results indicated that the Bureau-
developed dredge might be more effective and efficient than the
conventional type, particularly when fishing in depths over 120
feet. The new pump eliminates the bulky 6-inch rubber hose that
the conventional pump has to use.

Swordfish and tuna explorations.—The Bureau’s Exploratory
Fishing Base at Gloucester, Mass., continued exploratory fishing
for swordfish and tunas in the North Atlantic. Special emphasis
was placed upon use of environmental data, particularly sea sur-
face and subsurface temperatures, to find areas most favorable for
fishing operations. Sea surface isotherm and thermocline depth
charts were received daily by a radio facsimile recorder aboard
the Bureau vessel Delaware and used to locate the optimum en-
vironment for tunas. These charts use the data prepared by the
Navy’s Oceanographic Office and broadcast to vessels at sea as part
of the Anti-Submarine Warfare Environmental Predictions Serv-
ice. The Navy radioed several times daily and this saved much
time that would otherwise be required for searching out suitable
environments, which were fished later with longline gear.

Using similar longline gear, the Bureau’s Exploratory Fishing
Station at St. Simons Island, Ga., made four cruises with the
Bureau vessel Oregon in 1966 off the southeast Atlantic Coast to
gain additional information on seasonal distribution, abundance,
and migrations of swordfish and tunas. Immediately upon com-
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pletion of each cruise, results were forwarded to industry members
for their use.

Tropical Atlantic fishes and environment.—The Bureau’s Tropi-
cal Atlantic Biological Laboratory at Miami, Fla., continued to
study distribution and abundance of marine fishes as related to
the environment. Studies of the eastern tropical Atlantic show
that waters of the Gulf of Guinea are among the world’s most
productive oceanic areas. In an area of upwelling in waters off the
Republic of Ivory Coast, for example, inorganic carbon is fixed by
phytoplankton at a rate of 0.78 gram of carbon per square meter
per day, whereas the average production rate for the open ocean is
thought to be about 0.15 g.C/m.?/day.

Tuna studies.—During oceanographic and fish surveys by the
Geronimo and the Undaunted of the Bureau’s Tropical Atlantic
Biological Laboratory, Miami, Fla., large schools of yellowfin and
skipjack tunas were found west of St. Vincent Island and west of
the northern Grenadines (Lesser Antilles). Preliminary investi-
gations indicated that the fish were congregated in association
with an eddy system leeward of the island chain. Aircraft obser-
vations supplemented surface observations.

Studies of larval fish distribution and abundance yield valuable
information on spawning populations of adult fish. Work con-
tinues on identification of tuna larvae from the western Atlantic.
Unexpectedly, larvae of bigeye tuna are most abundant; larvae of
skipjack tuna occur commonly in the samples.

For the first time an analysis of the Japanese Atlantic longline
fishery became possible because the Japanese Government pub-
lished detailed catch and effort statistics. The heavily increased
fishing effort (from about 100,000 hooks in 1956 to over 55 million
in 1963) reduced the abundance of yellowfin tuna throughout most
of the tropical Atlantic. Although less heavily fished, albacore also
declined in abundance.

Woods Hole Aquarium.—Attendance in the summer of 1966 at
the Woods Hole, Mass., Aquarium continued at its previous level
of nearly 3,000 visitors a day. The Bureau’s Biological Laboratory
at Woods Hole operates the Aquarium for both educational and
experimental purposes.

Great Lakes

The chief accomplishments in the Great Lakes region are de-
velopment of an alewife reduction industry; study of Lake Michi-
gan fish populations; improvement of Lake Superior commercial
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ﬁshing industry; study of Missouri River reservoirs; and control
of sea lampreys.

Alewife fishery—The Bureauw’s Exploratory Fishing Base at
Ann Arbor, Mich., has stimulated and supported the development
of an alewife reduction industry in the Great Lakes region. Re-
duction plant capacity on Lake Superior and Lake Michigan has
grown to 1.2 million pounds per day, and the catch of alewives for
1966 in these Lakes was 29 million pounds. Recent surveys in
Lake Huron have located an unfished stock of alewives. Estimates
based on surveys and catches indicate that alewife production in
the Great Lakes can grow to at least 70 million pounds annually.
The Bureau is providing technical assistance to encourage the en-
largement of the fishing fleet so that more alewives can be caught
to satisfy the expected increase in demand by reduction plants.

Lake Michigan fish populations—An intensive study was com-
pleted of conditions that caused drastic changes after 1900 in the
population structure of major fish stocks in Lake Michigan. High
fishing intensity plus the explosive increase in the sea lamprey
population in the 1940’s destroyed the lake trout resource. Sea
lampreys also drastically reduced the population of larger chubs.
By the mid-1950’s one small species of chub became abundant be-
cause it was not vulnerable to sea lamprey attack and because
carnivorous fish were no longer available to prey on it. Heavy fish-
ing on this chub reduced its population and thus created an en-
vironmental niche that brought about the population explosion of
the alewife, which is now the dominant fish in Lake Michigan.

Lake Superior commercial fishing industry study.—The Bureau,
the Economic Development Administration (successor of Area Re-
development Administration), and the fishing industry cooperated
in 1966 in an effort to improve the Lake Superior commercial figsh-
ing industry. They installed a full-scale processing facility at
Hancock, Mich. A private company formed by Lake Superior
processors operates it, and a Bureau representative provides tech-
nical agsistance to the plant director. The cooperators designed
the operation primarily to produce raw, individually quick frozen
unbreaded and breaded cisco and chub fillets, and headed and
gutted smelts.

Missouri River reservoirs-—The Bureau’s Biological Laboratory
at Ann Arbor, Mich., began a study of the aquatic environment of
Oahe Reservoir, S. Dak. The Laboratory’s staff at Mobridge, S.
Dak., established several limnological stations and collected data
on water level fluctuations, bank erosion, silt deposition, character-
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istics of the Reservoir soil, water temperatures, turbidity, plankton,
bottom fauna, and water chemistry. Routine sampling of these
characteristics will furnish data for studies on factors that in-
fluence the growth and survival of fish stocks in the Reservoir.

Personnel at Mobridge field station also made exploratory fish-
ing and gear studies to provide information on seasonal abun-
dance and availability of the fish, to find areas suitable for trawl-
ing, and to determine what size of trawls is most satisfactory
for the Oahe Reservoir. Commercially significant catches (aver-
aging 150 pounds per 15-minute drag) of carp, buffalofishes,
and carpsuckers have been made.

Sea lamprey control—The abundance of lampreys declined
significantly in 1966 in Lake Superior. The catch of adult lam-
preys at electrical barriers on 16 index tributary streams in U.S.
waters decreased 60 percent from 1965. This decrease amounts
to a 90-percent reduction over the level of abundance before
lamprey control measures were started. The Canadian Depart-
ment of Fisheries also reported comparable decreases in Canadian
waters. Initial treatments of all lamprey-producing streams in
Lake Michigan were completed during 1966, and, in addition,
18 lamprey—infested streams on the U.S. side of Lake Huron were
successfully treated with the chemical lampricide.

Lake trout stocks are responding favorably to reduced lamprey
populations. In Lake Superior the incidence of fresh lamprey
wounds on trout in most inshore areas has declined about 90
percent since 1961. Abundance of lake trout in the Lake has
been increasing at an annual rate of about 25 percent in recent
years because of the reduced lamprey population and because of
the stocking of hatchery-reared trout. Treatments of lamprey-—
infested streams were completed only recently in Lake Michigan,
and an assessment of their impact on lake trout will require
more time.

General

Many Bureau activities in 1966 had nationwide effects. These
activities include the Commercial Fisheries Research and Develop-
ment Act of 1964; cooperatives; economic situation and outlook
reports; exploratory fishing in fresh water; fishery product pub-
licity; fishery statistics; inspection and certification program;
Market News Service reporting; marketing cooperators sought;
National Anadromous Fish Program; oil and gas activities; pesti-
cide surveillance; pollution studies; smoked fish research program;
standards and specifications for fishery products; survey instru-
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ment development; transportation of fishery products; and water
resource developments,

Commercial Fisheries Research and Development Act of 1964.—
The States have responded well to the program established by the
Commercial Fisheries Research and Development Act of 1964
(Public Law 88-309). As of December 31, 1966, 201 project
proposals from 49 States had been approved for funding. Con-
tracts that were awarded in 48 States have obligated about $5.2
million of fiscal years 1966 and 1967 Federal funds. The total
State and Federal costs of project work completed or in progress
is about $7.2 million.

The States participating in the program are conducting, either
directly or through subcontracts, projects dealing with resource
ecology; improvement of fishing gear and methods; propagation
of commercial species; fish processing and product development;
marketing; economics research; extension services; construction
of laboratories and vessels; and collection and dissemination of
statistics.

In each of fiscal years 1966 and 1967, $4.1 million was appro-
priated for Section 4(a) of the Act, which provides aid to States
on a cost-sharing basis. Projects funded under this Section are
at either a 50-percent or a 75-percent level of Federal participa-
tion.

Funds provided under this Act, now in its second full year of
operation, are enabling the States to develop and use more fully
their research and development capabilities which, together with
the Federal effort, will bridge many gaps in our knowledge of
fishery resources. This will lead to an improvement in the total
effort to conserve the resource and strengthen the economic status
of the industry.

Cooperatives.—The Bureau advises and assists many fishery
cooperatives. Its personnel in 1966 helped organize cooperatives
in Alaska, Florida, and Massachusetts. The personnel also found
the existing cooperatives had complied satisfactorily with the
Fishery Cooperative Marketing Act of 1934.

U.S. fishery cooperatives in October 1966 numbered 102, with
10,124 members operating 7,614 craft. The cooperatives pro-
vided more services for their members and increased the volume
of fishery products marketed.

Foreign countries, especially developing ones, were deeply inter-
ested in the cooperative movement. Inquiries and requests for
assistance came from several U.S. and international organizations
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dedicated to the cooperative movement and from various foreign
governments.

Economic situation and outlook reports.—A new series of re-
ports on the economic situation and outlook for various fishery
commodities were released in 1966 to the public. Four issues of
this series each year are devoted to shellfish and another four to
food fish. Prices, landings, production of processed products,
imports, exports, and inventories are analyzed to obtain a picture
of probable market conditions and price movements in the future.
These reports are designed to help the fishing industry make de-
cisions on short-run and intermediate production, distribution,
and pricing. They also assist personnel in Government and re-
lated industries who make decisions in the planning and manage-
ment of their areas of interest or responsibility. Thirteen hun-
dred industry people from 44 States, the District of Columbia,
and a considerable number of Government officials have asked to
receive these reports regularly.

Exploratory fishing in fresh water.—The Bureau’s field station
at Kelso, Ark., further improved the capabilities of the haul seine
system used to harvest fish from the rice farm ponds. Catches
of up to 35,000 pounds of catfish were taken from ponds with a
special mechanical seine-rope puller. This system has contributed
greatly to the rapidly expanding commercial fishery in ponds in
the central and southern States. A project is under way in Kelso
to develop a system to move fish out of ponds into a harvest area
by some method other than the haul seine.

Fishery product publicity.—To increase sales of fishery prod-
ucts, the Bureau used newspaper, radio, and television coverage;
demonstrated fish cookery technigues; developed and distributed
free recipes; developed and published recipe booklets for sale; and
circulated films.

Through contact with food editors of newspapers and maga-
zines, the Bureau obtained over 74,000 column inches of space in
these publications, which have a fotal readership of over 300
million subscribers or purchasers. It is estimated that during
1966 this material reached the average consumer 414 times. This
estimate does not mean that each consumer read this information;
it means that the exposure was equal to this figure.

Bureau marketing representatives during 1966 arranged several
hundred radio and television public service shows. These pro-
grams were mostly interview shows in which representatives of
the Bureau or fishing industry informed the public about fishery
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products; preparation techniques, best buys, and availability of
Bureau publications.

The Bureau’s home economists developed and tested 633 insti-
tutional, school lunch, restaurant, and consumer recipes in 1966.
These recipes were distributed to institutional dieticians, school
lunch supervisors, restaurant chefs, and magazine and newspaper
food editors throughout the country.

The Bureau also developed and offered for sale through the
U.S. Government Printing Office three colored recipe publications,
“The letters from the captain’s wife,” “Fancy catfish,” and “Sea-
food slimmers.” These publications were offered also through
newspaper, radio, and television publicity, and fish cookery demon-
stration programs.

The Bureau also began production of a film on trout for the
U.S. Trout Farmers Association and one on menhaden for the
National Fish Meal and Oil Association.

Two hundred cooperating film libraries make national distribu-
tion of Bureau-produced fishery educational films. During 1966,
150 prints of the sardine film, “Flavor of Maine,” produced by
the Bureau in 1965 for the Maine Sardine Council, were deposited
and circulated in the libraries’ distribution system. Exclusive
of television audiences, more than 3 million persons in 1966
viewed films on 22 different subjects.

Fishery statistics.—Annual commercial fishery data on each
of the 47 States that have commercial fisheries were assembled.
These data include the number of fishermen and fishing craft,
catch by gear, volume, and value of the catch, production of
manufactured fishery commodities, and foreign trade in fishery
products. Monthly landing bulletins for 19 States were issued
in cooperation with the State fishery departments. Information
was released monthly on freezing and cold storage holdings of
fish and shellfish, and on the production of fish meal, oil, and
solubles. Quarterly reports on the monthly production of fish
sticks and portions and breaded shrimp also were issued.

Inspection and certification program.—The Bureau provided
40 processing plants with continuous inspection and certification
services of fishery products in 1966, These services are on a re-
imbursable basis. Sixty Federal inspectors examined 230 million
pounds of fishery products. The eight lot inspection offices
throughout the United States provided inspection services for 22
States and various municipal, State, and Federal agencies that
use Bureau inspection in procuring fishery products.
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The inspection program also provided industry with more eco-
nomical inspection services. Twenty—eight inspectors from other
Federal inspection agencies were cross—-licensed to sample and
inspect the quality and condition of fishery products. A mobile
inspection laboratory was again operated in the Gloucester, Mass.,
area to provide on-the—spot inspection of fishery products for
firms within a 100-mile radius.

Market News Service reporting.~——The Market News Service
continued to provide the U.S. fishing industry with current in-
formation on landings, receipts, prices, demand, markets, stocks,
imports and exports, and new developments in domestic and
foreign fisheries.

Fishery Products Reports are issued daily by seven Market
News Service offices at Boston; New York City; Hampton, Va.
(includes data from Baltimore, Md.) ; New Orleans; Chicago; San
Pedro, Calif.; and Seattle. The field offices also issue monthly
and annual summaries of market news data and special market
reports.

Marketing cooperators sought.—Bureau marketing personnel
in 1966 continued working with several national firms that manu-
facture products complementary to seafoods. National publicity
obtained by linking fishery products to allied products, including
sauces, spices, fruits, pastry products, metal foils, and beverages,
and to home economics courses of utility companies, resulted in a
great deal of favorable publicity for the fishing industry. The
importance of working relations between the Bureau and pro-
ducers of products allied with fish has long been recognized. Be-
cause of the Bureau’s contacts, several firms handling allied prod-
ucts developed television, newspaper, and in—store tie~in publicity
materials. Bureau representatives arranged also for placing
several thousand point—of-sale materials (posters, signs, and pic-
tures) in retail outlets throughout the country. Cooperators paid
for the materials.

National Anadromous Fish Program.—The States have re-
sponded well to the National Anadromous Fish Program, estab-
lished by the Anadromous Fish Act (Public Law 89-304) of
October 30, 1965. Fifteen States during 1966 submitted 30 proj-
ects. These anadromous fish projects include studies of biology,
use of stocks, population size, abundance indexes, migratory habits,
restoration and rehabilitation of runs, and construction of hatch-
eries, egg-taking stations, and fish screens. The total first-year
cost of these projects, including the States’ share, is $1,200,960.

In fiscal year 1967 (which began July 1, 1966), $1 million
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was made available to the Bureau as matching funds for the 31
States bordering the Oceans and the Great Lakes.

The Act, administered jointly by the Bureau and the Bureau
of Sport Fisheries and Wildlife, authorizes Federal appropria-
tions up to $25 million through June 30, 1970, for conservation,
development, and enhancement of the Nation’s anadromous fish
resources. The Act also includes Great Lakes fishes that spawn
in streams tributary to the Lakes. Under the Act, Federal funds
may be used to finance up to 50 percent of project costs.

Oil and gas activities—The Bureau in 1966 continued close
linison with State and Federal agencies concerned with explora-
tions for oil and gas on the Outer Continental Shelf. Of special
interest to commercial fisheries are seismic and drilling operations
in fishing areas. Santa Barbara Channel off the southern Cali-
fornia Coast and Georges Bank off the New England Coast are
two areas where such operations may interfere with fishing.

Pesticide surveillance.—Scientists of the Bureau’s Biological
Laboratory at Gulf Breeze, Fla., in cooperation with researchers
in State and university agencies, measured the concentration of
pesticides in representative fish species from about 200 sampling
stations in 15 States and the Great Lakes. The observations
generally indicated relatively low levels of chlorinated hydro-
carbon compounds. In some areas and seasons, however, the
amount in fish and shellfish increased greatly.

Pollution studies.—Estuarine, pesticide, and radiobiology
studies at the Bureau’s Biological Laboratories at Beaufort, N.C.,
Gulf Breeze and St. Petersburg, Fla., and Galveston, Tex., are pro-
viding basic information on environmental requirements of many
commercial fish and shellfish and the effects of pollutants upon
them. This knowledge is important for developing fish and shell-
fish farming operations and for protecting estuarine areas that
are vital to the well-being of about 75 percent of the marine
species used for food.

Smoked fish research.—Data obtained by the Bureau in its
program to develop safe and practical processing methods for
smoked fish have been made available to the fishing industry. The
Department of the Interior and the Public Health Service of the
Department of Health, Education, and Welfare jointly published
a sanitation manual for smoked fish establishments. These agen-
cies are reviewing two manuals. One describes a safe processing
method for smoked fish that was developed from recent Bureau
research. The other gives a guideline for shipboard handling
of fish destined for use as smoked fish.
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Standards and specifications for fishery products.—Another
standard was added in 1966 to the voluntary U.S. standards for
grades for 14 fishery products. The Bureau developed these
standards after 1956 at the request of the fishing industry. The
U.S. Department of the Interior’s voluntary inspection and cer-
tification service bases its grading program on these standards.
The latest standard is for frozen headless dressed whiting.

Other activities included work on a proposed standard for
grades of frozen raw sea scallops. This standard will contain
quality assurance provisions as used in military specifications.
Work was completed also on the NASPO (National Association of
State Purchasing Officials) fish specification for shucked oysters
and clams.

Survey instrument development.—The Bureau's Oceanographic
Instrumentation Program, Washington, D.C., helped Bureau bio-
logical laboratories develop instrument systems for their research.
The Program assisted the Bureau Laboratory at Stanford, Calif.,
with instruments for measuring water temperatures at the sur-
face and in the depths; the California Current Resources Labora-
tory at La Jolla with plankton samplers; and the Bureau’s Bio-
logical Laboratory at Woods Hole, Mass., with the bathykymo-
graph for fish nets. The Program also worked extensively to
establish various applications of satellite technology in fishery
research and evaluation.

Transportation of fishery products—Work on transportation
of fishery products during 1966 centered around maintenance of
adequate transport service. In other years the Bureau was con-
cerned more with rates and charges and with maintaining fishery
exemption from economic regulation for motor vehicles transport-
ing fresh and frozen fish.

Fresh fish products used to be transported largely by rail-
way express, but reduction in the number of passengers has re-
duced the express service. The Bureau is working with represent-
atives of the fishing industry to find other methods for transport-
ing fresh fish.

The Bureau staff gathered, tabulated, and analyzed information
from truckers on fresh and frozen fish shipments from Massa-
chusetts. A preliminary report of the results of this study was
presented to the 1966 National Fisheries Institute Convention.
The report showed a trend toward a slightly increasing number
of pickups and dropoffs by truckmen hauling fresh and frozen fish.

Air carriers continue to be deeply interested in handling fresh
fish. The Civil Aeronautics Administration permitted low exper-



REPORT FOR CALENDAR YEAR 1966 49

imental rates from Seattle, Wash., to test the possibilities for
increasing the shipments of fish by air and to ascertain if the
airlines could handle these shipments at a profit. The tests
showed that containers must be improved and that suitable ground
facilities and methods of handling iced fish must be devised.

The Bureau staff participated in two regulatory proceedings in
1966. One proceeding was before the ICC (Interstate Commerce
Commission) and the other before the FMC (Federal Maritime
Commission). The former was ICC Docket No. MC-66562 et al.,
“Railway Express Agency, Incorporated, Petition for Removal of
Rail-Haul Restrictions,” and the latter FMC Docket Nos. 66-22
and 66-23, “Alaska General Increase in Rates—Peninsula and
Bering Sea Areas of Alaska.” In the ICC proceeding the Express
Agency wants restrictions removed from its numerous certifi-
cates to operate motor vehicles intercity. The restrictions require
a prior or a subsequent rail haul of the shipper’s traffic. If the
restrictions are removed, the Express Agency could use motor
trucks from origin to destination on routes where good rail service
no longer exists. Removal of the restrictions is important also
to certain segments of the fishing industry to ensure that its
perishable products continue to be sent to its established trade.
Many localities cannot be serviced if the restrictions remain.

In the FMC proceeding canned salmon and other fishery product
rates are involved.

Water resource developments.—Because the needs of our in-
creasing population continue to grow, water resource develop-
ments are increasing also. Through its water resource coordina-
tors and its river basin staff in Alaska, the Bureau helps evaluate
how proposed water developments affect fish resources. The
Bureau determines what is needed to maintain and increase the
fish resources in face of the proposed developments. Of particular
interest to the Bureau are the effects of proposed water develop-
ment projects in the Columbia River Basin and in other parts of
the Pacific Northwest.

The Bureau of Commercial Fisheries and the Bureau of Sport
Fisheries and Wildlife have vigorously opposed for more than a
yvear a proposed project in Florida that would change upper Old
Tampa Bay into a fresh-~water lake. The Southwest Florida
Water Management District and the Hillshorough County authori-
ties highly favor the project. If the project were carried out,
these 17 square miles of productive marine habitat lying within
Hillsborough and Pinellas Counties would be destroyed. Bureau
efforts convinced most of the Pinellas County Commissioners of
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the inadvisability of the project. Their opposition caused the
Hillsborough County Commission to withdraw funds that had
been reserved for carrying out the project.

Considerable Bureau effort was devoted also to coordinating
studies on the Corps of Engineers’ Texas Coast Hurricane project;
one segment of the project includes the productive Galveston Bay
area. Plans for this area were potentially disastrous to the
fishery resources of the Bay. In a number of meetings with the
Corps, a suitable series of scale-model tests were devised to pro-
vide answers that should satisfy both the Bureau and the planning
agency.

The North Atlantic Region during 1966 reviewed and reported
on many separate water resource development projects affecting
commercial fishery resources. Most of the projects were asso-
ciated with alterations of the estuarine and coastal environment
by numerous proposed navigation, beach erosion control, and
hurricane protection projects under Federal planning or under
Federal permits.

Special studies were developed and policy and technical advisory
committees established for conserving fishery resources associated
with Storm King Mountain pumped storage projects, Hudson
River, Cornwall, N.Y.; Canal Electric power plant, Cape Cod
Canal, Sandwich, Mass.; and Chesapeake and Delaware Canal
spoil disposal in Upper Chesapeake Bay, Md.

The Bureau participated in several framework “Type I” com-
prehensive studies on the Ohio, Missouri, and Upper Mississippi
River Basins. The Bureau’s portion of these studies involves exist-
ing and potential commercial fisheries within these extensive
River Basins. Findings give information on demands for com-
mercially valuable fish, analysis of the supply, and possibilities
for managing the fisheries. In 1966, reports were completed on
commercial fisheries in Lower Missouri tributaries, Yellowstone
Basin, and Platte Basin; the 1965 Ohio Basin report was updated
to include, among other things, material on the Basin’s expanding
mussel industry. The economics of the removal of rough fish in
Minnesota lakes was analyzed further.

The Bureau also placed extensive input into the Federal Water
Pollution Control Administration’s developing study on the Great
Lakes—Illinois River Basin Project. Comprehensive reports were
completed on the commercial fisheries of Lakes Erie and Michigan,
with particular emphasis on effects of present and future pollution.

Besides investigating the smaller but more imminent projects,
the Bureau’s River Basin Studies unit has a continuing program
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of data gathering on effects of large-scale potential projects. On
the Copper River, for example, alternative proposals call for either
a 600-foot high or a 1,000—foot high dam at the Wood Canyon
site. Over 1 million sockeye salmon were taken in 1966 in the
commercial fishery in the Copper River district. To develop
means of counting the salmon that pass the damsite, field parties
at Wood Canyon captured salmon in fish wheels, marked the
fish, 'and then recaptured them later on the spawning grounds.
With the knowledge gained in 1966, the River Basins personnel
can improve their sampling technique and obtain data that will
lead to a statistically valid estimate of the number of fish reaching
the spawning grounds.

In Portland, Oreg., the Bureau has a small staff of hydraulic
engineers and biologists who participate in planning and design-
ing fish facilities associated with water development projects on a
nationwide basis. The staff participates in the planning and
designing of large hatcheries on the Cowlitz River built in con-
nection with the Mayfield and Mossyrock hydroelectric projects.
It is concerned also with another large hatchery being planned
for the Dworshak Project on North Fork, Clearwater River,
Idaho. Evaluations are under way at the Mayfield, Round Butte,
Cougar, and Fall Creek projects to determine the adequacy of
fish facilities, particularly those designed to collect and pass the
small fish that are migrating downstream. The staff frequently
inspected the construction of major fish facilities at John Day,
Wells, and Hells Canyon projects in the Columbia River Basin.
The staff inspected and made plans for evaluating the recently
completed facilities at Fall Creek Dam in the Willamette system
and the reconstructed fishways at Lewiston Dam on the Clear-
water. The staff closely watched the new fishway at Willamette
Falls during the critical early stages of construction and repre-
sented the Fish and Wildlife Service in giving advice on fish
passage and fish protective facilities for several projects in east-
ern United States. Paramount among these projects in eastern
United States are the Storm King Mountain Project on the Hudson,
Tocks Island Dam on the Delaware, and Turner Falls on the Con-
necticut. The staff also suggested a plan for fish passage and
propagation for the Wood Canyon Project on the Copper River in
Alaska.

Fisheries Financial Assistance Programs

The Bureau in fiscal year 1966 continued to administrate its
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three loan programs to aid the U.S. fishing industry. The activi-
ties of these programs are summarized below.

Fisheries Loan Program

The Fisheries Loan Program continued operations that began
in the latter part of 1956. Public Law 89-85, enacted July 1,
1965, authorized continuation of this Program. This Law ex-
tended the life of the Fisheries Loan Fund to June 30, 1970, and
expanded the purposes for which loans may be made. The pri-
mary change provided procedures for financing or refinancing
the cost of purchasing or constructing a new or used commercial
fishing vessel. During fiscal year 1966, 186 applications totaling
$3,724,525 were received and 92 for $1,912,895 were approved.
The total since the Program began is 1,830 applications for
$46,458,719, and of these, 957 for $21,119,566 have been approved
(app. C).

Fishing Vessel Construction Differential Subsidy Program

Public Law 86-516 authorized the Fishing Vessel Construction
Differential Subsidy Program that began in 1960, and Public
Law 88-498, approved August 30, 1964, amended P.L. 86-516.
This legislation modified the Subsidy Program and increased the
amount of subsidy that may be paid from 33-1/3 to 50 percent
of the domestic cost. To carry out the purposes of the Act during
fiscal year 1966, an appropriation of $5 million was made. A
vessel must meet certain requirements to be eligible for a subsidy.
It must be of advanced design that will enable it to operate far-
ther from port, be equipped with newly developed gear, and must
not operate in a fishery if such operation would cause economic
hardship to efficient vessels already in that fishery. A public
hearing is required on each application before a finding of eligi-
bility can be made. After regulations were adopted in December
1964, the first applications under this revised Program were re-
ceived. Under the expanded Program as of June 30, 1966, the
Bureau received 69 applications for subsidies estimated at about
$16,867,000. Of these, 37 were from New England, 11 from the
Gulf Coast area, 15 from California, and 4 from Seattle, Wash.
Forty of these applications were approved after hearings, and
construction of eight subsidized vessels was begun by the end of
fiscal year 1966,

Fishing Vessel Mortgage and Loan Insurance Program

The Fishing Vessel Mortgage and Loan Insurance Program was
continued during fiscal year 1966. This Program provides for
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Government insurance of mortgages given for construction, re-
construction, or reconditioning of fishing vessels. During the
year 45 applications for insurance totaling $2,908,253 were re-
ceived, bringing the total applications to 122 for $10,378,245.
Thirty applications involving $1,870,689 were approved during
the year, and 16 for $1,785,600 were pending on June 30, 1966,
Since this Program began in 1960, the Department of Interior
has approved 93 for a total of $6,721,656. Vessel owners and
lending agencies continued to be interested in this Program.

American Fisheries Advisory Committee

Most members of the American Fisheries Advisory Committee
are from the fishing industry. Under provisions of the Salton-
stall-Kennedy Act of July 1, 1954, the Secretary of Interior
appoints them. They give him advice and recommendations on
formation of policy, rules, and regulations relating to requests
by industry for assistance and other matters considered appro-
priate by the Committee Chairman, The Committee met in 1966
in Washington, D.C., May 9 and 10 and in Irvington, Va., October
24 to 26.

Appendix D lists the Committee members of 1966.

New Programs

In 1966 the Bureau began several new research programs. One
program seeks to determine the optimum shrimp fishing effort
in zones in the Gulf of Mexico. Another program is the study of
the anchovy. Other new programs are EASTROPAC (an inter-
national cooperative oceanographic study of the eastern tropical
Pacific); economic analysis of the relative efficiency of certain
fishing vessels; economic feasibility of establishing a fish block
industry in the Pacific Northwest and Alaska; and studies on
harvesting Pacific Northwest pelagic fish. Still other new pro-
grams are the Man-in-the-Sea Program; Missouri River tail-
water studies; planning, programming, budgeting, and evaluation
system; salmonid loss assessment; spacecraft oceanography; and
techniques for successful fish farming.

Analysis to Determine Optimum Shrimp Fishing Effort
in Zones in the Gulf of Mexico

The Bureau in 1966 began a cost analysis of fishing from various
ports on alternative fishing grounds. In the Gulf of Mexico
shrimp fishery, the size of shrimp taken corresponds directly to
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the fishing zone in which they are caught. The basic problem
in this fishery is obtaining maximum economic returns over time.
Will fishermen, for example, be better off in the long run to fish
in shallow zones where the cost is less and catch small shrimp that
have a lower value or in deeper water where shrimp are more
dispersed and more costly to catch but are larger and more valu-
able?

Anchovy Studies

Much new information is needed on the biology and population
dynamics of the increasingly abundant northern anchovy of our
Pacific Coast if the resource is to be used effectively and con-
served adequately. Fishery scientists have estimated that its total
population off our Pacific Coast has been estimated at 5 million
tons and its potential annual harvest at 200,000 to 500,000 tons,
worth $4 to $10 million to the fishermen.

To obtain this information, a cooperative study of the anchovy
has been started. The Bureau’s California Current Resources
Laboratory at La Jolla participates in it. The participants will
study the abundance and distribution of anchovy eggs, juveniles,
and adults. They also will delimit anchovy spawning areas, tag
them, define their subpopulations, and determine rates of fecundity
and mortality. The California Cooperative Oceanic Fishery In-
vestigations, in which the Bureau is an active participant, will
watch closely the anchovies to determine possible effects on stocks
of the new reduction fishery, which the State of California au-
thorized for the first time in the 1965--66 season and approved
for the 1966-67 season.

EASTROPAC

The basic planning for EASTROPAC, an international coopera-
tive oceanographic study of the eastern tropical Pacific, was com-
pleted in 1966. Full-scale field work is to begin early in 1967
and continue for about 18 months. The Bureau’s Tuna Resources
Laboratory at La Jolla, Calif., employed a Coordinator for EAST-
ROPAC. The principal aim of EASTROPAC is to improve our
knowledge of the oceanography and the fishery resources of a
broad region of the equatorial and southeastern Pacific; much of
this region is outside the present major fishing grounds. The
work plan is to carry out physical, chemical, and biological sur-
veys in a region between the Coast and long. 126° W. and from
lat. 20° S. to 80° N. These surveys will be followed by explora-
tory fishing in areas that the oceanographic studies have shown
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to be most productive. Yellowfin tuna stocks in the eastern
tropical Pacific show definite signs of overfishing, and new sources
of tuna are required to maintain the industry in a healthy condi-
tion. Skipjack tuna offer the most promise and will receive spe-
cial attention in the investigations. Other U.S. agencies and insti-
tutions, Chile, Peru, and Ecuador will participate in EASTROPAC.

Economic Analysis of the Relative Efficiency of
Certain Fishing Vessels

The Bureau began a comparison of the economic efficiencies of
certain fishing vessels in the foreign fleet and in the Boston off-
shore fleet. The New England fishing industry lags far behind
foreign fisheries in developing and using highly efficient vessels
and gear to catch fish and store and process them abosdrd ship.
Information on some of these new techniques will be obtained
through a research contract the Bureau has with Sea Fishery
Institute, Gdynia, Poland. The Bureau will analyze engineering
and cost data obtained under the contract. The analysis should
provide domestic fishermen and investors with information that
will encourage them to obtain the type of vessels and gear neces-
sary to improve the efficiency of the New England fishing industry.

Economic Feasibility of Establishing a Fish Block Industry
in the Pacific Northwest and Alaska

Despite the rapidly expanding domestic market for fish sticks
and fish portions, nearly all the raw material for these products—
frozen fish blocks—is imported. In the northern Pacific, a large
number of fish of species suitable for manufacturing into fish blocks
are underutilized. The domestic industry is apparently uncertain
whether it is profitable to produce fish blocks.

A new Bureau study will establish industry guidelines for de-
termining relative prices and costs that must prevail if the Pacific
Northwest and Alaska fishing industry is to compete profitably
in the manufacture of fish blocks. The Bureau personnel will
estimate costs of processing fish blocks under commercial condi-
tions on the West Coast. They will relate these costs to the prices
for fish blocks imported into the United States and will estimate
prices that are feasible for raw fish to be used in fish blocks. In
addition, Bureau personnel will study available exploratory fishing
and biological data to determine which underutilized species are
available and estimate whether they could be caught and landed
at prices that would permit their use in domestic blocks. If such
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a fishery is feasible, a study will be needed to ascertain the pos-
sible market area within which these blocks can compete.

Harvesting Pacific Northwest Pelagic Fish

The Bureau’s Exploratory Fishing and Gear Research Base in
Seattle, Wash., began a program to develop techniques for har-
vesting anchovy, saury, and other pelagic fish. Midwater trawl
gear and methods now used to catch Pacific hake have been
adapted for the pelagic fish fishery.

Man-~in~the-Sea Program

Progress of the U.S. Navy in saturation diving and use of sub-
merged habitats has convinced the Bureau that these new tech-
niques can be used in fishery and oceanographic research. The
Bureau’s Environmental Oceanographic Research Program, Wash-
ington, D.C., made arrangements for the Bureau to cooperate in
the SeaLab III experiment, which is part of the Navy’s Man-in—
the-Sea Program. SeaLab III is scheduled to be established at a
depth of about 430 feet off southern California in the latter part
of 1967. Three Bureau scientists completed the first phase of the
training required by the Navy for the experiment. The expe-
rience of these scientists should be extremely valuable to the
Bureau.

Missouri River Tailwater Studies

The Bureau’s Mobridge, S. Dak., field station began studies of
the Missouri River tailwater below the Oahe Dam. The staff will
work cooperatively with personnel from the Bureau of Sport
Fisheries and Wildlife, U.S. Corps of Engineers, and State of
South Dakota. The Bureau vessel Hiodon was transferred in
November 1966 from Oahe Reservoir to the tailwater area to
perform experimental trawling. Specially designed gill nets have
been made and sampling of the fish population has begun.

Planning, Programming, Budgeting, and
Evaluation System

In response to the “Statement by the President to members of
the Cabinet and Heads of Agencies” (via Bureau of the Budget
Bull. 66-3), the Bureau established a Planning, Programming,
Budgeting, and Evaluation System (so—called PPB). Such a man-
agement improvement project was not entirely new to the Bureau,
for a considerable amount of effort had been devoted already to an
evaluation of Bureau plans.
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The Bureau established a full-time planning group to devote
its full attention to PPB. This Program Planning Staff is led by
an Assistant Director for Planning. It is a full-time independent
analytical group that is attached to the Director’s Office as an
advisory group. It is composed of experienced personnel with
varied and complementary backgrounds. This group is respon-
sible for:

1. The systematic and continuing definition and revision of
Bureau goals in response to emerging national needs that are
pertinent to the mission of the Bureau. This task involves the
comprehensive analysis of major factors, current and prospective,
that influence the changing pattern of these national needs.

2. The systematic development and analysis of plans and pro-
grams designed to make the Bureau most effective in achieving
its goals, with due regard for domestic and international trends
and conditions within the industry and the economy as a whole.

3. The definition of broad programs for the Bureau.

4, The development of recommendations for maintaining sound
relations between program priorities and level of effort as con-
ditions change,

Members of the Program Planning Staff work closely with the
Bureau’s top management and others. They participate in staff
meetings and confer with the Director, the Assistant Directors,
and the Regional Directors. Some contact is maintained with
personnel in the academic field, also. The staff presents recom-
mendations, suggestions, and views for considerations, decision,
and action. The staff also maintains contact with officials in other
Bureaus of the Department, in other agencies of the Government,
and in the fishing industry.

Conversely, the Bureau’s top management actively participates
in the planning, programming, and reviewing. It provides guid-
ance, ideas, and information to the planning group, and, when
that group has developed recommendations for action, top man-
agement sets policy.

Salmonid Loss Assessment

The Bureau’s Biological Laboratory at Seattle, Wash., began a
program to assess the loss of adult salmonids at each dam on the
Columbia and Snake Rivers and to obtain information on where
and how the mortalities occur. Such information will be valuable
in devising methods to reduce the losses.
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Spacecraft Oceanography

Programs are under way at the Bureau’s Biological Laboratory
at Galveston, Tex., and Exploratory Fishing Base at Pascagoula,
Miss., to determine the feasibility of using manned spacecraft to
obtain information about the natural resources and phenomena
of the earth. The Navy Oceanographic Office, under contractual
agreement with the National Aeronautics and Space Administra-
tion, is the focal point for spacecraft oceanographic investiga-
tions. Personnel at both Bureau installations provide the Navy
Oceanographic Office with technical assistance on biological and
fishery oceanography. Spacecraft may offer significant opportuni-
ties in man’s quest for knowledge and use of the ocean. Imme-
diate emphasis is being placed on use of systems involving exist-
ing or modified equipment aboard the spacecraft. Present pro-
grams are concerned with determining what relations can be found
between observations made by the spacecraft and the physical,
geological, and biological conditions of the world ocean. Particular
emphasis is on determination of sea surface temperatures, current
patterns, sea state, shoaling processes, bioluminescence, and pro-
ductivity. Sensing devices being tried involve photography, radar,
infrared, passive microwave, and spectroscopy. Under investi-
gation also is the use of satellites as data relay telemetry links
between buoy networks and ground stations. This information
will be particularly useful to people involved in fisheries, shipping,
cartography, pollution control, and weather studies.

Techniques for Successful Fish Farming

The Bureau began a study in 1966 to make an economic model
for fish farming operations. The model will enable Bureau per-
sonnel to estimate the best pattern for stocking, feeding, replenish-
ing the water, and harvesting the fish for different product and
factor prices.

Meetings

Bureau officials participated in certain international confer-
ences and meetings chiefly to urge policies that would benefit the
U.S. fishing industry. Their participation included presentation
of scientific reports and preparation of background papers, posi-
tion papers, and similar studies for U.S. representatives. Sub-
jects discussed at these meetings included vessel designs for
Canada’s Atlantic offshore fisheries; progress in fisheries, marine,
and fresh—-water science in the Pacific; conduct of fishing opera-
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tions in the North Atlantic; improvement of international cooper-
ation in fisheries, including increased fisheries training, resource
management, more and better statistics, marketing surveys, pre-
investment studies, and improved liaison with international or-
ganizations; sea lamprey control and lake trout rehabilitation;
preparation and presentation of technical papers on Gulf and
Caribbean fisheries; improvement of marine food resources for
Southeast Asia; determination of a tuna catch quota in the eastern
tropical Pacific; regulation of gear used in the International Com-
mission for the Northwest Atlantic Fisheries area, capture of
haddock, and regulation of fishing effort; conservation of Atlantic
tunas; harvesting of northern North Sea herring stocks; working
conditions of fishermen; halibut fishery regulations in the eastern
Bering Sea; halibut stocks and the expanding trawl fisheries in
the Gulf of Alaska; conservation of salmon resources; whaling
conservation measures; fur seal research and management activi-
ties; and review of the work plan of the Caribbean Fisheries De-
velopment Project. A summary of the work done at these meet-
ings follows.

Canadian Atlantic Offshore Fishing Vessel Conference

About 300 participants, including naval architects, fishermen,
fishing vessel owners, fishery administrators, and others allied
with the fishing industry, attended the Canadian Atlantic Offshore
Fishing Vessel Conference, February 7 to 9, 1966, at Montreal,
Canada. Two Bureau scientists were among the participants.
- The Federal-Provincial Atlantic Fisheries Committee, composed
of the Governments of Quebec, Nova Scotia, New Brunswick,
Newfoundland, Prince Edward Island, and Canada, sponsored
the Conference. The purpose of the Conference was to stimulate
development of vessel designs particularly suited to specific re-
quirements of Canada’s Atlantic offshore fisheries through con-
sideration and correlation of available data relating to design of
fishing vessels over 100 gross tons with a view to developing
improved concepts.

Eleventh Pacific Science Congress

Twelve Bureau scientists attended the Eleventh Pacific Science
Congress in Tokyo August 22 through September 10, 1966. They
became better acquainted with the progress being made in fish-
eries, marine, and fresh--water science in the Pacific area.
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Fisheries Policing Conference, London

Representatives of 18 countries fishing in the North Atlantic
met in London March 31 to April 6, 1966, and October 17 to 29,
1966, to draft a convention on the conduct of fishing operations
in the North Atlantic. The countries represented at these meet-
ings were Belgium, Canada, Denmark, France, Federated Republic
of Germany, Iceland, Ireland, Italy, Luxembourg, Netherlands,
Norway, Poland, Portugal, Spain, Sweden, U.S.S.R., United King-
dom, and United States.

A preliminary conference was held April 6 to 9, 1965, to deter-
mine possible areas of agreement and conflict and to develop an
agenda for a more formal and extensive conference to be held
March 31 to April 6, 1966. The 1966 meeting worked through
Articles 1 to 9 and Annexes I to V of a first working draft of a
proposed convention containing 21 articles and 7 annexes.

A second working draft of the proposed convention and com-
ments that various countries had submitted in the interim were
distributed to the delegates before the October 1966 meeting. No
formal agenda was prepared for the October meeting, but the
second working draft was used as the basic discussion document.

Considerable progress was made at the October meeting. Rep-
resentatives agreed on the Articles concerning marking of fishing
vessels, light signals for fishing vessels, marking of nets and other
gear in the sea, code of good conduct on fishing grounds, and con-
ciliation procedure to facilitate settlement of small claims arising
out of gear damage. The most controversial subjects were de-
Iimitation of the Convention area, liability of trawlers, and en-
forcement. All Articles and Annexes were to be open for dis-
cussion at the next meeting early in 1967.

FAO (Food and Agriculture Organization of
the United Nations)

Commiittee on Fisheries session.—At its first session in Rome
June 13 to 18, 1966, the FAO Committee on Fisheries, established
in 1965 by resolution of the 13th Session of the FAO Conference
to advise the FAO Council on fishery matters, gave top priority
to improvement of international cooperation in fisheries. Other
priority problems identified by the Committee and noted for early
consideration were fishery education and training; effective use
of fishery resources, particularly for human consumption; study
of economic aspects of fishery management; and marine pollution,

Fishery administrators from all parts of the world attended
the Committee’s first session. Represented were 29 of the 30
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member countries; 19 other countries and 6 international organi-
zations sent observers.

Council Session.—At its 47th Session in Rome October 17 to
29, 1966, the FAO Council was generally satisfied with the pro-
gram and growth of FAQO’s Department of Fisheries. Several
developing countries appealed for more technical assistance in the
field and for more subregional offices. Delegates also suggested
the need for more work on fishery training, resource management,
more and better statistics, marketing surveys, preinvestment stud-
ies, and improved liaison with international organizations.

Great Lakes Fishery Commission

At its 11th annual meeting June 21 to 24, 1966, at Sault St.
Marie, Canada, the Great Lakes Fishery Commission reported
that the number of adult lampreys taken at assessment weirs on
Lake Superior had declined from 8,104 in 1965 to 3,457 in 1966.
The most significant change occurred in the Brule River in Wis-
consin where the run declined by 96 percent. Because of the
continuing decline in sea lamprey populations, the Commission
agreed to change the schedule of stream treatments, which was
based on the potential for lamprey production rather than a set
time schedule. Scientists believe the new schedule will result in
a more efficient and effective control program.

Lake trout stocks in Lake Superior continued to increase, and
limited natural reproduction is occurring. Scientists believe that
in the next few years the number of mature spawning trout will
increase, as will the rate of natural reproduction.

One of the more difficult problems discussed was the State of
Ohio’s proposal to increase size limits on walleye in Lake Erie
from 13 inches to 1514 inches. The Province of Ontario stated
that it would maintain the 18—inch size limit, The Commission
did not make a recommendation on the appropriate size limit
and called for additional research to determine the optimum size
limit. Ohio commercial fishermen have not objected strongly to
the proposed increased size limit, and some segments of the in-
dustry favor it.

State of Minnesota representatives were concerned over the con-
tinued high rate of lake trout scarred by lampreys in the Minnesota
waters of Lake Superior. Bureau scientists said a thorough
survey of potential lamprey—producing streams in Minnesota would
be made soon. No satisfactory reason was given for the high
scarring rate—past surveys of the area have failed to find any
major lamprey-producing streams.
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The Commission agreed to a recommendation of the Lake Huron
subcommittee to limit plantings of Lake Huron to splake (a brook
trout-lake trout hybrid) and not lake trout. Splake should spawn
when 3 years old before they are severely affected by lampreys and
would probably establish themselves despite some predation by
lampreys.

The Commission agreed also to the sea lamprey committee
recommendation to remove the remaining three electrical barriers
on Lake Michigan, which are not important for assessing lamprey
populations. Their removal will save the Commission $17,000 a
year.,

The Commission agreed to ask the Governments of Canada and
the United States to give the Commission information on the
pollution control and water quality studies that are being made
by various agencies of these Governments. This information will
help the Commission in its program of fishery research and lake
trout rehabilitation, especially in Lakes Erie and Ontario where
the Commission is expanding its investigations of fishery problems.

Gulf and Caribbean Fisheries Institute

At the 19th annual session of the Gulf and Caribbean Fisheries
Institute November 14 to 17, 1966, in Miami, Fla., Bureau person-
nel prepared and contributed almost half of the technical papers
presented. (These papers are listed by authors’ names in Ap-
pendix H of this report.) Bureau personnel participated also in
the discussion panels for the four daily sessions. Of the almost
200 people registered for the meeting, 50 came from the Carib-
bean and Central and South American areas.

Indo-Pacific Fisheries Council

The Indo-Pacific Fisheries Council of the Food and Agriculture
Organization of the United Nations at its 12th meeting in Hono-
lulu October 3 to 17, 1966, worked on a program to improve
marine food resources for Southeast Asia. Member nations of
the Council represented in Honolulu were Australia, Ceylon,
France, India, Japan, Korea, Malaysia, New Zealand, Philippines,
Thailand, United Kingdom, United States, and Vietnam. Member
governments not represented at the meeting were Burma, Cam-
bodia, Netherlands, and Pakistan.

A 2-day symposium on fishery education and training was
devoted in part to papers describing training programs through-
out the world. One result was the recommendation that the Indo-~
Pacific region have one or more educational centers to train ex-
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tension officers, who could then train fishermen directly. These
officers would also provide member nations with training informa-
tion and advice.

A number of other actions were taken. The Council appointed
a committee, scheduled to meet in Rome in October, to discuss
programing and coordination of investigations of the Indian
Ocean’s fishery resources. The Council also considered Hawaii's
needs for new fish species to enrich its fauna and suggested
several kinds that might be introduced there. The Council de-
cided also to promote the preparation of a multilingual manual
to identify commercially important species of the Indo—Pacific
region. The manual will consist of cards—carrying pictures and
local names of fishes—that can be used by fishery officers and
fish dealers. The use of these cards will facilitate collection of
more reliable statistics.

Inter—American Tropical Tuna Commission

The Inter-American Tropical Tuna Commission at its annual
meeting in Guayaquil, Ecuador, April 19 and 20, 1966, adopted a
resolution for managing and conserving the yellowfin tuna re-
sources of the eastern Pacific Ocean. The Commission recom-
mended that its members (Costa Rica, Ecuador, Mexico, Panama,
and the United States) (1) establish a prescribed tonnage limit
on the total catch of yellowfin tuna by the fishermen of all nations
during each calendar year from an area of the eastern Pacific
Ocean ecarlier defined by the Commission; (2) establish open and
closed seasons for yellowfin tuna under prescribed conditions;
and (3) permit the landing of not more than 15 percent by
weight of yellowfin tuna among the tuna fishes taken on a fishing
trip made after the close of the yellowfin tuna fishing season.

These recommendations were carried into effect so far as they
affected vessels and persons subject to the jurisdiction of the
United States by the regulations made effective by the Depart-
ment of the Interior September 15, 1966. The 1966 yellowfin
season was closed on that date, and fishing vessels of the United
States departing on fishing trips thereafter were not permitted
to retain in possession or land quantities of yellowfin in excess of
15 percent of other tuna (principally skipjack) taken on such
fishing trips. These restrictions were to remain in effect until
the yellowfin season reopened January 1, 1967.

At this meeting also the Commission recommended a quota of
79,300 tons for the 1966 yellowfin tuna fishery. Because of dif-
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ficulties in getting the Commission’s recommendations under way,
the catch, however, was 90,800 tons.

ICNAF (International Commission for the Northwest Atlantic Fisheries)

Annual meeting.—Almost 2 weeks of preliminary scientific
meetings preceded ICNAF’s 16th annual meeting June 5 to 11,
1966, in Madrid. At the preliminary meetings many items of
substantive interest to ICNAF were discussed and reports pre-
pared for the Commissioners. The data upon which the discus-
sions and reports were based had been submitted by member
countries since the last annual meeting.

Items of special concern to the United States were the topside
chafing gear problem, U.S.S.R. capture of haddock in ICNAF
Subarea 5, and regulation of fishing effort.

ICNAF had been unable to effect needed mesh regulations for
several years. These regulations had been earlier agreed to by
most ICNAF Contracting Governments but had been accepted only
with reservations by the United Kingdom, the U.S.S.R., and
Poland, who took the position that the regulations should not
apply to chafing gear used by stern trawlers. These countries,
especially the U.S.S.R., use many stern trawlers in the ICNAF
Convention area and require chafing gear to prevent their nets
from bursting from the large catches taken by stern trawlers.
The problem was that the proposed regulations required stern
trawlers to use a type of chafing gear which the Commission
approved, and the countries concerned had been unable to adopt
chafing gears which met the approval of the Commission, and
found it economically difficult to continue fishing without chafing
gear. After considerable discussion, a new type of chafing gear
developed by Poland was accepted by the Commission and Poland
agreed to withdraw its reservation. The U.K. agreed to withdraw
its reservation if the U.S.S.R. did likewise, and the U.S.S.R.
agreed to test the Polish gear and, if it proved satisfactory, to
convert to this gear and to withdraw its reservation.

The U.S.S.R. capture of haddock in ICNAF Subarea 5 (Georges
Bank, just off New England), another item of serious concern
to the United States, rose from 6,031 tons in 1964 to 90,070 tons
in 1965. This catch was more than the combined catch of haddock
from Subarea 5 by both Canada and the United States. The
U.8.S.R. delegation acknowledged that they had begun a fishery
for haddock in Subarea 5 during the latter part of 1965 (their
prior catches were made incidental to capture of other species)
and claimed to be using regulation gear. They said they had col-
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lected no samples of commercially caught haddock in Subarea 5
in 1965, but would in 1966. They are to report on this fishery at
the next ICNAF annual meeting.

The subject of regulation of fishing effort in the Convention
area was discussed. This discussion was not new because most
ICNAF members belong also to NEAFC (North East Atlantic
Fisheries Commission) and this question had been considered in
depth at the NEAFC annual meeting in May 1966. At the
ICNAF and NEAFC meetings, the delegations agreed that it
would be worthwhile to consider the topic of effort regulation,
but no agreement was reached on how effort should be controlled.

The subject of using economic criteria in determining con-
servation regulations was also discussed and met with particularly
divergent views. It was agreed that this subject should be [gen-
erally discussed, and a working party of biologists and economists
was appointed to study the subject and report to the next ICNAF
annual meeting,

Working Group meeting.—The ICNAF Working Group for Bio-
logical and Economic Assessments of Conservation Actions at its
meeting in London October 17 to 21, 1966, was charged initially
with examining the economic and biological evaluation of various
conservation measures that might be applied in the North Atlantic
fisheries. Because stocks of some species in this area are heavily
fished, the time may not be far distant when means will have to
be found to fish these stocks rationally to ensure sustained, maxi-
mum benefits. To use the stocks most effectively, the resources
must be maintained at optimum levels. Nations must not waste
economic resources in fishing ineffectively, and thought must be
given to avoiding excessive use of capital and labor (more vessels
and men). Because these resources are a common property,
discussion of how to best use them is vital.

International Convention for the Conservation of Atlantic Tunas

A Conference of Plenipotentiaries, sponsored by FAO (Food
and Agriculture Organization of the United Nations) at Rio de
Janeiro, Brazil, May 2 to 14, 1966, drafted an International Con-
vention for the Conservation of Atlantic Tunas. Delegations
attended from Argentina, Brazil, Canada, Cuba, Democratic Re-
public of Congo, France, Japan, Portugal, Republic of Korea,
Republic of South Africa, Senegal, Spain, the U.S.S.R., United
Kingdom, Uruguay, Venezuela, and the United States. The
Federal Republic of Germany, Italy, and Poland sent observers.

Development of a draft Convention began in Rome, Italy, in



66 BUREAU OF COMMERCIAL FISHERIES

1963 when FAO convened a Working Party for Rational Utiliza-
tion of Tunas in the Atlantic. The Working Party completed its
assignment at a second meeting in Rome in July 1965. The Con-
ference of Plenipotentiaries reviewed the draft prepared by the
Working Party and altered the language where necessary to
resolve differences of opinion.

The purpose of the Convention is to plan and coordinate scien-
tific research on tunas and tunalike fishes in the entire Atlantic
Ocean and adjacent seas so that these species will be maintained
at levels permitting harvest at a maximum sustained yield.

The Convention covers all species of fish caught by tuna—fishing
vessels, whether for food or other purposes.

After seven nations have signed and ratified the Convention,
it will enter into force, and an international commission will be
established.

ICES (International Council for the Exploration of the Sea)

At the 54th annual meeting of the International Council for the
Exploration of the Sea in Copenhagen September 30 to October
12, 1966, its Comparative Fishing Committee discussed topside
chafing gear and recommended additional research.

The Herring Committee reviewed the great increase in exploita-
tion of northern North Sea herring stocks. It agreed that a 5—
to 30—percent reduction from the 1965 catch (about 1 million
tons) was desirable. Ad hoc groups were formed to plan further
resource studies that will use acoustic methods, tagging, and more
extensive larval surveys.

ILO (International Labor Organization)

Delegates from over 100 member governments attended ILO’s
June 1 to 23, 1966, annual International Labor Conference at
Geneva, Switzerland. An item on the agenda was “Questions Con-
cerning Fishermen,”” which the Conference referred to its Com-
mittee on Fishermen.

In considering this item, the Committee took action on three
proposed international instruments that resulted from the Pre-
paratory Technical Conference on Fishermen’s Questions held
October 18 to 28, 1965, by ILO at Geneva. The Committee
adopted the (1) Recommendation Concerning Vocational Training
of Fishermen, (2) the Convention on Fishermen’s Certificates of
Competency, and (8) the Convention on Accommodation on Board
Fishing Vessels. A fourth item was added to the Committee’s
work when a Resolution concerning the Future Work of the Inter-
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national Labor Organization on Fishermen’s Questions was re-
ferred to it.

The Conference approved the Recommendation and the two
Conventions. The Conventions will now be opened for ratification.

INPFC (International North Pacific Fisheries Commission )

At its 18th annual meeting November 7 to 11, 1966, at Van-
couver, British Columbia, Canada, INPFC recommended fishing
regulations for the halibut fishery in 1967 in the eastern Bering
Sea. The Commission agreed to recommend a slightly longer
fishing season in Area A and intensified conservation measures
for areas east and west of it. The Commission will recommend
also that an extensive area in southeastern Bering Sea—a nurséry
ground for young halibut—abe closed to fishing completely. Within
part of this area, Japan will try to prohibit all trawl fishing by
its vessels. Canadian and United States representatives said their
Governments intend to require their fishermen to release all hali-
but taken by trawl nets in any part of the Bering Sea. Japanese
delegates said their Government intends to have a minimum size
limit of 66 cm, (26 inches) for Bering Sea halibut.

In the Gulf of Alaska, the Commission studied how the expand-
ing trawl fisheries for various species of bottomfish and shrimp
affect the halibut stocks, which are harvested by Canadian and
United States set-line fishermen, Groundfish catch statistics were
exchanged, and scientists studied reports on numbers of halibut
found in bottomfish trawl catches. The Commission approved
recommendations of its Gulf of Alaska Groundfish Committee for
further research in this field.

The Commission recommended that research on king crab in
the eastern Bering Sea be continued and strengthened.

The Commission noted reports that the Republic of Korea
(South Korea) may enter the salmon fishery and perhaps other
fisheries in the Convention-covered area. The Commission asked
its Chairman to call these reports to the attention of member gov-
ernments, express the Commission’s grave concern over implica-
tions of such action on its conservation program, and ask the
member governments to consider the matter.

International Pacific Halibut Commission

At its 42d annual meeting February 1 to 4, 1966, at Seattle,
Wash., the Commission reviewed the 1965 fishery and research and
approved the research program for 1966 continuing the 1965 pro-
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gram of tagging and assessing the possible effects of foreign
fishing upon halibut stocks.

The Commission recommended to the Governments of Canada
and the United States (the only members of the Commission) that
the fishing season for Areas 1, 2, 3A, and 3B, the most important
areas of the North Pacific, should begin May 9, 1966. The Com-
mission also recommended quotas or closing dates of the fishing
season if the quotas were not reached. The fishing season for
Area 1, which is not subject to quota, would end when that for
Area 2 ended. In Areas 2 and 3, the fishing season would end
when the catch limit of 28 million pounds (for Area 2) and 33
million pounds (for Area 3) had been reached or on October 15,
whichever is earlier. In Area 3 the fishing season would close
when the catch limit of 3.5 million pounds had been reached or
on November 15, whichever is earlier,

Because these Areas attained their quotas, the fishing season
for Areas 1 and 2 ended August 25; for Area 3A, August 15;
and for Area 3B, September 17.

International Pacific Salmon Fisheries Commission

At its 1966 annual meeting in December at Bellingham, Wash.,
the International Pacific Salmon Fisheries Commission considered
steps that could be taken to prevent prespawning mortality of
sockeye salmon on the Horsefly River. It approved a three—step
program consisting of (1) construction of the McKinley Creek
temperature control project as a pilot operation, (2) further
consideration of the possible construction of a fishway at Horsefly
Falls, (8) consideration of the possible building of the Crooked
Lake temperature control works after the McKinley Lake project
has provided adequate justification. The report of the Commis-
sion, which contained this program, was forwarded to the Gov-
ernments of Canada and the United States for consideration.

IWC (International Whaling Commission)

At its 18th annual meeting in London June 27 to July 1, 1966,
IWC decided the recommended pelagic catch limit for the 1966767
Antarctic season should be reduced from 4,500 to 3,500 blue-
whale units. It also confirmed the decision taken at the 17th
annual meeting in 1965 that the total catch for the 1967/68 season
should be less than the “combined sustainable yields of the fin and
sei whale stocks as determined on the basis of more precise scien-
tific evidence.”

To further preserve the world’s blue whales, IWC member
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countries with land stations in the Southern Hemisphere agreed
that killing blue whales should be prohibited in the Southern
Hemisphere instead of the present ban only in waters south of
lat. 40° S. The cooperation of non-member countries was re-
quested.

The 5-year ban on killing blue whales in the North Pacific was
reaffirmed, and the humpback whale prohibition was extended
through 1967. It was agreed that there was no need at present
to recommend further regulations on killing sei or sperm whales
in the North Pacific. It was agreed also that the North Pacific
catch of fin whales should be brought below the estimated sus-
tainable yield by 1969, but the Commission took no action on this
proposal because the North Pacific member nations could not agree
upon a method of reaching this objective.

North Pacific Fur Seal Commission

At its ninth annual meeting in Ottawa, Canada, February 21
to 24, 1966, the North Pacific Fur Seal Commission reviewed the
1965 fur seal research and management activities on the Com-
mander, Robben, and Pribilof Islands. The Commission noted that
the seal herds of the Commander and Robben Islands continued to
increase but that unfavorable weather and oceanographic condi-
tions in the spring of 1965 caused an unusually high mortality
among fur seal pups on Robben Island. The Commission also
reviewed and approved plans of the Party Governments (Canada,
Japan, United States, and U.S.S.R.) for fur seal investigations in
1966 on land and at sea.

The sealskin quality study, begun by the Commission in 1965,
was continued in 1966. The four Party Governments made avail-
able 400 sealskins to be processed, graded, and evaluated by a
single fur seal processing firm. This study will provide data on
how factors, such as age, sex, and time and method of capture,
affect the quality of fur sealskins. The Governments of Canada
and Japan each provided 100 sealskins taken at sea, and the Gov-
ernments of the U.S.S.R. and the United States provided like
numbers of sealskins taken on land.

The results of the study will be reviewed by the Commission
during its tenth annual meeting to be held in Washington, D.C.,
beginning February 13, 1967.

UN/FAO Caribbean Fisheries Development
Project Liaison Officers Meeting

UN/FAO Caribbean Fisheries Development Project Liaison
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Officers held their first meeting April 26 to 28, 1966, in Bridge-
town, Barbados, with representatives of FAQ, the United Nations
Special Fund, and the Subcontractor (Bureau of Commercial
Fisheries). Representatives of the participating Governments
(Antigua, Barbados, British Guyana, British Honduras, Dominica
Island, Dominican Republic, Grenada, Haiti, Jamaica, Monserrat,
Puerto Rico, St. Kitts—Nevis—Anquilla, St. Lucia, Trinidad-To-
bago, and Virgin Islands) reviewed the work plan for the Explor-
atory Fishing, Marketing, and Training parts of the Project and
some administrative matters and held a 1-day fishery workshop.

Cooperation and Coordination with International,
Federal, State, and Other Agencies

Through cooperation with various foreign governments, other
Federal agencies, States, universities, and private organizations,
the Bureau profits from the skills and facilities of these groups
and promotes the exchange of ideas and results. The Bureau
also coordinates many of its programs with these groups.

Cooperation with International Groups

Cooperation enables international groups to solve mutual prob-
lems by developing and exchanging needed information. Inter-
national organizations, such as Food and Agriculture Organiza-
tion of the United Nations, Great Lakes Fishery Commission,
International Commission for the Northwest Atlantic Fisheries,
and the International North Pacific Fisheries Commission, co-
ordinate the research efforts of several countries.

Information follows on two relatively new cooperative efforts,
with Codex Alimentarius Commission and the U.N. Special Fund
Project for the Gulf and Caribbean.

Cooperation with Codex Alimentarius Commission.—The Bu-
reau actively participates in the work of Codex Alimentarius
Commission, an international body operating under auspices of
the United Nations. The Commission is responsible for develop-
ing and establishing international standards for foods. These
standards will provide worldwide uniform criteria for food
products.

The principal areas of work in which the Bureau participates
include development of standards for fish and fishery products,
basic requirements for fish plant sanitation, and provisions for
labeling fishery products. The Bureau’s active participation in
this Commission will help establish standards that will reflect
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acceptable manufacturing and marketing practices for fishery
products.

Cooperation with United Nations.—The Bureau’s Tropical At-
lantic Biological Laboratory at Miami, Fla., participated in the
United Nations Special Fund Project for the Gulf and Caribbean.
The Laboratory provided training on the research vessels Geron-
imo and Undaunted for 12 fishery scientists and fishery officials
from countries bordering the Gulf of Mexico and the Caribbean—
mostly from the British and Dutch West Indies. Brazilian scien-
tists and observers also participated in one cruise of the Geronimo
between Trinidad and Rio de Janeiro.

Foreign Currency Research Program (P.L. 480).—As prov1ded
in Section 104 (k) of Public Law 480, the Bureau has contracted
with 11 fishery research institutions in India and Israel. This
Section provides that grants or contracts can be made with foreign
institutions to perform research of interest to Federal agencies.

Fishery scientists in Israel and India made some noteworthy
achievements. At the Dor, Israel, research station one of the
Bureau’s research contractors made a discovery that will con-
tribute to the culture of mullet. He induced grey mullet to spawn
in captivity, and mullet larvae now fill the aquariums.

Research on fish genetics by the Hebrew University continues
to produce interesting results. A new crossbreed of carp was
found to grow faster and produce a larger percentage of excep-
tionally large fish than the parent stocks or other strains.

The Sea Fisheries Research Station in Haifa, Israel, is studying
populations of tuna. The studies should reveal some interesting
comparisons of the population dynamics of the tuna resources of
the Mediterranean and eastern Pacific. This Station is also ac-
cumulating valuable data on changes in fertility of Israeli coastal
waters as a result of the impoundment of the Nile River by the
Aswan Dam.

In India the studies are continuing on the little~known, abun-
dant herringlike fishes of the Indian Ocean. Excellent fish col-
lections from southern India provide material for preparing an
identification guide for these fishes.

Cooperation with Federal Agencies

The Bureau has formal and informal agreements with other
Government agencies—Atomic Energy Commission; Department
of Agriculture; Department of Commerce (including the Bureau
of Census and the Weather Bureau) ; Department of Health, Edu-
cation, and Welfare; Department of Labor; Department of State;
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Department of the Treasury; Economic Development Adminis-
tration; Federal Trade Commission; and Department of Defense.

Bureau cooperation with Federal agencies includes analysis of
data collected during two cruises in 1965 off the Columbia River;
trawling for smelt and chubs in Lake Superior with converted
fishing vessels; determining whether surplus stocks of Tennessee
reservoir fish can be produced at low cost in sufficient quantities
for fish meal production; EDA funds for financing commercial
fishery projects to alleviate economic conditions in certain areas;
designation of October as Cooperative Month; and training pro-
grams in fisheries—related subjects for participants from certain
foreign countries.

Cooperation with AEC (Atomic Energy Commission).—Major
emphasis under the AEC-Bureau contract agreement for Colum-
bia River studies centered on analysis of data collected during
two cruises in 1965 of the Bureau vessel John N. Cobb and one
cruise June 6 to 21, 1966, of the chartered vessel Commando.
The main activity of the Commando was 48 drags with an otter
trawl off the Columbia River in water depths of 300 to 6,300
feet. Species collected in medium depths (1,608 to 2,364 feet)
included sablefish, Dover sole, rockfish, and tanner crabs. Non-
commercial species—rattails, longfinned cod, and channel rockfish
—dominated deep—water catches. The only exception was one
drag at a depth of 3,000 feet that caught 300 pounds of sablefish.

Cooperation with EDA (Economic Development Administra-
tion).—The EDA~Bureau 18-month program, begun in January
1966, has proved that Lake Superior trawlers can catch chubs
and smelt throughout the year in contrast to the much shorter
traditional fishing period. The program provided for converting
two fishing vessels for trawling in Lake Superior. The first vessel
was fishing by mid-June 1966. Average catch rates by the vessel
were encouraging and indicate that at least a limited trawl fishery
is economically feasible. The second vessel has been converted
and will begin fishing in January 1967.

A second EDA-Bureau study was begun in 1966 in Tennessee
to determine whether surplus stocks of reservoir fish, such as
gizzard shad, carp, and sheepshead, could be produced at low cost
in sufficient quantities for fish meal production. A specially
built vessel equipped with modern deck gear capable of handling
trawls, purse seines, and lampara seines was acquired. Trawl
catches of gizzard shad as high as 1,500 pounds in a 5-minute
drag have been made.

The EDA Liaison Office of the Bureau continued to work
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closely with officials of EDA in the U.S. Department of Com-
merce and Bureau Regional Offices in planning and evaluating,
reviewing, and recommending applications for EDA funds to
finance commercial fishery projects to alleviate depressed eco-
nomic conditions in certain areas.

EDA during 1966 approved technical assistance grants of more
than $670,000 to finance projects involving the commercial fishery
and also released nearly $700,000 for an industrial loan which
was approved in 1962 by the Area Redevelopment Administration,
EDA’s predecessor. These EDA-financed projects are in eco-
nomically depressed areas in each of the Bureau Regions,; with the
exception of California.

Technical assistance projects include a study to determine the
economic feasibility of establishing a commercial Pacific hake
fishery at Grays Harbor, Wash.; a survey of the expansion poten-
tial of the seafood industry in Carteret County, N.C.; research re-
lating to processing of Louisiana crawfish; a pilot study of a
marine fishery extension service at Gloucester, Mass.; research in
artificial propagation of seed oysters, Lancaster, Va.; a study of
the feasibility of developing a fish meal industry that will use the
rough fish population of the Tennessee Valley reservoirs; an evalu-
ation of an experimental fish reduction process applicable to small
fishing industries; development and testing of fishing and proc-
esging techniques designed and developed to aid the commercial
fishing sector of the Lake Superior economy; and a study of the
feasibility of constructing a multipurpose processing plant at
Seward, Alaska.

In addition to improving economic conditions in depressed
areas, the successful application of the results of these studies
could benefit fishing industries of other areas. For example, EDA
permitted advance publication of an article describing use of the
pasture harrow for cultivating oysters to give all oyster growers
in the United States early access to information developed from
a technical assistance grant for oyster research in Pacific County,
Wash.

Cooperative Observance Program.——The Secretary of Agricul-
ture designated October as Cooperative Month for the annual Co-
operative Observance Program. More than half of the States
participated, making this the greatest response since the start
of the practice of making such an observance. Federal agencies
sponsored 11 seminars. The Department of Interior’s seminar
on October 7 gave information on fishery cooperatives. About
200 people attended the Interior seminar.
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Training program assistance to AID (Agency for International
Development).—During 1966 the Bureau arranged training pro-
grams in fisheries—related subjects for 28 participants from 8
countries (Brazil 12; Ghana 2; Kenya 1; Korea 7; Nigeria 2; Tan-
zania 2; Thailand 1; and Uganda 1). AID recommended the par-
ticipants and financed them. At least 17 of the participants hold
policy—making positions that would indirectly or directly affect
the fisheries of the United States.

Cooperation with States

The Bureau cooperates with two interstate commissions—At-
lantic States Marine Fisheries Commission and the Gulf States
Marine Fisheries Commission. These Commissions coordinate the
research efforts and conservation actions of the States involved
in such compacts. This coordinated action, effected through
formal agreements, is based chiefly on data provided by Bureau
scientists.

All coastal and inland States having commercial fisheries also
have cooperative arrangements with the Bureau for collecting
and compiling fishery statistics.

Cooperation with Other Groups

The Bureau cooperates closely with numerous national, re-
gional, and local fishery and allied trade associations. Its Ichthy-
ological Field Station at Stanford, Calif.,, provided direction in
1966 for the International Shark Tagging Program of the Ameri-
can Institute of Biological Sciences. The Program was designed
to extend basic knowledge of the biology of sharks through
volunteer tagging by marine workers throughout the world.

This cooperation draws upon nearly all development, research,
and service functions of the Bureau. The Bureau uses also the
professional skill and research facilities of universities, State
agencies, trade associations, and private organizations by con-
tracting with such groups to supplement Government research and
service activities. Appendix E lists the organizations with which
the Bureau had research and development contracts and grants
in 1966.

Organization, Employment, Budget, and Physical Properties

A summary of the Bureau’s organization, employment, budget,
and physical properties in 1966 follows:



REPORT FOR CALENDAR YEAR 1966 75

Organization

In February 1966, several changes occurred in the Bureau in
Washington, D.C. The Office of International Relations was
transferred from the Office of the Commissioner of Fish and
Wildlife to the Bureau of Commercial Fisheries and redesig-
nated as a Division. Also, the Branch of Foreign Fisheries was
transferred from the Division of Industrial Research to the new
Division of International Relations, and additional Branches of
International Agreements, Special Studies, and Technical Assist-
ance were established in the Division. Personnel from the Com-
missioner’s Office of Information were assigned to function as
separate Information Officers for each Bureau of the Fish and
Wildlife Service.

In the field, the biological field station at St. Petersburg, Fla.,
was redesignated as a Laboratory. The Biological Laboratory at
Washington, D.C., was transferred to Miami and identified as the
Tropical Atlantic Biological Laboratory.

A chart of the Bureau’s organization as of December 31, 1966,
is shown in figure 1, and a map of the six regional and one area
offices as of December 31, 1966, and the territory under each is
shown in the frontispiece,

Employment

Employment for the Bureau averaged 2,319 throughout calendar
year 1966 (1,945 permanent and 374 seasonal employees). The
peak employment in 1966 was reported at the end of July when
the staff comprised 1,985 permanent and 708 seasonal employees—
a total of 2,643. The variations in the number of employees
throughout 1966 and the relation between the total number and
the number of permanent employees and seasonal, or temporary,
employees are shown in figure 2.

Bureau employees fall generally into four broad categories.
Of the total 2,126 full-time employees reported as of October 31,
1966, 954 were classified in about 43 professional and technical
series; 278 in 11 subprofessional series, 516 in 36 clerical and
administrative series; and 3883 were in positions, the pay of which
is determined outside the Classification Act (192 vessel positions,
191 other). Figure 3 shows the grade structures for the profes-
sional and technical series, subprofessional series, and the clerical
and administrative series and the number of employees in each
grade for these three classifications as of October 31, 1966.
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FIGURE 1.—Organization Chart, Bureau of Commercial Fisheries, December 31, 1966.
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Budget

For fiscal year 1966, $47,996,000 were available to carry out
the Bureau’s programs (app. F). Of this amount, $39,400,000
were from annual appropriations; $5,400,000 from Public Law
466 (known as the Saltonstall-Kennedy Act) funds; $792,000
made available to the Bureau by the Great Lakes Fishery Commis-
sion; and $675,000 from members of the fishing industry for in-
spection and grading of fishery products. The Bureau also ex-
pected $1,507,000 in reimbursable funds from other Federal agen-
cies and $92,000 non-Federal reimbursable funds.

Figure 4 shows the available funds to carry out the Bureau’s
program for each year from 1957 to 1966.

Physical Properties

The principal properties of the Bureau are field laboratories
and stations, vessels, and installations on the Pribilof Islands
(app. G). In fiscal year 1966, replacement and improvement of
Bureau facilities continued. In that year the Bureau had 23 large
laboratories and installations, 73 smaller stations and offices, and
29 vessels of 40 feet and longer. Figures 5, 6, and 7 show the
Bureau’s principal fishery biological research laboratories, and
figure 8 shows the principal exploratory fishing and gear research
and technological laboratories,

The Shellfish Research Center at Milford, Conn., the only
Bureau laboratory being built in 1966, was completed in 1966.
This Center will be used for basic research on physiology and
ecology of commercial shellfish and methods for artificial culture
of shellfish.

Only two Bureau vessels were under construction in 1966. The
Delaware II, which was being built at South Portland, Maine,
burned in 1965. The contract has been reconstituted, and the
vessel is being built. It is scheduled to be completed in November
1967. The Bureaw’s Exploratory Fishing and Gear Research
Base at Gloucester, Mass., will use the Delaware II in the North
Atlantic,

The other vessel, the Oregon II, which will replace the Oregon,
is being built at Pascagoula, Miss., and is expected to be delivered
to the Bureau in May 1967. The Bureauw's Exploratory Fishing
and Gear Research Base at Pascagoula will use the Oregon I1.

The Bureau’s principal fishery research vessels are shown in
figures 9 and 10.
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FIGURE 6.—Bureau of Commercial Fisheries biological laboratories, Middle
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FIGURE 7.—Bureau of Commercial Fisheries biological laboratories, North
Atlantic and Great Lakes, 1966.
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BEATTLE, WASHINGTON
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FIGURE 8.—Bureau of Commercial Fisheries exploratory fishing and gear
research and technological laboratories, 1966.
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Delaware

Undaunted

FiGure 9.—Bureau of Commercial Fisheries principal research vessels
operating in the Atlantic in 1966,
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FIGURE 10.—Bureau of Commercial Fisheries principal research vessels
operating in the Pacific in 1966.
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Publications

Publications are the principal means for the Bureau to tell
the U.S. fishing industry, fishery scientists, and the general public
of its progress in its biological, chemical, economic, engineering,
exploratory, marketing, and statistical efforts to improve and
expand the U.S. fishing industry.

The Bureau’s publications fall into three general categories.
Forty-seven percent of the publications concern statistics and,
therefore, interest the fishing industry and fishery researchers;
87 percent are contributions to scientific knowledge, particularly
relating to fishery biology, fishery technology, and oceanography;
and the remaining 16 percent present popular information for the
general public and nontechnical or semitechnical reports for the
fishing industry. ,

Exclusive of the 1,770 Fishery Products Reports (5,558 p.),
which the seven Market News Service field offices issued five times
a week, the Bureau sponsored 845 publications (11,086 p.) in
1966. In the Fish and Wildlife Service series 518 reports (7,626
p.) were published. The remaining 332 publications (3,460 p.)
appear in non-Service technical and trade journals. Bureau em-
ployees wrote most of the publications; employees of research
institutions under contract to the Bureau and unpaid collabora-
tors wrote the others.

Appendix H of this report describes the Bureau’s series of
publications and partially lists the publications issued in 1966.



Appendix A—Fisheries of the United States

A~1.—Employment, fishing craft, and establishments, calendar years 1966 and 1965

1966 19656
Persons employed: Number Number
FISReIen . - . . oo (O] 128,565
In fishery wholesaling and manufacturing establishments... . ..o o-- O] 86,865
L 017 PR O] 215,430
Craft used:
Fishing:
Vessels (bwnet tons and over)_ . iaaoas (O] 12,311
Motor boats_....._..._..... Q] 03,828
Other Boats ..o o ccmmmmcmc—anaana O] 3,393
b 17 Y O PR Q] 79,632
Fishing vessels, documentations issued and canceled:
First documentation 816 612
Redocumentation.. . 30 51
Documents canceled Q] —422
Net gaIn . et mem e O] 241
Fishery shore establishments:
Pacifie Coast SUates. e (1) 557
Atlantic Coast and Gulf States_...._.._. - Q] 2,931
Ureat Lakes and Mississippi River States.. - 1) 677
Hawali oo e aemm e ————— Q)] 24
L 37 U U E P S O] 4,189

1 Not avalilable.

A-2.—U.S. catch of certain species, calendar years 1966 and 1965

and record calch

Species ! 1666 1 1965

Record catch

Million | Million | Million | Million Million
pounds | dollars | pounds | dollars Year pounds
Menhaden.._.. oL 1,310 22 1,726 27 1962 2,348
Salmon . ..l 405 67 327 65 1636 701
Crahs, blue, king & Dungeness.__......._ 362 34 332 30 1966 362
MTUNA 2. e i 2067 45 319 42 19560 301
Shrimp. o ool 235 96 244 82 1964 208
HaddocK- - oo moe oo 134 14 134 14 1929 204
Flounders, Atlantic & Gulf__.___..___._. 127 16 134 156 1966 134
Whiting .l 90 4 83 2 1067 133
Ocean erch Atlantic . oo L 81 4 84 3 1951 268
Clam, tlumlc surf, hurd and soft (ments) 72 18 70 17 1966 72
IIerrlng, sea, Atlantie. oo 68 1 76 1 1902 201
Alewives, Atlantie. - o ooomoo ool 54 1 65 1 1908 90
Oysters (meats) _____________ 50 26 55 28 31908 152
Jack mackerel . ..o 41 1 67 2 1062 147
Halibut, Pacific. oo 40 10 40 9 1915 67
Mullet . oo 37 2 41 3 10602 43
Cod, Atlantic 36 3 36 3 1880 204
Lobster, norther: 30 23 30 22 1960 31
Scup or porgy-«.------ 27 3 36 3 1960 49
Scallops, sea (edible mi 17 8 20 13 1961 27
Herring, sea, Pacific. ... 14 (O} 36 1 1037 263
Snapper, red ... T 13 4 14 4 1902 23
PolOCK . e 10 1 12 1 1938 41
Striped hass, Atlantic. .. ... ... 8 2 8 1 1961 9
Mackerel, Pacifle. .o oon - 3 Q) 7 (O] 1935 147
Sardines, "Paeifie. - ane - 1 *) 2 1936 1,502
Other. e eeamnaas 800 49 780 BT | e
MOt e —— 4,341 454 4,777 440

! Preliminary,

7 oes not include landings of tuna by U.8. vessels in Puerto Rico.
3 First year in which an oyster survey was conducted.

4 Less than $5600,000.
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A-3.—Summary of processed fishery products, by quantity and value, calendar years,
1966 and 1965

1966 1 1965
Item
Quantity Value Quantity Value
Pucli?aig;)d products, fresh and frozen:
sh:
Not breaded: Thousand | Thousand | Thousand | Thousand
Fillets and steaks, raw: pounds dollars pounds dollaras
Flounders o oromcmnuaramammancnznnae 49,723 22,837 49,586 20,267
QGroundflsh, including ocean perchi..... 74,045 27,278 77.180 27,087
Hollbuto oo 7,603 4,728 8,874 6,224
Other (including whale meat for
animal feeding). . .oooooeeii 90,006 25,505 75,007 19,709
Total e e ciman . 222,267 80,346 210,647 72,237
Breaded, raw and cooked:
BUCKS - oo ecmam e cccicaciec e 81,205 36,767 82,483 35,778
Flllets, portions and steaks.-............... 159,000 65,000 150,671 60,958
8hellfish:
Not breaded:
ShRMD - ool 103,000 95,790 101,783 04,471
Other. o e el 165,131 126, 500 142,201 107,746
B 7y O 268,131 221,200 243,984 202,217
Breaded:
Shrimp. .ot 104,040 93,607 08,144 77,001
Other e 21,023 18,500 12,961 11,343
Total oo 125,003 112,107 111,106 88,434
Specialties, fish and shellfish_ .. ... ... ... .. 50,333 36,232 35,502 26,107
Total fresh and frozen. .« cceecaucccmemmmcaracana- 906,080 550,742 834,392 485,731
Canned:
Fish and shellfish for human consumption:
TUNB. e e eeemcem e c e e 304,268 270,239 358,405 232,970
Salmon. .o 208,514 134,578 174,413 122,744
Sardines:
Maine (sea herring) ... .. oooo.. 31,187 12,219 20,646 10,868
Pacific 118 25 374 71
Mackerel 18,575 3,346 31,0855 4,997
Clam products and specialties. 72,008 21,851 70,810 19,263
Shrimp and specialties 15,882 23,281 16,241 20,923
Oystor and specialties. . 16,380 7,220 11,470 6,128
Squid_...._ e 11,363 1,148 12,420 1,116
(01 0 S 50,334 29,676 44,084 27,747
Total for human consumptlon_______......_. 818,717 503,583 749,518 440,833
Bait and animal food:
Animal £00d. ... oo eeamaae 357,337 46,554 371,356 46,848
Salmon eggs for balt. .. ..o 559 1,254 7566 1,550
Total balt and animal food. ... ........... 357,806 47,808 872,111 48,308
Total cANNEd. ovueneecccmcrncccmccaannman 1,176,613 551,301 | 1,121,620 495,231
Cured fish and shellfish:
Balted . oo eccecececcmcrme———eaae 39, 500 16,085 40,425 17,213
Smoked. ... e cmacman———— 31,000 32,085 31,573 ,
Dried fish a ,oand lutefisk. .. ..o oooooao- 3,000 3,750 12,460 8.057
Total CUIed. .o e nme e cecei e 78,500 53,700 74,448 54,160
Industrial products:
Meal and scmyl)__ .................... 448,808 32,404 508,102 35,707
Oil, body and Hver- . .ccceevevaroaecmncnaee 164,269 12,577 105,440 14,852
Fish solubles. ... 169,218 5,170 0 ,
Oyster shell limo ({) 675,410 4,472 4,650
arine pearl shell and mussel shell buttons....... 4223 815 1,017
(0717 17,081 20,756
Total industrial products.. 73,369 82,830
Grand total. oo iiiiememeeiaaeaceeeenn 1,229,202 1,117,958

! Preliminary. ? Includes freeze-dried products. * Number of gross.
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A-4—Foreign trade in fishery products, by quantity and value, calendar years
1966 and 1965

1966 1965
Item
Quantity Value Quantity Value
Imports:
Edible: Thousand | Thousand | Thousand | Thousand
Fresh or frozen: pounds dollars pounds dollars
Fresh-water (not fillets). ... _.____......... 31,346 12,061 35,436 12,968
Salt-water (not filllets)._....._._. - 620,310 107,203 521,368 72,925
Groundfish and ocean perch fillets. 315,097 82,503 204,954 73,934
Other fillets ... ..o 92,708 36,677 74,724 30,078
Shrimp...... 176,425 141,239 160,287 111,277
Lobsters:
Common 17,047 15,521 18,597 17,421
Spiny._ 36,923 61,054 37,814 61,280
Scalops.. 18,712 8,376 16,283 10,474
Other she 7,677 3,618 9,808 3,416
Canned:
Anchovles._ 5,723 3,971 5,693 3,900
Bonito and 2,854 794 3,032 1,043
Salmon 589 346 101 80
Sardine . 57,688 17,030 45,070 13,876
TUNB. e 61,560 27,508 50,961 20,428
Crabmeat. . __ ... .. 2,257 2,819 4,166 4,035
Lobsters. . ..o eeieeamaan 3,018 7,004 2,980 7,336
Oysters and oyster juice. .. .o ceermeen.. 12,015 4,494 8,638 3,225
ther. .o 48,966 16,492 30,236 14,184
Cured:
Dried, pickled, or salted:
Cod, haddock, hake, pollock, and cusk. 42,411 11,225 42,471 10,141
Herring. e 31,493 4,090 26,742 ,
ther . iiea. 3,220 1,229 2,290
8moked or kippered._ ... .. ... ... 4,010 1,112 3,509 965
Other o eeaenam 6,067 3,280 2,366 796
Total edible. . 1,596,000 570,674 1,398,416 479,377
Nonedible:
Fish and marine animaloils_.._.__.__._.._..__ 19,688 6,299 111,323 6,945
Fish meal and serap......o....o.o.._.....____ 2 461 59,912 2271 30,720
Fish solubles. ... oo 5 319 b 263
Other oo 85,701 |eoecaeeaes 83,504
Total nonedible.... . ..o |eeeaceaaes 162,231 |cececmanas 121,492
Grand total fmports. .. ..c.uoeeeoaniar oo |eaacaaaanan 722,805 [ceceoccrann 600,868
Exports of domestic products:
Fresh Of fr02€N. oo ooeeoeeeeoeeee e 52,205 25,872 39,700 18,503
Canned:
Mackerel . .oueuoi i 1,139 206 2,174 401
Salmon.. 20,484 14,561 24,802 15,916
Sardines. 3,857 1,108 376 990
Shrimp.. 4,479 5,192 4,510 4,809
Squid.__. 10,159 1,067 11,011 1,160
Other. i iiiieaees 15,3714 12,671 7,802 5,212
Total canned. . eiaaaos 56,192 34,865 54,166 28,488
Cured. o eacinaaacaan 2,147 2,145 2,579 2,227
Total edible. . aiieeeaan 109,604 62,882 06,444 49,308
Nonedible:
Fish and marine animaloils.___._.....____..._ 77,255 7,401 103,807 9,208
Other . es 14,630 {eceiiinannas 10,967
Total nonedible. .. ... ..o 21,931 lecnvennnnnn 20,175
QGrand total exports. .o eeieeeee 84,813 |-crmeemunnnn 69,483

1In thousand gallons,
2 In thousand tons,



Appendix B—New Legislation

Control or Elimination of Jellyfish (Sea Nettles) and Other
Such Pests in the Coastal Waters of the United States

16 U.S.C. 1201-1205

To conserve and protect the fish and shellfish resources in the
coastal waters of the United States and to promote and safeguard
water-based recreation, the Secretary of the Interior is authorized
to cooperate with and provide assistance to the States and the
Commonwealth of Puerto Rico in controlling and eliminating
jellyfish and other such pests and in conducting research to control
floating seaweed in such waters. The cost of such work shall be
borne equally by the Federal Government and by the States and
the Commonwealth of Puerto Rico, acting jointly or severally.

The Act consents to any compact between any two or more
States for the purpose of carrying out the work authorized. There
is authorized to be appropriated not to exceed $500,000 for fiscal
year 1968; $750,000 for fiscal year 1969; and $1,000,000 for fiscal
year 1970.

80 Stat. 1149; Public Law 89-720; Act of November 2, 1966.

Fish Protein Concentrate Research and Authorization
for Demonstration Plants

16 U.S.C. 778d-778h

Authorizes the Secretary of the Interior to conduct, and through
grants to and contracts with public and private agencies to pro-
mote research to develop economical processes for production of
fish protein concentrate from unutilized and underutilized species
of fish. The Secretary may construct one experiment and demon-
stration plant for the production of fish protein concentrate and
may acquire by lease one additional plant for such purpose. Con-
struction or lease cannot be accomplished until the Secretary of
Health, Education, and Welfare has certified that fish protein
concentrate produced from whole fish complies with the provisions
of the Federal Food, Drug, and Cosmetics Act.

The authority granted by this Act expires November 2, 1971.
There is authorized to be appropriated $1,000,000 for construction
of one plant and $1,5565,000 annually for a period of 5 fiscal years
beginning with fiscal year 1968, for leasing one additional demon-
stration plant, for the operation of the constructed plant and the
leased plant, and for conducting the programs authorized by
the Act.

80 Stat. 1089; Public Law 89-701; Act of November 2, 1966.
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Fur Seal Act of 1966
16 U.S.C. 1151-1187; 5 U.S.C. 2254¢g

This Act supersedes the Fur Seal Act of 1944 and further im-
plements the Interim Convention on the Conservation of North
Pacific Fur Seals signed at Washington, on February 9, 1957, as
amended by the protocol signed at Washington on October 8, 1963,
by the United States, Canada, Japan, and the Union of Soviet
Socialist Republics. By the terms of the Act, the Secretary of the
Interior is authorized to conserve and manage the North Pacific
fur seals and to administer the special reservation of the Pribilof
Islands.

The Act further authorizes the Secretary to set aside land on
St. Paul Island for a townsite and to convey title to both improved
and unimproved lots to individual natives of the Pribilof Islands
after the townsite has been surveyed and after the Secretary is
satisfied that the St. Paul community is capable of becoming a
viable, self-governing community. Proceeds of such sales are to
be made available to the governing body of St. Paul for municipal
purposes. Provision is also made for 5 yearly grants to the com-
munity in the amounts of $50,000, $40,000, $30,000, $20,000, and
$10,000.

The Act also provides for the protection of sea otters on the
high seas.

80 Stat, 1091; Public Law 89-702; Act of November 2, 1966.

Marine Resources and Engineering Development Act of 1966

33 U.S.C. 1101-1108

Provides a declaration of policy for a coordinated, comprehen-
sive, and long—range national program in oceanographic and scien-
tific endeavors, engineering and technology with relation to the
oceans, the Continental Shelf, the Great Lakes, and the seabed
and subsoil of the submarine areas adjacent to the coasts of the
United States. The Act establishes the National Council on Ma-
rine Resources and Engineering Development on the Secretarial
level with the Vice President as Chairman. It also establishes a
Commission of 15 members appointed by the President from
Federal and State Governments, industry, universities, labora-
tories, and other institutions engaged in marine, scientific or tech-
nological work. Four advisory members are appointed from the
Congress.

The Commission shall make a comprehensive investigation of
all aspects of marine science and recommend a plan for an ade-



REPORT FOR CALENDAR YEAR 1966 93

quate national oceanographic program that will meet present and
future needs. The report is to be made to the President and the
Congress via the Council within 18 months and the Commission
will terminate 30 days thereafter. The provisions of the Act with
respect to the Council expire 120 days after submission of the
Commission report. In conformity with the declared policy, the
President, with the advice and assistance of the Council, will
survey marine science activities and develop a comprehensive
program. He will designate and fix responsibility for such pro-
gram among the agencies of Government, ensure cooperation
among them and review their activities.

Under policy guidance of the President, the Council shall
coordinate a program of international cooperation in marine
science activities pursuant to agreements made by the President
with the advice and consent of the Senate. Reports are to be
made in January of each year to the Congress. There is author-
ized to be appropriated such sums as may be necessary to carry
out the Act but not more than $1.5 million may be appropriated
in any 1 fiscal year.

80 Stat. 203; Public Law 89-454; Act of June 17, 1966.

National Sea Grant College and Program Act of 1966

33 U.S.C. 11211124

Amends the Marine Resources and Engineering Development
Act of 1966 (33 U.S.C. 1101-1108) by adding a title authorizing
contracts with and grants to suitable public or private institutions
of higher education, institutes, laboratories, and public or private
agencies which are engaged in or concerned with the various fields
related to the development of marine resources. The program
authorized is to be administered by the National Science Founda-
tion which will initiate and support programs at sea grant colleges
and other institutions to educate participants in the various fields
involved in development of marine resources; initiate and support
research programs related to the development of marine re-
sources, with preference for research aimed at practices, tech-
niques, and design of equipment applicable to development of
marine resources; and encourage and develop programs of instruc-
tion, practical demonstration, and publication by sea grant col-
leges and other institutions to impart useful information to per-
sons employed or interested in the fields related to the develop-
ment of marine resources, the scientific community, and the gen-
eral public,
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For the purposes of this Act there is authorized to be appro-
priated to the National Science Foundation for fiscal year 1967,
not to exceed $5 million; for fiscal year 1968, not to exceed $15
million, and for each subsequent fiscal year only such sums as the
Congress may specifically authorize.

80 Stat. 998; Public Law 89-688; Act of October 15, 1966.

12-Mile Fishery Jurisdiction

16 U.S.C. 1091-1094

Establishes a fisheries zone of 9 miles contiguous to the 3—mile
territorial sea of the United States in which the United States
will exercise the same exclusive rights in respect to fisheries as it
has in its territorial sea, subject to the continuation of traditional
fishing by foreign states within this 9-mile zone as may be recog-
nized by the United States. The Act is not to be construed as
extending the jurisdiction of the States to the natural resources
beneath and in the waters of the 9-mile fisheries zone or as di-
minishing their jurisdiction to such resources beneath and in the
waters of the 3-mile territorial seas of the United States. (En-
forcement of this Act is provided for within the terms of Public
Law 88-308; 16 U.S.C. 1081-1085.)

80 Stat. 908; Public Law 89-658; Act of October 14, 1966.



Appendix C—Fisheries Loan Fund

C-1.—8tatus of fisheries loan fund, June 30, 1966

Funds appropriated e $13,000,000
Principal collected.. .. - $11,400,000 ... . ...
Interest colleeted and acerued. ..ol 2,280,000 . ._....__
Total collected..... ......—‘———_ 13,680,000
7 Y 20.@0.—00—0
All expenses toend of fiseal year 1966.. .. ... . ... 2,220,000 __ ... ....
Net 10818 BPPIOVed. o oot 18,416,669 ... .. ..
L7 g j_: ....... 20,045,660
BAIANCE. ¢ ot e eme e e n—m—nnn 6,034,331

C-2.—Cumulative totals, fiscal years 1965 and 1966, and totals, fiscal year 1966
|

Cumulative total
Total fiscal year 1966

As of June 30, 1965 As of June 30, 1960
Number Amount Number Amount Number Amount
Applications recelved. ... ... 1,644 [$42,734,194 830 {$46,458,719 186 | $3,724,525
Applications approved. 865 | 19,200,671 957 | 21,118,566 92 1,912,805
Applications declined. _ 422 9,777,000 452 | 10,278,141 30 501,132
Applicatfons ineligible. 124 | 3,107,008 120 | 3,136,272 5 29,204
Beling processed........ceaca- 28 758,222 32 697,808 | . |eeeieiaan

C-3.—Cumulatire totals, fiscal years 1966 and 1966, and totals, fiscal year 1966

Cumulative total
Total fiscal year 1966
As of June 30, 1065 As of June 30, 1066

Northeast: Number Amount Number Amount Number Amount

Applications recelved. ... 374 |$11,001,860 302 |$11,453,230 18 $361,370

Applications approved .. 106 | 4,048,280 205 | 5,107,559 10 249,270
Callfornia:

Applications recelved. ... 221 | 12,870,902 245 | 13,873,011 24 702,019

Applications approved... 135 | 5,046,620 146 | 6,222,287 1 275,607
Gulf & South Atlantic:

Applications recefved. ... 340 1 8,505,378 371 | 8,073,204 22 407,826

Applications approved... 130 | 2,950,284 136 [ 8,050,518 5 100,232
Pacific Northwest:

Applications received._... 310 | 5,769,041 361 | 6,018,683 51 1,149,042
Al Applications approved. .. 182 | 3,108,302 216 | 3,872,213 33 703,011

aska:

Applications received. ... 324 | 3,591,204 390 | 4,035,189 66 1,043,028

Applications approved. .. 194 1,877,388 227 | 2,401,203 33 583,815
Great Lakes:

Applications recefved. . .. 42 451,080 47 512,332 5 60,343

A{)pllcmlons approved. .. 13 108,920 13 108,920 0 0
Hawali: ’

Applications received. . .. 23 391,070 23 301,070 0 0

Applications approved... 15 205,008 15 205,068 1] 0
Puerto Rico:

Applications received. ... 1 2,000 1 2,000 0 i}

Applications approved. .. 1 1,800 1 1,800 0 [i]

9b
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C~4.—Authorized use of loan proceeds, percentuge by area

[From beginning of program through fiscal year 1966]

Debt Improve- Other
payment ments

New England and Middle Atlantie. ... oovermeceeeeeaeas 47 52 01
South Atlantic and Gulf.._.._... 04 34 02
California. ... 43 64 03
Pacific Northwest. . 32 67 01
Great Lakes_._... 28 72 0
Alaska... ... 16 83 01
Hawalif and Puerto RICO- oo oo iiccceece 46 50 04

B0 7 SN 42 56 02

applications received monthly, fiscal years 1967-66

19567 1958 1959 1060 1961 1962 1963 1064 19656 1966
B R N A 17 9 15 8 19 i 5 13 4
August._ 17 12 13 10 16 7 2 10 10
September. . 14 10 9 7 16 11 21 22 14
October. _..__..__|___.___. 12 7 16 6 14 13 14 21 16
Novermnber.. ... coeoman 18 13 9 19 26 7 16 14 22
December.__..._.__ 88 11 13 15 21 14 8 15 15 18
January. . - 18 14 10 16 18 20 b 12 12 31
February - 41 18 12 27 26 19 12 13 8 19
March - 40 22 16 28 13 19 11 18 12 14
April. - 22 22 14 13 18 16 12 48 13 1
ay - 28 11 10 19 31 9 2 36 10 16
June ... ...._... 30 9 12 10 7 11 b 19 7 11
Total........ 265 185 137 160 184 208 99 219 167 186
C-6.—Amounts applied for monthly, fiscal years 195766

1957 1958 19569 1960 1961 1962 1963 1964 1965 1966

July.ooooo ool $274,524) $261,571) $830,182/$134,106|$532,306($141,780| $136,794| $346,404 4,
931,110 363,000, 234,465| 275,972| 297,614| 223,021 11,718| 213,015 223,240
607,861| 385,617 465,610) 176,781| 438,773| 117,243] 233,804| 544,664 150,752
195,005 132,107 243,208 199,273| 177,585
- 144,267, 296,8069| 256,087) 341,360
December_ 275,415) 360,103 265,783 408,475
January. ._ , ' 68,100|1,087,030 272,845/ 707,009
February..| 1,458,748 305,318/ 115,000/ 554,425/ 665,798/ 195,612 111,6701,001, 48,970| 529,390
March.._.. 2,563,703 862,325 185,060 608,063| 692,766| 390,959, 119,470 104,516 138,085 388,197
A y ' 228,542| 426,4563| 321,438| 102,061| 830,592] 124, 163,115
f , 1,003,874| 877,800| 86,011| 23,000| 509,175 247,657\ 374,803
June____... 948,437 224,652 201,980, 343,372] 216,160] 202,927 132,444 285,007 236,165 225,000
Total._|10,787,208|5,445,904)2,668,971|5,328, 946 4,718,050| 4,059,254 1,601,178| 6, 240, 055/|2, 893, 938|3, 724, 6525




Appendix D—American Fisheries Advisory Committee
Membership, 1966
[Authorized by Act of July 1, 19564 (68 Stat. 376) ]

Chairman: STANLEY A. CAIN, Assistant Secretary of the Interior
for Figh and Wildlife and Parks

Harry Heber Bell
Harry H. Bell and Sons, Inc,,
2001 Pass-a-Grille Way,

St. Petersburg Beach, Fla. 33700

Lawrence 1. Clarke
Atlantie Processing Company,
Drawer 248,

Thomas D. McGinnes, President
Virginia Seafoods, Inc.,
Irvington, Va. 22480

John S. McGowan, President
Bumble Bee Seafoods, Inc.,
Box 60,

Astoria, Oreg. 97108

Amagansett, Long Island, N.Y. 11930 John Mehos

George J. Davidson
Boat Service Corp.,

Room #1, Administration Building,

Fish Pier,
Boston, Mass. 02100

Clifton D. Day, Manager
Sea Food Division,
California Packing Corp.,
215 Fremont Street,

San Francisco, Calif. 94119

J. Roy Duggan, President
King Shrimp Co., Inc.,
P. O. Box 899,
Brunswick, Ga. 31421
Ammon G. Dunton
Dunton, McLeod and Simmons,
White Stone, Va. 325678

Arthur H. Frohman
L. H. Frohman and Sons, Inc.,
510 North Dearborn Street,
Chicago, Ill. 60610

Ray H. Full, President
Kishman Fish Co,,
Vermilion, Ohio 44089

Jack Gorby
Food Division,
Westgate-California Corp.,
19956 Bay Front Street,
San Diego, Calif. 92101

E. Robert Kinney, President
The Gorton Corporation,
327 Main Street,
Gloucester, Mass. 01931

Liberty Corporations
P. 0. Box 267,

7th & Wharf,
Galveston, Tex. 775650

Anthony Nizetich
Director of Government and
Industry Relations,
Star Kist Foods, Inc.,
Terminal Island, Calif. 93466

Einar Pedersen
8801 Golden Gardens Drive, N.W,,
Seattle, Wash, 98107

Roy Prewitt
American Fish Farmers Federation,
P. 0. Box 191,
Lonoke, Ark. 72086

John Salvador
S. Salvador and Sons Co.,
P. O. Box 462,
168 King Street,
St. Augustine, Fla. 32084

Theodore H. Shepard
Schulman - Shepard, Inc.,
337 International Trade Mart,
New Orleans, La. 70130

Daniel H. Smith
Smith Brothers of Port Washington,
100 North Franklin Street,
P. 0. Box 246,
Port Washington, Wis. 53074
W. O. Smith
3104 Tongass Avenue,
Ketchikan, Alaska 99901

Robert D. Balkovic, Executive Secretary
Bureau of Commercial Fisheries
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Appendix E—Organizations With Which the Bureau Had Research
and Development Contracts and Grants in 1966

Organization Location
Alabama Department of Conservation...........ooeeee. Montgomery, Ala.
Alaska Department of Fish and Game..... ... ... Juneau, Alaska
Alaska, University of ..o College, Alaska
American Scientific Corp. Alexandria, Va.

Arizona Fish and Game Department...................... ....Phoenix, Ariz.

Arkansas Game and Fish Commission.... ....Little Rock, Ark.
Batelle Northwest Laboratory................ ....Richland, Wash.
Boeing COMPANY.....ccoorieirieieeeaece e eeene et esne s sesemesnens Seattle, Wash.
California Academy of Sciences San Francisco, Calif.
California Department of Fish and Game ... Sacramento, Calif.
California, University of Berkeley, Calif.
Colorado Game, Fish and Parks Department Denver, Colo.
Connecticut Board of Fisheries and Game........................ Hartford, Conn.
Cornell University Ithaca, N.Y.
Delaware Commission of Fisheries . Dover, Del.
Delaware, University of Newark, Del.
Duke University ...Durham, N.C.
Florida Board of Conservation..........ccevvvveenenes Tallahassee, Fla.
Florida State University ...t Tallahassee, Fla.
Florida, University of . Gainesville, Fla.
Georgetown University........ooooeoiiiiiiiiicccieceeeeccet e Washington, D.C.
Georgia State Game and Fish Commission........................ Atlanta, Ga.
Georgia, University of Athens, Ga.
Guam, Government of Agana, Guam
Gulf Coast Research Laboratory Ocean Springs, Miss.
Harvard University Cambridge, Mass.
Hawaii, University of Honolulu, Hawaii
Hawaii Division of Fish and Game.......ccccournunen Honolulu, Hawaii
Idaho Department of Fish and Game...........ccccocerunreccanns Boise, Idaho
Idaho, University of Moscow, Idaho
Indiana Department of Natural Resources............c......... Indianapolis, Ind.
Indiana University . Bloomington, Ind.
Towa State Conservation Commission............ccecvveovenuene Des Moines, Iowa
Johns Hopkins University. . e Baltimore, Md.
Kansas Forestry, Fish and Game Commission................ Pratt, Kans.
Kentucky Department of Fish and Wildlife Resources..Frankfort, Ky.
Long Beach California State College Long Beach, Calif.
Louisiana Wildlife and Fisheries Commission.................. New Orleans, La.
Louisiana, University of Southwestern Lafayette, La.
Louisville, University of . Louisville, Ky.
Maine Department of Sea and Shore Fisheries................ Augusta, Maine
Maryland, University of College Park, Md.
Maryland Department of Chesapeake Bay Affairs.......... Annapolis, Md.

Massachusetts Department of Natural Resources.... .Boston, Mass.
Massachusetts Institute of Technology..... ... Cambridge, Mass,
Massachusetts, University of Amherst, Mass.
Miami, University of Miami, Fla.
Michigan State University....ccoo e rtvrreens East Lansing, Mich,
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Organization Location

Michigan, University of .o Ann Arbor, Mich.
Michigan Department of Conservation Lansing, Mich.
Minnesota Department of Conservation St. Paul, Minn.
Missouri, University Of ...t Columbia, Mo.
Missouri Department of Conservation Jefferson City, Mo.
Mississippi Marine Conservation Commission Biloxi, Miss.

Montana Fish and Game Department...................... Helena, Mont.
Mt. Auburn Research Associates Cambridge, Mass.
National Science Foundation...................coien.. Washington, D.C.
Nebraska, University of ... eeeeee Lincoln, Nebr.
New Hampshire Fish and Game Commission Concord, N.H.
New Jersey Department of Conservation..................... Trenton, N.J.
New York Department of Conservation....................... Albany, N.Y.

North Carolina State University
North Dakota Fish and Game Commission

Raleigh, N.C.
Bismarck, N. Dak.

North Dakota State University. ..., Fargo, N. Dak.
Ohio Department of Natural Resources............c..e...... ..Columbus, Ohio
Oregon Game Commission......__.. . .Portland, Oreg.
Oregon State Fish Commission ... . ... Portland, Oreg.

Oregon State University
Philadelphia General Hospital

Corvallis, Oreg.
Philadelphia, Pa.

Pierre Laclede Fur Company.........cccoooomievececieeeeeemeenens St. Louis, Mo.
Puerto Rico Department of Agriculture San Juan, P.R.
Rhode Island Department of Natural Resources.............. Providence, R.I.
Rhode Island, University of e Kingston, R.I.
Rutgers University ..o ...New Brunswick, N.J.
Scripps Institution of Oceanography. ... ... La Jolla, Calif.
South Carolina Department of Wildlife Resources.......... Charlestown, S.C.
South Dakota Department of Fish, Game and Parks......Pierre, S. Dak.
South Florida, University of . . s Tampa, Fla.

Texas Department of Parks and Wildlife.................... Austin, Tex.

Tennessee Game and Fish Commission
Texas, University of
Tufts University

Nashville, Tenn.
Austin, Tex.
Medford, Mass.

Virginia Commission of Fisheries..........ccoccoveomneeee. Newport News, Va.
Virginia Institute of Marine Science Gloucester Point, Va.
Virginia, University of.....cccoooiiiiiiieeeeeeeeee e Charlottesville, Va.
Wisconsin, Department of Conservation Madison, Wis.
Wisconsin, University of ... . Madison, Wis.
Woods Hole Oceanographic Institution.. . _................ Woods Hole, Mass.

Washington State Department of Fisheries... Olympia, Wash.
Washington, University of.....cooiiiinnennee Seattle, Wash.
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Appendix F—Budget for Fiscal Year 1966

Appropriations Other funds
Function Manage- | Special Construc-| Federal General | Adminis- | Fishery
ment and | foreign | Construe-{ tion of aid for adminis- | tration of {promotion; Con- Reim-
investiga- | currency tion fishing com- trative Pribilof and tributed burse- Total
tions of | program vessels mercial | expenses | Islands devel- funds ments

resources fisheries opment !

Thousand | Thousend | Thousand | Thousand | Thousand | Thousand | Thousend | Thousand | Thousand | Thousand | Thousand

dollars dollars dollars dollars dollars dollars dollars dollars dollars dollars dollars
Management. . oo ocoioiiiaimemcmcocos 408
Marketing and technology- g,114
Research____. . .o ... 16,485
Research on fish migration over dams._.. 1,
Fishing vessel mortgage insurance. .. 45
Colombia River fishery facilities. .. 3,551
Construction of fishery facilities_ 984
Construction of fishing vessels_ 7,105
Aid to States__._____._________ 4,278
Fishery resources disaster aid. . 400
General administrative services__ 1,182
Administration of Pribilof Islands. 2,220
Fur sealresearch_.___.__._.________ 298
Fisheries Advisory Committee_.____._._.._____ 37

TPOLA. < oo ¢1,597i 1,599‘ 47,99

! Funds made available under Public Law 466, 83d Cong. (known as the Saltonstall-Kennedy Act of 1954).

2 Includes $178 for program administration.

3 Includes $116 comparative transfer from the Office of the Commissioner of Fish and Wildlife.

< Includes $792 from the Great Lakes Fishery Commission and $675 for inspection and grading of fishery products.



Appendix G—Physical Properties

G-1.—Principal laboratories and installations, calendar year 1966

Uross
Location | Type Principal use valua-
tion t
I
Alaska: !
Auke Bay.__ .. \ Biological Laboratory.____.... Biological research___.._.__... $436,000
Juneau. ..o ..., ' Exploratory Fishing and Gear | Exploratory fishing and gear | % 145,000
- Research Base, warchouse research, vessel mainte-
1 and shops. nance, louns and grants.
Ketehikan_ ... . ... _ Technological Laboratory ... Technologieal research._ ... 195,000
Pribilof Islands. .. ____._. Fur seal processing facilities | Management of Alaska fur | 2,912,000
and native villages. seals.
Callfornin:

LadJola. .. ... _..... Biological Laboratory 2,600,000
Stanford...__.. N cennd eeaean )
Connecticut, Milford 42,000

Distriet of Columbia:

U.8. National Museum . .| Ichthyological Laboratory_....|...._ 4 1 )
Florlda:

Gulf Breeze 62,000

Miami 1,500,000
Georgia, Brunswick. . N (L1 P @
Hawaliif, Honolulu..._....._.. Biologieal research, loans and 315,000

Maine, Boothbay Harbor ...
Mur(ylm\d:
College Park.........__..
Oxford.....__.._. .. ...
Massachusoetts:
Gloucester

M ississippl, Pascagouin

North Curoling, Beaufort. . ..
Texas, Galveston
Washington, Seattle

Puerto Rico, Mayaguez._.._.

Technological Laboratory

Biological Laboratory_.___....

Technological Laboratory. ...

Exploratory Fishing and Gear
Research Baso,

Biological Laboratory... ...

Biological Laboratory, Tech-
nological Statlon, Explora-
tory Fishing and Gear Reo-
search Station.

Ex&)lorutory Fishlng and Gear
Research Base, Technologi-
cal Laboratory.

Biological Laboratories, Tech-
nological Laboratory, Ex-
plorntory Fishing and Gear
Resoarchh Base, dock and
warehouse.

Technological Laboratory

grants, statistics,
Blological research... . ...
Technological research, home
economics.
Biologieal resosrch, statistics. -

Technological research, flsh-
ery products iuspection.
Exploratory fishing and goar

research,

Biologlical resenrch
Biological and technological
resoareh, exploratory fish-

fng and gear reseurch,
murketing dovelopment,
statistics.

Exploratory fishing and goar
research, market dovelop-
ment, biologieal and tech-
nological research,

Blological research, statistics. .

Blologieal resenreh. ... ..

Biological and technologiceal
resenrch, exploratory fishing
and gear research, Pribilof
Islands  supply, fishery
produets inspection.

On loan to University of
Puerto Rico.

2 211,000
84,000
207,000
334,000
65,000
1,020,000

1,500,0

370,000

595,000
351,000
22,142,000

1 Figures shown are original acquisition or construction costs,
2 Installations at this loeation are both owned and leased by Bureau of Commercianl Fisherles.

* Installation not owned by Bureau of Comnmercial Fisheries, Includes property held under lesses,
cooperative agreements, and use permits,
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G-2.—Minor field research stations, market news offices, exploratory fishing stations,
market development offices, and statistical offices, calendar year 1966

QGross
Location Type Principal use valua-
tion !
ﬁ}abama Bayou LaBatre....| Statistical Fleld Oflice_.._.____. Statistics reporting .. _......_. )
aska:
Brooks Lake .._._....... Field Research Statlon.____... Biological research._._......... $44,000
Juneau........ Statistical Field Office. . 3
Karluk Lake. . Fleld Research Station. . 27,000
Kasitsna Bay.._._ 12,000
Little Port Walter.. 158,000
Olsen Bay........ 7,000
8t. PaulIsland. ... .| o _.do. e BOn e | e -
Traitors Cove... ......... 8,000
California:
Los Angeles__.____...._.. Inspection Office...__.._____._ Inspection.. ... ____..._____.. (%)
San Pedro....._.._....._. Market News and Statistics | Market news and statistlcs )
Ollice. reporting.
San Franeisco. _.......... M(a;rketing and Inspection | Marketing, inspection__.____.. *
{lice,
Terminal Island________.. Marketing Office and Tech- | Technological research on fish- ()
nological Station. ery products.
Florida:
Apalachicola__._______... Statistical Fleld Office_.._.__.. Statisucs reporting *)
Fort Myers. a0 e eeendO (*)
Key West ... ..|-o-. [ o YRS UUPNRPRN] IOUPIIPN ¢ (o SR *)
Miami_ ... [ 1o P Stntlstll():s and biological re- (O]
searc|
St, Petersburg Beach..... Field Research Station, In- | Biological research, fishery )
spectlon Oflice, and Market- {zroducts inspection, mar-
Tamp8.c.ceocaecneen Stat(st(cal Fleld Oflice. .. ..... Statlstlcs reporting. . ....._... *)
Georgla:
Atlanta... .. .. _..__.. Marketing Office.________...._ Marketing.. .. oo )
Brunswick._..._. -1 Statistical Field Office._______ Statistles . ... .. ()
8t. 8imons Island........ Exploratory Fishing and Gear | Exploratory fishing and gear (*)
esearch Btation. research.,
Hawalii, Honolulu. .. ___.._.._. Statistical Oflice_ ... ._..__.._ Statisties ... ... “)
%ﬂ:‘ahoi, ................. Field Research Station...____. Blological research. ... ..... )
nois.;
Chicago. oo Market News Oflice, Fishery | Market news reporting, fish- @
Products Inspection Office, ery products inspection.
........ National_.| Marketing Services Office.....| Marketing services._.._....... O]
Louisiana,
Galtano_......._..._..... Statlstica) Field Office..__._..| Statisties. .. ... ..ol L]
g Statistics reporting g;
New Orleans_______._.._. Market News Office, Statis- {..... do ......................... (O]
tical Field Office.
aine:
Portland. ... Field Office_.. ... ... Statistics, market news, bio- *
logtcal research.
Rockland.. ... ... ..... Q]
West Boothbay Harbor_. *)
Maryland:
altimore_.....____..._ .. Market News Oflice, Mar- | Market news reporting, mar- (@)
keting. keting.
College Park__.__._____.. National Home Economics | Test kitchen research._ .. ..____ [0
Research Center,
Sallshury. ... ......._ Statistical Field OfMce...._... Btatisties ..o ool ()
Massachusetts:
Boston_ . .._.____.__.._. Market News Offlce, Mar- | Market news reporting, sta- *
keting. tistics, biological an "tech-
Fologlcal research, market-
ng.
Gloucester.. . .c.oeene- Field Offices. . o evuamnnnnnns Stut%stlcs, biological research, ®
fishery products inspecuon
New Bedford.. .. ._.____ Field OfMee. ..o ovmeea. Statistics biological research, *)
market news reporting.
Provincetown.__ .--| Btatistical Field Office........ Statistics, market news re- ®

Bee footnotes at end of table,

porting.
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G~2.—Minor field -research stations, market news offices, exploratory fishing stations,
market development offices, and statistical offices, calendar year 1966—Continued

Gross
Location Type Principal use valua-
tion1
Michigan:

Ann Arbor. . ....oeeenua- Marketing Offico......_...... Marketing. ... ... 9

Hammond Bay. Field Research Statlon.. Blological research. ?

Ludington... .. _..oooooo|eeenn doo ol d )

Marquette. . .. N . do........ [Q]
Minnesota, St. Pau Marketing Office.._...._______ ®
Mississippi:

Ocean Springs....-ccecun- Statistical Field Office........ Smtisu&s and market news ®

reporting.

Pascagouln. - .voancnaee- Marketing Office.....coooon.. Marketing V]
Missouri, 8t. Louls. ._ d ™)
New Jersey, Toms River @
New York:

Bayport, Long Island....|..... o L U AU 6 LN Q]

New York City.....oo... Market News Oflico, Mar- | Market news reporting, mar- *)

keting, Fishery Products keting, fishery products in-
oL Inspection Oflice. spection.

o0:

Cleveland..._............ Marketing Office....___....__. Marketing. ... _.cooooaeaoo. (’;
o Sandusky....cccecenamoan Fioeld Research Station_.._.... Biological research...._._..... @

regon:
TUEENe. . oieeaeana|aans [+ U I L0 TSR E')

Portland.. ... .ooeooofeoee. [+ [ I [ L]
Rhode Island:

Point Judith..._.......__ Field Station Statistics, biological research. . ®

Warren . . .....oooeeeueon. Statistical Field Oflice Statisties .. ovooeiaaccicmas %’)
South Carolina, Charleston..|_._.. (U A L T T %)
South Dakota, Mobridge. ... Ficld Research Station and | Blological research and ox- [O)

Exploratory Fishing Base. plomltory fishing goar ro-
search.
'%ennessee, Camden.......... Statistionl Office. ..ooooen oo Statisties. . oo oiieceeeanaanoa ®
'exas:
Aransas Pass._..___.._... Statistical Field Office...ocouf..... [ L S, E’)
Brownsville.. ............ Statistical Field Office, Fish- | statistics, 'fishery products L)
cgy1 Products Inspection mspectfon.
{lice.

Dallas . .ocoiiaa s Marketing Office. . ...._c.oncee Marketing. ..o 1)

Freeport.. Statistical Field Office )

Galveston... d ';

Port Arthur 3

Port Isabol. . coooeemaeoo O]
Virginia:

Franklin City.. ...

Hampton._...
Norfolk. ..

Washington:

North Bonneville..._.
Seattle. . ... camooo.

Markot News
Statistical Fiel

Market News, Statistical, and
Inspoction Office,

Field Research Statlon._......

Marketing Offico. - .ccoaannns
Field Research Station........

Blological research._._......._.
Market nows reporting........
Statisties .ol

Biological research...._.......

Mauarket news reporting, sta-
tistics, loans and grants,

Marketing. . ..o

Biological research. ...........

1 Figures shown aro original acquisition or construction costs.
% Installation not owned

by Bureau of Commercial Fisheries. Includes property held under leases,

cooperative agreements, and use permits.
i Ygstalluuogns at this location ago both owned and leased by Bureau of Commercial Fisherles.
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G-3.—Bureau of Commercial Fisheries vessel fleet, calendar year 1966

Name of vessel

Home port

Length
(feet)

Year
built

Cost or
estimated
value

Horse-
power

Mission

Pribilof_.._...._.

Geo. B. Kelez.__..

David Starr
Jordan.

Townsend
Cromwell,

Delaware___...__

Black Douglas. ...

Geronlmo. ...
Undsunted. ...

Charles H.
Gilbert.

John N. Cobb....

MurreIT.__.____.

John R.

Manning.

Geo. M, Bowers._.
Kaho.____.._____

Seattle, Wash____.

‘Woods Hole,
Mass.

Seattle, Wash_.._.
8an Diego, Calif..

Honolulu, Hawaii_

Gloucester, Mass._

San Diego, Calif_...

QGalveston, Tex.._.
Miami, Fla.......

Honolulu, Hawaii_

Pascagoula, Miss. _
Seattle, Wash__.__

Juneau, Alaska.___

Panama City, Fla.
Saugatuck, Mich .
Gloucester, Mass. _
South Carolina..._

Saugatuck, Mich_.

Juneau, Alaska. __.
Sandusky, Ohfo._.

Ashland, Wis_..__

Milford, Conn. ..

Oxford, Md_......

222

187

176

171

158

147

152

143
143
123

100

93

86

73
656

64

64
60

48

1954

1062

1944
1965

1963

1037

1926

1944
1944
1952

1950

1950

1943

1950

1056

1961

1941

1942

1050

1940
1931

1046

1951

1041

$2,200,000

2,000,000

805,000
2,000,000

1,049,935

302,473

75,000

1,000,000
1,000, 000
409,890

300,000

235,302

64,000

181,600

03,800
85,000
187,000
187,000

86,000

19,000

81,000

46,840

6,500

1,500

1,100

1,000
900

800

736

325

2,000
1,850
640

600

500

116

135
170

170

140

82

Transportation of supplies
and personnel to the
Pribilof Islands fur seal
stations,

Fishery and biological re-
search studies; oceano-
graphic studies in Atlantic
waters.

High-seas salmon investiga-
tion and oceanography.

Oceanography; sardine ecol-
ogy; studies on biology of
other commercial species.

Pacific oceanography; tuna
biology, behavior, and dis-
mbut};m.

Exploratory figshing and bio-
loglcal studies on the
roundfishes and sea scal-
ops, gear research.

Blology,distribution,spawn-
ing of the Pacific sardine;
abundance and life history
studies of other commereial
species.

Fishery oceanographic ro-
search and shrimp studies.

Fishery oceanographic re-
search.

Pacific oceanography; tuna
blology, behavior, and
distribution.

Exploratory fishing for
shrimp, tuna, and other
potentially commercial
specles; gear research.

Exploratory fishing for pe-
lagic and bottomn fish,
shrimp and crabs; gear
research.

Oceanographic studies in
coastal waters of Bouth-
eastern Alaska withlimited
use for servicing shore
facilities.

Bottom surveys for halibut;
patrol work; observations
on foreign fishing activities
in Bering Sea.

Primarily gear research.

Exploratory fishing and gear
research on industrial
fishes, chubs, alewives,
sheepshead, glzzard shad,
and smelt.

Gear research and inshore
exploration on herring and
shellfish,

On loan to State of South
Carolina,

Research on deepwater fish
species, their distribution,
abundance, and ecology;
limnology.

Salmon ang herring research.

Studies on warm-water fishes
of Lake Erie; limnology;
pollution studies.

Research on deepwater fish
sgecles, their distribution,
abundance, and ecology;
limnology.

Bhellfish research; oyster and
clam propagation; predator
control.

Shellfish  research; oyster
propagation and disease
studles,
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G-3.—Bureau of Commercial Fisheries vessel fleet, calendar year 1966—Continued

Length | Year | Costor | Horse-
Name of vessel Home port (feet) | built cstinlmwd power Mission
valuo
Hiodon...__.__... Mobridge, 46 | 1065 $24,156 190 | Research on reservoir fish
8. Dak. species.

J-3486. ... ._ North Carolina. .. 43 | 1042 28,000 |__..__.. Ou loan to State of North
Carolina,

Kingfisho ... St].il’ellers]hilrg 43 | 1954 24, 500 150 | Estuarine investigations,

oach, Ila.

J-1110. .o Beaufort, N.C._.. 40 | 1934 15,000 200 | Rosearch on shoellfish, striped
bass, and other coastal
specios; colleetion of sam-
ples  for radiobiological
studies,

Phalarope I1.._._ Br])(/)]l.l;huy Harbor, 40 | 1932 8,000 225 1 Clam and herring studies.

nine,

Sockeye. ... King Salmon, 40 | 1946 11,250 175 { Salmon research work.

Alnska,




Appendix H—Fish and Wildlife Service Publication Series and a 1966
List of Publications by Bureau Personnel

The regular, established series of the Fish and Wildlife Service
in which Bureau of Commercial Fisheries publications appear
are:

Fishery Bulletin.—Technical reports on scientific investigations
of fishery biology. The Bulletin of the United States Fish Com-
mission was begun in 1881; it became the Bulletin of the Bureau
of Fisheries in 1904 and the Fishery Bulletin of the Fish and
Wildlife Service in 1941, Separates were issued as documents
through volume 46 ; the last document was No, 1103. Beginning
with volume 47 in 1931 and continuing through volume 62 in
1963, each separate appeared as a numbered bulletin. A new
system began in 1963 with volume 63 in which papers are bound
together in a single issue of the bulletin instead of being issued
individually. Volume 65, nos. 2 and 3 (389 p.) were issued in
1966. Some bulletins are for sale by the Superintendent of Docu-
ments, U.S. Government Printing Office, Washington, D.C. 20402;
they are distributed free to libraries and to a limited number of
scientific cooperators.

Fishery Industrial Research.—Technical reports dealing with
scientific investigations of fishery technology, economics, explor-
atory fishing, and gear research. Nos. 2 and 3 (10 papers, 135 p.)
of volume 3 were published in 1966. They are distributed free to
libraries and to a limited number of scientific cooperators.

Special Scientific Report—Fisheries.—Preliminary or progress
reports and reports on scientific investigations of restricted scope.
Established as Special Scientific Reports in 1940, nos. 1 to 67 were
issued from that date to 1949, when the new series, Special Scien-
tific Report—Fisheries, with new serial numbering, was started.
Seventeen of these reports (500 p.) were published in 1966. They
are distributed free to libraries and cooperators on a limited
mailing list.

Fishery Leaflet.—Popular information on fishery subjects in-
tended primarily for use in correspondence. Fifteen leaflets (211
p.) were published in 1966. They are distributed free on request.

Circular—Popular and semitechnical publications of general
and regional interest intended to aid conservation and manage-
ment. Sixteen circulars (549 p.) were published in 1966. They
have free, but limited distribution.

Data Report.—Reports that include compilations of unanalyzed
or partially analyzed data collected during biological, limnological,
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or oceanographic investigations. The reports were originally
printed as 3- by 5-inch microfiche, each of which has up to 40
pages of material. In June 1965, the Bureau began using the 4-
by 6-inch size of microfiche which holds up to 70 pages. The
pages are reduced to one-eighteenth normal size; consequently,
they can be read only through a microscope, microfiche “reader,”
or any similar device for enlarging. The Data Report series is
the first microfiche series to be used for primary publication of
scientific reports. Advantages of microfiche over regular size re-
ports are threefold. They occupy only about one-hundredth as
much space; they can be printed in a matter of weeks rather than
months; and for our distribution lists, the cost of printing and
mailing is only about one-tenth as much. Data Reports 10, 11,
12, 13, and 14 (10 microfiches, 473 p.) were issued in 1966. They
are distributed free to a restricted mailing list of laboratories,
libraries, State fishery agencies, research institutions, and re-
search scientists. [Hard (full-size) copy is available for pur-
chase.]

Commercial Fisheries Abstracts.—A monthly abstract of world
literature (chiefly English language) on fishery technology. Vol-
ume 19 in 1966 had 12 issues (848 p.). They have free, but limit-
ed distribution.

Commercial Fisheries Review.—A monthly periodical which
features articles on Bureau research and operations and trends
and developments in the domestic and foreign fisheries. Volume
28 in 1966 had 12 issues (1,215 p.). They are for sale by the
Superintendent of Documents, U.S. Government Printing Office,
Washington, D.C. 20402. Subscription price $6.50 a year; $2
additional for foreign mailing; single copies 60 cents each. Index
for volume 27 (1965) of the Commercial Fisheries Review was
issued also (72 p.).

Statistical Digest.—Annual statistics with detailed tabulations
relating to fishery production, manufacture, and commerce. These
succeeded the Administrative Report series. One digest (543 p.)
was published in 1966. Digests are for sale by the Superintendent
of Documents, U.S. Government Printing Office, Washington, D.C.
20402; some are distributed free to a limited mailing list.

Current Fishery Statistics.—Current statistical information on
fishery production, manufacture, and domestic or foreign trade;
issued monthly, quarterly, or annually by States, regions or larger
areas. In 1966, the Branch of Fishery Statistics issued 830 Cur-
rent Fishery Statistical publications totaling over 2,000 pages. In
addition, considerable data were supplied to the Bureau’s Branch



108 BUREAU OF COMMERCIAL FISHERIES

of Market News for release in its Fishery Products Reports. The
Current Fishery Statistical publications are sent to private and
Government industries in the United States, foreign industries,
and United States embassies.

Fishery Products Report.—Daily (5 times a week), monthly
and annual data on landings, receipts, supplies, prices, imports,
movements of fish and fish products in local areas; market condi-
tions; and fishery developments in the United States and foreign
countries. Special Market News data reports also are issued
sporadically. Seven Market News Service field offices prepare and
mail these free reports. During 1966 the 1,770 daily reports
totaled 5,558 pages; the 52 monthly, 5 complete annual reports,
and 2 preliminary annual reports, 715 pages; and the 6 supple-
mentary reports, 90 pages.

Current Economic Analysis.—These reports, begun in 1965,
cover all major fishery commodities. One report will cover shell-
fish, a second will deal with food finfish. Each year one of the
four issues in each series will be an annual review. The reports
have text plus considerable tabular data and many charts to illus-
trate economic trends and conditions. During 1966 four of these
reports (233 p.) were issued. They are distributed free to inter-
ested industry personnel.

Fishery Market Development Series.—This new series replaces
the Test Kitchen series which provided information on buying,
preparing, and cooking fish, with tested recipes for institutions,
home economists, and homemakers. In addition to containing
all publications of the type previously issued in the Test Kitchen
series, the Fishery Market Development series contains publica-
tions on merchandising, marketing, distribution, and other ma-
terial necessary for effective development of markets for fishery
products. These publications are for sale by the Superintendent
of Documents, U.S. Government Printing Office, Washington, D.C.
20401. During 1966 three publications (58 p.) were issued.

Miscellaneous papers—Three miscellaneous papers, totaling 95
pages, were issued. Some were distributed to the fish processing
industry, and others were distributed to the mass news media,
food brokers and distributors, agricultural demonstration agents,
and home economists.

A detailed list of publications of the Bureau of Commercial
Fisheries and its personnel or contractors or collaborators during
1966 follows. The articles are listed by authors.
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Publications !

AHLSTROM, ELBERT H.
Distribution and abundance of sardine and anchovy larvae in the Cali-
fornia Current region off California and Baja California, 1951-64:
a summary. U.S. Fish Wildl. Serv., Spec. Sci. Rep. Fish, 534, iii
+ 71 p.

ALLEN, DoNALD M., AND T. J. COSTELLO.
Releases and recoveries of marked pink shrimp, Penaeus duorarum
Burkenroad, in south Florida waters, 1958-64. U.S. Fish Wildl,
Serv., Data Rep. 11, 2 microfiches (ii 4+ 77 p.).

ALLEN, HArOLD B.
Salmonella research and surveillance programs - Bureau of Commercial
Fisheries. Proc. Interdep. Conf. Salmonellosis, June 3-4, 1965: 18.

ALTON, MiLEs S.
A new sea-star from the northeastern Pacific Ocean, Asthenactis fishert
n. sp., with a review of the family Myxasteridae. Deep-Sea Res.
18(4) : 687-6917.
Bathymetric distribution of sea stars (Asteroidea) off the northern
Oregon Coast. J. Fish, Res. Bd. Can. 23(11): 1673-1714.
ALVERSON, DAYTON L.
National and international implications of foreign fisheries. In Eleanor
G. Viereck (editor), Science in Alaska, 1965: 14-23. Proe. 16th
Alaskan Sci. Conf., Juneau, Alaska, Aug. 29-Sept. 1, 1965.
Soviet fishing and their problems. Part I—Russian fishing is planned
operation. The Seattle Times, Seattle, Wash., June 29, 1966, p. 70;
Part II—Big stern trawlers are pride of Soviet catcher fleet, June
80, 1966, p. 61; Part III—Effects of Russian fishing uncertain, July
1, 1966, p. 7.
The Soviet fisheries menace. Boat Owners News 1(1):38, 18-14.

ALVERSON, DAYTON L., AND KENJI EGoO.
Report of the Working Group on gear development. In Thomas A.
Manar (editor), Proe. Gov. Conf. Cent. Pac. Fish. Resourc., Hono-
lulu, Feb. 28-Mar, 12, 1966: 89-43.

ALVERSON, DAYTON L., AND EDWARD A. SCHAEFERS.
Methods of search and capture in ocean fisheries. Trans. 2d Annu. MTS
Conf. Exhib. June 27-29, 1966—Exploiting the Ocean—Mar. Technol.
Soc. (Washington, D.C.) : 319-386.

ALVERSON, DAYTON L., AND NORMAN J. WILIMOVSKY.

Fishery investigations of the southeastern Chukchi Sea. In Norman J.
Wilimovsky and John N. Wolfe (editors), Environment of the Cape
Thompson Region, Alaska: 848-860. U.S. At. Energy Comm., Div.
Tech. Inform., Oak Ridge, Tenn,

AMES, WARREN E., R. M.CoNDIE, AND B. POLLARA.
A method for intravascular injection and bleeding of fishes. Trans.
Amer. Fish. Soc. 95(8): 317-318.

1 This list does not include Commercial Fisheries Abstracts, Current Fishery Statistics,
and Commercial Fisherles Review, except a few articles for which the authors’ names anre given.
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Awmos, MURrRAY H.
Commercial clams of the North American Pacific Coast. U.S. Fish
wildl. Serv., Circ. 287, iii 4+ 18 p.

ANDERSON, WiILLIAM D.,, Jr.
A new species of Pristipomoides (Pisces: Lutjanidae) from the tropical
western Atlantic. Bull. Mar. Sci. 16(4) : 814-826.

ANDERSON, WILLIAM W.
The shrimp and the shrimp fishery of the southern United States. U.S.
Fish Wildl. Serv., Fish. Leafl. 689, 8 p.

ANDERSON, WILLIAM W., JACK W. GEHRINGER, AND FREDERICK H. BERRY.
Family Synodontidae. Lizardfishes. In Yngve H. Olsen and James W.
Atz (editors), Fishes of the western North Atlantic: 30-102. Mem.
Sears Found. Mar. Res. 1, pt. 5.

Field guide to the Synodontidae (lizardfishes) of the western Atlantic
Ocean. U.S. Fish Wildl. Serv., Circ. 246, i 4+ 12 p.

ANGELOVIC, J. W., J. C. WHITE, JR., AND D. W. ENGEL.

Influence of salinity on the response of estuarine animals to ionizing
radiation. [Abstract.] ASB Bull, 13(2): 29.

AsHworTH, U. S., G. D. RAMAIAH, AND MARK C. KEYES.
Species difference in the composition of milk with special reference to
the northern fur seal. J. Dairy Sei. 49(10): 1206-1211,

AuLL, FELICE.
Absorption of fluid from isolated intestine of the toadfish, Opsanus tau.
Comp. Biochem. Physiol, 17(8) : 867-870.
BapTIST, JOHN P.

Uptake of mixed fission products by marine fishes. Trans. Amer. Fish.
Soc. 95(2) : 145-152.

BARRETT, IZADORE, JAMES JOSEPH, AND GEOFFREY MOSER.
Electrophoretic analysis of hemoglobing of California rockfish (genus
Sebastodes). Copeia 1966(3) : 489-494.

Barrow, JAMES H., Jr,, AND BRUCE C. TAYLOR.
Fluorescent-antibody studies of haplosporidian parasites of oysters in
Chesapeake and Delaware Bays. Science 1563(8743) : 1631-1633.

BaArry, E. J.
Gulf fisheries (selected areas)—1965. U.S. Fish Wildl. Serv., Bur. Com.
Fish., New Orleans Market News Serv., 39 p.
List of primary receivers of imported fishery products and byproducts,

New Orleans, La., 1966. U.S. Fish Wildl. Serv., Bur. Com. Fish,,
New Orleans Market News Serv., 4 p.

BERRY, FREDERICK H., AND WAYNE J. BALDWIN.
Triggerfishes (Balistidae) of the eastern Pacific. Proc. Calif. Acad. Sci.,
4th ser., 34(9) : 429-474.

BERRY, FREDERICK H., AND HERBERT C. PERKINS.

Survey of pelagic fishes of the California Current area. U.S. Fish Wildl.
Serv., Fish. Bull, 65: 625-682.
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BLACKBURN, MAURICE.
Biological oceanography of the eastern tropical Pacific: summary of
existing information. U.S. Fish Wildl. Serv., Spec. Sci. Rep. Fish.
640, iii 4 18 p.

BLUNT, C. E., JR.,, AND MAKOTO KIMURA.
Age, length composition, and catch localities of sardine landings on the
Pacific Coast of the United States and Mexico in 1968-64. Calif.
Fish Game 52(3) : 133-150.

BoporA, ANTHONY.
Life history of the gizzard shad, Dorosoma cepedianum (Le Sueur), in
western Lake Erie. U.S. Fish Wildl. Serv., Fish. Bull. 66: 391-425.

BOHLKE, JAMES E., AND DANIEL M. COHEN,

A new shallow-water ophidioid fish from the tropical West Atlantic.
Notulae Naturae 396, 7 p.

Boss, KENNETH J.
The subfamily Tellininae in the western Atlantic-the genus Tellina
(Part I). Johnsonia 4(45): 217-272.

Brock, VERNON E., AND RALPH P. SILLIMAN.
Report of the Working Group on Bigeye Tuna. In Thomas A. Manar
(editor), Proc. Gov. Conf. Cent. Pac. Fish. Resourc., Honolulu, Feb.
28-Mar. 12, 1966: 36-88.

BROOKE, RICHARD O., ELINOR M. RAVESI, DoNALD F. GADBOIS, AND MAYNARD
A. STEINBERG.
Preservation of fresh unfrozen fishery products by low-level radiation.
B. The effects of radiation pasteurization on amino acids and vita-
mins in haddock fillets. Food Technol. 20(11) : 99-102.

BuLL1s, HARVEY R.
Engineering needs for fishery development. Trans. 2d Annu. MTS Conf.
Exhib. June 27-29, 1966—Exploiting the Ocean—Mar. Technol, Soc.
(Washington, D.C.) : 842-847.

BuLLis, HARVEY R., AND JAMES S. CARPENTER.
Neoharriotta carri—a new species of Rhinochimaeridae from the south-
ern Caribbean Sea. Copeia 1966 (3) : 443-450.

BUREAU oF COMMERCIAL FISHERIES.

An analysis of the present status and future potential of the Lake
Superior commercial fishing industry. U.S. Dep. Com., Econ.
Develop. Admin., Tech. Assistance Proj. 722, viii 4 64 p.

Fancy catfish. U.S. Fish Wildl., Serv.,, Fish, Market Develop., ser. 6,
19 p. [Available from Superintendent of Documents, U.S. Govern-
ment Printing Office, Washington, D.C. 20401; price 25¢.]

Fishery motion pictures. U.S. Fish Wildl. Serv., Fish. Leafl. 591, 24 p.

Graduate educational grants, academic year 1967-68. U.S. Fish Wildl.
Serv., Fish. Leafl, 5983, 6 p.

Inspectors’ instructions for grading frozen fish blocks. Second issue.
Document was prepared only for the guidance of fishery products
inspectors (not for public distribution), i + 21 p.
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BUREAU 0F COMMERCIAL FisHERIES—Continued.

List of Circulars of the U.S. Fish and Wildlife Service. U.S. Fish
Wildl. Serv., Fish. Leafl. 596, 13 p.

List of Fishery Bulletins of the U.S. Fish and Wildlife Service. U.S.
Fish Wildl. Serv., Fish, Leafl. 697, 15 p.

List of Fishery Leaflets of the U.S. Fish and Wildlife Service. U.S.
Fish Wildl. Serv., Fish. Leafl. 595, 29 p.

Seafood slimmers. U.S. Fish Wildl. Serv., Fish. Market Develop., ser.
7, 19 p. [Available from Superintendent of Documents, U.S. Gov-
ernment Printing Office, Washington, D.C. 20401; price 25¢.]

The letters from the captain’s wife. U.S. Fish Wildl. Serv., Fish.
Market Develop., ser. 4, 20 p. [Available from Superintendent of
Documents, U.S. Government Printing Office, Washington, D.C.
20401; price 70¢.]

United States standards for grades of frozen headless dressed whiting.
Fed. Reg. 31(135) : 9542,

BUREAU OF COMMERCIAL FISHERIES, BIOLOGICAL LABORATORY, BEAUFORT, N.C.
Annual report of the Bureau of Commercial Fisheries Biological Labora-
tory, Beaufort, N.C., for the fiscal year ending June 30, 1966. U.S.

Fish Wildl. Serv., Cire. 240, iv + 39 p.

BUREAU OF COMMERCIAL FISHERIES, BIOLOGICAL LABORATORY, GALVESTON, TEX.
Annual report of the Bureau of Commercial Fisheries Biological Labora-
tory, Galveston, Texas, fiscal year 1965. U.S. Fish Wildl. Serv.,

Circ. 246, iv 4 b1 p.

BUREAU OF COMMERCIAL FISHERIES, BIOLOGICAL LABORATORY, GULF BREEZE,
Fra.
Annual report of the Bureau of Commercial Fisheries Biological Labora-
tory, Gulf Breeze, Florida, for the fiscal year ending June 80, 1965.
U.S. Fish Wildl. Serv., Circ. 247, iii 4+ 15 p.

BUREAU OF COMMERCIAL FISHERIES, BIOLOGICAL STATION, ST. PETERSBURG
BEACH, FLaA.
Report of the Bureau of Commercial Fisheries Biological Station, St.
Petersburg Beach, Florida, fiscal years 1962-64. U.S. Fish Wildl.
Serv., Circ. 239, iii 4 26 p.
Report of the Bureau of Commercial Fisheries, Biological Station, St.
Petersburg Beach, Florida, fiscal year 19656. U.S. Fish Wildl. Serv.,
Cire. 242, iv 4 30 p.

BUREAU oF COMMERCIAL FISHERIES, BOSTON MARKET NEWS SERVICE.
New England fisheries monthly summary (1966). Ten issues, January
to October, total 138 p.

BUREAU oF COMMERCIAL FI1SHERIES, BRANCH OF CURRENT ECONOMIC ANALYSIS.

Food fish situation and outlook, January-September 1966. U.S. Fish
Wildl. Serv., Curr. Econ. Anal. F1, 83 p.

Shellfish mtuatlon and outlook. U.S. Flsh Wildl. Serv., Curr. Econ.
Anal. S1, 48 p.

Shellfish situation and outlook. U.S. Fish Wildl. Serv., Curr. Econ.
Anal. 82, 56 p.
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BUREAU OF COMMERCIAL FISHERIES-——Continued.

Shellfish situation and outlook. U.S. Fish Wildl. Serv., Curr. Econ.
Anal. S8, 47 p.

BUREAU OF COMMERCIAL FISHERIES, BRANCH OF FOREIGN TRADE AND Eco-
NOMIC SERVICES.

List of fishermen’s and fish shore workers’ unions in the United States.
U.S. Fish Wildl. Serv., Fish. Leafl. 681, 1 4 4 p.

BUREAU OF COMMERCIAL FISHERIES, CHICAGO MARKET NEWS SERVICE.
Monthly summary of Chicago’s wholesale fishery products receipts, prices,
and trends (1866). Four issues, July to October, total 4 p.

BUREAU OF COMMERCIAL FISHERIES, EXPLORATORY FISHING BASE, PASCAGOULA,
Miss.
Annual report exploratory fishing and gear research, Bureau of Com-
mercial Fisheries, Region 2, for fiscal year 19656. U.S. Fish Wildl.
Serv., Cire. 249, iii 4 33 p.

BUREAU OF COMMERCIAL FISHERIES, HAMPTON MARKET NEWS SERVICE,
Monthly summary of fishery products production in selected areas of
Virginia, North Carolina, and Maryland (1966). Seven issues,
January to May, July to August, total 24 p.

BUREAU OF COMMERCIAL FISHERIES, NEW ORLEANS MARKET NEwS SERVICE.
Gulf of Mexico monthly landings, ex—vessel prices, cold-storage holdings,
and imports of shrimp (1966). Six issues, June to November, total
6 p.

BUREAU oF COMMERCIAL FISHERIES, NEW YORK MARKET NEWS SERVICE.
New York City’s wholesale fishery trade monthly summaries (1966).
Four issues, January to April, total 64 p.

.BUREAU OF COMMERCIAL FISHERIES, RADIOBIOLOGICAL L.ABORATORY, BEAUFORT,
N.C.
Annual report of the Bureau of Commercial Fisheries Radiobiological
Laboratory, Beaufort, N.C., for the fiscal year ending June 30, 1965.
U.S. Fish Wildl. Serv., Circ. 244, iii 4 50 p.

BUREAU OF COMMERCIAL FISHERIES, REGION 2, ST. PETERSBURG BEACH, FLa.
Annual report, exploratory fishing and gear research, Bureau of Com-
mercial Fisheries, Region 2, for fiscal year 1964. U.S. Fish Wildl.
Serv., Circ. 286, iv 4+ 67 p.
Annual report, exploratory fishing and gear research Bureau of Com-
mercial Fisheries, Region 2, for fiscal year 19656. U.S. Fish Wildl,
Serv., Cire. 249, iii -+ 33 p.

BUREAU OF COMMERCIAL FISHERIES, SAN PEDRO MARKET NEWS SERVICE.
California fishery products monthly summary (1966). Ten issues, Jan-
uary to October, total 145 p.

BUREAU oF COMMERCIAL FISHERIES, SEATTLE MARKET NEWS SERVICE.
Washington and Alaska receipts and landings of fishery products for
selected areas and fisheries (1966). Eleven issues, January to
November, total 91 p.
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BUREAU oF COMMERCIAL FISHERIES, TECHNOLOGICAL LABORATORY, COLLEGE
PARK, Mbp.

Marine protein concentrate. A summary report on the development of

a proposed commercial manufacturing process and on the properties

of a test sample. U.S. Fish Wildl. Serv., Fish, Leafl. 5684, v + 27 p.

BUREAU OF COMMERCIAL FISHERIES, TECHNOLOGICAL L.ABORATORY, GLOUCESTER,
Mass.
Annual report of the Bureau of Commercial Fisheries Technological
Laboratory, Gloucester, Mass., for the fiscal year ending June 30,
1964. U.S. Fish Wildl. Serv., Cire. 241, iii 4 81 p.

BUTLER, CHARLES.
Research in review. Fish. Gaz. 83(1):10-11; (2):10-11; (8):6, 12;
(5):12, 14; (6):16, 21, 82; (7): 6, 56.

BUTLER, PHILIP A.
Fixation of DDT in estuaries. Trans. 31st N. Amer. Wildl. Natur.
Resourc. Conf.: 184-189.

Pesticides in the marine environment. J. Appl. Ecol. 3(Suppl.) : 253-259.

The problem of pesticides in estuaries. In A symposium on estuarine
fisheries: 110-115. Amer. Fish. Soc., Spec. Publ. 3.

CABLE, LoUELLA E
Plankton. U.S. Fish Wildl. Serv., Fish. Leafl. 583, iii 4 13 p.

CALABRESE, ANTHONY, AND HARRY C. DAvis.
The pH tolerance of embryos and larvae of Mercenaria mercenaria and
Crassostrea wvirginica. Biol. Bull. (Woods Hole, Mass.) 131(3):
427-436,

CALDWELL, DAvID K., MELBA C. CALDWELL, AND DALE W. RICE.
Behavior of the sperm whale, Physeter catodon L. In Kenneth S, Norris
(editor), Whales, dolphins, and porpoises: 677-716. Univ. Calif.
Press, Berkeley and Los Angeles.

CARPENTER, JAMES S.
Capture of immature Ozynotus caribbaeus Cervigon from the type
locality. Copeia 1966(2) : 856-3517.

CARROLL, BoBBY J., EPHRAIM S. GARRETT, GLADYS B. REESE, AND BENJAMIN
Q. WARD.
Presence of Clostridium botulinum in the Gulf of Venezuela and the Gulf
of Darien. Appl. Microbiol. 14(5)-: 837-838.

CARrrOLL, BoBBY J., TRAvIS D. Lovg, BENJAMIN Q. WARD, AND MELVIN E.
WATERS,
Microbial analyses of frozen raw breaded shrimp. U.S. Fish Wildl
Serv., Fish, Ind. Res. 8(3): 5-11.

CARVER, THOMAS C., JR.
Rapid method for determining water content in oyster tissue. U.S, Fish
Wildl. Serv., Fish, Bull. 65: 685-686.

CHAMBERLIN, J. Lockwoop.
A further note on the construction of the pyramids. Geogr. Rev.
16(2) : 282-283.
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CHAPMAN, CHARLES R.
The Texas Basins project. In A symposium on estuarine fisheries: 83~
92. Amer. Fish. Soc., Spec. Publ. 8.

CHAPOTON, ROBERT B.
A tank for transporting adult American shad. Progr. Fish-Cult, 28(2) :
116.

CHARM, S. E., AND P. Mooby.
Bound water in haddock musclee. ASHRAE J. 8(4): 39-42.
CHARNELL, ROBERT L., AND GUNTER R. SECKEL.

The circulation in the trade wind zone of the central North Pacific:
1964-65. [Abstract.] Abstracts of Papers Related with Oceanog-
raphy, Divisional Meeting on Physical Oceanography:19. Proc.
11th Pac. Sci. Congr. 2.

CHASE, JOSEPH.
Oceanographic observations, 1963, east coast of the United States. U.S.
Fish Wildl. Serv., Data Rep. 10, 8 microfiches (iv 4+ 178 p.).

CHEEK, RANDALL P.
Pugheaded striper. Wildl. N.C. 80(6): 27.

COHEN, DANIEL M.
A new tribe and a new species of ophidioid fish. Proc. Biol. Soc. (Wash-
ington, D.C.) 79: 183-204.
The north Pacific deepsea fish name Bathylagus milleri Gilbert, a senior
synonym of Bathylagus alascanus Chapman. Copeia 1966(4): 877-
878.

COLLETTE, BRUCE B.

A review of the venomous toadfishes, subfamily Thalassophryninae.
Copeia 1966 (4) : 846-864.

Belonion, a new genus of fresh-water needlefishes from South America.
Amer. Mus. Novit, 2274: 1-22.

Revue critique des types de Scombridae des collections du Muséum
National d’Histoire Naturelle de Paris. Bull. Mus. Hist. Nat.,
Paris, 2d ser., 38(4) : 362-375.

COLLETTE, BRUCE B., AND FREDERICKX H. BERRY.
Proposed suppression of three Nomina oblita in the family Belonidae
(Pisces). Z.N.(S.) 1723. Bull. Zool. Nomencl. 22(5/6) : 325-829.

COLLETTE, BRUCE B., AND LESLIE W. KNAPP.
Catalog of type specimens of the darters (Pisces, Percidae, Etheosto-
matini). Proc. U.S. Nat. Mus. 119(85650) : 1-88.

CONNORS, THOMAS J., AND MAYNARD A. STEINBERG.
Preservation of fresh unfrozen fishery products by low-level radiation.
IV. Organoleptic studies on radiation-pasteurized skinless haddock
fillets. Food Technol. 20(10):117-119.

Cook, HArRrY L.
A generic key to the protozoean, mysis, and postlarval stages of the
littoral Penaeidae of the northwestern Gulf of Mexico. U.S. Fish
Wildl. Serv., Fish, Bull, 65: 437-447.
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COOPER, RICHARD A. ‘
Migration and population estimation of the tautog,.Tautoga, onitis
(Linnaeus), from Rhode Island. Trans. Amer, Fish. Soc. 95(3):

239-247.

CosTELLO, T. J., AND DoNALD M. ALLEN.
Migrations and geographic distribution of pink shrimp, Penaeus
duorarum, of the Tortugas and Sanibel grounds, Florida. U.S. Fish
Wildl. Serv., Fish. Bull. 65: 449-459,

CostLow, JOHN D., JR., AND A, N. SASTRY.
Free amino acids in developing stages of two crabs, Callinectes sapidus
Rathbun and Rhithropanopeus harrigii (Gould). Acta Embryol.
Morphol. Exp. 9: 44-55.

CoUCH, JOHN A.
Brachycoelium ambystomae sp. n. (Trematoda: Brachycoeliidae) from
Ambystoma opacum. J. Parasitol. 52(1) : 46-49,
Two peritrichous ciliates from the gills of the blue crab. Chesapeake
Sci. 7(3): 171-173.

CoucH, JOHN A., C. AUSTIN FARLEY, AND AARON ROSENFIELD.
Sporulation of Minchinia nelsoni (Haplosporida, Haplosporidiidae) in
Crassostrea virginica (Gmelin). Science 153(3743) : 1629-1531,

CrowTHER, H. E.

Voluntary versus mandatory inspection in the seafoods industry. Proc.
Gulf Carib. Fish. Inst., 18th Annu. Sess.: 51-56,

CruM, JoHN F.
Report on menhaden. Fish. Gaz. 83(2) : 29-30.

CumMmiING, KENNETH B.
Disposable aquaria. Progr. Fish-Cult. 28(2) : 92.

CuMMINS, ROBERT, JR.

Hard-clam explorations off southeastern United States. Com. Fish. Rev.
28(12) : 33-42.

D1CAPUA, RICHARD A,
On the application of immunological techniques in geographic group
studies of Atlantic sea herring, Clupea harengus. J. Exp. Zool.

161(1):1-13.

D1 Marco, P.
List of Chicago brokers and importers of fishery products and by-
products. U.S. Fish Wildl. Serv., Bur. Com. Fish., Chicago Market
News Serv., 6 p.
Receipts and prices of fresh and frozen fishery products at Chicago,
1965 (preliminary). U.S. Fish Wildl, Serv., Bur. Com. Fish,, Chi-
cago Market News Serv., 49 p.

DRAGOVICH, ALEXANDER, AND JOHN A. KELLY, JR.
Distribution and occurrence of Gymnodinium breve on the west coast of
Florida, 1964-66. U.S. Fish Wildl. Serv., Spec. Sci. Rep. Fish. 541,
iii 4+ 1B p.
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DRAGOVICH, ALEXANDER, JOHN A. KELLY, JR.,, AND JOHN H. FINUCANE.
Oceanographic observations of Tampa Bay, Charlotte Harbor, Pine
Island Sound, Florida, and adjacent waters of the Gulf of Mexico,
February 1964 through February 19656. U.S. Fish Wildl. Serv,,
Data Rep. 13, 2 microfiches (ii 4+ 78 p.).

DrYER, WILLIAM R.
Bathymetric distribution of fish in the Apostle Islands region, Lake
Superior. Trans. Amer. Fish. Soc. 95(3): 248-269.

Duke, THoMAS W., JOHN P. BAPTIST, AND DONALD E. Hoss.
Bioaccumulation of radioactive gold used as a sediment tracer in the
estuarine environment. U.S. Fish Wildl. Serv., Fish. Bull. 65: 427-
436.

DuUkE, THoMaAs W., JAMES N, WiLLIS, AND THOMAS J. PRICE.
Cycling of trace elements in the estuarine environment. 1. Movement
and distribution of zinc 66 and stable zinc in experimental ponds.
Chesapeake Sei. 7(1):1-10.

DyEeRr, JOHN A., RicHARD W, NELSON, AND HAROLD J. BARNETT.
Pacific hake (Merluccius productus) as raw material for a fish reduction
fishery. Com. Fish. Rev. 28(b): 12-17,

EBLE, ALBERT F.
Seasonal distribution of alkaline and acid phosphatase and non-specific
esterase in the normal and diseased American oyster as revealed by
enzyme histochemistry. [Abstract.] Amer. Zool. 6(3): 339.
Some observations on the seasonal distribution of selected enzymes in
the American oyster as revealed by enzyme histochemistry. Proc.
Nat. Shellfish. Ass. 56: 37—42.

EDpwWARDS, ROBERT L., AND A. S. MERRILL.
Seasonal cycle of temperature in the Middle Atlantic. [Abstract.]
Second Internat. Oceanogr. Congr., Moscow, 1966, Abstracts of
Papers:106.

EXLUND, MELVIN W.
Incidence of Clostridium botulinum on Pacific Coast of the United States,
Shellfish Sanit. Res. Plann. Conf. 1965 Proc.: 70-72.

ExLUND, M. W., J. SPINELLI, D. MIYAUCHI, AND J. DAssow.
Development of yeast on irradiated Pacific crab meat. J. Food Sci.
31(3) : 424-431.

EMERSON, J. A., N. KazaNAs, R. H. GNAEDINGER, R. A. KrzEczKowski, H. L.
SEAGRAN, P. MARKAKIS, R. C. NicHoras, B. S. SCHWEIGERT, AND L. L.
KEMPE.

Irradiation preservation of fresh-water fish and inland fruits and vege-
tables. 63 p. Prepared for Div. Isotop. Develop., U.S. At, Energy
Comm., Contract Number (AT-11-1)-1283, Report Number COO
1288-40, Isotop.-Ind. Technol. UC 23, TID 4500 (19th ed.). [Avail-
able from the Clearing House for Federal Scientific and Technical
Information, U.S. Department of Commerce, Springfield, Va. 22151;
price $1.60.]
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EMERSON, J. A., N. Kazanas, R. A. Greig, H. L. SEAGRAN, AND L. L. KEMPE.

Irradiation preservation of freshwater fish. I. Extension of refriger-

ated storage life of fresh yellow perch fillets. Food Technol. 20(2) :
108-110.

EMERY, K. O., AND R. L. EDWARDS.
Archaeological potential of the Atlantic Continental Shelf. Amer.
Antiquity 31(5): 783-7317.

ENGEL, DAviD W., JosepH W. ANGELOVIC, AND EpNA M. Davis.
Effects of acute gamma irradiation on the blood constituents of pinfish,
Lagodon rhomboides. Chesapeake Sei. 7(2): 90-94.
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