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Jiologists measure fish aboard BCF vessel to assess fishing's effect on population. Thousands, must be measured to

and mortality rates.

determine gre
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FISH PRICES HIGHER IN 3RD QUARTER 1969
THAN YEAR EARLIER

~ |though some fish prices dipped season-
| ﬁmin the third quarter of 1969, most prices
_ ww! zenerally higher than inthe same period
~awd(i8. This had been predicted by BCF''s

Wa:i.on of Current Economic Analysis.

| .

fiolesale prices have been running about
I (nigher than last year's, but fresh fish
wwicsale prices have risen an average of
I 14%. Prices for several frozen prod-
(have been up about 10%. Wholesale prices
o limited number of canned products av-
ed fractionally lower.

ipplies of most fishery products--had-
lis a notable exception--are expected to
lim:ase seasonally and be ample for the re-
mmder of the summer,

s of July 1, inventories of frozen fish and
82i'ish were about 5% above a year earlier.
of shrimp, crabs, and lobster tails
W much larger. Fillets and steaks were
Ul --but were offset by lower stocks of
™| and dressed fish. Stocks of fish sticks
iortions were 18% above 1968; production
W™ 25% in first quarter. Freshwater-fish
&S5 were about the same as in 1968.

Iings

. ‘0dings of the popular New England fish

!tlecreased about 8% this year. Haddock
¢ third less than the low level of 1968,
C€an perch was off 13%. But flounder
'od were up substantially.

ilifornia tuna landings, used primarily
‘anning, were up 45% due to the heavy
! of yellowfin in the tropical Pacific.

Fish Meal

Threefactors are important in determin-
ing how muchfish meal is used in the U.S,--
the number of broilers hatched, fish meal
prices, and prices of competing feed ingre-
dients. Broilers hatched in January-May
were 7% over last year. In June, menhaden
meal was $172 a ton f.o.b. East Coast ports;
Peruvian meal was $168,

Fish Meal vs. Competitive Products

Fish meal prices also were high in rela-
tion to competing products, such as soybean
meal. If the highprices and price ratios con-
tinue through third quarter, the use of fish
meal could fall considerably, as it did in 1965
and 1966 during periods of high prices. It was
estimated that, at June prices, fewer than
250,000 tons of meal would be used in third
quarter., This would be about one fourth be-
low third-quarter 1968 consumption.

Fish Oil & Solubles

The U.S, consumed 11.2 million pounds of
fish oil infirst4 months of 1969--up 5% from
last year. Exports were 53.8 million pounds,
nearly triple the amount exported in 1968. It
was estimatedthat 8-12 million pounds of oil
will be used in third-quarter 1968--slightly
above last year. Exports were expected to be
at least 21 million pounds.

Declining prices of fish solubles infirst 5
months of 1969 indicated relativelyweak U,S,
demand. Prices of menhaden solubles fell
from average $51.25 per ton, f.o0.b. East Coast
ports, in January, to $47.75 in May. In late
May, prices began to increase and averaged
$49.75 per ton in June. This increase could
indicate an increase indemand. In May 1969,
consumption of fish solubles was about 11,100
tons--an increase of over 75% from May
1968.




UNITED STATES

Catfish Farming Grows in the South

A "new' agricultural industry--centuries
old in Europe and a thousand years old in
Asia--is on the rise in several southern
States: catfish farming for sport fishing and
commercial sales.

The main catfish-farming States today are
Arkansas, Alabama, Mississippi, Louisiana,
and Texas. There are more than 700 individ-
ual enterprises on over 30,000 acres of farm
ponds. These produce about 39 million catch-
able or market-size catfish and over 50 mil -
lion fingerlings. Current wholesale value of
the "crop" is about $103 million. Income
from bait minnows, also raised onfish farms,
is $8% million.

The most profitable arrangement, one en-
couraged by fish culturists, is a fish-rice-
soybean rotation that makes fish farming part
of agriculture.

Government Aid

The Bureau of Sport Fisheries and Wild-
life and BCF work closely with the States to
conduct basic research and to provide tech-
nical assistance. The U,S. Department of
Agriculture provides financial and technical
assistance to build and stock ponds. Investi-
gations cover all of fish husbandry--rearing,
feeding, stocking, and disease control.

Beginning of Fishery

Catfish culture was first considered seri-
ously in the U.S, in 1917. Notes on rearing,
growth, and food of channel catfish, in 'Trans -
actions of the American Fisheries Society,"
were based on research by the old U.S, Bu-
reau of Fisheries. But it was not until the
late 1940s that research at Auburn Univer-
sity, University of Oklahoma, and U,S. re-
search at Marion, Ala., and Stuttgart, Ark.,
found catfish-rearing feasible. State hatch-
eries, especially in Arkansas, then helped.
Later, private initiative and capital began to
take over, and industry spread.

Recreational Use

Perhaps one-fifth of today's anglers
in farm ponds. Many children and adults
their first line and learned to catch a fis
such waters. Anglers can fish only a
minutes and miles from home or office, 1
can fish a couple of hours in the cool
summer morning or evening, inthe after:
of warm winter days, or between April sh
ers.

Good pond management canbe carried
by the owner inhis sparetime. Fertiliza
of water, or use of commercial feed,
creases the pounds per pond; angling :
bring in extra cash; farmers simply har
fish fish to sell on the market.

Good Future for Farming

The Bureau of Sport Fisheries and Wilc
sees a good future for fish farming. M
people are accepting catfish for food
sport. The Bureau expects cost-per-pc
to drop, production per man-year and proc
tion per acre to rise. The Bureau also
pects current research to produce catfish
grow faster, are hardier in the winter,
more resistant to disease.

Temperate Tuna Forecasting
Is Expanded

Fishermen operating in Oregon-Wast:
ton waters this year are receiving additi.
radio advisory materials through a joint B
Oregon State University (OSU) coopers
project. OSUis operating an albacore in
mation service from July 1 to October I
is emphasizing sea surface temperatures
concentrating on microscale features &
the Oregon coast out to 200 nautical m

Daily Messages

OSU transmits a daily message thr
the Astoria Marine Operator. The mesS



1

k=

ar~:rt of the normal weather broadcast at
100:°DST and 2215 PDST. Each message is
rumice; the new message will be the eve-

nitix)1€.

| addition to information from BCF's
4 'y-Oceanography Center at La Jolla,
|, and the Weather Bureau, OSU receives
©s from aircraft equipped with infrared
iometers, research vessels, and fishing

Siz’edro Wetfish Fleet
Isz iPoor Economic Condition

- o BCF specialists, an economist and a
filsry biologist, recently completed a study
off t=conomics of the San Pedro, Calif., wet-
fiisleet., Wetfish include jack mackerel,
P’=c mackerel, anchovy, and Pacific sar-
diiix

Thk'indings

2y found the fleet in an unhealthy eco-
neor condition: low profits, unusual capital
stErure, low crew earnings, and decreasing
ercyment. However, despite the overall
dée: sed condition, a few boats have made
réErable profits in recent years. This
fan!>lus favorable cost analyses of existing
V€E | types, good estimates of some wetfish
StCi; off California--may indicate that, with
PIE: market conditions, fleet expansion
Wisurplus vessels from other fisheries
Wi be economically feasible.

N¥¢' essels Uneconomical

| present catch rates and prices, cost

alEses show that new vessel construction

WiSnot be economicallyfeasible, even with

CQruction subsidies. If catch rates and ef-
#-4cywere increased through technological

Tf®rch, the situation might change.

(&

“ N=L
PPiic Halibut Landings Increase

~ Cific halibut landings by the U.S, and
~—1anfleet through July 31 were 35.3 mil-
m?ounds (dressed weight). This is an

tse of 3.3 million pounds, or 10%, over

A

the 1968 period. For the first time since
1966, quotas in most fishing areas were ex-
pected to be reached,

High Prices Stabilizing Factor

High prices should keep the vessels from
shifting to other fisheries as they did last
year, when prices were much lower. Prices
have continued upward since the season
opened. At the beginning, exvessel prices
for medium halibut were 40.6 cents a pound
in Seattle, Wash., and 41.6 cents at Prince
Rupert, British Columbia. On July 31, prices
for medium halibut had reached 45.3 cents at
Seattle, and 44.2 cents a pound at Prince
Rupert.

Lake Erie Fishermen
Reject 30-40% of Catch

Biologists from BCF's Sandusky, Ohio,
field station on Lake Erie are investigating
the number and species of fish commercial
fishermen land and then return to the lake.
Working with beach seiners in Sandusky Bay,
the biologists report about 40% of the fish are
returned for lack of market demand. Most
are sheepshead, goldfish, carp, and gizzard
shad. A similar situation exists in the trap
net fishery, where about 30%, usually the same
species, are returned. This selective fish-
ery may be contributing to the lake's undesir-
ably high abundance of unmarketable fish.

TTER

Fish Oil May Be Marketed
For Human Consumption

Representatives of BCF's Division of Food
Science met recently with members of the fish
industry to discuss the feasibility of bringing
fish oil to the U.S. human food market.

BCF is cooperating with industry and oth-
er government agencies to reintroduce fish
0il as human food.

Sardine Oil Used 1912-1952

0il from California sardines was used in
human foods in the U.S. from 1912 through




1952, Failure of the resource, and lack of
information on using oil from other species,
brought in vegetable oils to fill the market
void. The menhaden industry particularly is
interested in marketing fish oil for people.
With the recent emphasis on good manufac-
turing practices, and esthetic considerations
for all human food, present practices must
be changed before oil can be used.

Biologist Tests Effects of
Lunar Materials on Aquatic Species

James W. Warren, afish biologist with the
Bureau of Sport Fisheries and Wildlife, will
test the effects of lunar materials on earth's
aquatic species at Houston's lunar receiving
laboratory.

Species Used

Warren will work for 2 months with spe-
cies ranging from small protozoans to flat
worms, oysters, shrimp, and fathead and
mummichog minnows. The minnows, he says,
are something like ''guinea pigs of the fish
world''--much is known about their normal
condition and they are, in many ways, ideal as
a laboratory test species.

The main objective of these experiments
with moondust is to detect any elements that
may jeopardize life on earth.

Preliminary Tests

Warren emphasizes that his experiments
will be only preliminary: to see if any haz-
ards exist before the moon dust is sent to
other scientists for more comprehensive
studies. His tests will begin after a team of
physicists and geologists has spent 3 weeks
intensively examining the materialfor gross
cosmic radiation or chemicalhazards. These
researchers then will distribute the dust to
special test groups. Warren's 5-manaquatic
research team is one of these groups.

BCF Studies Shrimp-Sorting
Trawls in Pacific Northwest

BCF's Exploratory Fishing Base in Seatt
Wash., reports that 3 gear-developm
cruises involving studies of shrimp-sort
trawls were conducted between April 1 :
June 30, 1969. Several trawls incorporat
various sorting concepts were evaluat
Trawl performance studies involved obs:
vations by SCUBA -equipped personnel dur
shallow -water testing, and actual test fish
on commercial fishing grounds.

The Findings

Findings revealed that trawls equipj
with a vertical sorting panel eliminated v
tually all trash fish and invertebrates fr
the shrimp catch; some smelt and afewsm
rockfish were retained. The research mc
el--a 3-panel shrimp trawl--was most effe
tive in eliminating trash. Trawls with
headrope overhang retained fewer smelt tl
those having an overhang; this occurredwi
out any apparent change in shrimp cat
Contamination of sorting trawl catches v
always less than that found in commexrc
catches by nearby vessels.

<)
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BCF Tests Fresh Haliut
Stored in Refrigerated Sea Water

A BCF technologist went to sea earl]
June to begin a study of halibut storedin ¢
bon dioxide (COg) treated refrigerated
water (RSW). He returned to Seattle, We!!
with freshly caughtfish in an RSW unit.
unit was transferred to the laboratory W
out disturbing the fish in the holding t:
The halibut will be evaluated periodicall
determine the effect of the COg treatmerl
quality and storage life, compared to to
of iced 'control fish.'

Bacterial Counts

The first examination was made on <
25 after the fish had been held 21 days-
halibut held in RSW-COg2 were in excel
condition. Total bacterial counts had
risen above 100 organisms per square c€
meter of skin. The bacterial load in the
water itself was 100 organisms per millil’



ymparison, total bacterial counts on the
ntrol fish were in excess of 1,000,000
sms per square centimeter of skin.
il bacterial counts on the fish, prior to

\;sanoleptic (sense organ) assessment of
=3 sh clearly indicated that the iced hali-

c ment of the CO2-treated RSW halibut
shmg: 1 these fish to be in good condition.

i i éﬁi

& Japan Cooperate
{lmon Research

h}ientists of Japan's Hokkaido University
anhiCF are working together tolearn more
abbec the early marine life of Alaska's Bristol
Bimockeye (red) salmon. They are inter-
esstalso in the salmon's environment.

ilogists at BCF's Auke Bay (Alaska)
Li=xatoryare trying to discover the seaward
mndtion routes of Bristol Bay young sock-
ey#::lmon. Their study is part of a com-
Prrinsive investigation to improve the ac-
cum:y of salmon run forecasts.

Jzmic se Invitation

'ss year, Hokkaido officials invited BCF's
Dix ichard Straty to board the 'Oshoro
Mlz during its Bristol Bay cruise. The
VeS| is used primarily to train graduate
fifS/ students. BCF saw this as an excel-
123 portunity to coordinate its Bristol
Bi= ‘orts with those of the Japanese.

‘ler Straty's supervision, BCF and Hok-
k@l researchers established the present
COOirative effort. The two groups thus will
aV# costly duplication and collect much
MAtscientific information.

SeE Tarked Salmon

bee’{e main task of 2 research vessels will
=collect young sockeye salmon migrating
S€=rd through the Bering Sea. Researchers
O find some salmon bearing fluorescent
7=§. These will represent part of over
=0 young salmon marked earlier this

|

summer on the Wood and Naknek Rivers, be-
fore starting their long ocean journey. Their
recapture will give BCF biologists valuable
information on migration routes. By using
2 research vessels, BCF and Hokkaido biol-
ogists will be able to gather data from a much
wider areainBristol Bay. Oncethe informa-
tion is analyzed, the scientists will exchange

findings.

BCF Conducts Tuna/Porpoise Survey
in Eastern Equatorial Atlantic

A BCF Biological Technician is exploring
the eastern equatorial Atlantic to gather in-
formation onthe association of tuna with por-
poise. His prime interest is sampling the
virtually unfished porpoise populations of the
Atlantic for comparison with data from the
eastern Pacific. Inthe Pacific, tuna and por-
poise frequently school together. The schools
are located by sighting the jumping or '"spin-
ning'" porpoise.

Porpoise caught in purse seines in at-
tempts to catch tuna are released by fisher-
men.

The Operation

Traveling with a commercial tuna seiner,
a transshipment vessel, and a scouting heli-
copter, the technician will observe and photo-
graph their operations. He also will collect
tuna length frequency data, tuna blood sam-
ples, stomach contents of tuna, size and sex
data on the porpoise catch, and photograph
and measure porpoises.

Financial Aid Provided
for Fishing Vessels

The Federal Fisheries Loan Fund pro-
gram, administered by BCF, began in 1956.
Through June 30, 1969, BCF had received
2,259 applications for $62,783,447. Of these,’
1,187 ($29,002,714) were approved; 685
($16,859,072) were declined or found ineligi-
ble; 349($12,585,271) were withdrawn before
processing; and 38 ($1,904,505) were pending.



As 418 were approved for smaller amounts
than applied for, the total was reduced by
$2,431,885.

Mortgage Insurance Program

BCF also administers the Fishing Vessel
Mortgage Insurance Program. Since the pro-
gram began onJuly 5, 1960, 240 applications
for $31,837,977 have been received. By June
30, 1969, 199 for $24,198,828 had been ap-
proved, and 11 for $4,262,401 were pending.

Fishing Vessel Construction Subsidies

The first applications for fishing-vessel
construction subsidies under the expanded
program were received in December 1964.
By June 30, 1969, 119 applications for an
estimated $32,191,100 had been received.
Sixty were approved for an estimated
$14,732,000, Thirty-two, for $18,604,748.70,
have been executed. Some provide for greater
subsidies than were estimated.

U.S. and 9 States Discuss
Control of Water Pollution

The first in a series of meetings between
Federal and State officials to coordinate plans
for water pollution control was held August 6
in the offices of Carl L. Klein, Interior De-
partment's Assistant Secretary for Water
Quality and Research.

Interior Secretary Hickel said: "We are
going todo everything we can to clean up the
Nation's waterways. In working towards this
goal, we intend to establish a close coordina-
tionand correlation between State and Federal
policy making on this vital issue."

National Problem

The first group of conferees included rep-
resentatives from New Jersey, Pennsylvania,
Illinois, New York, Colorado, Washington,
South Carolina, Vermont, and Nebraska. No
attempt is being made to arrange the meet-
ings along regional lines. The problems being
discussed concern the whole country and cov-
er the future of water-pollution control.
These include regulation of thermal pollution,

coastal waste disposal, deep well dispos
the ""highest practicable treatment'' of wast
and Federal-State problems generally.

Record Run of Spring Chinook
in Columbia River

A record run of spring chinook was tal .
over Bonneville Dam this year--174,143 f.
Although the run was quite strong, there w
some difficulties. Some fish were kill
probably from the high nitrogen con:
caused by spillway discharges at varic
dams on the Columbia. Because of the h
nitrogen values, it was impossible to ass:
accurately the loss to either adults or st
ward migrants. However, both juvenile :
adults were noted indistress at various poi
along the river.

Lewiston Dam Escapement

Escapement of spring chinook over Lew:
ton Dam into the Clearwater River, Ida
had exceeded 2,600 fish by June 30. T
had passed through the 2 fishways reb:
under the Columbia River Fisheries I
velopment Program. The return was fr
eyed eggs planted in incubation channels
the Selway River; this was a cooperative:
fort of BCF and the Idaho Fish and Game !
partment.

Fall Creek Run

The spring chinook run was heavy in !
Creek, a tributary of the Willamette Ri?
By June 19, 4,001 adults had been trapp¢:
Fall Creek Dam. In contrast, the total I
Fall Creek chinook count had been onl;
fish. Because of concern about saturatio
spawning areas in tributaries above
reservoir, trapped chinook were being tr‘a‘
ported to Green Peter reservoir in the ch‘

Santiam River. -
A\ NGe 6 ‘

MWL
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Bonneville Hatcherry::i'o Be Enlargec

The U.S. Corps of Engineers will fins
enlargement of Bonneville Hatchery o <
pensate for the flooding of spawning gro
by John Day Dam. The new hatchery, S




sem capable of heating and chilling the

‘{ iponds, willhave a complete reuse-water
'Er.

v

he Corps also has installed stoplogs in
fclcraft tube unwatering slots at Lower
IV. mental Dam. This has alleviated the
jo.em of fish entering the skeleton bays
sahecoming entrapped. Fish passage now
iLs) nsidered good.

1€ mbia River
Wier Temperatures Predicted

~ xploratory temperature tests of the Co-

ILwia River have been completed by the
0Crs of Engineers Hydraulic Laboratory,
IBreville, Oregon. A physical model of the
ILer Columbia was used to determine the
EPiical characteristics of heated discharges
ifr a proposed thermonuclear plant near
it} alama grain dock.

IMiods & Results

he dispersion characteristics of the
tEterature plumes were measured and re-
oced with Rosemount temperature sensing
éxrecording devices. The dye plumes were
i=irded visually., The temperature plumes
W™ photographed with an infrared optical
£S:m. Cursory examination of the data in-
od>d that: (1) dye plume factors do not
UEs sarily coincide with temperature plume
]ﬂ_::;, (2) heated water can become trapped
Ly areas, and (3) under all conditions, a
=i rature increase was recorded at Coffin
IE, 5 river miles downstream from Kala-
X ne site of another thermonuclear plant.

°Z: with Fish

__ ' other tests, juvenile salmonids were
85 cted to lethal temperature for a sublethal
E=vd. The treated fish were mixed with a

‘number of untreated control fish and
BE:d in a large tank containing predators.
-~ ©Stwas terminated after 2 hours. Twen-

‘ght of 60 treated fish had been eaten,
S aredwith only 1 of the 60 untreated fish.

Seattle Gets Ready for FISH EXPO '69

One of the world's largest fishing shows,
FISH EXPO '69, is scheduled to open in the
Seattle, Wash., Coliseum on October DLkt
will run 4 days. The show will feature ma-
rine exhibits, well-known speakers, panel
discussions and seminars, 3 banquets, and
sightseeing tours and activities.

Dr. Richard Van Cleve, Universit y of
Washington School of Fisheries and seminar
program chairman, has announced this sched -
ule:

Mon., Oct. 6, 1969
9:30-10:45 a.m. - The Electronic Detection
of Fish--chaired by Dr. Murphy, director,
Division of Marine Resources, U. Wash-
ington.

11:00 a.m.-12:30/p.m. - The Captains
Speak Out--featuring representatives
from South America, Europe, Canada, the
U.S. West Coast, East Coast, and Gulf
Coast.

Tuesiy @ct T
9:30-10:45 a.m. - Quality Control Ashore
and Afloat--chaired by Dr. Pigott, U. of
Washington.

11:00 a.m.-12:30 p.m. - The Lay System
(share system in the boats)--chaired by
Mr. Sig Jeager; will include representa-
tives from each coast.

Wed., Oct. 8
9:30-10:45 a:m. - Eranspoenrtation and
Marketing of Fresh Fish and Shellfish--
expansion of markets through air trans-
portation,containerization of fish--
chaired by Roy Stevens.

Tentative tours have been set:

Mon., Oct. 6--Open House about noon at Fish-
ermen's Terminal aboard BCF's 'Miller
Freeman.'

Tues., Oct. 7T--New England Fish, Marco, and

other industry points of interest in Seattle
area. Morning and afternoon.

Wed., Oct. 8--U. of Washington School of
Fisheries and BCF s Montlake Laboratory.
Morning and afternoon.

Buses will shuttle from Center Coliseum to
tour points.

FISH EXPO '69 is the third in a series.
The previous 2 were held in Boston, Mass.



Fraser River Salmon Outlook
Is Promising, Commission Believes

The outlook for the sockeye and pink salm -
on in the Fraser River system of British
Columbiais promising, states the 1968 annual
report of the International Pacific Salmon
Fisheries Commission. The Commission
was appointed under a Canada-U.S. Conven-
tion to protect and expand these resources.
Its recommendations are important to Cana-
dian and U.S. fishermen.

The Commission's study of the salmon
fisheries of 2 other major river systems on
the Pacific coast--California's Sacramento-
San Joaquin River system and Washington
State's Columbia and Snake Rivers--'"leadsto
an optimistic forecast for the future of the
Fraser River salmon fishery."

The Sacramento-San Joaquin River sys-
tem, once a major producer of chinook salm-
on, lies in semi-arid, very valuable, farm
land, The available river flow is being de-
veloped to full capacity, for irrigation pri-
marily, but also for domestic and industrial
water supplies. The fishery has suffered.
The Fraser River watershed, in contrast,
enfolds only a limited amount of farm land
that needs extensive irrigation., In this re-
spect, only a major diversion of the Fraser
Riverto other areas would threatenthe salm-
on fishery.

The Columbia River salmon, too, '"has
declined substantially." Decades ago, irri-
gation development ''destroyed or perma-
nently decimated' the salmon population of
major tributaries., More recently, the main
Columbia and Snake Rivers have beenutilized
for hydroelectric power. The salmon of the
upper Columbia and Snake Rivers ''are now
declining in abundance and may eventually
become of little commercial importance.’
Protecting the Fraser system isthe policy of
the British Columbia Government. It has
opposed development of the Fraser's hydro-
electric capacity until there are improve-
ments in thermal generation of electric
power. Sothe Commissionconcludes: '"From
this we gain confidence that the salmonindus-
try of the Fraser River will not be affected
by the disastrous forces which are impairing
or have destroyed major salmon producing
areas in the Columbia and Sacramento-San
Joaquin Rivers," This policy is "all-impor-
tant to the future of the fishery."

HISTORY OF FRASER SALMON

From 1911-1913, railroad construction
produced an obstruction at Hell's Gate, north -
east of Vancouver, B.C., which had a '1devas-
tating effect' on the annual upstream migra-
tion of Fraser River salmon. Annual sockeye
production dropped 87% from an average 9.5
million sockeye for 1899-1913 to 1.2 millior.
for 1921-24, Beginning in 1913, the extensive
pink salmon escapements above Hell's Gate:
disappeared, The abundance index of this

species declined 76%.

The serious effects of Hell's Gate obstruc -
tion led tothe Sockeye Salmon Fisheries Con-
vention ratified by Canada and the U.,S.in1937,
The International Pacific Salmon Fisheries
Commission was created 'to protect, pre-
serve and extend the fishery for this species."
After 8 years of scientific study, the Com-
mission took on regulatory responsibility.
In 1945, the major Hell's Gate fishways were
completed. The next year, new regulatiory
became effective to adjust fishing "in tt:
interest of conservation and division of tf:
catch,"

Production History --Fraser River Sockeye 1

Value to Process ¢

Years Averég;clgnnual Fishermen Valu :
1968 Prices ]

1898-1913 9,494,000 $22,008,500 | $39,115, (
1921-1924 1,213,000 2,812,000 4,997,
1958-1961 4,770,000 11,058,000 | 19,653, (

The years 1958-1961 are used to sho
current production because bad environmer
tal conditions during 1962-1966 reduced terx
porarily the production of sockeye and pir
salmon. Since 1966, the Commission report:
"reproductive environment and survival rate
appear to be regaining favorable levels, b:
a full quadrennial cycle has not been corX
pleted." 1

|

Fraser River pink salmon runs als? de
clined seriously after the Hell's Gate slide’
"but have recently begun to return tothe



Pink Salmen (Oncerhynchus gorbuseha)

y»mer abundance." It has been estimated
nat the 1967 pink salmon catch, worth
5,380,000 to fishermen and $18,676,000 in
rocessed value to Canada and U.S, at 1968
rices, eventually can be doubled and perhaps
'.pled. The escapement above Hell's Gate is
icreasing to large levels again and the po-
ntial production may be achieved "in a few
vcle years of favorable survival rates."

Whenthe values for sockeye and estimated
iinimum values for pink salmon (twice 1967
roduction) are combined, the original popu-
itions before the 1913 disaster were worth
1 estimated $28,389,000 a year to fisher-
len--and $57,791,000 after processing to
anada and U.S. based on 1968 prices. Im-
iediately after the 1913 slide, the industry's
1lue dropped to $4,950,000 to fishermen and
11,254,000 processed; it has recovered ''due
1 a large part to the operations of the Com-
ission.'" Now, annual value is $14,248,000
) fishermen and $28,991,000 after process-
--an annual increase of $9,298,000 and
17,737,000 over the previous period.

estoring Fraser's Original Wealth

Several factors will determine whether

- raser River willregain its original sockeye
11 pink salmon wealth. Some transplants
‘ly be necessary because, in some cases,
tie original racial structure of the popula-
‘ns was destroyed." A second factor is
he change in the reproductive environment
‘ought about by logging of the watershed."
nly artificial aids can prevent some de-
ines, The Commission has investigated
ttificial spawning channels, incubation chan-
¢1s, temperature control, and artificial
‘aring. "These artificial aids will act not
i1y as substitutes for lost or damaged spawn-
‘g grounds, but also as potential methods for
‘tending the populations to levels greater
‘anthose possible under natural conditions."

The Commission believes that ''the reha-

Litation picture may change within the next
'0 years." More data on returning adults

A

will justify the rapid expansion of artificial
aidsto sockeye and pink salmon reproduction,

SOCKEYE SALMON FISHERY

The 1968 run of Fraser River sockeye en-
tering Convention waters was 2,559,301 sock -
eye: 1,805,962 caught commercially, an
estimated 124,002 by Indians, and 629,337
recorded on spawning grounds. Another
355,000 fish were caught in Johnstone Strait.
The commercial sockeye catch was much
larger than the brood year catch in 1964 of
1,023,000,

Of the 1,805,692 sockeye, Canadian fish-
ermen caught 920,092 and U.S. fishermen
885,870--about 51% and 49%. The catch in
Convention waters was 77% above that of the
brood year 1964, The average weight of 4-
year-old sockeye was 5.81 pounds, slightly
smaller thanthe cycle average of 6.04 pounds.

The Canadianfishery in Juande Fuca Strait
was closed during passage of the main 1968
sockeye run because the expected run was
considered too small to permit a practical
fishery.

The 1968 U.S. purse-seine and reef-net
fleets were the smallest of any recent cycle
year., Sothe sockeye catchby these gear was
the smallest since 1964. The gill-net fleet,
with more vessels, harvested about 40% of the
catch; in 1964, 35%; in 1960, 21.12%.

Escapement

The net escapement of 629,337 sockeye was
24.6% of the 1968 run to Convention waters
and 21.6% of the calculated total run. Most
individual escapements were higher than
those in the brood year. These increases
were attained mostly because of favorable
marine survival of all races.

The 1968 spawning escapement ''was most
satisfactory and spawning conditions were
generally favorable."

REHABILITATION

From 1949-1962, the Commission experi-
mented with eyed-egg transplants to barren
streams that reportedly had sockeye runs in
earlier years. It achieved minor successes
in beginning sockeye runs that now are self-
sustaining. "However,' the Commission
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states, '"'thedegree of success of these trans-
plants has notbeen of major commercial im-
portance todate,' although the investment was
more than justified,

The Commission studied the reasons why
previous sockeye hatchery operations failed
to build up Fraser River runs. It found that
"hatchery-produced fry are smaller and
weaker than wild fry, develop sooner and thus
enter their lacustrine (growing in lakes) life
earlier than normal." For these reasons,
enough hatchery-produced fry did not survive
to increase the returning runs. ''Hovever,
research by other organizations on coho and
chinook salmon has shown that the adverse
effects of hatchery incubation can be offset
by artificial rearing of fry, with economic
benefits gained in terms of adults produced."

The Commission has been forced to use
artificial aids to maintain certain runs for 2
reasons: 1) increasing instability of several
natural spawning grounds of pink and sockeye
salmon caused by watershed logging, and 2)
loss of valuable pink salmon spawning ground
on Seton Creek due to hydroelectric power
development.

The Commission believes that yearling
sockeye smolts canbe produced successfully
by artificial rearing if these procedures are
followed:

"Limit spring and summer rearingtoself-
cleaning, rectangular circulating ponds of the
type developed by Roger Burrows of the United
States Fish and Wildlife Service. These ponds
eliminate waste products rapidly and create
a uniform environment with a resulting uni-
formity in the distribution of fish,

"Exercise care in pond loading in respect
to available space and water supply.

"Use care in all fish cultural practices, es-
pecially in the initial feeding of young fry.

"Maintain daily fluctuation in water tem-
perature to restrict the outbreak of bothbac-
terial gill disease and virus infection,

"Do not release the yearling fish until they
are known to tolerate salt water."

BCF Home Economist
to Broadcast in Spanish

A BCF home economist will conduct :
live, public-service broadcast over the Span -
ish-language radio station KCOR, San Antonic)
Texas, on November 4. She also will tap:
30- and 60-second public-service spot an-
nouncements. The tapes will be mailed to 8§ |
Spanish-language radio stations throughout
the country.
L"
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Trout Farmers Meet In October

The U.S. Trout Farmers Associatio:
(USTFA) will meet at Traverse City, Mich,,
October 8, 9, and 10, reports Jay N. Round-
house, USTFA president, and conventior
chairman. The convention will include one‘
day of touring trout farms and hatching fa-
cilities. The first and last days will be de
voted to cultural problems and to marketing
The potential of recreational trout farmin
will be emphasized. }

About 180 trout growers and those of alliec)
industries and professions attended the 196!
convention. Roundhouse expects as manj’

this year.
New Company to }
Publish Marine Books

A new book publishing and selling firm, !
International Marine Publishing Company, v
been established in Camden, Maine. The fit
will supply books on such subjects as: =
fishing industry, oceanography, marine pho
graphy, seamanship, and boat buildir
Where no published book canbe provided, t
company will attempt to fill the need with !
own publications. The books and other pro
ucts will be sold through normal retail outle!

Three publications are now inthe works
one on the history of dories and how to bu
them,a photographic appreciation of !
Chesapeake Bay oyster industry, and a b¢
on handling small sailing and power boats
heavy weather.




ery Legislation
posed in Congress

Aware of growing public concern about the
redations of unrestrained technology on
snvironment, both the President and the
jgress have responded constructively.

~utive Action

[ May 29, the President established an
| ironmental Quality Council composed of
self, the Vice President, the Secretaries
niterior, Agriculture, Commerce, Trans-
tation, Health, Education and Welfare, and
13ing and Urban Development. At the same
¢, he established a Citizens' Advisory
rimittee on Environmental Quality. Its
mbers are persons who have been serving
lhe now defunct Citizens' Advisory Com-
~ tiee on Recreation and Natural Resources.

ldl‘he President said:

", ..In our time, technological develop-
- ut threatens the availability of good air and
- 1 water, of open space and even quiet
- ihborhoods. . .the quality of our American
~ tronment is threatened today as it has not
qgh threatened before in our history. Each
Iwe receive new evidence of the declining
- Lity of the. . .environment,

1 am asking the Council, with the assist-
12 of the Citizens' Advisory Committee, to
‘niine the full range of variables which af -
' >nvironmental quality. . .to review ex-
1g policies and programs, and to suggest
':/ of improving them. Its members must
| >ct the impact of new technologies and
urage scientific developments which will
! us protect our resources,

. «this new body must anticipate new
'lems even as it focuses on present ones.
1ot enough that it provide answers to the
itions we are asking today. It must also
! the'l'lew questions which will face us to-
rOW,

“esentatives have introduced bills and
lutions pertaining to environmental qual -
They range from a resolution creating
1ouse Committee on the Environment, to
that would expand the Department of the
“lor and redesignate it the Department of
>urces, Environment and Population.
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Senate Action

At least 46 Senators have introduced or
cosponsored bills and resolutions aimed at
preserving environmental quality.

On July 10, the Senate considered and
passed S, 1075, a bill to establish a national
policy for the environment; to authorize
studies, surveys, and research relating to
ecological systems, natural resources, and
the quality of the human environment; and to
establish a Board of Environmental Quality
Advisers,

The report of the Committee on Interior
and Insular Affairs onS. 1075 states, in part:

"The inadequacy of present knowledge,
policies, and institutions is reflected in our
Nation's history, in our national attitudes,
and in our contemporary life. We see in-
creasing evidence of this inadequacy all
aroundus: critical air and water pollution. .
the degradation of unique ecosystems; need-
less deforestation; the decline and extinction
of fish and wildlife species. . .thermal pol-
lution, and many, many other environmental
quality problems.

"As the evidence of environmental decay
and degradation mounts, it becomes clearer
each day that the Nation cannot continue to
pay the price of past abuse. The costs of air
and water pollution, poor land-use policies
and urban decay canno longer be deferred for
payment by future generations. These prob-
lems must be faced while they are still of
manageable proportions and while alternative
solutions are still available.

"One of the major factors contributing to
environmental abuse and deterioration is that
actions--often actions having irreversible
consequences--are undertaken without ade-
quate consideration of, or knowledge about,
their impact on the environment. .. .seeks
to overcome this limitation by authorizingall
agencies of the Federal Government, in con-
junction with their existing programs, and
authorities, to conduct research, studies, and
surveys related to ecological systems and the
quality of the environment. (It) also author-
izes the agencies to make this information
available to the public, to assist State and local
governments, and to utilize ecological infor-
mation in the planning and development of re-
source-oriented projects.”

--Barbara Lundy

AabdbdbAbLAAL
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OCEANOGRAPHY

Strange Buoys Thrive
in Puerto Rican Waters

The crews of vessels passing 20 miles
south of Ponce, Puerto Rico, can see "'aweird,
bright orange bud attached to a yellow stem
and protected from sun, wind and rain by a
white umbrella.'" It seems about to bloom.

"We know it's alive because we can hear
a good, loud audio tone from its monitor radio
transmitter and are getting positioning data
on it from a high-flying satellite,' reported
Bob Kee, a U.S. Naval Oceanographic Office
(NOO) oceanographic engineer. He helped
develop and plant the exotic blossom in about
5,000 feet of Caribbean water.

Complex Buoy Array

The strange ocean flower is a complex
buoy array that contains the Interrogation
Recording Location System (IRLS). This sys-
tem was designed to record and transmit
oceanographic data to aninterrogating satel-
lite. It is supported in the Caribbean waters
by an anchored subsurface buoy and a spar
float.

Kee said IRLSnow transmits to the satel-
lite only a limited amount of oceanographic
data--on wave heights and sea states needed
to assess the array's ocean environment. The
satellite is the polar-orbiting NIMBUS B II
launched last spring by the National Aero-
nautics and Space Administration (NASA).
Also, other instruments beneath the orange
bud (which is a radar reflector) tell the
satellite--and the scientists who later inter-
rogate its recording and storing mecha-
nisms --that the buoy system is well.

Array's Information

Kee explained: '"We are learning how far
the array's mast has tilted and how far the
mastisfrom the water's surface as well as the
direction in which its antennas are pointing--
performance information that we are compar-
ing with weather and general oceanographic
datato see how well the system is working in
the hostile ocean environment. The array also
has instruments aboard to notify the scientists
of buoy leaks and mooring cable breaks.

The Future

The present experiment is designed p¢
marily to test IRLS' performance. Itis ;
first phase of an idea conceived by NOO :
NASA scientists to determine the possibili
of using a satellite to locate and interrog:
oceanographic instruments placed on pl:
forms throughout the world's oceans,

These future platforms may be thousari
of IRLS-instrumented buoy arrays. Thepl3
forms also may include ships of opportunity-
Naval and commercial ships not normal
equipped for oceanographic surveying, T:
scientists already are thinking about develo;
ing compact electronic instrument packag:
designed to take oceanographic measur:
ments., These devices would be installed s
the ships that travel both established sea lar:
and remote, deep-ocean areas.

pe i*,“\

A Step Toward Global
Ocean Forecasting System

U.S. Naval Oceanographic Office (NO
scientists believe they now have equipm €
to measure wind velocities that are needed
compute '"momentum flux." This flux
complex air movements that produce wa'/
by transferring energy across the ocean sl
face. The equipment is a boom and 2 Wi
gauges strong enough, when driven into ste:
Trade Winds, to measure wind velocities.

The equipment was tested about 100 mil
north of Barbados in the British West Indi¢
The results showed that it may now be p©
sible to instal rigging and instruments ¢
signed to measure horizontal wind velocit¥
(wind's speed and direction as it blows acr<
the ocean) aboard Navy and commercx
ships.

P.S. DeLeonibus, the cruise's chief sci€
tist, said this capability is an important st
indeveloping a world-wide oceanforecast?
system. One day this system may OpPer?
like the daily U.S. weather-prediction n¢
work.
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WLING ANEMOMETERS MEASURE WIND --Two of the 4 cup anemometers attached near end of 10-meter boom extending forward
in bow of GILLISS. These record horizontal wind velocities for wind-wave specialists. The measurements may help them learn
& to compute momentum flux--complex air movements that produce waves by transferring energy across ocean surface.

g i Equipment
4

The rigging and instruments," he ex-
1ed, "could be attached to ships stationed
2P oceanareas where the construction of
il e platforms designed to support oceano-
'/1ic and meteorological measuring de-
is not possible."

- 1is systemwould be based on quick com-
I1" mathematics obtained from descrip-
s of ocean and atmospheric conditions--
% rded by instruments aboard ships and
le platforms. Forecasts resulting from
1etwork would ensure safety of ships at
They also would speed passages and help
‘ng and mining industries to tap the
2:n's riches.,

Vate1j not wind is the '"most deadly and
qtl:'uct:lve feature of the hurricane, "accord-

z rm Surge Studied
:
3
:

o U.S, Weather Bureau experts studying
r;‘Stal floods caused by storm surges along
It of the Atlantic and Gulf coasts.

At ESSA's National Hurricane Center in
Miami, Fla., weathermen are gathering data
on every aspect of these sudden, storm-gen-
erated rises of water levels along the shore.
The results, already complete for some
areas, will enable forecasters to point out
specific danger areas when a storm ap-
proaches the U.S,

What Storm Surge Is

The height of a storm surge can vary
greatly over a relatively short stretch of
coastline. This would depend on geographic
features and where the storm itself is in re-
lation to the shore. A surge of only afew feet
that could flood hundreds of square miles of
low-lying deltaland at a river's mouth could
go practically unnoticed 50 miles up the coast.

The Weather Bureau states that the clas-
sical definition of storm surge is the abnormal
rise of the sea alongthe shore, resulting pri-
marily from storm winds and low atmospheric
pressure. However, many factors help de-
termine.the height the surge will reach as it
travels from storm center to coast. Super-
imposed on the normal astronomical tide and
storm tide are heavy, storm-produced waves
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and swells. As the storm nears shore, the
storm surge can reach 'incredible propor-
tions."

The Deadliest

In 1893, a hurricane struck the Atlantic
Coast between Savannah, Ga., and Charleston,
S. C. A tremendous wave submerged all
coastal islands around the Charlestonarea. It
killed 1,200-2,000 persons.

The deadliestdisaster in U,S. history was
the 1900 Galveston, Tex., hurricane. Nearly
6,000 persons died. Most of them drowned in
Gulf waters, which rose as high as 20 feet in
a few hours.

In 1957, a storm surge over 13 feet high
was created by Hurricane Audrey. It inun-
dated parts of the flat Louisiana coast. In
some sections, the surge flooded areas 25
miles inland. The death toll was 390.

The storm-surge data being compiled are
available to local officials and civil defense
agencies,

The Weather Bureau has practical advice
for coastal residents threatened by the hur-
ricane storm surge: If a hurricane 'watch"
or "warning' is issued, tune in radio or tele-
vision for the latest advisories and bulletins
from the ESSA Weather Bureau. These will
include information on expected rises of
coastal waters.

,.l‘*.EBE

Gulf of Mexico
Oceanographic Study Underway

Oceanographers of the U,S, Naval Oceano-
graphic Office (NOO) are conducting an inten-
sive 1-year shipboard probe into the oceanog-~
raphy of the Gulf of Mexico. Theyare work-
ing with geologists from the U,S, Geological
Survey (USGS) aboard the USNS KANE to
collect oceanographic and geological data
from the Gulf. They are seeing much of their
geochemical information analyzed almost as
soon as they gather it.

To Dr. Charles W. Holmes, a USGS staff
geologist, positive results from this combina -
tion of data-gathering and data-processing
techniques "will be a breakthrough in geo-

chemical mapping at sea by making more ef
ficient and thus more economical surveys,'

Devices Used

The KANE's oceanographers-analystsar
using a direct-reading emission spectrom
eter--a device capable of simultaneous]:
measuring 10 different chemical elements-
to get an idea of how these elements ar.
distributed throughout the Gulf sediment
retrieved in coring operations. By mappin
the elements' distribution, geologists ca:
assess the economic potential of large sea
floor areas. The result may help industrial
ists plan exploitation programs.

Sea-Floor Elements

NOO scientists are particularly intereste
in understanding the distribution of element
throughout sea-floor sediments. They canus
maps and analyses based on these data a
guides in predicting ocean-floor geologi
changes, which are needed by the Navy and th
maritime community.

Survey Aims

The scientists hope the probe will clarif
some historical theories onhow the Gulf wet
formed and how it may look in the future. The:
want to substantiate recent data that point '
more oil-producing sands than previously bt
been determined for offshore Gulf areas. Th
data also indicate the presence of high concerl
trations of zirconium, a heavy metal with
high melting point that can be used in alloy ¢

Probe Warm Eddy
Near Gulf Stream

Oceanographers of the U,S, Naval Oceanc
graphic Office (NOO) hope that analysis ¢
temperature and salinity data collected durit
a recent scientific cruise in Atlantic coast
waters will help them to learn "how war
water eddies form, develop and sometime
disappear in ocean waters.' Al Fisher, ik
survey's chief scientist, said the eddy stuc
is part of program designed to give ocean<
graphers working as oceanforecasters gres
er understanding of how temperature com
tions in relatively shallow continental sh€
waters fluctuate in relation to time and spac



he analyzed results will provide the Navy
wave, current, and temperature predic-

of Gulf Stream

trking about 75 miles northeast of Cape
i N.C., near the edge of the Gulf
(m, t‘he oceanographers aboard the USNS
.SSfirst pinpointed the eddy and collect-
j2ir temperature data. It is a warm,
y- saline phenomenon. Unlike the near-
#rm Gulf Stream waters, it is limited
rently to near-surface waters.

isher noted: '"Although we do not know
ly how a warm water eddy forms, we
ve that this one may be associated with
ical conditions, which may result during
ore movement of the Gulf Stream as the
g current passes Cape Hatteras."

ast attempts tolocate this eddy were not
vs successful and the oceanographers be -
it may disappear from time to time.
er said the eddy has beenobserved in the
either as "a tongue protruding from the
Stream or as an independent feature.'

GILLISS Operation

s the GILLISS steamed along a grid pat-
across the area containing the eddy, the
nographers used recording systems to
00k 11 continuous data onwater-surface tem-
O | 1re and salinity. Theydropped expend-
) bathythermographs--instruments de-
8): 1 to record temperature as they sink to
€ n--at 4-mile intervals along the grid.

| e oceanographers examined the rela-
hip betweenthe warm eddy and the sur-
ing colder waters. At 19 different sta-
' along the ship's route, they stopped the

to lower instruments that measured
1nuously temperature and salinity at sub-
ce depths. These readings gave the
ntists an idea of the eddy's structure. The
ings will be used, with surface tempera-
, to draw a 3-dimensional picture of the

O help determine the eddy's boundaries,
" Scientists working aboard a research
‘ane made remote-sensing flights over
Airborne
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plane's radiation thermometer were used,
The airborne scientists recorded tempera-
ture data from both surface and subsurface
waters,

In-flight data analysis showed temperature
fluctuations of several degrees. This allow-
ing the scientists to pinpoint where the eddy's
boundary was in relation to the surrounding
cold waters. This informationwas relayed to
GILLISS scientists, who used it to determine
where to take detailed temperature and salin-
ity measurements,

During one 5-hour period, the airborne
scientists ordereditflown as low as 200 feet
over the shipto compare plane instrumenta-
tion with the GILLISS'. Results of the com-
parison will be used to aid data analysis and
to evaluate new plane instrumentation,

Marine Animals Surveyed

Both air and ship oceanographers also look
for the types and numbers of marine animals
in a survey area because these, like ocean
conditions, can hamper transmittal of sound
signals during Naval sonar ranging opera-
tions.

The scientists reported several whales
and hundreds of porpoises.,

£ SN
dao
U. of Washington Sponsors
S. American Oceanographic Tour

The University of Washington is sponsor-
ing a South American study tour in ocean-
ography, Jan. 16-Feb. 8, 1970, The tour will
travel by air, sea, and land from San Diego,
Calif,, to the Galapagos Islands, Punta Arenas,
Trinidad and Tobago, and intermediate points
of interest.

It will be conducted by University ocean-
ographers and local biologists and geologists
for laymen--and offer "on-site observation
and study of intertidal and near-shore en-
vironments, tropical marine biology, coastal
engineering', coral reefs, volcanoes, beaches,
and fjords.

For information: University of Washing-
ton, Office of Short Courses and Conferences,
327 Lewis Hall, Seattle, Wash. 98105,

A&
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Foreign Fishing Off U.S. in June

Bad weather reduced surveillance in the
Northwest Atlantic in June. About 146
foreign fishing and support vessels were
sighted, 25% fewer than the 201 sighted in

May.

OFF SOUTHERN NEW ENGLANﬂw
& GEORGES BANK

Soviet: One hundred and forty v
28 factory stern trawlers, 96 m
trawlers, 6 factorybase ships, 9 r
fish transports, and 1 tanker w
(In June 1968, 103 had been sight
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blish: Two stern trawlers and 1 side
piler were sighted.

‘ulgarian: The factory stern trawler
IEningo' was sighted off southern New
:nd in May, and again in June. Late in
the stern trawler 'Bekas' joined her
30 miles south of Martha's Vineyard.
es reportedly were herring and mack-

F?ﬁi— Bulgarian stemn freezer trawler 'Flamingo' fishing off
England.

reek: Thetrawler 'Paros'hadbeen fish-
iwmn Cultivator Shoals, Georges Bank since
e & May and, by June 23, had caught about
% dretric tons-- 4 her 700-ton capacity.
CZi was 94 tons of cod, 58 tons of flounder,
@ "s of haddock, 40 tons of herring, scup,
a8xrackerel, and 16 tons of other species.

M:XTLANTIC, SOUTH ATLANTIC
& _F OF MEXICO

» foreign fishing vessels reported.
3/ >ACIFIC NORTHWEST

niet: Sixty-five vessels were sighted--
!=rn and 10 side trawlers fishing hake,
% ssels whaling, 3 conducting fishery re-
S8 %h, and 12 support vessels. By mid-
ILh, nearly all except the whalers were off
S8 & Washington coast. (In June 1968, 83

Wt1s including 43 stern trawlers had been
=d.)

mhe whaling fleet was off south Oregon.
vhales were seen being towed by a fac-
hip, parts of 4 were on deck, and 8 were

t®:d and flagged in vicinity of catcher boats.
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Japanese: No vessels sighted. (In June
1968, 3 stern trawlers had been reported,)

OFF ALASKA

Soviet: From 20 to 25 vessels were
sighted, about the same as in May 1969 and
June 1968.

In the ocean perch fishery, 1 to 3 factory
trawlers fished along the 100-fathom curve
in the Gulf, and 3 to 12 factory trawlers, 3
medium trawlers, and 1 refrigerated carrier
were along the Aleutians.

About 10trawlers and 1 refrigerated car-
rier fished pollock, sablefish, arrowtooth
flounder, and rockfish northwest of the Pribi-
lofs, off Shelf edge in central Bering Sea.
About 2 medium trawlers were northwest of
Unimak Pass in eastern Bering Sea.

Japanese: Vessels increased from slightly
over 400 in late May to 530 by late June.

In the ocean perch fishery, 2-12 stern
trawlers and 1 refrigerated transport fished
in the Gulf, 2 to 6 stern trawlers were along
Aleutians, and 15-20 independent stern trawl-
ers, and at least 2 refrigerated transports
were along Shelf edge in eastern and central
Bering Sea.

Five factoryship fleets in the BeringSea
trawlfishery for Alaska pollock andflatfishes
to be usedfor minced fish meal, meat and oil
centered onthe Shelf edge in the Bering Sea,
northeast of the Pribilofs.

By late June, 8 high-seas salmon fleets
were in central Bering Sea, 2 were around Attu
in western Aleutians, and another was south
of western Aleutians, out of Alaskan area.

The Bering Sea herring fishery--2 fac-
toryships, 40 gill-netters, and 2 cargo ves-
sels--ended after first week, when 2 vessels
were apprehended for fishing in U.S. contig-
uous zone.

South Korean: Seven small trawlers, 1
factoryship, and 2 refrigerated transports
fished on the Shelf, northeast of the Pribilofs,
close to the Japanese minced-fish-meat-and-
meal fishery. Catches primarily were Alaska
pollock. Alarger sterntrawler operatingin-
dependently also fished pollock in the same
area.

Late in June, 5 gill-netters and a refrig-
erated transport beganfishing salmon inouter
approaches to Bristol Bay, north of Alaska
Peninsula. Catches were mature sockeye
salmon on their way to Bristol Bay.

®e0O0Oe@®@0OO0e
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STATES

Alaska

1964 ALASKAN QUAKE MOVED
MOUNTAINS, SHIFTED ISLANDS

The force of the 1964 Alaskan earthquake
shifted islands, moved parts of vast mountain
ranges horizontally 50 feet, and sank some
mountains almost 10 feet, This has been re-
ported by ESSA's Coastand Geodetic Survey.

The Good Friday earthquake was the
strongest ever recorded on the North Ameri-
can continent, The seismic sea wave that
followed caused 131 deaths and over §750
million damage, Scientists still are assess-
ing the effects.,

Book Contains Findings

Some of their findings are reported in the
third volume of "The Prince William Sound
Alaska, Earthquake of 1964 and Aftershocks,
prepared by the ESSA agency. This volume
contains research studies and interpretations
in geodesy and photogrammetry,

Among the findings are:

1. The Chugach and Kenai Mountains, about
80 miles from Anchorage in southeastern
Alaska, shifted southward about 50 feet.

2. The mountain masses south of Portage
subsided 9.84 feet.

3. Three islands in Shelikof Strait--Usha-
gat, Afognak, and Kodiak--shifted to east and
south.

4. Montague Island, at edge of Prince Wil-
liam Sound, the earthquake center, was lifted
over 30 feet, This unpopulated island, about
50 miles long and 10 miles wide, was tilted:
one side rose more than 10 feet above the
other, and shifted its position 40 to 50 feet.

5. The Matanuska Valley settled about 1.6
feet.

6. The earthquake was so strong and fol-
lowed by so many aftershocks that '"the
earth's crustwas fractured in many d:.fferent
forms throughout the entire region."

s

[ _

7. The ocean floor W
Montague Islands rose about 50
greatest uplift ever recorded. Gri
ies indicated "'a massive intru
(molten rock from within tll
the uplift,

Findings Based on 1964-68 Su

The findings are based on
veys, Scientists emphasized tt
were relative, No one could be a
sure of what happened. But the fi
based on painstaking survy by
photogrammetric, and hydrogra
parties. '

Charles A, Whitten, the Coas
chief geodesist, analyzed llll
mountain ranges and islands, He sty
resurveys have indicated M_
Mountains (which are south of the
River), the Kenai Mountains,
in Prince William Sound have
south,"

He added that the shift began "“with
elongation across the Matanuska
cumulating to a maximum of the
meters (50 feet) for the southeaster
of the Kenai Mountains, Montap !
the nearby regions extcndlng m
Alaska."

I
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i

Whitten continued: ''Repeatsurve
in 1967 across Shelikof Strait show
gat Island, Afognak Island, and
have been displaced to the eastan
a direction that is fully rchbll
placement of the Kenai Moun 1

He said the maximum movementc
between Homer Spit and the louﬂl 3
Kenai Mountains, a distance ﬂ’
miles.

Other findings:

1. The maximum earth subsidi
Glennallen towards Fairbanks ws
the Alaska Range along the Rich
way, an upheaval of .3 to .8 foot

o

2. From Matanuska to 15 mi
(f)f Fairbanks, maximum sub:

eet. !
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GULF OF ALASKA |

mountain ranges moved 50 feet, some mountains sank 10 feet into the earth, and islands were shifted by force of 1964 Alsskas

- wthquake, according to new findings of tremor's effect recently made public, Drawing depicts area hit hardest by suoagest edrth-

“ake ever recorded on North American continent,
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3. In general, subsidence from Seward to
Anchorage rangedfrom2.3to 6.2 feet. From
Anchorage to Matanuska to Glennallen, the
subsidence ranged from .167 foot to 5.1 feet.

The new earthquake volume can be pur-
chased from Government Printing Office,
Washington, D. C, 20402, for $4.25.
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SEA LIONS OBSERVED ON
AN ALEUTIAN ISLAND

Two BCF scientists observed Steller sea
lion rookeries on Ugamak Island in the Aleu-
tians from June 3-21., Ugamak, on the south-
west approach to Unimak Pass, is part of the
Aleutian National Wildlife Refuge. The rook-
eries are heavily populated in June, when the
pups are born. The scientists estimated that
there were more than 15,000 sea lions around
the island. Storms cause a substantial loss
of pups from rookeries on steep beaches,

Prepare for Future Study

The scientists also established counting
and photographic stations, and access routes
to rookeries, in preparation for a proposed
future sea-lion population and behavior study.

California

FASTER ANCHOVY AGE
ANALYSIS DEVELOPED

New procedures for age analysis of an-
chovies have been established by scientists of
the California Department of Fish and Game
and BCF,

Otoliths to be Used

Otoliths and scales are equally usable for
anchovy age determination. Otoliths will be
used because they are available from allfish,
while scales often are missing from a high
percentage., The time required to clean and
mount scales between glass slides also will
be saved because otoliths are read without
mounting. The samples collected during each
quarter of a year will be divided equally
among 4 readers; quarterly summaries will
be compiled,

Check Systems Devised

Routinely, each pair of otoliths will be
read only once. But, to insure that all ¢
readers continue to read alike and to detec
changes in reader accuracy, 2 check systems
have been devised. During a quarter, eacl
reader will receive at least one sample reac
by another to compare their readings. Th¢
second test will be a standard set of otolith::
covering allage-classes onwhich all reader:
have agreed. Periodically, this standardset
labeled like a routine sample, will be sent .
each reader.
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CATFISH FARMS IN IMPERIAL VALLEY
AROUSE INTEREST

The establishment of Imperial Enterprises
with about 300 acres of catfish ponds has
created considerable interest in California's
Imperial Valley. About 380 acres are undez
production and 500 more are planned. Almos!
ideal conditions exist in water, soil, anc
temperatures. Until now, most sales have
been to catch-out ponds, but interest is de-
veloping in restaurant and market outlets

Massachusetts

GLOUCESTER-BASED SHRIMP
FISHERY IS DEVELOPING

A new shrimp fishery based in Glouceste ¢
Mass., may develop into a year-round opel’
ation. There are now 7 vessels in the fisher |
Trucks haul the catch from Gloucester ¢
Boothbay Harbor, Maine, for processin ¢
However, a shrimp plant is expected to D
opened in Gloucester within a few month:

Shrimping Good

The fishing has been surprisingly goo¢
Several vessels have landed 15,000 pounc
from 1- to 2-day trips. New England shrim
fishing has been mainly a winter operatiol
primarily out of Portland, Maine.

ot
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JRTS CLOSED TO
ILIFORNIA-CAUGHT SHRIMP

On August 5, the Oregon Fish Commission
(s ed Oregon ports to landings of pink shrimp
gysht off California. The California Depart-
;rt of Fish and Game had closed California
jis earlier.

1’he small pink shrimp, widelyused in sea-

ic cocktails, are harvested from large beds
{\Washington, Oregon, and California. The
(ifornia bedis limited insize and intensive-
inanaged. California Department of Fish
i Game biologists set a quota annually for
tlhharvest. When the quota is reached, the
Il is closed to further fishing, leaving a
tod stock to replenish the bed. The 1969
¢ta of 3 million pounds was expected to be
rched on August 2,

The Oregon Fish Commission action only
phibits landings of shrimp caught south of

t Oregon-California border. It does not
tly to shrimp taken off Oregon.

{'ICE FOR STOCKING FARM PONDS

las

lew farm ponds should not be dumps for
t kind of fish, asserts Fred G. Lowman,
tervisor of freshwater fisheries in Waco
ithe Texas Parks and Wildlife Department.

i>ial attention should be given to species
uumbers New impoundments should be
‘lced with the kinds of fish the owner or
irator wants to catch or use.
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It is very important to restrict the num-
ber to what the water will be able to support.
Lowman emphasizes that it would be futile to
place balck bass in a farm pond if no one in
the area fished these. The same is true of
other species,

Catfish Before Black Bass

When bass and channel catfish are going
to be putin a stock tank, the best results may
be expected when the catfish are introduced
in the fall--before releasing the black bass
the following spring. Bass stocked in farm
ponds in the spring often grow large enough
by fall to consume most catfish, or other fish
stocked at the same time.

Lowman says people hurt their chances for
good fishing when they release fish of varying
sizes and species.
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PORT OF HARLINGEN FISH KILL
DUE TO PROLONGED POLLUTION

The recent estimated kill of 5 million fish
in the Arroyo Colorado and the Port of Har-
lingenwas due to a "'natural' form of pollution,
report biologists of the Texas Parks and Wild -
life Department. They explain that hydrogen
sulfide, created by decaying organic matter,
settles to the bottom and accumulates until
the water is disturbed. Low tides and the
disturbance caused by propellers of boats and
ships caused this gasto circulate through the
water and kill fish.

Of the 5 million, over 99% were menhaden,
the remainder small noncommercial fish.
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