CF's 'Delaware.' (Photo: R. C. wilson)

Lobster catch in North Atlantic aboard B




't is evident that the United States ground-
, fishermen are suffering economically
+n acost-price squeeze precipitated by the
ressing effect of large quantities of im-
" on groundfish prices,' Secretary of the
Jrior Walter J. Hickel wrote to President
In on May 21. The Secretary introduced
reportof a study by BCF economists. The
ir had been asked by major parts of the
«tryconcerned over the effects of imports
of changes in U.S. tariff structure for
ndfish products.

During recent years," Mr. Hickel added,
total and per capita consumption of
ndfish increased continuously; imports
roundfish doubled; while the quantity of
landed by United States vessels and the
ver of fishermen employed declined."

he report--'The Effects of Imports on
mited States Groundfish Industry' --cov-
tod, cusk, haddock, hake, ocean perch,
pollock, Flounder was added to meet
i requests. Groundfish live on or near
i:ean bottom. On the Pacific Coast, they
“ i1lled bottomfish.

| lets and blocks are the principal forms
i ch species are imported. Fillets are
ides of fish cut lengthwise, separating
‘3idefrom skeleton. They are marketed
, frozen packaged, breaded and frozen--
Uzen into blocks for more processing.

cks are fillets and other parts frozen
Ocks. Each block weighs 10 or more
S. Frozen blocks are used to prepare

iticks, portions, and other processed
ts,

U.S. GROUNDFISH INDUSTRY HURT BY IMPORTS

REPORT HIGHLIGHTS

e In 1967, U.S, landings of groundfish were
427.4 million pounds--a 25% drop from 1954,
Overall, landings have 'trended downward'
at annual average rate of 4.5 million pounds,
although Pacific coast landings have been

"fairly constant,"

e In 1967, U,S, processors produced 121.5
million pounds of fillets and steaks, 4% below
1956-58 annual average. (Steaks are % tol-
inch-thick cross-section slices from large
dressed fish., They are sold fresh and frozen

packaged.)

e From 1956 to 1967, consumption of
groundfish rose 48%--from 315.8 to 468.8

million pounds,

e During 1954-67, groundfish imports in-
creased sharply. Imports were 107% higher
in 1967 than in 1954-56: infrozen fish blocks
and slabs for processing industry. In 1956,
U.S. imported less than half the groundfish it

used--but now imports more thantwo-thirds,

e In 1966, vessels catching groundfish em -

ployed 3,778 fishermen--down 347 from 1957,

e Rapidly increasing imports in 1953-67
resulted in a current price about 1.6 cents
per pound lower than would be trueif imports
had the same relative relation to total con-

sumption that they had in 1947-52,

e From 1956-58 to 1967, costs of catching
and processing rose 35-40%. Exvessel price
of fish increased 24% or less during 1953-55
to 1967.

domestic industry has been caught in a cost-

Catch rates did not improve, so

price squeeze,
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e U,S, Tariff Commission investigations in
1954 and 1956 found serious economic injury
from imports to groundfish industry. The
BCF study, which covers 1956-1967, found
further deterioration 'due in a large part to

rising imports."

Groundfish imports in blocks and slabs
have boosted total imports. They are cutting
into basic markets for U.,S,-caught ground-
fish. Per-capita consumption of fillets and
steaks has fallen because sticks and portions
have been substituted. Industry's fishing
segment has not grown with stick-and-portion
processing business. A principal reason ap-
pears to be industry's inability to compete
with foreign block and slab products. Foreign
costs of catching fish are lower: 1) lower
vessel-construction costs; 2) subsidies to

fishermen,

People in the industry are concerned about
its future, particularly the future impact of
concessions made in the Kennedy Round tariff
negotiations. Lower customs duties onfrozen

blocks and slabs are expected to "intensify

the present adverse cost-price squeeze."

The 1956 Tariff Commission study had
found serious economic injury, so the duty on
fresh and frozen groundfishfillets was exempt
from the Kennedy Round. But recent tech-
nological developments cutting costs have
made it easier for Canada to export to U.S.
fresh groundfish fillets and steaks. Limited
data reveal that Canadian exports to the U,S.
in 1967 of these products were 14.1 million
pounds;in 1961, the figure was only about 5.6
million pounds. This influx of fresh products
appears one of the immediate and major con-
cerns of industry; it threatens the domestic
industry with loss of a large part of that

market,

Industry consists of fishermen operat
principally otter trawl vessels; fish proce
sors; a marketing system serving U,S, :
world markets; and suppliers to fishing ¢
sels.

Fishing Areas

The principal grounds are over the Cc
tinental Shelf of Northwest Atlantic and Nos
Pacific Coast. Over 3 of U.S, catch is land
on east coast, mainly New England por!
Landings in the west are concentrated
Oregon and Washington.

The NW Atlantic area, which extends frc
Long Island, N.Y., to Newfoundland, cove
about 260,000 square miles. It includes t
very productive areas of Georges Bar
Browns Bank, Nova Scotia Banks, and Gra
Bank. Most of U.S. catch is from Georg
Bank, which isfished intensively also by fo
eign vessels. Large- and medium-sizedU.
vessels fish these areas about 50 or mo
miles out. Smaller U,S, vessels normallyfi
close to Massachusetts and Maine. In 19¢
about 312,1 million pounds of groundfish we
landed at New England ports, half of all fi

landed there,

Pacific groundfish are caught from San
Barbara, Calif., to northern British Columb:
California forbids extention of groundfi
operations south of Santa Barbara. In 196
U.S. vessels caught about 69.5 milli¢

pounds--6% of all west coast landings.
GROUNDFISH PRODUCTS

Groundfish are marketed from whole!
eviscerated fresh (unfrozen) fish to high
processed convenience food forms: bread?‘
precooked fish sticks orfish portions. Mo

processed products have been emphasiz'

o



¢asingly in recent years. Fishsticks and
i»ns now comprise over 60% of total U,S.
:ssing of packaged groundfish products;
158, the figure was less than 40%. But
narketing of fresh groundfish fillets also
iacreased significantly. Sofrozen fillets
comprise only 17% of all packaged ground -
-compared to about 40% in 1958.

rom the dollar standpoint, significant in-
ses have taken place in the relative
cetings of fresh flounder and haddock
s~--with a corresponding decline in fro-

Atlantic ocean perch fillets.
GROUNDFISH CONSUMPTION

roundfish consumption has been increas-
iteadily in the past 15 years. In 1967, it
about 48% higher than in 1956. Increas-
opulation and per-capita use produced it.
Tk =lative importance of different products
ichanged: the greatest increase was in
ndfish blocks, the raw material for the
.y growing fish-stick-and-portion in-
"7« Asuse of groundfish blocks increased
lintially, consumption of cod and haddock
¢ declined. Only flounder fillets in-
sed steadily. Per-capita consumption of
1 perch trended downward slightly.

GROUNDFISH LANDINGS

iring 1954-67, U,S, groundfish landings
ged 517 million pounds annually. How-
, landings declined an average annual

of 4.5 million pounds: around 5 million

erall decline in groundfish landings re-

1 primarily from the greatdrop in quan-

tity of Atlantic ocean perch and declines in
pollock and haddock. Only Atlantic coast
flounder and Pacific coast ocean perch land-

ings increased.

Resource abundance was notafactor. The
major decline was in production of ocean
perch--due to less fishing effort, which re-
sulted from cost-price squeeze on fishing
vessels. On the other side of the ledger, in-
creased abundance of yellowtail flounder re-

sulted inincreased landings in 1962 and 1963,

In Northeast Pacific, foreign fleets have
increased greatly in the past 10 years, yet a
much larger harvest could have been taken
by U.S.from demersal species. Trawlers are
capable of increasing the harvests of bottom-
fish, but cost-price relationships have kept

U.S. fleet from expanding its catches.
Domestic Fillet, Steak, & Block Production

Most U,S. landed fish is processed and
sold as fresh or frozen fillets. Domestic
block production, though increasing, is still
only about 6 million pounds a year. Fresh
(nonfrozen) fillet production is trending up-
ward; frozen-fillet production is declining

correspondingly.

Flounder-fillet production is increasingly
important: over 1 of U.S, production of

groundfish fillets, steaks, and blocks.
GROUNDFISH IMPORTS

Groundfish are imported primarily as
fresh andfrozen fillets and steaks--and fro-
zen blocks and slabs. In 1967, imports of these
groundfish were 316.9 million pounds, double
the 1956-58 annual average. The figure was
68% of U.S. consumption of groundfish in 1967,



Blocks

Beginning in 1960, imports of groundfish
blocks and slabs exceeded fillets and steaks.
In 1967, frozen block and slab imports were
189.5 million pounds, almost 4 times the
1956-58 annual average. However, since
1965, block-and-slab imports have declined
slightly. These imports have fed the develop-
ing fish-stick-and-portion industry that began
inthe early1950s., In1967, the U.S. produced
only 6.2 million pounds of blocks and slabs--

about 3% of imports.
Fillets and Steaks

In 1967, imports of groundfish fillets and
steaks were 127.4 million pounds, a rise of
18% from the 1956-58 annual average. Con-
tinued growth in imports of fresh fillets ''will
likely make major inroads' into markets for
U.S.-produced fresh groundfish products, one

of principal outlets for U.S. fleet.
Imports in Relation to Consumption

As imports grow and landings by U.S.
groundfish fleet decline, imports have be-
come the larger part of U.,S. groundfish con-
sumption. In 1965, 1966, and 1967, imports
reached nearly 70% of groundfish consump-
tion. In1956-58, imports were less than half

of groundfish use,
Imports by Species

In1967, imports of ocean-perchfillets and
steaks of 36.3 million pounds were the largest
of any other species. Cod fillet and steak
imports were 32.1 millicn pounds. The re-
maining species totaled 59 million pounds.

In fillet-and-steak category, only imports of

ocean perch and flounder have been ris|
in recent years., In1967, 33.3 million pour
of flounder fillets were imported--2359,

1956-58 annual average.
Exporters to U,S.

The principal exporters of groundf:
blocks and fillets to U,S. are Canada, Icela]
Norway, Denmark, W. Germany, and Gree
land, Canada and Iceland provide about 9
of U.S. groundfish imports as fillets

steaks.,
GROUNDFISH PRICES

The BCF report states: ''The impact
imports on domestic prices ranges fromac!
ally depressing prices in short-run peric
to offsetting some of the effect of increas:
demand onprice inlonger-run periods. T"
tends to limit the rate of price increas:

the long run."

On Atlantic and Pacific coasts, 17
1953-1967, prices received by fishermert
dockside (exvessel prices) trended upw::
But a comparison of harvesting costs du:®
this period shows these rises have been 1
than increases in costs. Costs in 1967 w
35-40% above 1956-58; prices increasedC
24% between 1953-55 and 1967. Product
costs of groundfish species that make up !
of the landings increased more than exves
prices; only pollock prices increased m

than costs.
Wages

During 1958-67, wages of fish processi
plant workers increased steadily. Ri¢

labor costs in the processing industry



ek of imports on wholesale
ces have slowed the rate of in-
cvessel prices. This has produced
: .qmeza at the harvesting level.

In 1966, the costs of catching fish by Ca-
1lqglw1nrl were 60% below U,S, costs.
Ql'jllbor and vessel-construction costs
&mdpn reasons, Despite transporta-
costs, Canadian products had "substan-

 price advantage" in U.S.
ects of Imports on U.S. Prices

[mports have an 'overall dampening ef-
t" on domestic prices. One analysis
'wed that the "current price for ground-
1 is about 1.6 cents a pound lower'' than if
‘orts were same proportion of total con-
nption that they had been in 1953-67.
'mward pressure on prices and the resul-
| decreased income for the sale of ground-
" by vesselowners "contributed to making

1y vessels unprofitable to operate,"

The report explains how imports are in-

ll!l.eut squeeze: ''Thus, the domestic
rermanis in a squeeze between increasing
ts and imports in thatas domestic prices
» imports are likely to rise significantly
thus exert downward pressure on domes -
PM This is the likely explanation for

5

the small percent increase in price in relation
to increasing costs over the past decade.”

Wholesale Prices, Frozen Blocks & Slabs

In 1967, imports of frozenblocks and slabs
of groundfish were about 60% of groundfish
imports. Prices averaged 22.9 cents per
pound, In 1956, average annual price was
18.8 cents per pound. The average price for

1965-67 was 26% over 1956-58,
Fillet & Steak Prices

In 1965-67, the average price of U.S,-
produced fillets and steaks was 44% above the
1956-58 average price. Prices of imported
groundfish fillets were about 38% above 1956~

58 average price.
JOBS
Atlantic Coast

In the Atlantic groundfish fleet, the number
of fishermen dropped 12%: from 3,316 in
1957t02,912in 1966, "This was a consistent
year-after-year decline with the exception of

1966."

In the Boston fleet, one of the major
groundfish fleets, the average hourly wage
rate is below U.S, average for workers in
nonsupervisory jobs in mining, contract con~

struction, and manufacturing. Full-time



deckhands, on the average, had to work 3
hours for every 2 hours by other industry

workers.

Most full-time fishermen--over 2,520
hours per year--''earned well over $6,000
from commercial fishing," near the U.,S,
median of $6,283 for all "year-round' full-
time male workers. Most of those fishermen
who worked between 1,560 and 2,520 hours
earned less than $4,000, However, the report
makes clear, 'it is important to note that
fishermen are required to work an average

of 60 hours per week in order to achieve a

standard level of income. Those who worked

the national average earned an income which:

was almost half the national standard."

In 1964, 83% of U.S. labor force was under:
55 years; only 38% of Boston's fishermer.

was under 55.
Pacific Coast

During 1957-66, despite annual fluctua-
tions, there were no important changes in the
number of fishermen in the Pacific coast
trawler fleet. However, for 5 straight years
before 1966, the number had trended gener-

ally downward. In 1966, there was a sharp

increase,

in the days of sailing vessels.

torial water claim from 3 to 12 miles.

Now nations choose a distance between 3 and 12 miles from their shores.
limits they may exercise control of shipping; there is, however, no clear requirement fQI‘
other nations to recognize this sovereignty. The United States recently changed its terri-

Although waters were originally designated territorial for defense purposes, nations are
now alsoconcerned with protecting their fishing and mineral rights.
are important for future harvest of marine life and minerals.

WHO OWNS THE WATER AREAS OFFSHORE AND HOW FAR?

Ownership of offshore waters is one of the major problems to be resolved before the
sea can be exploited peacefully. No country owns the floor of the open ocean. In the p_aSt;
the traditional limit was 3 nautical miles, the effective distance a cannonball could be fired

Within these |

The continental shelves
The Geneva Convention of 1958

provides for a nationthe sovereignty over its continental shelf to a depth of 200 meters or to
the depth of exploitation of natural resources. Several Latin American countries have made
claims of exclusive fishing rights to a distance of 200 miles from their coasts. ('Questions
About The Oceans," U.S. Naval Oceanographic Office.)
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JNITED STATES

scretary Hickel Aids
low England Haddock Fishery

Secretary of the Interior Walter J. Hickel
tzrmined on June 19 that a commercial
hery failure due to a resource disaster had
curred inthe New England haddock fishery.
lee fishery has declined significantly since
|55. Secretary Hickel cited the Commercial
[sheries Research and Development Act of
|64, which authorizes funds to assist a com-
rrcial fishery struck by a resource failure.

Research by BCF, which administers the
it, showed that haddock spawning has been
iry poor since 1965. Heavy exploitation, in
rge part Soviet, contributed to the decline.

From 1935-1963, average annual landings
ire 50,000 metric tons; for 1969, predicted
idings are less than 10,000 metric tons.

Governors of several New England States,
ngressmen, and the fishing industry, ex-
essing concern over the haddock industry,
re urged Federal assistance.

ny Fishermen Hit

Secretary Hickel stated that more than 90
lv England fishing vessels, primarily from
‘=ton, Gloucester, and New Bedford, Mass.,
rmally depend on haddock for over 50% of
\r catches. They now face a severe loss of
‘ome. Also, nearly 400 other vessels that
ke incidental catches of haddock face
lises,

One remedial measure proposed by BCF
lodivert fishing effort topollock, an under -
ilized species. BCF's 'Delaware II' and
operating industry vessels already are
'ét.lng the effectiveness of gear adapted es-
tially for catching pollock.

BCF marketing specialists are working
th industry to increase consumer accep-
‘ce of pollock as a replacement for haddock.

BCF Estimates Sustained Yield
& Use of Pacific Hake

The maximum annual sustained yield of
Pacific hake from southern Oregon to Cape
Spencer, Alaska, is 300-540 million pounds.
This isthe rough estimate of BCF scientists.

In1966, Soviet hake catches were 300 mil-
lion pounds; in 1967, 350 million.

U.S. Hake Fishery

There is no U.S. fishery on this offshore
stock. U.,S. fishermen, however, have been
engaged in a small fishery in Puget Sound.
They have landed an annual average of 8 mil-
lion pounds.

During 1964-1967, these were the total
Pacific hake catches and the Puget Sound
catches:

Total Pacific Hake ] Puget Sound
........ (Petmds)atonnieeng

1964 878,000 715,800
1965 3,146,000 1,527,900
1966 11,833,000 8,032,200
1967 28,818,000 9,564,900

Hake Potentially Useful

Pacific hake are potentially useful as hu-
man and animal food. So BCF believes it im-
portant to continue studying and monitoring
the resource to evaluate the effects of these
levels of exploitation,

U.S. Atlantic Coast Sea Scallop Fishery
Declines Further

The decline of the United States fishery for
sea scallops and the rise of the Canadian fish-
ery continue, reports J. A. Posgay, BCF Bio-
logical Laboratory, Woods Hole, Mass. The
U.S. share of this fishery was only 45% in
1966-68, compared to 94% in 1951-53. In
1951-53, total annual landings were 21.5 mil-
lion pounds of meats. These rose to 36.7
million pounds in 1960-62, and dropped to 28
million pounds in 1966-68.
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S
Trend in Atlantic Coast Sea Scallop Fishery
Fishing Effort Average Annual
) (Thousands of Days/Year) Landings
r:“‘ U.S. | Canada | Total | %U.S. | Millions of Lbs.
| 51-53 12,6 0.8 13.4 94 21,5
5456 12.9 1.3 14,2 91 21,9
| 57-59 11.8 2.0 13.8 85 25.3
| 60-62 | 10.1 1,7 13.8 73 36.7
63-65 8.8 8.1 16.9 52 35.4
|_6¢ -68 7.8 9.5 17.3 45 28.0

There alsohas been an interesting diver-
sion of the fishing effort, Inthe earlier years,
Georges Bank (ICNAF Subarea 5) supplied
most of the landings; but, since 1965, the U.S.
fleet has abandoned Georges Bank to the
Canadians and concentrated onthe Middle At-
lantic grounds (ICNAF, Statistical Subarea6).

Incidental Catch Lowered
for Yellowfin Tuna

BCF has announced that tuna bait boats i
the regulated area of the eastern Pacifi
Ocean are restricted to an incidental cat:
rate of 15% for yellowfin tuna taken with oth::
tuna--and with bonita, billfishes, and shark:
Bait boats aretuna boats that use hooks ai;
lines.

Regulations published in the Federal Re;;
ister, May 3, 1969, permitted bait boats fis])
ing regulated area during closed season |
land yellowfintunaupto50% of vessel capa::
ity, or 130 tons per vessel, whichever wii
less, until a total of 1,500 tons was reachec

Also, the regulations provided that whe
limit was reached, the incidental catch ¢
yellowfin would revert to 15% maximum,

An announcement that the 1,500-ton limi
was reached appeared in the June 11 Federsz
Register. The limitation became effectiw
on June 13.

Purse Seining for Winter
Industrial Fishery Deemed lmpradical(

Purse seining is not economically feasibl
for the menhaden industry to catch a wint:
supply of industrial fish in the mid-Atlanti
coastal area. This is a preliminary findi1
of a study by the Virginia Institute of Mari?
Science (VIMS) under a grant from the Bl
reau of Commercial Fisheries. The purii
seine is used tocatch dense schools of me’
haden during spring, summer, and fall.

Dr. Jackson Davis, head of VIMS' Ichth;;
ology Department and of the study, said me:
haden have been in short supply lately alon
mid-Atlantic shores. They are not availabl
at all during winter and spring when they ar
thought to be in deeper waters. If other fis
could be harvested for manufacture into i¥
dustrial fishery products during this offse@
son, the industry could operate year-roun
The possibility of using sea herringas @
alternate was evaluated, Seaherring, cous’
tothe river herring caught by the millions '
Chesapeake Bay each year, offers great P¢
tential. ‘
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Q; Hatteras-Block Island Study

ruises were made in the area from Cape
Hi:ras, N. C., toBlock Island, Rhode Island,
fia February through May in search of sea
hieir ing and mackerel. Most explorations
ww along the inner two-thirds of the conti-
mua¢: L shelf, but deeper water up to 4,800 feet
a2 3 was checked. Davis reported modern
ex-l1"onic fish-finding equipment located
ss:(0ls of fish averaging less than 50 yards
wwi These were mostly along the 30-fath-
am1ontour, where foreign vessels also were
fiang.

S (oling During 2 Periods

¢a herring and mackerel were plentiful
beirere too scattered most of the time to
me: harvesting practical with a purse seine,
TCiseine is effective when fish concentrate
iirnse schools. But fish did school briefly
dilng 2 periods of the day: just before dawn
auigain just before dusk.

aring first period, schools broke up into
wrr small groups with dawn's first light.
T:e groups settled to the bottom and re-
mxed there until late afternoon. During
sssind period, fish schooled up inlater after-
mubut stayed deep until sunset. Then they
= quickly to the surface and scattered.

‘hooling lasted no more than 4 of each
22 1rs, InMarch, these fish were south of
tt-l'irginia Capes; by May, they had moved
th 15t south of Long Island. This migration
FP1'n istypical of fishes that winter in the
o .Atlantic. Harsh winter weather ham-
FPi experimental fishing. Only 40% of the
€Siuled work days were calm enough for
FP: boats to operate.

Snip-Separator
TBv1 Tests Continve

1e M/V 'Baron,' chartered by BCF's
Sie (Wash.) Exploratory Base, recently
0% leted fishing efficiency studies of 6 dif-

it designs of experimental shrimp-sepa-
I trawls.

<
™

...>Nclusions drawn from the field testing
g ded: (1) The optimum mesh sizes for
URn the capture of pink shrimp appear to

ey

be 1 to lé—inch in the outer portions of the
body and 13 to 2 inches in the separator pan-
els. (2) All separatortrawls require weight-
ing with chain to facilitate fishing near bot-
tom. (3) Optimum-sized catches of shrimp
appear to be related to the height of footrope
over the bottom. (4) The 10- to 12-foot trash
chutes resulted inbest performance, (5) The
separator trawls harvest nearly pure shrimp
of much better quality than those taken in
conventional trawls simultaneously with much
greater quantities of fish and debris.

Future Testing

Future field work will capitalize on these
findings and center on 2 of the separator
trawldesigns tested that showed more prom-
ise than the others. The objective of future
testing will be toincrease shrimp catch rates
of the separator trawl to equal, or exceed,
those of conventional shrimp trawls used in
Pacific Northwest waters.

e
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Certain Sounds Attract Sharks

Some of the sounds that attract sharks have
been determined by researchers at the Uni-
versity of Miami's Institute of Marine Sci-
ences. They also discovered that the lemon
shark canperceive the displacement of water
due tothe passage of sound waves. This shark
may use the information and pressure signals
to locate prey.

Irregularly pulsed signals, 800 Hz and be -
low, accounted for over 370 shark sightings.
The tests were conducted by A. A. Myrberg
Jr., J. D. Richard, and Arnold Banner. They
used the Institute's underwater video-acous-
tic installation off North Bimini.

The Operation

Most sharks appeared at the test site in
11 to54 seconds from onset of the signal. The
signal was alow-frequency sound simulating
one made by a struggling fish. On a screen
inside a dry laboratory, the researchers ob-
served various species approaching the un-
derwater sound projector and television: the
sharpnose, reef, nurse, and a silky or dusky
shark., As sharksincreased, their swimming
activity resembled a feeding frenzy. No
sharks appeared at test site when either
pure tones, or signals with components only
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Underwater Television. (Ed Fisher)

above 100 Hz, were generated by the sound
projector.

Shark's Receptors

Dr. Myrberg said: ""Because these sharks
detected the signals, apparently oriented
quickly tothem and rapidly reached thetest
site, the importance of certain acoustic
stimuli to these animals is assured. Our
work has alsorevealed that the lemon shark
canperceive displacement of water due to the
passage of sound waves. All sharks have a
great many displacement receptors arranged
along their lateral line or scattered about
their bodies. . . ."

Underwater TV

A unique underwater television enables
the researchers to observe sharks on a
screen in the Institute's small monitoring
station at North Bimini. (Divinginatest area
may influence animal behavior.) The TV is
mounted on the sea floor at 60 feet about a
mile off the coast. It can scanthe underwater
scene 360 degrees horizontally and 70 de-
grees vertically., It has a zoom lens for
closeup towide -angle viewing. Periodically,
the TV's dome is automatically cleaned by a
"windshield wiper'' impregnated with a toxic
material,

"The underwater installation alsoincludis
hydrophones, acoustic projectors, and anen
vironmental sensor system that recordsten)
perature, current, and turbidity informatior
All of the instruments can be monitored a;;
controlled by researchers inthe laboratory,

5

National Water Commission
to Consult With Governors

The National Water Commission (NW(
will hold a series of conferences Aug, 26
Nov., 7--6 regional and 1 national--on it
tentative program of studies, Charles I
Luce, Chairman, announced on June 27,

The Commission is inviting the 50 Goy
ernors and representatives of municipal ax
intergovernmental water agencies and privai
organizations.

NWC is a nonpartisan group of 7 priva!
citizens appointed by the President, It has:
5-year statutory assignment todevelop ¢
overall national water policy.

NWC's Job

The law establishing NWC directsit !
review present and future U.S, water prot
lems, assess future water needs, and ident:!
several ways of meeting these needs. Al
it requires Commission to consider b0
economic and social consequences of wat¢
resource development. These include impe
on regional economic gr owth, institutior:
arrangements, and on esthetic values.

Luce emphasized that the Commissi(?rl.‘
approach will recognize that it is impossib!
to consider water-resource development ¢
an independent problem. This problem mui
be viewed as an integral part of a great U.:
effort to protect and improve the quality !
man's environment.

Regional Conference

Luce said the mainpurpose of the regior
conferences will beto get the views of stat!
local agencies, and organizations onthe SCO}
of NWC's tentative program of studies. Tl
2-day Washington conference will incluc
national nongovernmental or ganizatior



- cerned with water-resource care and
i lopment. More than 50 nationwide asso-
»qcns, clubs, societies, etc., will be offered
2 :ncetosubmit statements or to appear.

e conferences will be open to press and
ppuc. Participants will be encouraged to

body for review and comment prior to
B submittal tothe President and the Con-
o

= added: FWRC was ''primarily an or-
@ aation for coordinating the work of the
a geies that actually plah and carry on the
MIhn's water activities impartially, with-
@weing involved in day-to-day operations,
@10 recommend improvements in policy,
m redures, and institutional arrangements."

BBIl.ists Wrecks on Georges Bank
& cintucket Shoals

- F's Fishing Vessel Safety Unit has listed
ttlk) cation of 36 fishing-vessel wrecks known
< on or near productive fishing grounds
@3 :orges Bank, Nantucket Shoals, and South
0Cnel. Latitude, longitude, and depth in
ko mediate vicinity are included. The list
WW. be distributed to the fishing industry of
INIngland and fishermenusing these areas
ff¢iter-trawl fishing.

W ithfew exceptions, the vessels were sunk
Of‘lng the past decade. Reports of hang-ups
8&lloss of fishing gear resulting from en-
OCkiers with the wrecks have been reported

any fishermen,

Opies are available to the fishing indus-

trt'?’-‘Vf'Om BCF, 408 Atlantic Ave., Boston,
INs. 02210,
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Conferences Scheduled

The 22nd annual meeting of the Gulf and
Caribbean Fisheries Institute, sponsored by
the University of Miami's Institute of Marine
Sciences, will be held at the Carillon Hotel,
Miami Beach, Fla., Nov. 16-20, 1969. For
more information, write to Executive Sec-
retary, Gulf and Caribbean Fisheries Insti-
tute, 10 Rickenbacker Causeway, Miami, Fla.
33149.

The 14th annual meeting of the International
Game Fish Research Conference, sponsored
by the International Oceanographic Founda-
tion, will be held at the same hotel, Nov. 21 -
22,1969. Write: International Oceanographic
Foundation, 10 Rickenbacker Causeway, Mi-
ami, Fla, 33149.

7

U.S. Fishery Products to be Promoted
at Overseas Trade Shows

BCF has invited producers and processors
of fishery products to participate in two over -
seas food trade fairs this fall. Bureau per-
sonnel will coordinate all efforts to introduce
and promote U.S. fishery products at the
shows. Fishery products must be U.S.-
caught, or processed in the U.S. tobe eligible.
Floor space, adequate storage space, and in-
terpreter services will be provided free.
Participating firms are not required to send
representatives.

H. E. Crowther, Bureau director, said that
the purpose of the overseas trade shows is to
develop and expand foreign markets for U.S.
fishery and agricultural products. The Bu-
reau has participated in 20 previous trade
fairs, which have attracted leading trades-
people in Europe.

The shows are scheduled for Sept. 3-8 in
Brussels, Belgium, and Oct. 4-10 in Cologne,
Germany.

Participation agreements will be accepted
on a first-come, first-serve basis. Deadline
for receipt of the agreements is August 1.
Further information may be obtained from
Office of International Trade Promotion, Bu-
reau of Commercial Fisheries, 1801 N. Moore
Street, Rm. 401, Arlington, Va. 22209. Tele-
phone: area code 703, 557-4731.
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Certified Shellfish

J. David Clem

People who eat oysters are usually more
familiar with the injunction to avoid this fa-
vorite seafood in the '"nmon-R'" months than
they are with the unique public health prob-
lems associated with these molluscan shell -
fish. These problems of food sanitation and
safety involve edible molluscan shellfish, es-
pecially fresh and frozen oysters, clams, and
mussels, and arise because of the peculiar
life cycle and environment of these marine
animals.

For 44 years, the shellfish problem has
been accorded official recognition in the
creation and continuance of a voluntary three-
way (State, Federal, and industry) consumer
protection activity known as the National
Shellfish Sanitation Program. Last July, the
Program was transferred to the Food and
Drug Administration as part of FDA's new
Bureau of Compliance.

Why public health officials are concerned
over these shellfish involves many facets,
including reproduction and growth habits,
methods of harvesting and processing, and
other problems that have troubled the shell-
fish industry since the turn of the century.

Oysters, clams, and mussels must breed
and live in estuarine waters. The estuary,
defined simply, is a coastal zone where sea
water and fresh water mix. These mollusks
feed by pumping estuarine water through their
gills, filtering into their digestive systems
such substances as algae, detritus, bacteria,
and whatever other suitable sized particulate
and dissolved matter might be present. An
oyster, through movement of its cilia, can
transport water through its crude but highly
coordinated anatomy at the rate of 20 liters
an hour. This feeding action, however, con-
centrates substances with little selectivity.
Therefore, the chemical and microbiological
quality of a mollusk's visceral mass is a re-
flection of the quality of the estuarine water
it inhabits. If the water is polluted, so is the
mollusk. Itis because of the ecology of these
marine species and their method of feeding,
along with the continuing degradation and pol -
lution of our estuarine waters and our habit

)

1

of eating shellfish in a raw or partially e
state, that special health controls hay
be imposed and enforced.

Oyster production in the United
reached a peak in 1910, before the p;
sanitary control program began. Its deek
since that time has been caused by an |
of indiscriminate harvesting and explo:
of this natural resource, uncontrolle
tion of many shellfish waters, she
seases, a meagerness of technologic
vances in production, and an increasin
of consumer confidence inthe sanitary
ity of shellfish. Human consumption of
age-polluted shellfish has caused nume;
outbreaks of infectious disease.
there were no sanitary controls, the coi
er could never be sure that the
clams, or mussels he was purchasi
safe to eat. Consumer concern was
in an editorial in the 'Journal of the £
can Medical Association' in 1905: "
ers of raw oysters at present are qui
mercy of oyster dealers, presumablyc
ing intelligence and conscientiousness
should be some means of preventing
tribution of sewage-saturated oyster
part of the country. Is this somethi
the Public Health and Marine-Hospital
ice should take up?"

Despite the AMA editorial sugge
took 20 years and an unprecedented ot
of diseaseto prompt action in shellfish
tation. Latein 1924, major typhoid fev
breaks occurred, resulting in 1,500
with approximately 150 deaths, all tre
the consumption of contaminated
The country was shaken by what la
came known as the ''oyster scare."
dropped dramatically. In 1925, the
General of the Public Health Service
a conference of representatives f
shellfish industry, the Department of
culture's Bureau of Chemistry (now
the Commerce Department's Bureau of E
eries, State conservation agencies, and Sta
and local health agencies. This conferen!
marked the beginning of an unparalleled c¢
operative agreement in the form of measurs

The author joined the Food and Drug Administration in 1968 as Chief of the Shellfish Sanitation Branch in Bureau of Compliances

Article reprinted from FDA PAPERS May 1969,




'hlhesapeake Bay between Maryland and Virginia and the bay's tributaries are plentiful in both oysters :lm} clams. Opysters are hgr-
zd with both hand tongs and power dredges, and oystermen use both sailboats and power boats under State regulations covering
" Operation. On Maryland's Nanticoke River (2 and 3), workers tong up oysters and cull or discard those under legal marketable
" The bay and rivers are patrolled by Maryland Marine Police for illegal oystering in uncertified waters and for other violations
Y as those involving times and methods of harvesting. Power dredging for oysters in the Nanticoke is shown (4). The oysterman
he pier (1) is tending a "wet storage" operation in which harvested oysters are suspended live in "float" containers u.nder water by
'of ropes and winches until ready for processing. In a processing plant (5), shucked oysters are washed with clean ice water in a

(Continued following page.)

Y -
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"blow tank, " which removes impurities and brings temperature down to 38-40° F. for storage and shipping. Checking are William
Russell (center), FDA Baltimore District Inspector, and Frank Hobbs (right), Chief, Shellfish Section, Maryland Department of Heal‘t.h
Division of Food and Milk. Live whole clams are desanded in clean salt water treated with chlorine and ultraviolet light to Kill
bacteria (6). The chlorine is later removed from the water. Mr. Hobbs (right) watches with the plant owner and a plant employee.
Clam shucking is shown in a packing plant (7). Charles Harmon, a Wicomico County sanitarian's aide, takes a sample of water (8)
from the bottom of an oysterbed for coliform bacteria analysis, Detail (9) shows how the stopper stays in the bottle until the holder
hits bottom, is unstoppered when tension is released on the string, and restoppered when lifting retightens the cord.




insure the future safety of shellfish. Both
| concepts and the agencies represented at
. conference are still very much in evi-
>e today in the National Shellfish Sanita-
1 Program--a consumer protection pro-
im that has made considerable progress
strengthening sanitary controls, adminis-
tive procedures, and State regulatory ac-
jiies.

Itach member of the National Shellfish
ritary Program's three-way State, Feder-
and industry partnership has a defined
:a of responsibility. The basic premise of
Program is that coordination and uni-
mity of control may be achieved best by
tual agreement among the States, which in-
idually bear the chief responsibility for
sanitary control of the shellfish industry.
e Federal Government coordinates pro-
m activities through the Food and Drug
Iministration, which assumed the shellfish
nitation function after a reorganization
thin the Public Health Service. FDA is
sponsible for operating the Federal Gov-
ment's share of the program through ad-
istrative and technical machinery in its
Tz Bureau of Compliance. A Shellfish Sani-
lon Branch has been established and staffed
il personnel who were associated with the
lgram in its former PHS location.

All the coastal shellfish-producing States
Irticipate in and subscribe to the procedures
'lined in the National Shellfish Sanitation
i gram's manuals of operation, which have
20 published by the Public Health Service.
'© States have adopted uniform rules and
l7ulations administered principally by health
!l conservation agencies for the sanitary
- itrol of the shellfish industry. Their re-
hnsibilities span a total range of controls
lich begin at the shellfish growing areas
i continue through the processing and dis-
bution phases. Typically, a shellfish con-
'l agency makes sanitary and water quality
rveys of growing areas, classifies and pa-
tls closed shellfish waters, inspects har-
Sting methods and shellfish plants, makes
‘Ooratory investigations, and provides any
ditional surveillance measures necessary
'assure that the shellfish that reach the
sumer have been grown, harvested, and
Pcessed under sanitary practices. The
‘te health departments issue operating cer-
icates to those shellfish shucking, packing,
Packing, and shellstock plants whose equip-
‘nt, method of operation, basic construc-
n, and product meet cooperative program

"
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standards. Every package of fresh or frozen
oysters, clams, or mussels shipped in inter-
state commerce from a State certified plant
has been marked with an identifying number
preceded by an abbreviation of the State name.
These "'certified shellfish" are guaranteed to
have been grown, processed, and packaged
under strict sanitary controls.

It is not easyfor States to apply the neces-
sary controls. Trained and experienced
personnel are needed in the biological and
physical sciences, public health, engineering,
law enforcement, and several other disci-
plines to effectively administer an adequate
sanitary control program. State agencies
employ atotal of 1,200 such personnel, either
full or part time. The bulk of their effort is
in making comprehensive surveys and resur-
veys of shellfish-growing waters, and pre-
venting illegal harvesting of shellfish from
closed areas. A joint study by the Public
Health Service and States in 1965 disclosed
that two million acres of shellfish waters
have been closed or restricted to the taking
of shellfish. A total of 8.2 million acres are
approved. Thenational trendis to close more
estuarine waters where the shellfish grow,
because they fail to meet the rigid water
quality requirements of shellfish-approved
waters.

FDA''s part inthe Shellfish Sanitation Pro-
gram is not only a continuation of former
PHS activities, but also a strengthening of
the coordination and assistance given to a
State program. The FDA field staff, headed
by Regional Shellfish Consultants in the six
HEW Regions that have coastal waters, will
continue to conduct annual evaluations of State
control programs. Each review will include
an analysis of thelegaland general adminis-
trative procedures, inspection of a represen-
tative number of shellfish plants, and review
of laboratory procedures and the effective-
ness of closed area patrols. From the infor-
mation thus obtained, Federal endorsement
of a State program is either given or with-
held, depending on the State program's de-
gree of compliance with national program
standards. This regulatory procedure is a
strong incentive for the State control agen-
cies and the shellfish industry to encourage
and follow good sanitary practices and to
comply with the Manuals of Recommended
Practice, issued jointly with the National
Shellfish Sanitation Program participants.
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Every 2 weeks, the FDA will be issuing
the familiar national list of some 1,400 State-
certified interstate shellfish shippers for the
information of food control officials through-
out the country. FDA would like to see a
greater distribution and use of this list to
assure that consumers get shellfish from
certified sources.

Cooperative efforts to combat pollution of
the water habitat of shellfish is a never-end-
ing job and the smallest relaxation of vigi-
lance could result in a fresh outbreak of
some health hazard to shellfish consumers.
Beginning in the 1960's, there have been seven
outbreaks of infectious hepatitis, affecting
867 people, associated with the consumption
of shellfish harvested from polluted waters.
Although the hepatitis virus is still to be iso-
lated by the laboratory, recurrence of such
outbreaks can be and is prevented through
the effective application of program standards
based on the use of indicator organisms.

Responsible Federal and State officials
must continue to promote fundamental and
applied research. FDA will obtain shellfish
research support from three laboratories
administered by the Environmental Control
Administration, These facilities are located
at Purdy, Wash., Dauphin Island, Ala., and
Narragansett, R. I. In addition, research
grants also willbe available to qualified non-
profit institutions with worthwhile study proj-
ects in shellfish sanitation problems. A to-
tal of 11 such grants totaling $690,000 has
been committed for the current (1969) fiscal
year.

If conditions affecting our estuaries re-
mained unchanged, the need for research and
technical assistance to other Federaldepart-
ments and State agencies would not be great.
But the rate of man-induced degradation of
our estuaries is alarming. Each time a ship
channel is dredged, a new sewage treatment
plant is constructed, a subdivision is made
possible by filling a salt marsh, or a new in-
dustrylocates near shellfish-growing areas,
the possible changes these alterations may
cause inthe water quality must be evaluated.
National Shellfish Sanitation participants are
working w ith conservation groups, water pol -
lution agencies, water resource planning
agencies, and fishery groups to try to protect
and preserve the remaining natural oyster
beds and clam flats from pollution. Enhance-
ment and restoration of some shellfish re-
sources may be achieved through concerted

and cooperative efforts, but more
pollution prevention and abatement z
needed to reverse the national trend
closing productive shellfish-g g
subjected to hazardous pollution,

FDA will continue to provide the leac
ship and coordination necessary to focus
tention on the needs of State agencies and |
offer technical assistance and training p:
grams for State and local health and cons
vation personnel. For assistance to St
agencies in special studies, laborator
ods, consultation, and training,
two Technical Service Units, one locatec
Dauphin Island, Ala., and the other at
ville, R.I. Some current activities in th
units include studies about the effectiy
of practices involving chlorination of sew
effluent, the fate of those bacteria of
significance in estuaries, the effect of di
ing sewage sludge at sea, ways to natur
purify polluted shellfish, and the design
cold water wash systems for chilling she
fish.

Periodically, members of the Natio
Shellfish Sanitation Program meet at wor
shops to discuss proposed technical and =
ministrative changes, new developments, :
research findings. In recognition of the p:
history of the shellfish industry in the Unii
States and of the relationship of the Natiot
Shellfish Sanitation Program to the effecti
use of this natural resource, the 1964 I
tional Shellfish Sanitation Workshop endoxr:;
the following principles:

1. Shellfish are a renewable, managea!
natural resource of significant econor(
value to many coastal communities, !
should be managed as carefully as otlr
natural resources such as forests, wate
and agricultural lands.

2, Shellfish culture and harvesting re
resents a beneficial use of water in the €
tuaries. This use should be recognized :
State and Federal agencies in planning
carrying out pollution prevention and abat:
ment programs and in comprehensive pla
ning for the use of thesc areas.

3. The goals of the National Shellfish Sar
tation Program are: (1) the continued S2
use of this natural resource, and (2) actf
encouragement of water quality prograr
which will preserve all possible coastaiare!
for this beneficial use. 4

e




The more progressive oyster and clam
hermen are looking to the future for ways
offect better controls over the growing,
\rvesting, and processing of shellfish. Cul-
iing methods that are being successfully
4 inJapan and some of the European coun-
cs on the Atlantic and the Mediterranean
=T one wayto avoid some of the calamities
t beset shellfishermen who inthis country
17 mainly on Nature's vicissitudes to pro-
k> a sustaining crop year after year. Con-
1led cultivation and adoption of good con-
jrvation practices have provided the more
sourceful U,S, shellfishermen with a de-
1dable supply and uniform quality product.

In those countries that practice extensive
ificial shellfish culture and scientific
~ #llfish farming controlled breeding, selec-
- In of disease resistant strains, and close
. rutiny from spat or juvenile stage to mar-
|t size have produced desirable character-
~ iics and made high-yield shellfish farming
ssible. These controlled methods allow
rvesting of excellent market quality oysters
thin a year to 18 months after spawning.
icause of site selection and preservation,
tse techniques offer relative freedom from

i

contamination by human diseases, The oys-
terman and the clammerin this country may
be able to return to something of their former
production levels by taking better advantage
of such proved culturing methods.

We believe that the shellfish sanitation
program of the United States, which is ad-
ministered jointly bythe States, the Food and
Drug Administration, and the shellfish
industry, has been highly successful in pre-
venting transmission of disease through
shellfish. We believe the program affords a
challenging example of the achievements that
are possible through cooperation of the State
agencies, the Federal Government, and the
affected industry. This general type of pro-
gram will be continued by the FDA, subject
only to those modifications necessaryto meet
changing conditions. Program improvements
will be effected through increased research,
development of better standards, assurance
of adequate surveillance by State and FDA
shellfish sanitation personnel, and through
an increased awareness of the program ob-
jectives in shellfish receiving areas. FDA
will make every effort to ensure and main-
tain consumer confidence in a safe and whole-
some shellfish product.
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OCEANOGRAPHY

New Ocean-Current Tracking
System Tested Successfully

ESSA has tested successfully a new ocean-
current tracking system that uses a satellite
and a free-drifting buoy. This system also
can provide satellite transmittal of oceano-
graphic and atmospheric data collected by
the drifting buoy. The test was conducted in
the Gulf Stream by ESSA and NASA.

Test's Significance

The test represents the first successful
attempt at tracking afree-drifting buoy in the
deep ocean with satellite telemetry. M. E.
Ringenbach, Acting Director, Engineering
Development Laboratory, Rockville, Md.,
said: '"The potential implication to the public
and to the community of environmental scien-
tists, as a result of the success of this ex-
periment, cannot be overemphasized. Not
only canoceancurrents be traced accurately
in this manner, but sensors on the drifting
buoy can acquire oceanographic and atmos-
pheric data, which canbe transmitted with the
navigational information. Through this tech-
nique, oceanographic and atmospheric data
can be acquired from remote regions of the
world."

The Test

In the test, a buoy equipped with Omega
Position Location Equipment (OPLE) was al-
lowed to drift freely in the Gulf Stream off
Florida's east coast. An Applications Tech-
nology Satellite (ATS-3) interrogated the buoy
upon command. The buoy's navigational data
were relayed through the satellite to the
Goddard Space Flight Center at Greenbelt,
Md., for processing.

The buoy was released about 15 miles off
Miami, permitted to drift 24 hours, and re-
covered about 18 miles off West Palm Beach.
It had traveled 66 nautical miles. During its
course, it was tracked concurrently by an
ESSA Coast and Geodetic Survey launch, by
the 'Gulf Stream' (an oceanographic vessel
operated by Nova University of Ft. Lauder-
dale, Fla.), and via satellite by NASA in
Greenbelt, Md.

A drogue chute was attached to the buoy at
a depth of 90 feet, As a result, the buoy's
movement was affected primarily by ocean
current, not by wind and waves,

j

New Nautical Chart Issued
for New England Coast

A new small-craft nautical chart covering
New England's coastal waters from Boston,
Mass., to Portsmouth, New Hampshire, has
been published by ESSA's Coast and Geodetic
Survey,

The accordion-folded chart(613-SC) is on
a scale of 1:40,000. It is sufficiently detailed
to provide safe and efficient navigation for a
large part of the more than 100,000 small craft
registered in Massachusetts and New Hamp-
shire, The harbors of Boston, Portsmouth,
Salem, Gloucester, Rockport, and Newbury -
port, all shown, support much commercial
and recreational boat traffic.

Fishermen's Favorite Area

Color and infrared photography takenby
the Coast and Geodetic Survey in 1965 was
used in the chart's development to depict the
rocky coast and offshore features, Hydro-
graphic information was updated from 1967
Coast and Geodetic Survey surveys near Cape
Ann,

This section of the New England coast has
been afavorite of sport and commercial fish-
ermen since the days when whalers put to sea
from the area. In 1967, commercial fisher-
men from Massachusetts and New Hampshire
caught nearly 400 million pounds of fish and
shellfish worth about 40 million dollars.

Chart 613-SC may be purchased for $1.50
from Coast and Geodetic Survey agents, OF
from Coast and Geodetic Survey (C44), Rock-
ville, Md. 20852.
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New Bathymetric Map
of Bering Sea, Alaska

A new ESSA bathymetric map of the bot-
tom of the upper Bering Sea shows an exten-
sive, relatively flat, basin about the size of
Maryland and Vermont combined. An unusual
feature of the 19,000-square-statute-mile
basin is that it drains generally to the north
toward the Arctic Ocean.

The Area Covered

The map(PMB-1, scale 1:250,000) provides
the most detailed bottom topography ever
published for the area. The area is bounded

roughly by Seward Peninsula and Nort
Sound to the east, Little Diomede Island
the north, St. Lawrence Island to the sc:
and, on the west, by the U.S.-Russian Conve
tion line, established in 1867 to separate |
2 jurisdictions. The sea floor adjacent to !
Seward Peninsula and St. Lawrence Islani
marked by numerous narrow ridges z:
basins.

Map Is Preliminary

The map is a preliminary one. It will
replaced after new surveys have been co:
pleted. It isthefirst of the Continental St:
series to include overlays showing geopl:
sical displays of gravity and magnetics bx
sides bathymetry. The geophysical overla
are expectedto be available by September

Provideniya i
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1 ume_o¥®
DIGMEDE |sunn)l

SAINT LAWRENCE
ISLAND

ARCTIC OCEAN

NORTON SOUND

mmm—
Seabottom of 19,000 square statute miles, equal to Maryland and Vermont, covered by ESSA's new bathymetric map. Unusual featu?
of the largely flat undersea basin is that it drains toward the Arctic Ocean.




\'s Coast and Geodetic Survey has
shed a new nautical chart (8080) for the
ice to Alaska's Inland Waterway. It
les the first detailed chart coverage for
ichmajor commercial waterways as George
1d Carroll Inlets, Thorne Arm, Revillagi-

:do Passage, and Nichols Passage.

The large-scale detail (1:40,000) displays
2 new to navigation, harbor improve-
s2nts, and new topographic and hydrographic
n%mucted to 1965.

> Aid Industries

It is believed the new chart will aid the
shing, lumbering, mining, and petroleum
'dustries, which transport their products by
.

Chart 8080 may be purchased for $1 from
oast Survey Nautical Chart agents, or from
»>ast and Geodetic Survey (C44), Rockville,
‘d. 20852, (Chart on following page.)

:a:.

wke's Migrations Are Being Tracked

A cooperative effort to track the migra-
‘ns of the fluke, or summer flounder, has
ten launched by the American Littoral So-
r:ty (ALS) and the Sandy Hook Marine Lab-
‘atory, reports Graham Macmillan, Society
e president,

He said: "Marine biologists are concerned
'outthe recent rapid decline in fluke catches.
- " members are all volunteer fish taggers
1d Tknow they will respond to this study of
- ke migration and growth rates."

L. A, Walford, director of the Sandy Hook
arine Laboratory, notes that commercial
1ke catches from Massachusetts to Virginia
‘oppedfrom 19 million pounds to 8.4 million
‘unds in the last 10 years. Sport-fishing
‘tches also have declined.

Atthe Sandy Hook Marine Laboratory, tank
dies on adult fluke are underway. Offshore
‘peditions have been sampling waters for
*awning fluke and for fluke larvae and fry.

21

Spawning Areas & Season

Marine biologists have found that fluke
spawn in the fall in areas 10 to 30 miles off -
shore from Cape Cod, Mass., to Cape Lookout,
N. C. When they are less than an inch long,
they migrate into estuaries. There, they live
for a year before venturing again into the open
ocean. Some biologists believe juvenile fluke
survive wellonly in southern waters--and that
Long Island waters are supplied mostly by
North Carolina fluke.

Much of this is theory, ALS states, But, it
is afact that in recent years no baby fluke have
been reported from waters north of Chesa-
peake Bay.

Urges Members' Help

ALS members will be urged to tag and re-
turn as many fluke as possible over the next
2 summers, The members will collect sam-
ples of very smallfluke in estuaries north of
the Chesapeake. The results of tagging re-
turns are published in ALS' journal. They
are made available to marine blologists and
to the Atlantic States Marine Fisheries Com -
mission because of the Commission's interest
in the status of coastal fisheries resources.

Since ALS'tagging programbegan 5 years
ago, its members have ordered over 15,000
tags. These tags are the "spaghetti” type in
serted through the fish's body behind the dor
sal fin. While volunteer taggers have concen -
trated on striped bass, they also have tagged
flounder, sailfish, tarpon, shark, bluefish,
bonefish, grunt, spot, cod, croaker, tautog,
tuna, bonita, dolphin, pike, smalimouth and
largemouth bass, and muskie,

Macmillan notes: "Our members are
sportsmen in every sense of the word and
will be most interested in helping marine
biologists preserve a species on the wane,
We are asking fishermen to tag a fish that they
love to catch and love to eat, We know that
many will choose to tag and return some of
their catch--hopefully, one for sclence, one
for the pan.”

Dr. Walford hopes that fishermen will tag
the undersized fish they have to throw back.
"We are especially interested in the wander -
ings of the young fluke.”

QL
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Soviet: A sharpdecline beganin April and
ummmy. Gulf of Alaska shrimp fish-
'y ended, the king crab and groundfish
.ets withdrew from eastern Bering Sea,
-arly 80 vessels were sighted in early May;
| remained at month's end (nearly twice as
iny as at end of May 1968).

Pacific oceanperch fishing along the Aleu-
ans increased from 5 stern trawlers to 10
‘erntrawlers and 1 refrigerator, primarily
. Samalgo-Seguam Passes region, in east-
'n and central Aleutians, However, at least
sterntrawlers were fishing off the western
leutians by late May, The western Gulf
shery declined rapidly--10 stern trawlers
1d 2 refrigerated fishcarriersinfirst week,
stern trawlers by mid-month, and 1 stern
awler at end., Catches were poor, both in
e Gulf and off Aleutians,

Five medium side trawlers and a refriger-
‘or fished bottomfish along Continental Shelf
‘geincentral Bering Sea through May, Two
edium trawlers fishing west of the Pribilofs
:re joined by 2 stern trawlers in late May,
iblefish, Alaska pollock, arrowtooth floun-
'r, and rockfish were trawled in depths down

500 fathoms, A 20-vessel fleet that had
| ifted from flounder to pollock and sablefish,
yuth of the Pribilofs, had shrunk to lessthan
| by mid-month, It disbanded in a few days
! er shifting to fishing off the Alaska Penin-
' la.

!

Apparently king crab catches again were
ror this year, The 2 tangle-net fleets with-
'ew in mid-May. In 1968, they had with-
'awn by May 2, with a total catch of 22,442
1ses, This year's catches are probably not
l:;h larger--far below the 52,000 case catch
- ota,

- By mid-month, 2 fleets fishing shrimp east
' Kodiak Island had joined a third in the
*stern Gulf, east of the Shumagins. The
'viets said that catches east of Kodiak were
it good and that they had been hampered by
«d weather., Catches observed east of the
‘umagins appeared to be good. All 3 fleets
‘d withdrawn by late May, about the same
me as in 1968,
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Japanese: The arrival of part of the 1060
high-seas salmon fleets, and of herring fish-
ing vessels off Bristol Bay and in Norton
Sound, raised the number of vessels to over
300 by end of May.

The longstanding ocean perch fishery in
the Gulf was at a low level; only 2-3 stern
trawlers were fishing, primarily in the west-
ern Gulf., Perch fishing along the Aleutians
was observed in early May., By month's end,
2 stern trawlers were intermingled with the
Soviets' in the Samalga-Seguam Passes re-
gion, and a third was near Amchitka Island,

About 10 stern trawlers, taking pollock,
sablefish, arrowtooth flounder, and ocean
perch, remained along the Shelf edge in east-
ernand central Bering Sea throughout month,

By mid-May, 2 more factoryship fleets
had joined the minced meat and meal fishery
in eastern Bering Sea, making a total of 5
factoryships and about 84 trawlers. During
first half of month, all 5 fleets centered on
the Continental Shelf, northwest of Unimak L
About mid-May, 2 shifted to the Shelf edge
north of the eastern Aleutians,

Twoto 3 longliners sought sablefish inthe
Gulf, one off southwe st Kodiak Island, the
others off southeast Alaska,

By mid-month, the 2 crab fleets had moved
from outer Bristol Bay to east of Pribilofs,
Unlike Soviets, they fished both tangle-nets
and pots, and sought tanner rather than king
crab, The 2 fleets are expected to conmtinue
until summer or early fall to achlieve the
quotas of 85,000 cases of king crab, and 16
million tanner crabs (principally frozen in
sections).

The 11 factoryship fleets in the high-seas
salmon fishery left Japan May 15, By end of
May, 4 fleets (132 gill-net vessels) were lo-
cated far south of western Aleutians,

In mid-May, at least 14 stern trawlers, 3
smaller trawlers, and 6 longliners fished
herring south of Togiak Bay, in northern
Bristol Bay. The longliners, and some stern
trawlers, fished with surface drift gill-nets,
A second gill-net fishery for herring, with st
least 2 longliners, was sighted in Norton
Sound. (Japan had conducted a similar fish-
ery in same areas April-June 1968,)
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Fig. 1 - Principal New England waters fished by foreign vessels during May 1969.




South Korean: The lone factory trawler
hat had fished about a month along Shelf
dge in eastern Bering Sea returned home
y mid-May.

In early May, a second South Korean fish-
1g operation--1processing refrigerator and
small trawlers--appeared. This fleet was
hserved when it sought shelter in U.S. ter-
itorial waters onnorthwest Unimak I, It was
¢ ported nearly identical to a fleet that had
ishedunsuccessfully in 1967 and 1968; that
et took very small catches of pollock. In
ite May, a second refrigerator and another
rawler joined the fleet.

JEF PACIFIC NORTHWEST

Soviet: Twenty-eight stern trawlers, 15
ide trawlers, and 12 support vessels were
ghted, Most had come from off California.
hey fished almost entirely off Oregon, until
:st week of May, when 10 vessels moved
orth off Washington, Large catches of Pa-
fic hake were observed. Some side trawl-
rs had an estimated 20,000-30,000 pounds
1 their nets, and substantial quantities on
e decks. A large single tow aboard one
lern trawler was estimated at about 80,000
»unds. (In May 1968, 56 vessels had been
ghted.)

qapanese: Nofishing vessels were sighted
'ring May. (Two stern trawlers and 2 sup-
irt vessels had been reported in 1968.)

i"F CALIFORNIA

Soviet: On May 1, 12 stern trawlers were
¢’hted fishing between Cape Mendocino and
¢ Oregon border, One side trawler was
1ithwest of San Francisco. On May 5, an
:servation flight failed to sight any vessels
tween Monterey and the Oregon border,
1 May 1968, 8 Soviet vessels had fished off
tlifornia.)

ULLF OF MEXICO & SOUTH ATLANTIC
Noforeign vessels were reported in May.
ORTHWEST ATLANTIC

For a third month, good weather afforded
Cellent surveillance of New En gland and

. ddle Atlantic coasts; 201 individual foreign
= ‘hing and support vessels were sighted--18%

.{' 5 S than the 237 reported in April. (In May
‘58, 207 vessels had been sighted.)
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The Soviet fleets included 27 factory stern
trawlers, 116 medium side trawlers (131 in
April), 4 factory base ships, 1 refrigerated
fish transport, 3 tankers, and 1 tug.

OFF SOUTHERN NEW ENGLAND
& GEORGES BANK

Soviet: Throughout month, large groups
of vessels were dispersed from south of
Block Island, R.I., to eastern slopes of
Georges Bank. Fishing in those areas in-
creased early in May, when Soviet vessels
gradually moved eastward from the mid-At-
lantic off New York and New Jersey.

During first half of May, 90 vessels, most-
ly side trawlers, took herring and some mack -
erelin a 30-40 mile area, 50-60 miles south
of Block Island. Smaller groups, about 50
vessels each (stern and side trawlers), were
24-40 miles south of Nantucket. Those 25
miles south were mostly stern trawlers fish-
ing red hake. A group of stern trawlers has
been fishing red hake in this general area
since January 1969,

After mid-month, the mainfleet shifted to
south of Nantucket and the southwest part of
Georges Bank. Catches were primarily her-
ring. At month's end, the fleet was spread
along eastern slopes (southwest and southeast
parts) of Georges Bank, fishingin 30-40 fath-
oms,., Catches were mostly herring, A siza-
ble fleet, including about 20 stern trawlers,
remained south of Nantucket fishing red hake.

Late in May, U.S. fishermen sighted about
100 foreign vessels, largely side trawlers,
along southeast part of Georges Bank and
Cultivator Shoals. The fishermen said 30-35
were seining herring with huge purse seines
and power blocks. A BCF Agent, observing
from a USCG cutter, May 27-29, reported 44
Soviet vessels fishing in 35-40 fathoms on
northeast part of Georges Bank, 15 miles
north of Corsair Canyon. About 35, mostly
SRTR's, were rigged for purse seining. The
gear was used off the starboard side. Seines
were deep-water type. Two large power
blocks were aft of the superstructure,
Fish were brailed out of the seine by a long-
handled dip net and lifted on deck. Catches
were mostly herring, but fish on one vessel
appeared to be pollock. At least 3 factory
base ships and 2 refrigerated fish transports
were heaped with barrels.

(During April 1968, at least 9 Soviet me-
dium trawlers equipped for purse seining



Fig. 2 - Catamaran trawler 'Experiment, '

were sighted off Long Island, N. Y., and Block
Island. Seven were actually seen seining for
herring. In September 1968, the Soviets had
indicated that purse seining off U,S. coast was
exploratory, but that favorable results could
lead toa more extensive fishery. Seining was
described as a lower-cost operation than con-
ventional trawling.)

The catamaran trawler 'Experiment' was
sighted on May 27, about 55 mile s south of
Martha's Vineyard. . The first of her kind, she
was undergoing sea trials off New England.
The 1,000 -displacement-tontwin-hulled ves-
sel, tested earlier in the Baltic, is said to
have better maneuverability and stability than
single hull trawlers. Each of Experiment's 2
hulls is shaped like a conventional SRT-300
medium side trawler, with 2 sternramps and
trawldecks for continuous fishing., She can be
used for bottom and midwater trawling and
purse seining.

Greek: During mid-May, the trawle ]
"Paros' was sighted on the Cultivator Shoal:
area of Georges Bank,

OFF SOUTHERN NEW ENGLAND
& MIDATLANTIC COASTS

Soviet: About 30 vessels fished off New
York and New Jersey, substantially fewer thar
the 100 sighted in April. The decrease wWas
caused by an eastward shift of fishing opera~
tions to areas off southern New England and
Georges Bank,

Early in May, 9 medium side trawlers were€
55-60 miles south of Moriches Inlet, L. L
Large catches of herring and mackerel were
observed on deck. Five factory stern trawl-
ers fished 80 miles east of Cape May, N. Je,
but no catches were observed.

By mid-month, 27 ve ssels (mostly Side5
trawlers) were in a 20-mile area 65 to 8




3 - Cuban freezer stern trawler (Atlantik class) 'Playa Giron."' Sighted during May 1969 sout

les east of Atlantic City, N. J,, 10 to 30
Les southwest of Hudson Canyon., Limited
hes appeared to be herring.

°oli§h: Three factory stern trawlers, 25
i7e side trawlers, 1 factory base ship, and
r'ansport vessels were sighted.

During first half of month, 20-30 vessels
Ited back and forth, from Long Island to
tth of Martha's Vineyard and Nantucket,
lerate catches were mostly herring, with
ne mackerel. From mid-month, 20 to 25
:"e dispersed from south of Nantucket tothe
‘tern slopes of Georges Bank. Catches
Ce mostly herring. (A year ago, 25 to 30
shvessels had fished off New York, New
'Sey, and southern New England.)

‘_East German: Three stern trawlers and
:}_de trawlers fished among the Polish and
"1et fleets off southern New England. A few
‘Sels were scattered off Long Island and,

>

* 1n the month, along the easternslopes of

of Block and Nantucket Islands,

(Photos - C. Philbrook, BCF.)
Georges Bank, Catches were identified as
herring.

Japanese: Earlyin May, 2 stern trawlers
fished 85 miles south of Nantucket, and 65
miles south of Montauk Point, L., I, Nocatches
were noted and no further sightings were
made.

Cuban: One factory stern trawler, 'Playa
Giron,'was sighted among other foreign ves-
sels south of Nantucket. No catches were
noted. This may be the first sustained Cuban
fishery off New England.

Bulgarian: A stern factory trawler was
sighted in early May fishing about 80 miles
southeast of Cape May. In late May, shx
about 60 miles south of Martha's Vine

This was the first sighting of a Bulgarian
fishing vessel off U,S. coasts. Bulgarian
sources have been predicting the beginning of
this fishery for several years. N 1itches

1 i V- %

were observed, but it is believed she was
seeking herring and mackerel,
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STATES

Alaska

GOV. MILLER SIGNS
'COAST' COMMISSION BILL

Gov. Keith H, Miller of Alaska has signed
legislation creating the Commission for
Ocean Advancement thr ough Science and
Technology. He said: '"Withthe COAST Com-
mission established, we can proceed with
development of a comprehensive coordinated
State planfor the wise multiple use and con-
servation of our marine and coastal re-
sources."

The Law

The law provides for a 10-member com-
mission: 5 Alaskans experienced in ocean-
ographic resources and problems, and 5 non-
State members. The Commission is charged
tobegin a comprehensive study of the marine
sciences and the marine and coastal environ-
ment in and near the State.

Ko R

BCF METHOD SPURS KODIAK'S
SEAFOOD WASTE MANAGEMENT

Kodiak plans to ask the Federal Water
Pollution Control Administration for a dem-
onstration grant to apply the process for
shellfish waste utilization developed by Food
Chemical and Research Laboratories under
BCF contract. This decision followed meet-
ings coordinated by BCF's Ketchikan Tech-
nological Laboratory staff, It culminated in
a State-sponsored public meeting in Kodiak on
May 21 to discuss harbor pollution.

Plant & Process

A plant would be designed to handle over
80 million pounds of waste now being dumped
into Kodiak's harbor each year. The plant
would cost more than one million dollars, It
would operate by 1971.

The process separatesthe waste material
into 3 products: (1) a high-quality protein
concentrate, (2) a calcium chloride brine, and
(3) chitinfor marketing as valuable separate
products.

PAN ALASKA ORDERS
5 MULTIPURPOSE VESSELS

Pan Alaska Fisheries, Inc., has ordered ¢
multipurpose king-crab fishing vesselstotal--
ing about $1,800,000. It is the largest single.
order ever placed in the king-crab industry.
The 93 -foot steel-hulled ships are tobe owne ;
and operated by the firm,

Capabilities of Vessels

The new vessels are designed to be fully
adaptable to the other types of fishing in
Northern waters. Besides their king cral
capabilities, the sea-water-tanked vessels
canbe used for scalloping, and in other trawl-
ing for bottom fish and shrimp,

@

Oregon
TUNA SCOUTS SAIL ABOARD 'SUNRISE'

The Oregon Fish Commission's tuna scouts
sailed from Astoria June 28 aboard the
chartered vessel 'Sunrise' on their annua.!
800-mile search for early arriving albacor:
tuna off Oregon's coast. The researcher:
will monitor oceanographic conditions arv
test-fish for tuna 30 to120 miles offshore o
the cruise down the Oregon coast tothe Ca.l:."
fornia border,

Daily radio contact with the commission '
Astoria research laboratory will advise re:
searchers and fishermen of ocean conditionl
and the location of albacore concentrations
This information will be relayed to Oreg'
tuna fishermen, Oregon State University M::|
rine Science Center, and to BCF, La Joll:
Calif,, headquarters for news disseminati?
to the entire Pacific tuna fleet.

Warm Water Important

The abundance of the elusive albacore O
Oregon is related directly tothe presence '
warm water. Fish Commission biologiS_tS ar
encouraged about Oregon albacore fishit
prospects this year because of water tempél
atures. Through June 15, these were cOI¥
parable to those through that date last ye&




rhenlandings set a record of almost 38 mil-
ion pounds.

Larry Hreha, Astoria-based biologist in
harge of the tuna exploration, believes Ore-
on will have another good season in 1969--
t least about 20 million pounds or more.
'arough June 23, he reported, there were no
nowntuna catches in California waters. This
1as a fairly good indication the fish will be
rund off Oregon again this season,

* %k %

J2CORD SALMON RUN TO
_LOOD-CONTROL RESERVOIR

More than 4,000 adult spring chinook have
sturned to Fall Creek Dam from a 1966 re-
:ase of 1,1 millionunfed fry, the Oregon Fish
ommission has disclosed. It was Oregon's
1ost successful attempt tointroduce and rear
ilmon in a flood-control reservoir.

The project on Fall Creek was completed
7 the U.S. Army Corps of Engineersin1965.
'hasupstream and downstream migrant col-
:ction facilities. Rough fish in the stream
ere eradicated before it was filled. Then,
:xly in 1966, 1.1 million spring chinook fry
irplusto the Fish Commission's Willamette
:tchery were planted in Fall Creek above the
:m. Theyreared that summer inthe reser-
ir and reached an average of 7 inches before

nigrating during December 1966 and Janu-
vy 196

1"vival Exceeds Commission's Hopes

The collectionfacility was monitored, but
¢ exact number of juveniles that migrated
tmthe reservoir is not known because many
c:aped through the dam's regulating outlet
tlcould not be counted. However, the spec-
tular return shows that survival far ex-
¢:ded the commission's hopes,

It was difficult to get young fish into the
rn's collection "horns" or exits, but the
‘glneers' procedure of drawing the reser-
\r down for the anticipated spring run-off
‘Ped. Again this past year, the Fish Com-
‘Sslon asked the Corpsto evacuate the res-
7Olr completely to aid juvenile emigration
1 to flush out predators above the dam.

2 Return

Onreturning, the 4,000-plus adults, all 4-
tr-olds, enter a short fish ladder leading

T
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into a trap. The collected salmon, along with
other species, are thenput intoan ' anesthetic
tank." Rough fish are thrown away and the
game species are hauled to a destination
above the dam by Corps personnel.

Plants have beenmade eachyear since the
first in 1966. In 1970, even more can be ex-
pected back because both 4- and 5-year-old
fish will be returning.

The Fish Commission says this return is
an example of the tremendous potential in
reservoir-rearing of fish, Itsearlier studies
revealed excellent growth and survival of
juvenile salmon in reservoirs when there
were few predators, The commission adds
that this does not necessarily mean all dams
are good for fishery resources; on the con-
trary, many problems at dams are unsolved.
However, certain impoundments may have
considerable potential to enhance a fishery
if they are constructed and operated so the
young downstream migrants are able to emi-
grate.

Juvenile Fish

Most attempts at juvenile salmonid pas-
sage so far have been unsuccessful because
of inadequate collection systems, especially
at high dams. Also, at the high dams, there
often is no spill and the juvenile fish may not
"sound" or go down to enter the low-level
entrance of the turbines. So, inthe past, runs
affected by such structures either have been
forfeited or transferred to a hatchery.

Recent commission studies have con-
firmed that some nonpower-producing flood -
control projects might be used torear salmon
without provisions for expensive and complex
collection facilities for juvenile fish. One
method of passing salmon smolts at these
projects can be accomplished by evacuating
a reservoir tothe level of the stream bed each
winter; this is now being done at Fall Creek
reservoir.,

The Fall Creek study is only one of 7 begun
in the mid-50s to evaluate fish passage and
fish behavior at public and private projects.
The study is guided by a steering committee
representing the Corps of Engineers, Oregon
Game Commission, the Oregon Fish Com-
mission, BCF, and the Bureau of Sport Fish-
eries and Wildlife.
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LAST PART OF WILLAMETTE FALLS
FISH LADDER BEING BUILT

Construction began June 26 on the third
and final phase of the $4-million fishway at
Oregon City's Willamette Falls, reported Ed
Neubauer, Director of Engineering for the
Oregon Fish Commission. The fishway is
funded by BCF (partly by Portland General
Electric),

The construction of a 750-1ineal -foot ladder
and 2 more fishway entrances will greatly
improve fish-passage conditions, Also, the
perennial 'wet hole'' problem will be resolved,
By filling and capping this pothole, a notori-
ous salmondeath-trap on the falls' east side
will be eliminated., The naturally occurring
holes create a problem each year asthe
spring flows recede, Previous efforts to re-
move the stranded fish alive were unsuccess-
ful.

Salvaging Fish

To salvage the fish, commission biologists
are gillnetting the wet hole day and night,
Carcasses are given to Clackamas County for
use in its institutional food program.

Spring chinook escapement above the falls
was good this year. The commission's Wil-
lamette River hatcheries already have enough
returnees to satisfy their artificial-propaga-
tion needs.

Maine

MECHANIZED SARDINE-PROCESSING
EQUIPMENT TO BE TESTED

Mechanized sardine -processing equipment
from Stavanger, Norway, will be tested by the
Maine Sardine Council in an attempt to im-
prove and modernize the entire Maine sardine
industry. The machinery will be installed in
a canning plant at Prospect Harbor.

Goal of Production Test

The Council's Executive Secretary, Rich-
ard E. Reed, explained the project. The pri-
mary goal is to deliver uniform-size fish
speedily and efficiently--with heads and tails
removed--tothe women whoplace them inthe
cans, This would loosen a time-consuming
and costly production bottleneck,

He said the Councildecisionto obtain sy
ficient equipment for a full-scale commerei
production line resulted from promisin
tests made last year. The tests indicatec
production can be increased as muchas 10
with uniform precut fish, Alsothe work w
be much pleasanter and easier, Tra on;
the cutting is done with hand-held

Production Line

The production line will consist of a fis
sorter or size grader, Three automatic de -
vices will orient and head the fish in one di
rection and feed them into a high-speed cutter
The cutter also cleans,

The equipment is being leased by the Coun-
cil, All results will be made availableto in-
dustry. Reed said this automatic proce
machinery is not manufactured in the U.S.
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Florida

UNIVERSITY PLANTS
'ARTIFICIAL SEA GRASS!

Some 'artificial sea grass' was schedule!
to be laid down along the Gulf bottom in Jul]
by Florida State University oceanographer:
They are trying to provide a habitat for suc
valuable shellfish as scallops and shrimp.

Dr. R. W. Menzel, a biologist inthe Oceanc)
graphy Department, said that if the exper:.
mental plantings were successful they cou .
show the way toward replacing the coast
natural habitats destroyed through dredgi!|
and filling. There, natural grass cannot !
started again.

"But we don't know whether it will work,,
Menzel added. ""Barnacles may attach themt
selves to the blades of grass and weight thex
down sothat the grass doesn't wave like ordi
nary sea grass.'

1

3 Areas

The ribbon-like, 18-inch long, strands <
artificial grass have been attached wlﬁﬂ"a
of wire fencing, These will be put in 3 loc2
tions, each a 30-square-yard area. ;‘

One location will be in a dredged areaalor
the channel leading from the marine lab fi==
bor. Another will be inbare areas n&ﬂ" .




tural grass is growing. A third will be on
hottom where no grass has grown before,

Productivity of the artificial grass areas
11 be compared with natural-grass-bottom
joductivity.

if'.
~ ulifornia

' IES VIRTUALLY PAY FOR

~ $H & WILDLIFE CONSERVATION

«E- The California Department of Fish and

- lme reported on July 5 that Director Ray

nett had told Gov. Reagan: ''There are

me 755,000 licensed hunters and 2,250,000

.censed fishermen in California, and that

. kir license, tag and stamp purchases pay
rtually the entire bill for fish and wildlife

- nservation activities in the State. The re-
zinder of the funds come from fines for fish
il game violations, commercial fish taxes
il federal aid money from the federal excise
wes on the sale of fishing tackle and sporting
ims and ammunition. The Department of
3h and Game does not receive any General
nd money for its operations."

* K %

)MMERCIAL LANDINGS & TUNA
1TPMENTS DECLINED IN 1968

California's Department of Fish and Game
it provided this report on State fisheries:

''California's commercial fish landings and
‘2 shipments totaled 567 million pounds in
8, a decrease of 22 million pounds from
! previous year. A 59 million pound de-
- tase inthe landings was partially compen-
"_-‘»:ed for by a 37 million pound increase in
~ 1a shipments,

E_ "'Landings amounted to 445 million pounds,
~ decrease of 12 percent from 1967. The
- :jorfactors in this decline were the drop in
~ ‘Pjack tuna landings and the absence of a
.Effbstantlal anchovyfisheryearly in the year.
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"As in 1967, yellowfin and skipjack tuna
were the first and second ranked species, to-
gether making up almost half of the catch.
Jack mackerel was third ranked and anchovy
fourth, reversing their 1967 order. Squid re-
placed Pacific bonito as the fifth ranked spe-
cies. The next five species, in order of im-
portance, were market crab, albacore,
Pacific bonito, bluefin tuna, and rockfish., The
topten species made up 88 percent of the total
landings.

"The most significant change in the land-
ings was the drop of 51.7 million pounds in
skipjack tuna landings, almost erasing the
gain made in 1967, The anchovy catch de-
clinedby 38.6 million pounds, reflecting poor
economic conditions for the reduction fishery
early in the year, Other major decreases
were a 6.3 million pound drop in Pacific bonito
landings and a 2.8 million pound decrease in
albacore. Bigeye tunalandings were down by
1.0 million pounds, reflecting a change in re-
porting procedures.,

"The most important gain was made by
jack mackerel; landings increased by 17.5
millicn pounds as fishing effort increased.
Yellowfin tuna landings increased by 12.7
million pounds even though international con-
trolslimited the take. Squid landings jumped
by 27 percentbecause of good market demand,
and reached the highest level since 1946.
Market crab landings were up by 4.3 million
pounds, reflecting a record season in the
Eureka area. Pacific mackerellandings rose
by 2.0 million pounds to show a very slight
recoveryfrom the all time low recorded last
year. Dover sole also showed a significant
gain with landings increasing by 1.3 million
pounds.

"Tuna shipments increased to 122 million
pounds, a 43 percent increase from the low
level recorded in 1967."




