
HUTTON NAMED NMFS 
ASSOCIATE DIRECTOR 

Dr. Robe rt F . Hutton, Executive Secretary 
of t he Ame ric an Fisher ies Society for the 
past 6 years, has been named Associate Di
rect or f or R e source Management in NMFS. 
He assume s his post i n early January 1972. 

Dr. Hutton will wor k on all aspects of 
fishery re s our ce management. His jurisdic
tion include s progra ms to accelerate the 
State - Federal F isher ie s Management System; 
enforcement of international fishery regula
tions applic able to U. S. citizens; Federal 
financial assist a nce to certain fishery pro
grams of St ate s and other interests on a 
cost -sharing basis ; fi s hery extension service ; 
water-resource s programs to protect estu
aries ; and e nforcement and surveillance to 
protect U. S. f ishe r ie s from foreign encroach
ment. He will be respons ible for the Pribilof 
Island Program a nd Columbia River Develop
ment Program . He will have overall re
sponsibility for ab out 385 employes. 

Dr. Hutton' s Back gr ound 

Dr. Hutton, 50, is known internationally as 
a scientist and fishery administrator. He 
earned his bachelor's and master's degrees 
in marine biol ogy from the University of 
Miami, Coral Gables, Fla . ; his Ph.D. in ma
rine biology a t the University of London in 
1954 while a F ulbr i ght scholar. He has 
written many s c ie ntific articles on marine 
subjects. 

From 1955-1 962 , Dr . Hutton was Biologist 
in Charge at t he F lorida State Marine Labora
tory, St. P e tersburg, Fla. ; from 1963 to 1965, 
Chief of Marine Biol ogy, Massachusetts De
partment of Natural Resource s . 

SLAVIN CONFIRMED AS NMFS 
ASSOCIATE DIRECTOR 

Joseph W. Slavin, 44, NMFS Acting Asso
ciate Director for Resource Utilization, has 
been named Associate Director. 

His responsibilities embrace: economic 
and marketing research on fishery products, 
including projections of demand and supply; 
foreign-trade analysis; fishery statistics and 
market news; financial aid to fishing industry 
through loans, mortgage and loan insurance, 
and subsidies ; microbiological, chemical, 
and technological research to improve the 
quality and Us E' of fishery resources; a volun
tary national program of inspection and cer
tification of fishe ry products; and programs 
toimprove marketing practices and to less n 
the effects of supply -demand imbalances. 
Nearly 600 employes carry out these serv
ices. 

Started With BCF 

In 1954, Mr. Slavin joined the old Bureau 
of Commercial Fisheries at its technological 
laboratory in East Boston, Mass. After lab 
was moved to Gloucester, Mass. , he func
tioned as its director from 1961 to 1966. He 
then came to Washington. 

Background & Affiliations 

Mr. Slavin was born in Boston. He was 
graduated from the Merchant lanne cad
emy, Kings Point, N.Y., in 1948, wIth a B.S. 
in engineering. He is a member of Th 
American Society of Heating, Refrigeration 
and Air Conditioning Engineers, and Th 
International Institute of Refrigeratlon . H 
is a scientific advisor to the R frig ration 
Research Foundation. 



U.S.-SOVIET SCIENTISTS DISCUSS 
NORTH PACIFIC FISHERIES 

Fishery scientists of the United States and 

the Soviet Union met in Seattle, Wash., ov. 

15-19,1971, at the Northwest Fisheries Cen

ter (NFC) of the National Marine Fisheries 

Service (NMFS) to discuss the status of fish

ery resources in the northeast Pacific Ocean 

that concerned both sides. " orking meetmgs 

followed on Nov. 22-23 to summarize details 

for reports. The meeting was a continuation 

of annual scientific meetings begun in l\Ioscow 

in 1966 to exchange catch statistics and bio

logical data. 

During the 5 -day for mal meeting, the 

scientists exchanged views on the status of 

Pacific hake, Pacific ocean perch, Gulf of 

Alaska shrimp, and stocks of two important 

groundfish species in Bering Sea--yellowfin 

U. S 5 R 

sole and wall ye pollock . Th y discussed 

distribution and abundance of Pacific saury 

off California, Oregon, and Washington; also, 

the general blOlogical features of flounder 

populations inhabiting the coastal waters of 

California, Oregon, Washmgton, and British 

Columbia. 

PaCIfic Hake 

Although recruitment of Pacific hake has 

been at relatively low ~evel, the Soviets re

ported the second largest catch on record 

(167,200 metric tons) in 1970, and an increase 

in catch per unit ffort . The U. S. and Soviets 

agr ed that hake stocks In 1 Q70 were similar 

in Slze to 1968-6!J stocks, and that restric

tive measures are not necessary at present 

flshmg level. 

Fishery resources (shaded area ) of the Continental Shelf in the eastern North Pacific Ocean from 
northern California to the BerlOg Sea were cl1scussed 10 U. S. -Soviet meeting . 
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Rockfish &. c an P rch 

Based on trawl and acoustic surv ys, th 

scientists agre d, th rockfish populations 

from northern alifornia to Alaska Wer 

about th same in 1970 as in 1969 (about 

350,000 metric tons). The size of Pacific 

ocean perch stocks off Oregon, Washington, 

and British olumbia remains relatively un

changed, about 40,000 metric tons; current 

protective m asur s must be continued. 

Shrimp 

Th U.S . -USSR 1970 shrimp catch was 

30,000 metric tons and may reach 45,000 

metric tons in 1971. The USSR catch was 

about 4,700 metric tons in both y ars. The 

two sid s expressed concern that ulf of 

laska shrimp stocks may not be capabl of 

sustainingpresent harvest levels; they agreed 

on the n ed for continuing stock-assessment 

sludi s. 

Walley Pollack Fishery Grows 

Th scientists noted the growing fishery 

for walleye pollock in the Bring ea and 

orth Pacific ean: it now takes on of th 

largest catch s of a single species in h 

world. The total catch is clos to 2 million 

m tric tons; in Bering Sea alone, over 1 .5 

million metric tons. large shar is tak n 

in ast rn Bring a and along Al utlan 

Islands. D spite 1I1t nsive fish r , no VI

d nc was pr s nted that stocks w r bemg 

damag d. 
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NMFS TESTS PLANKTON-COLLECTING GEAR 

The NMFS "Albatross IV" tested 3 types of plankton-coll cting 
devices in August 1971. The purpose was to study the effect f 
mouth area, speed of tow, and time of day on avoidance of th gear 
by fish larvae . 

The periodic sampling of fish eggs and larvae constitutes an 
ichthyo-plankton survey . The collections are counted and the re
sults extended to provide estimates of the size of adult fish popu
lations. These estimates become the basis for the proper use and 
management of fishery resources. 

Such surveys are important parts of the NMFS Marin R -
sources M 0 nit 0 r i n g, Assessment and Pre d i c t ion Program 
(MARMAP ). One MARMAP purpose is to develop techniques for 
predicting changes in the distribution and abundance of comm r
cially valuable marine animals. 

Isaacs Kidd Midwater Trawl (IKMT) 

This trawl is spread open by a diving plane 
at the bottom, and by a horizontal bar at the 
top . It was des igned as a medium -speed de
vice to co llec t large planktonic animals and 
small fishes. The original IKMT was a 10-
foot-wide (lateral dimension) diving plane; it 
was c alled a "10 -foot IKMT ." The trawl ac
quire d for these trials is a scaled -downed 
version: it has only a 6-foot diving plane. 
The mouth opening of the 5 -sided bag of the 
6-foot IKMT are about: top panel, 4.71 feet 
(1.44 meters); side panels, 5.50 feet (1. 68 m.). 
the two bottom panels, 2.87 feet ( 0.88 m.) 
each. 

No.5 Boothbay Harbor Depressor Trawl 
(BB#5) 

The mouth of BB#5 is held open by a rigid, 
I-inch s te e 1 pip e framework (dimensions: 
4 .76 fee t (1.45 m.) horizontal, 3.28 feet 
(1.0 m.) vertical). A horizontal, articulated 
diving plane is used to attain depth for near
bottom 0 ~ era t ion; this p 1 a n e is linked to 
rounded ' fe e t" to cause trawl to lift if firm 
contact is made with sea bottom. This trawl 
is designed for us e in near-bottom and mid
water operation. 

Bongo Plankton Net 

The Bongo is a dual-cylinder-and -cone 
plankton net of conventional design. It is mod
ified by paired collar and net arrangement so 
the mouth of the two nets tow ahead of the tow
ing line . This arrangement was devised to 
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eliminate disruption of water-flow patterns 
pre c e din g the net openings - -and possible 
avoidance reaction by large plankton forms. 
Leading-edge collars of the Bong o are fiber
glass and resin cylinders 2 feet (0.61 m . ) in 
diameter. A "V-Fin" depressor is attached 
below the collar -net assembly. 

IKMT and BB35 

Towingbridles of IKMT and BB#5 are ar
ranged to effect a m inimum disturbance of 
wa te r flow in the spa c e ahead of the net 
op e nings. 

Area of Investigation 

Southern New England and Georges Bank 
(se e chart). 

Operations 

B ongo tows were made at a series of sta
tions un til Are a 1 on chart was re a che d. The 
plankton samplers were c alibrated inArea 1 
to de te rmine their wire -out -to -depth ratio. 
The first experimental tows be gan. Experi
mental tows also were made in Areas 3 and 4. 
The IKMT was lost during its initial trial , so 
the original design involving 3 samplers and 
2 spee ds was changed to 2 samplers and 3 
speeds . The s c ientists made 109 tows along 
the cruis e trac k and in the 4 areas. No ex
perimental de sign was comple ted because 
dense c oncentrations of salps and jellyfish 
clogge d the n e ts during night tow s. In addi
tion' th e BB #5 trawl was clogged so badly 
during daytime in Area 1 that the resulting 
data a r e unsatisfac tory for comparative pur
poses. 

Results 

Although analysis by the preplanned sta 
tistical design is not possible, the catches in 
Area 4 should provide comparisons between 
the Bongo and BB#5 towed at 3 speeds each 
during daytime. The data from the other ar
eas and along cruise track should provide an 
idea of how the gear fished. Such information 
will be available after the samples have been 
sorted and t he larvae indentified. 

The depths at t a i n e d during calibration 
trials varied considerably from the scien
tists' pre di c ted depths, but these variations 
occurred mainly near the southern edge of 
Georges Bank. They may be related to cur
rents rathe r than to the action of the depres
sors attached to the gear. In two instances, 
the bottom shoaled during tows so that the 
Boothbay depressor trawl was towing on bot
tom. Because the trawl is designed to be 
towed on bottom as w e ll as in midwater, the 
gear was not damaged; numerous bot torn 
forms were added to the co llections of those 
organisms captured in midwater. 

The cruise results suggest that modifica
tions should be made to the gear that would 
permit sampling at night despite large con
trations of salps and je llyfishes. 

For more information, contac t Center Di
rector, North Atlantic Fisheries Research 
Center, U.S. National Marine Fishe ries Ser
vice, Woods Hole, Massachusetts; or, Dr. 
Joseph J. G r a ham, Biologic al Laboratory, 
NMFS, West Boothbay Harbo r, Maine . 

Th e 'Albatross IV' 



SALTWATER ANGLERS INCREASE 

In 1970, there were 9.7 million saltwater 

anglers in the United States, accordingto pre

liminary results of the 1970 Saltwater Angling 

Survey. The survey was conducted for the 

National Marine Fisheries Service by the 

Bureau of the Census as a supplement to the 

Bureau of Sport Fisheries and Wildlife's 1970 

National Survey of Fishing and Hunting. 

The 1970 number was about 1 t million more 

than in 1965, when a similar survey showed 

8.3 million anglers fishing in U.S. marine 

waters. The number increased on all coasts 

from 1965 to 1970, although the greatest in

crease (22 %) was on the Atlantic Coast. In 

1970, 5.1 million anglers fished Atlantic Coast 

waters; Gulf and Pacific Coast anglers each 

totaled 2.3 million. 

Spend 52% More 

The 9.7 million anglers spent $1.4 billion 

during 114 million recreation days. This 

compares with $800 million for about 96 mil

lion recreation days in 1965. Each saltwater 

angler spent an average of $146 in 1970, com

pared to $96 in 1965--a 52% increase. 

Complete results for the 1970 Saltwater 

Angling Survey will be available in mid -1972. 

Data on the number and weight of each species 

caught, by fishing method and area of fishing, 

will be presented for 7 geographical regions 

of the United States. 

NMFS WILL COLLECT STATISTICS ON 
SALTWATER SPORT FISHING 

A major new responsibility of the National 

Marine Fisheries Service (NMFS) is the con

servation of saltwater sport fishes. Former

ly the Bureau of Com mer cia I Fisheries, 

NMFS long has bee!!. responsible for com

mercial marine species. Collecting catch 

statistics is vital to a successful conserva

tion program. 

Although the commercial catch involves 

thousands of fishing craft, there are relative-

1y few lancimg locations. So collecting sta

tistics is fairly easy. The sport fishing record 

is harder to get. There are millions of salt

water anglers spread over the entire coast

line from Maine around to Washington State, 

and including Alaska and Hawaii. 
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Census Bureau Survey 

Every 5 years, the Bureau or the Census 

takes a National Survey of Hunting and Fish

ing sponsored by the Bureau of Sport Fish

eries and Wildlife. The survey helps to 

determine broad trends: geographic areas 

that are more heavily hunted or fished, and 

the concentration of sportsmen by income 

levels. However, the techniques used do not 

obtain the de t ail e d and accurate figures 

needed for fishery conservation. 

NMFS is working to develop a technique 

to fill this need. It expects to have one by 

1973. 
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VIMS EXPECTS ABUNDANCE OF 
BLUE CRABS 

Blue -crab catches in the hesap ake Bay 
are expected to be over 75 milllon pounds a 
year in 1972 and 1973, according to sci n
tists of the Virginia Institut of Marin Sci
ence (VIMS). Large hatches in the summers 
of 1970 and 1971 and good survival of young 
account for the high abundance. 

Virginia and Maryland landings since S p
tember 1967 havebeenb tw n47 and 67 mil
lion pounds per year. Thes were far blow 
the 1960-70 average of 75 million pounds. 
The forecast for an increase in catch for p
tember 1971 through August 1972 was mad 
in October 1970 after observations of b tter
than-average numbers of young crabs hatch d 
in 1970. The 1971 hatch seemsas successful 
as 1970's . 

1972 and 1973 Catches 

The catches in 1972 and 1973 may not fol
low the usual seasonal pattern. The fall and 
winter catch of big crabs, 5 inches wide and 
larger, has not been unusually high. However, 
the rivers and bay waters contain countless 
numbers of 3-4-inch crabs. These are ex
pected to make up a superabundant crop of 
large -sized peelers and soft crabs in spring 
1972, and then produce a very large hard-crab 
catch in summer 1972. 

The 1971 Story 

Crabs hatched in lower Chesapeake Bay 
in 1971 were very late in migrating into the 
rivers. Normally, the migration of i -t
inch -wide crabs occurs in early September. 
But small crabs were not seen in the York and 
Rappahannock rivers until late October and 
early November. It is possible that an early 
nor mal hatch in June and July 1971 was 
killed by adverse environmental conditions, 
such as the low oxygen supplies in the Bay 
from July through early August, and that the 
crabs seen in early Dec. 1971 were from a 
later batch. Crabs smaller than two inches 
wide were very abundant in the York and Rap
pahannock river in early Dec. 1971, but almost 
nonexistent in the James. It is possible, but 
not likely, that the scientists mis sed the crop 
in their James survey. What this means for 
the 1972-73 James catch is unknown. 

MENHADEN CATCH IS GREATEST 
SINCE 1962 

Durlllg Jan. - July 1871, the U. S. catch of 
m nhad n was th~ high st sinc _ 1 (" G2: 1.3 
billion pounds that produc d 163,600 tons of 
fish m al. 

Menhad n is th principal species caught 
by ,Atlantic and ulf fish -rmen. ulf landings 
ros substantially. 

.S. prexluction f fish oil also was high 
during January-July FI71--about 149.6 mll
lion pounds, 3< % abov 1 (70. 

Imports Drop 

In that p dod, imports of fish meal dropped 
28 010 from 1970. In the past 5 ars, fish meal 
Import averages hav b n about 31-1,000 ons 
III January-July. R duced impor s caused 
a ailabl .. suppl1 s to fall considerably 
despit th high 1971 .S. catch s. 

Prices for menhaden meal fell during 
first-half 1971 from high of about 186 per 
ton in January to a low of 150 in June, then 
rose to about 160 in September. 

HAWAIIAN FISH LANDINGS 
ROSE IN 1970 

In 1970, Hawallan fishermen landed 11.1 
million pounds of fish worth 3 . 9 million to 
them . It was an increase of 1.6 million pounds 
over 1969, due partly to greater landings of 
skipjack tuna. 

There were 333 commercial fishermen 
working on 82 vessels of 5 or more gross tons; 
1,103 commercial fishermen worked on 
smaller boats or from shore . 



NMFS AND ALASKA SEEK TO 
ENHANCE SALMON RUN 

A cooperative study of t h e suit ability --bi 
ologic and economic - -of incre asing pink - s al
mon runs by mass introduction of fry into 
Alaskan steams is being condude d by t he 
NMFS Auke Bay Laboratory and Alask a I s De
partment of Fish and Game. Pre p aration of 
the site began in July 1-9 71 , a nd it rece ived 
the first eggs for incubation in November . 

The study will continue thr ough a t I e a s t 
3 reproductive cy cles. It se e ks to increas e 
significantly adult e scapements in Auke Creek 
from the present annual leve l of 2,20 0 spawn
ers. 

The researchers d e liberate ly limited the 
number of eggs to be incubate d in 1971 to 
permit natural rep rod u c t i o n to continue 
during initial evaluation phase of incubators 
and water supply. If all s y s tem comp onents 
operate dependably, are nontox i c, and capable 
of pr oducing healthy fry , t hen t he r e s earchers 
will try to produce one million fr y (or more ) 
and marks will be used t o evaluate ocean sur
vival. 

Eggs in Incubator B oxe s 

Four incubator boxes , each with about a 
cubic meter of gravel, we r e seeded with about 
215,000 ey ed pink salmon eggs from Auke 
Creek and 111,000 fr om Sashi n Creek, Little 
Port Walter. An additional 16, 000 eyed eggs 
from Sashin Creek will be incubated in a 
screened tray use d in f ish hatcheries. 

The 215 , 000 Auke C r e e k eggs a re survi
vors of about 15. 5% of t h e p otential egg dep
osition of the 1971 a dult e s c apement. The 
remaining 84 .5% were s pawned naturally in 
Auke Creek. The researchers wi ll compare 
fry that emerge fr om the grave l incubators 
and fry from the incubator tray with creek 
fry that migrate s e a ward from Auke Creek in 
spring 1972. They will compare size, stage 
of development, time of emergence, and lipid 
or energy reserve. 

Only the Auke Creek fry will be allowed to 
migrate to sea. The Sa s hin Creek fry, which 
originated from a surplus of spawners in a 
study at Little Port Walter, wi ll be destroyed 
to avoid genetic contamination of the Auke 
Creek pink salmon. 
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PRECOCIOUS COHO SALMON 'HOME' 
TO NORTHWEST FISHERIES CENTER 

Fourtee n marked jack {precocious male) 
coh o s a lmon of 20,000 yearlings released in 
spring 1971 "homed" from the sea in fall 
1971 to a h olding flume at the NMFS 1 orth
we st F ish eries Center on the shores of 
P or t a ge Bay in Washington State. The Center 
s c ie ntist s c all this return noteworthy for two 
reasons: (1) The f i sh had to locate the mouth 
of an 18 -inch pipe emptying into the lake, and 
to swim 30 feet indarkness; this included a 
r i ght-angle bend to enter the flume. (2) Six 
months before, some of the fish had been 
tra n s port e d 30 miles from a hatchery. They 
had been held in the flume as little as 4 
hour s before release . 

Released in Experiments 

The marked cohos had been released to 
determine the effects of transporting juvenile 
salmon, and the effects of handling, intervals 
of holding, and release procedures on their 
homing. The experimental fish were from 
one of several groups of yearling coho salmon 
transported early in spring 1971 from a 
Washington State hatchery. The fish were 
held at the Center from 4 hours to 7 days 
before release. 

Adults in Fall 1972 

The scientists expect the remainder of 
these fish to return in fall 1972 as full-term 
adults. They expect the first returns from 
100,000 chinook salmon similarly trans
ported, held, and rei e a sed. InformatIon 
from the experiments will apply to studies 
now underway of salmon transportation. It 
will help establish procedures to operate 
proposed homing stations for relocated 
salmon stocks. 

Coho or 
Silver Sa~~on ~. - - ~ 
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SEEK CHANGE IN JUVENILE 
CHINOOK'S MIGRATION TIME 

Juvenile chinook salmon in Idaho l s Snak 
River migrate downstream in spring. Many 
of these juveniles do not reach the s a. They 
die from high concentrations of dissolv d 
nitrogen gas in the rivers caused by heavy 
spilling at dams. 

During the past 2 years, the Idaho D pad
ment of Fish and Game has be n attempting 
to increase sur v i val of yearling juvenil 
chinook by altering hatchery procedures and 
release time of fish. Biologists of 1 1 Jo'S 
Northwest Fisheries Center are cooperating 
in the fish marking. They are assessing by 
recovery programs the progress of migra
tion. 

Fish Size May Be Key 

The biologists suspect that the siz\.' of fish 
at release may be a triggering mechanism for 
their migration. They hope that fish reared 
to 140 mm and larger by September would 
migrate in the fall and winter months before 
high nitrogen concentrations appear in rivers. 
In1971, 90,000 juveniles larger than 140 mm 
were marked and released. At the same 
time, 60,000 of 95-100 mm (normal size of 
spring migrants) were treated the same way. 

More Work Needed 

Experiments have not progressed enough 
to make valid conclusions, but there is some 
indication that migration timing of larger 
fish might be altered. Of the larger marked 
fish, 700 have been recovered in barge traps 
on lower Salmon River, 150 miles below 
release areas; 36 were recovered in traps 
in turbine intake gatewells at Ice Harbor 
Dam, 400 miles below release area. No 
smaller fish have been recovered. 

NMFS will continue to monitor migrations 
of young chinook salmon passing Ice Harbor 
Dam until normal migration period ends in 
June 1972. This will help to assess experi-
ments. 

NOAA PUBLISHES 3 - D AIR PHOTOS 
OF U.S. COASTAL AREAS 

N AA has prrxlu d a 'J-pag' book With 
45 '0101' photos in stpr oscopic pall'S of 1;. ' . 
'oastal areas. It lnclud s "'pw 'ork, Wash

ington, Ivl ianH BC'(lch, San .JUdl1, and lIonolulu. 

Its titl IS" 'olor >rial 5t r 'ograms of 
5c·l<:ct d Coastal l\r as of th UniLd tat(>s." 
The' Ster('oscopic phot s, called st r ograms, 
can be examined dos ly With a slmpl st r 0-

scope; a foldoLI cardboard on IS ll1clud d. 
Shor line locations, und rwat r f atur ::; -
charm Is, sandlJars, and submer cd rocks -
water pollutlOn I fflu n s, g ographical and 
geological f aturf_s, brtdg s, and the dam
aging and corr OSIV ff _cts of storm:-; and 
oth r natul'aldisasters ( arthquak, '" and Hur
ri anes) can b VI vt>d thr -dim n510n 11y. 

Each photo has a descnptlOn, chmca! 
data, and a map showing ar covpred. The 
book con tal n s an xplanatory xt and a 
glossary of chmcal t'rms. 

ommunitl S o\'ered 

Oth r c mmumties ll1cluded are: Salem, 
l'.Iass., Harrlsburg- teelton-.Te w Cumber
land, Pa.; Bach Hav n, '.J.; ean CIty, 
l\Id.; Portsmouth, Va" Georgetown, .C.; 

palachicola, Fla., Gulfport, l\Itss.; Corpus 
hristi, T X.; ausalito, Calif. (including 

the Golden Ga e BrIdge); Fort Bragg, Calif.; 
Ab rde n, \\ ash.; Turagain Heights, Anchor 
age, Alaska (including view of 1964 earth
quake damage); Wrangell, Alaska; Waikiki 
Beach, Honolulu; San Juan (old city), Puerto 
Rico. 

How to Order Book 

The 9 - x 11 -inch book can be obtained 
for $4.75 from the Superintendent of Docu 
ments, U.S . Government P r i n tin g Office, 
Washington, D . C . 20402. 



NMFS SURVEYS AMCHITKA AFTER 
NUCLEAR EXPLOSION 

On Nov. 6, 1971, the U.S . detonated a 5-
megaton nuclear device on Amchitka Island. 
Three days later, NMFS biologists -divers 
from the Auke Bay Center arrived on the is
l and to see what happened. Although bad 
weather hampered boating and diving opera
tions, they managed to sample the 4 planned 
stations. Other locations were spotchecked 
for possible test-related changes. When 
rough weather prevented diving, the scien
tists helped in the g en era I inspection of 
beaches and in collection of dead and injured 
marine mammals, birds, fish, and inverte
brates. 

What They Found 

They observed few effects on the benthic 
(bottom) environment. No changes were ap
parent in density or size composition of sea
urchin populations. They saw no dead or in
jured animals. The only change was at a 
Bering Sea sampling site, about 2 kilometers 
from Cannikin ground zero. There, small 
pieces had been broken from edges of large 
patches of live corraline algae. 

Disruption of Bottom Substrate 

The scientists spotchecked other areas on 
the Bering Sea side of ground zero. They 

found slight-to-moderate disruption of the 
bottom substrate. The most extensive change 
was in about 8 meters of water--apparently 
on or near an active fault line. Blocks of 
rocks up to 3 meters or more in diameter had 
been broken off bedrock outcrop and been tum
bled. The freshly fractured surfaces of rocks 
were exposed. Still-living algae (haminaria 
sp. and others) were on the undersides of 
some large rock fragments. Apparently some 
large blocks were broken off and tossed into 
inverted positions. So algae that had been 
growing on upper surface were now on shaded 
lower surface. 

Limited Sampling Program 

The scientists concluded: "The results of 
the underwater surveys do not indicate any 
catastrophic changes re suIting from Cannikin, 
but we should consider this in light of the lim
ited nature of the sampling pr ogram. Because 
of the poor underwater visibility and the dif
ficulty the divers experienced in moving 
about, they were able to inspect only a few 
very small areas carefully. More extensive 
underwater surveys may dis~lose additional 
areas of substrate disruption and possible 
biological damage ." 
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ALASKA's NORTH SLOPE -----

A N ew Factor In Fisheries Management 

G org L. Van yh 

Alaska's orth Slope and Int rior ontaln 
enormous fishery resourc s which must b 
considered in any plans for d v loping th 
oil of the Arctic area 

Fishery resources which may b aff ct d 
by the oil development and pipelin construc
tionare of tremendous economic and r cr a
tional value and there ar also subsist n 
fisheries of significant importance to Alaska's 
native population. 

Chum salmon, lake trout, gra ling, r tic 
char and all five species of whItefish ar of 
importance as sport, c omm rcial or sub
sistence species on the ... orth Slope. 

While it is rec ognized that oil dev lop
ment may have considerabl wilu nc> on 

orth Slope fisheries, the total Impact WIll 
not be known until construction methods ar 
identified for each ecological ar a Involved. 
There are, however, important ecologIcal 
aspects to consider in the prelIminary de
sign and planning of construction. 

Of maJor concern to the fishery manag r 
is the need for great amounts of gravel tor 
building roads and the pipeline pad. lost of 
this gravel has to come from stream beds as 
these are the only gravel areas readily a 'ail
able. The impact of gravel removal could 
vary from minimal to disastrous, depending 
on method, time and specific area of removal. 

Stream crossing designs should include 
provisions to establish proper seasonal time 
of construction and great care should b 
taken to protect spawning, rearing and over
wintering areas of the region's fish. Ap
propriate timing of work activities and en
forcement of stipulations which will prevent 
obstructions and severe siltation will mini
mize the problems of stream crossing. 

New surface means of angler access pro
vided by the construction access road and 
associated bridge construction will create 
considerable impact on the sport fisheries 

nor h f th 
d 

If h pubhc IS 

v hlCl s ca long-
n h tundra hlCh are a 

o blOloglStS and cons rva-

The factor \ hich . 11 have h greatest 
impact reduction on fisheri s ill be t e 
vigorous enforc ment of measures and stlpu
lations designed to protec these living re
sources. Ifalliand-hoidin agenCIes use the 
same regulations and these regulations are 
strictly nforced, the construction stipula
tions then and onl then dll provide for 
orderly de\' lopment. 

The north slope oil development, with 
proper design and planning, can have an im
portant' long-range beneficial impact on re
source management. This anticipated benefit 
will spring from the establishment of regula
tions and stipulations which will allow other 
nonrenewable resources throughout Alaska to 
be utilized. It is also probable, because of 
the large expected revenue return that the 
oil industry can be expected to devise con
struction and exploration practices that can 
be adapted to exploitation of other resource s 
in Arctic climates. 

Mr. VanWyhe is Regional Supervisor, Sport Fish, Fairbanks, Alaska Department of Fish and Game. 

Reprinted from Alaska Fish & Game, Sept. -Oct. 1971. 
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THE NORTH SLOPE--and the proposed BOO-mile pipeline th a t would 
carry its oil (estimated SO billion barrels) to Valdez. 

The Department of Fish and Game is 
making special studies to determine the ex
tent of fishery resource s of the North Slope 
and the impact which the oil development will 
have on them. Results of these studies will 
play an important role in establishing con
struction guidelines required to protect the 
North Slope 1 s valuable fishery resources. 

Churn Salmon 

Engineers can only design minimum impact 
construction plans based on the quality and 
quantity of biological input. The fishery bi-
0logists of the Sport Fish Division have ahead 
of them the task of determining the fragile 
areas in the respective life histories of North 
Slope fishes and logical and realistic ways to 
provide protection. 



U.S. G REAT LAKES COMMERCIAL CATCH 
DROPS ABOUT 10% 

Commercial fishing i n the Great Lakes 
waters of 4 states--Michigan, Ohio, Pennsyl
vania, and Wisconsin--yielded47.4 million 
pounds through August 1971, about 5 million 
pounds below the 1970 period (52.4 million). 
In 1970, the catch for these states was 67 .8 
million pounds, 96<70 of total production of the 
8 lakes states--70.4 million pounds. 

The 1971 decrease in U.S. landings results 
primarily from declines in several major 
species, particularly alewives and chubs. 
Another factor was some restrictive meas
ures in Lake Erie waters following mercury 
contamination. According to monthly catch 
statistics of the National Marine Fisheries 
Service for these states, the alewife harvest 

State 1970 1971 

Michigan 14,790.5 11,633.6 

Ohio 6,530.2 6,870 .6 

Pennsy 1 vania 419.9 210.9 

Wisconsin 30,723.0 28,722.9 

Total 52,463.6 47,438.0 

of 26 million pounds by Lake Michigan trawl
ers was about 3 million pounds below 1970 
figure (see table). In 1967, the peak year for 
this species, the figure through August was 
33.2 million pounds. In 1971, the alewife ac
counts for 55% of the 4 -state total; this is the 
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same proportion as for the first 8 months i n 
1970. Chub landings for lakes Michigan and 
Superior fell 35%, 2.4 million pounds, from 
1970. 

The catch of whitefish in the upper Great 
Lakes has increased about 58% from 1970; 
the Michigan-Wisconsin catch rose from 1.5 
to 2.4 millionpounds. This species has com 
mercial importance: the landed value of 197 1 
catch through August was $1.2 million, 40% 
by value of all species caught in the lake wa
ters of Mlchigan and Wisconsin. 

Mercury Poses Problem 

The discovery of mercury in western Lake 
Erie resulted in a ban on commercial fishing 
for walleye in Michigan and Ohio waters in 
spring 1970. On May 8, 1971, Ohio banned 
white bass. Restrictions are limited to these 
fish, but the publicity reportedly has had an 
adverse effect on the market for other spe 
cies caught at the western end of Lake Erie . 
Lake St. Clair, where mercury contamination 
was first discovered, is closed to commer 
cial fishing in U.S . waters. 

8 Months in 1970 

Here are summaries of the commer cial 
catch through August 1970 and 197 1 i n 
thousands of pounds : 

Species 1970 197 1 

Alewives 29,045.7 26, 072.1 

Chubs 6 , 822. 9 4,40 9.7 

Carp 5,5 20.4 5, 61 9. 6 

Yellow perch 2,51 1.4 2,415 .5 

Whitefish 1,536 .8 2,428.4 

A breakdown of the 4 -st a t e d a t a by lake 
basins shows the s e r espective 1970 and 1971 
catches in OOO s: Lake Michigan: 4 1, 22 6 and 
35,733; Lake E r ie : 7 ,3 70 and 7, 254; Lake 
Superior : 2,116 and 2,474; Lake Huron: 1, 751 
a nd 1,976. 



NMFS FISHERY INSPECTION IS ADAPTABLE TO 
A PLANT'S NEEDS 

New regulations in C ommer ce Depart
ment's Voluntary F i she r y Products Inspec
tion Program make i t possib le for inspectors 
of t he National Marine F isher ies Servi ce to 
inspect a plant accor d i ng to its individual 
ne e ds. A plant that needs only part of an 
inspe ctor's day or 2 - 3 i nspectors will get 
what it needs. 

The program provides impartial inspec
ti on and ce rtification of p rocessing plants and 
products. It is based on sanitary require
m e nts f or plant s and U .S. standards for 
products. 

During 1 970, 60 NMFS inspectors certi
fi e d ab ou t 335 milli on pou nds of fi s hery prod
ucts--270/0 of total annual production of 
proce sse d fishery items. 

R e asons for Cha nges 

NMF S Director Phi lip M . Roedel said that 
primary c hanges i n the regulations are based 
on t ech n o lo g i cal advances. The changes 
a v oid duplication of effort i n plants that have 
de velope d effe ctive quality control. Before 

INSPECTION and 
GUARANTEE 
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the rule changes, a fishery products inspec
tor was assigned full time to a single plant. 

"The inspection needs of a plant depend on 
many things - -size, complexity of operation) 
the product or products being manufactur d. 
In many cases, a small plant or a simple op
eration does not require a full-time inspector . 
In other cases, the one plant-one inspector 
rule many result in inadequate inspection for 
a large or complex operation," he noted. 

Other changes will bring closer together 
plant sanitation requirements with FDA's 
Good Manufacturing Practice (GMP) regula
tions. 

Useful Service 

Pur c has e r s of fishery pro d u c t s for 
schools, cafeterias, restaurants, or chain 
stores will find NMFS inspection a convenient 
method tomake sure that a product meets bid 
specifications. 

Firms that use the inspection service c an 
use the official Department of Commerce in 
spection marks on brand labels. 

CERTIFICATION 
QUALITY 



The Slim ier It Is, 
The Faster It Swims 

The slime of barracudas, halibut, and 

other fast fish contributes appreciably to 

their speed, a Navy scientist has found. The 

skin slime of the Pacific barracuda can cut 

water friction as much as two-thirds (65.90/0). 

This research on marine and freshwater 

fish was conducted by Moe W. Rosen and his 

assistant, Neri E. Cornford, U .S. Naval 

Underseas Research and Development Center, 

Pasadena, Calif. The Navy long has been con

cerned with the subject of what speeds aquatic 

animals through water. 

Porpoises as Background 

Researchers used to think that porpoises 

swam faster than their body shape and muscle 

strength should allow. They suspected that 

the porpoise's skin was resilient and flaby 

enough to cut the water's turbulence and so 

cut the drag. Some researchers even talked 

of equipping the hulls of submarines with a 

flabby covering. 

However, research in recent years has 

indicated that porpoises are strong enough -

without any special skin characteristics --
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to propel themselves through the water at 

the speeds researchers recorded them. 

The Navy Study 

The Rosen-Cornford research indicates 

that the slime on many (but not all) fish re

duces turbulence at high speeds. Barracudas 

have been clocked at 28.3 miles an hour. 

Rosen calls this "very fast for an aquatic 

animal ." 

The slime's efficiency in cutting turbu-

1ence seems related directly to a species' 

need for speed to survive. The barracuda is 

streamlined predator. The halibut's slime 

is nearly as efficient as the barracuda's; 

the halibut catches fish "by means of long, 

swift lunges". 

Halibut 

Barracuda 



Freshwater Species 

Of the freshwater spe c ie s studied, the 

slime of the smallmout h bass was very ef

fective. A little le ss efficie nt was the s lime 

of rainbow and brown trout , whit e c rappie, 

and bluegill . 

Exceptions to Rule 

There were signific ant excep tions to all 

this: the slime of fish that d o not need spee d 

contributed little to reduc ing friction . In this 

category were the white croaker, a n eat er of 

slow-sealife, and the ha gfi s h, an eellike 

scavenger. 

Other e xceptions are the mackerel and t he 

California bonito. These swift fish ooze a 

slime that helps little in cutting fricti on. 

Pacific Mackere l 
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The nut -brown cowrie, a mollusk , has a 

friction -reduc ing slime. Researc he rs pr -

sume this lubricates the soft body' s m ov -

ment within the shell . 

Functi ons of F ish Slime 

Fish slime is believe d to have oth r im 

portant functions: it guards against bacterial 

infection and lubricates scales as body fle x e s . 

Rosen uses the word "reluctance" to de

scribe the spe cial c haracteristic of the slime 

on those fish that need it for spee d. This 

property is t he reluc tance of slime to dis 

solveinwater until "agitated by turbulence ." 

As the fish wanders about at moderate spee d, 

the slime rem a ins intact. But when it 

att acks - -or is itself being c hased - - the r e

sulting water turbulence along its body starts 

to dissolve t he slime. This c ut s friction -

and t he turbule nc e. 

Bar r acuda Slime Very Effective 

With barracudas 26 t o 31 i nches long, the 

slime was very e ffective. A concentration of 

u nder 10/0 cu t friction 440/0 . However, when 

he a vily concent rate d, slime efficiency falls. 

Small - Fis h Behavior 

About a doze n years a go, Rosen found that 

s everal small fishes, when swimming, use 

the turbulence they produce to propel them

s e lve s . The fish's swimming action "gener

ates a whirling vortex within the concave part 

of its flexing body." Then the fish push s 

against this vortex to propel itself forward 

Rosen suspects that large fish that do not have 

friction-reducing slime may propp} th m

s elves similarly; the bonito is an exampl 



LOBSTERS CAN BE RAISED IN HATCHERIES, 
EXPERT SAYS 

The supply of lobsters may n v r catch up 

with demand. A possible solution is to rais 

lobsters commercially. This was the belief 

expressed by John Hughes to th New Eng

land Marine Resources Information Program. 

Hughes, a leading authority, is Dir ctor of 

the Massachusetts State Lobst r Hatch· ry 

and Research Station at Oak Bluffs. 

Not only can this be don ,h says, but th 

very nature of the lobster may make this til 

only practical method of ensuring supply. 

The Oak Bluffs hatchery op ned in 1951. 

Since then, he and a colleague, J. J. Sullivan, 

have raised and released millions of young 

lobsters. Hughes says: "Considering the 

lobster's life history, it's amazing as many 

of them make it to the dinner table as do." 

Only within 48 hours of the female's molt do 

lobsters mate. Adults shed their she 11 s 

"perhaps only every 2 years." Also, certain 

size limitations affect successful mating. 

In the Beginning 

The female produces as many as 60,000 

eggs. It takes 18 months from copulation to 

release the eggs as baby lobsters. One -third

inch long, they resemble the larvae of m os

quitoes more than lobsters. They float on the 

surface during their first 3 larval stages. 

They are helpless prey for fish, other lob

sters, and birds. Of the 60,000, possibly 60 

survive the first 3 weeks to reach fourth 

stage. Sexual maturity and one pound in 

weight are 5 to 7 years away. 
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Soth, primary aims 1n lobstf'r clllturp an! 

to sp f'd growth and to incr asc> th. survival 

rate· of baby 10iJstr:rs. lIugh p s has don(' 

both . 

The State IIatchery 

I'~gg-l) arlrlg f('mal S ar'l' put in hatching 

tanks with running spa water. \Vhf>n th_ fry 

hatch, tl1f'yar ollf'c (d 1I13,O()U-uni batch s 

and plue! din l1ugh s-d slgnpcj rearing tanks. 

'I hps!> tanks r <luce 2 activlti _s: h. 1nfant 

lobst rs' cannibalistic t ndc>nci s, th 1r eli t 

of fin ly gro lnd clums or brinp shrimp. Lob

st rs, not scav ng'rs, prpff'r fr sh food. 

Th y reach th, fourth molting ::;tag and 

rpadin ss to h rpleas d. USIng mass-cui

tur nOlqu s, Hughes has lllcr ased sur

vival rat from I~ of 1% up to 400/. . 

Hugh ~s has shown that th \'ater tempera

tur appr ciably aff cts growth rates. He 

and Sullivan built at mp rature -control tank 

to ke p water at 70 0 y ar round. They 

brought th young to on -pound size In less 

than 3 years, half the time it takes in nature. 

By April 1, a lobster hatched the previous 

1 ovember and reared in heated water was 6 

times as large as sibling reared elsewhere . 

Also, female eggs kept in heated water hatched 

3 months early. 

Genetic Factors 

Hughes is intere s ted in the p ossible effect 

of genetic factors on growth rates. Se lective 

breeding could y ie ld s trains of re lative ly 



rapid-growing lobsters. He has experimente d 

with selective breeding of other desirable 

traits. Sometimes, lobsters have outsize 

claws or 2 crusher claws inste ad of one 

crusher and one ripper. The crusher has 

more meat than the others. Hughe s would 

like to rear a 2 -crusher strain. 

Color mutation, too, is desirable . Occa

sionally' albino, red, and blue l obsters occur 

in nature. Hughes has bred a r e d with a 

normal gre en and obtaine d 50% r e d offs p ring . 

This would help t rack r e l e ase d lobste rs for 

future population studie s. B ec ause l obste rs 

molt regularly, it is virtually impossible to 

tag them permane ntly . 

Reproductive Habits 

Hughes was probably t he first researcher 

to measure the ge station pe ri od. He dis

covered that a female who molts and m ate s 

in spring will hat c h her eggs the followi ng 

spring; a female who mate s in fall h olds 

them 18 months. In 1965, he produced a 

successful mating in the laboratory-- and the 

fry reproduced in captivity . 
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Mating 

Hughe s fou nd that while the male "ap

proac he s t he first female to whom he is pre

s e nted with exemplary ardor, he is consid r

ably le ss ent husiastic if presented to a sec

ond lady t he s a me day and downright indiffer

ent to a t hird. " 

He d ocumented size limitations in mating. 

Invar i ably, a large male fails to mate with a 

much smaller female; but a small male can 

m ate succes s fully with a much larger female. 

Some researchers say mating can occur as 

l ate as 12 days after the female molts. In 

Hu ghes' experience, 48 hours is more ac

curate for the female, although males can 

mate s u c c e s sf u 11 Y up to 5 days after 

molting. 

T he Future 

Hughes bel i eve s that there is a good 

chance of lobste r farmingbecoming a reality 

in the y ears ahead. "I expect we'll know an 

awful lot more about it next year than we do 

" n ow. 



PUERTO RICO TO HAVE UNDERSEA · LAB IN 1972 

Pue r to Rico will have an international 

undersea laboratory in Septemb r 1972, 

Gov. L u i s A . Ferre has announced. This 

m arine research and development project-

t he Puerto Rico In t ern a t ion a 1 Unders a 

Laboratory (PRlNUL) - -will consist of a habi

tat and a research program in coastal-zon 

management and environmental prot ction. 

PRlNUL is an extension of the T ktit I and II 

programs of 1969 and 1970. 

Aguadilla 

Maya guez 

Rojo 

Gov. Ferre hopes that "the laboratory will 

attract to Puerto Ricotechnicalprojects from 

all over the United States and other countries, 

as well as industrialists and scientists spe

cializing in related fields. This project is 

the initial step in establishing Puerto Rico 

as a world leader in the development and 

utilization of one of its most valuable a ssets : 

its marine resources." 

What PRINUL Is 

PRINULwill explore the Ca ribbean l s sub

merged platforms for pot entia l r e sources 

that can be developed for Pue r to Rico1s 

benefit. It will train scientists in using a 
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habitat for marin inv.stigations . It wi ll b 

availabl to sci ntists and engin _ rs from 

governm nt, industry, and univ r sities in th 

U.S. and abroad . 

Th lab will provid accommodations fo r 

off-island conc rns int r sted 10 t ·stmg and 

valuating quipment and syst ms. It is ex

p ct d to attract to Pu rto Rico indust r i s 

that can us th s facilitl s. Also, P RI 'UL 

will b lOvolv d in proj cts d aling with oil 

San Juan 

RIC 0 

contamination, operating techniques, con

struction, and surveys - -and wi th underwate r 

physiological and psychological pr oblem s. 

Schedu led for Sept. 1972 

A 38 -acre tract along t he s out hwe st coast 

of Pue rt o Ric o, near Cabo Rojo, i s t he physi

c al site of PRlNUL. Howe ve r, the lab is de

signed to be comple te ly mobile and able to 

operate anywhere . It is centered around a 

self-c ont ained habitat designed tofunction in 

100 fee t a nd provide a base for excursions to 

30 0 fee t. It can be relocated in less than an 

hour . The habitat is two 20 1 X 8 1 horizontal 

cy linders built within a barge . 



OREGON STATE UNIVERSITY AIDS AMERICAN SAMOA 

A 4-man Oregon St ate Unive rsity (OSU) Sea 
Grant team is helping t he native s of American 
Samoa to build hydraulic ally e quipped dories 
and to use them for fish i n g. 

The 3 -month proj ect is financed by a gr ant 
from the Office of E conomic Opp or tu ni ty . 
R. Barry Fishe r , pr oject h e ad, said: "At the 
end of the project in Spring 1972 , we hope to 
leave behind 5 native -built and equipped 
dories , nucleus of a fishing i ndustr y, p lus a 
boat -building capability, an engine installa 
tion and repair c apability, a fish i ng gear de
velopment program and a Se a Grant proposal 
to set up an e xte nsion program to help the 
fisherman and the consume r . " 

Fisher is associate profe ss or of fi s heries, 
OSU Department of F ishe ries and Wildlife, 
and a forme r East Coas t com me r cial fishing 
captain. He is ge ar d eve l opment technician 
for the projec t. Othe r m embers are : Ted 
Howe, Newport, OSU's master fisherman; 
Cliff Roop , c ommerc ial fisherman and ma
rine engine m e c han i c, Salem, and Tom 
Duncan, master fis he r man , Newport. 

Ame ric an Sam oa has been an American 
prote ctorate since 1911. It has 28,000 resi-

dents, 5,000 of them in Pago Pago, th capltal, 
one of the Pacific's finest natural harb rs. 
Tuitila is the main island. 

The P roject 

The team will build 5 prototype Pacifi 
City (Oregon) dories III a converted govern
ment building in Pago Pago. It will tach 
Samoans boat building and hydraulic and g ar 
installation, then train them to use the qUlp
ment. It will cooperate with the Samoan 
Department of Ma rine Resources to develop 
fishing gear. 

Fisher added: "Among the spin-offs, we 
hope, will be the fact that Samoans go into 
business building boats. 

"We would like to see every interested 
village be able to catch fish for two basic 
reasons: Provide a source of high quality 
protein for the villagers and make possiblr> 
the sale of fish in the open market as cash 
. " Income. 

Fish is a favorite food of Samoans. Spe
cies include skipjack tuna, yellowtail tuna, 

Fig. 1 _ Three leade~ in Oregon State Unl\e~.t) Sea Grant project {or Amencan Samoa 
lookovera 130-horsepowerengine iostalledln a new Pac.flc e.t) dory In Oreg n. From 
le{t: R. Barry Fisher, project leader; Steve Rltterbush, Pago Pago, ass.stant to earl I 
D epartmentof Marine Resources in American Samoa; !>.m Pulet«u, vocat. D~ advuer, 
D epartment of Education of American Samoa. 
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bottom fish, snapper, rockfish, perch, c ravel
Ie j a c k s, and parrot -fish. Periodically, 
pelagic fish like dolphin, wahoo, mackerel, 
and marlin are available. 

Fisher added: "Historically, fishing was 
an important part of activities in Samoa. But 
it dwindled in importance as the society be
came Americanized and today the islands are 
no longe r self-sufficient in fish." 

It is hard to determine how much fish is 
imported, but every grocery sells canned 
s a lmon, salt mackerel, and frozen bottom 
fish from New Zealand and Australia. 

Taiwanese and Koreanfleets carry fish to 
American Samoa canneries owned by U.S. 
companies . These are the only significant 
p r ivate employers of Samoans. 

Fisher emphasized: "Keytothe whole Sea 
Grant project is the concept of a low cost 
boat with high speed and productivity through 
developing some gear and hydraulic pulling 
power t o harvest the resources." 

PACIFIC CITY DORY 

He c hose the Pacific City dory because of 
its stability, speed, and ruggedness. It is 
widely used on the U.S. West Coast. In 
Samoa, two keels will be added to the flat 
bottom to give it more bite in the ocean and 
to protect it against reefs. The fishbox will 
be insulated to carry ice for fish preserva
tion. 

An awning will be added to protect crew 
from r a in a nd sun. Each 2 -man crew will 

help build and equip their boat so they will 
know how totake care of it . The boats, worth 
about $4,500, will be owned by villager s or 
private fishing associations. 

The crews will be trained in Pacific North 
west-style tuna trolling; Tahitian pol e - a nd
line f ishing for tuna; hand lining for bottom 
fish, using various gear including Portugue s e 
long lines; Norwegian jigging gear, and bait 
fishing and gill nets for spiny lobsters, bot 
tom fish, and schooling pelagic fish . 

Each dory will be built from a master j i g 
with a t-inch laminated plyw ood bottom. It 
will have i-inch plywood sides, a small fore
deck, and a console fishbox. A South Pacifi c 
wood, dakua, will be used for framing. It will 
be fastened with epoxy glues, galvanized bolts, 
and silicone bronze ring nails and screws. 

At P acific City, a boat is turned out from 
a master jig without deviation. It takes 2 
men 5 days to finish a boat. In American 
Samoa, it will take 10 days because of train
ing in each step. 

The dories will he powered with Volvo
Penta Model 270 130 -horsepower inboard
outboard engines. The y will be equipped with 
VHF telephones for communication and as a
homing device to illustrate the idea of coop
erative fishing of several boats. The dory's 
hydraulics will be Northwest Pacific - style 
tuna pullers. These will be used to pull 
pelagic fish caught trolling. 

Complete studies and earnings records 
will be kept to assist Samoan fishermen in 
obtaining private financing. 

Fig. 2 - The Pacific City Dory. 


