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WOR LD CATCH, BY LEADING COUNTRIES, 1958-68 
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U.S. FISHERMEN CAUGHT 4.1 BILLION POUNDS 
IN 1968 WORTH $471.5 MILLION 

In 1968, U.S. fishermen caught 4.1 billion 

pounds of fishery products, which they sold 

for $471.5 million. This was almost $32 mil­

lion more than their 1967 sales--and nearly 

equal to the record $472.4 million they re­

ceivedfor their larger 1966 catch of 4.4 bil­

lion pounds . These data are con t a i ned in 

BCF's "Fisheries of The United States ••. 

1968. " 

Declining sharply were landings of ancho­

vies, haddock, Pacific hake, tuna, blue crabs, 

and king crabs. 

Also lower were catches of ale w i v e s, 

Pacific halibut, and shrimp. 

The total catch would have dropped below 

1967's except for greater landings of men­

h aden, Pacific salmon. sea her r i n g, jack 

m ac k ere 1, and y ellowtail flounders. And 

there were record catches of shrimp in Maine 

a nd Oregon waters, albacore tuna off Oregon, 

a nd northern and spiny lobsters. 

Iiow Catch Was Used 

In 1968, about 2.3 billion po un d s of the 

: o mestic catch were used as food for people. 

The total 1968 catch for food was marketed 

a.s follows: 1,503 m illion pounds (round 

\veight) fresh and frozen; 970 million for can­

ting (include s an ima l food); 76 million for 

cured products; and 1.567 million for reduc­

tion to meal, oil. etc . 

Record 11.46¢ A Pound 

In 1 968. the averageprice-per-pound paid 

to fishermen hit are cor d 11.46 cents. In 

1967. it had been 10.84; in 1966. 10.81 cents. 

PROCESSED F ISHERY PRODUCTS 

The value of U.S. -processed fishery prod­

ucts from domestic and imported raw mater­

ial was $1.3 billion--about 70/0 above 1967. 

DOMESTIC SUPPLY OF FISHERY PRODUCTS INCREASED 
13 0 PERCENT SINCE 19S8 

1958 

7,526 Million pound. 

1968 

17, 277 Million pounds 

NOTC __ LIve WEICHT BASIS. 

The canned pack of 43 .4 million standard 

cases was worth a record $580 .6 million . 

Record packs of tuna and pet food were 

a chi eve d. There were large increases in 

canned production of Pacific salmon, Maine 

sardines, mackerel, and shrimp. 
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The fish stick and po r t ion industry set 

records: 270 . 7 million pounds worth $108 . 8 

million. 

Processors of breaded shrimp produced 

103.7 million pounds worth are cor d $98.5 

million. 

Groundfish -fillet production was less than 

in 1967, "but producers of other type fillets 

had a relatively good year." 

Processors of fish and shellfish specialty 

dinners --and other packagedproducts--pro­

duced more. Continued industry growth was 

indicated. 

On Oct. 31,1968, cold-storage holdings of 

frozen fishery products climbed to a record 

288 million pounds. 

As 1969 Began 

The f ish in g industry presented a mixed 

picture as 1969 began: some parts were 

mired in economic and other problems; many 

parts were in excellent shape. 

IMPORTS 

In 1968, the U. S. imported 13 . 2 b illion 

pounds (live weight) of all f i shery productS
J 

far exceeding 1967 1 s high of 9. 9 billion pounds. 

The value of imports was $798 m illion, 

$90 million higher than the 1966 record of 

$708 million. 

Of the 13.2 billion pounds J 3 . 2 billion wer e 

edible fishery products; 10 billion were in ­

dustrial fishery products (33 % above 1967 1s 

record 7.5 billion). 

SOME HIGHLIGHTS 

• Domestic shrimp fishermen were paid a 

record $113 .3 million for their catch. For 

the second consecutive yearJ this fishery ex ­

ceeded $100 million. 

• Shrimp accounted for 24% of the t ot al 

U,S. value paid for all species . 

• The menhaden catch of 1.4 billion pounds 

was 34% of total catch. 

• Louisiana led all States in vol u me of 

catch - -747.5 million pounds . It was followed 

by California, 446 . 1 million pounds; Alaska, 

433.7 million pounds ; Virginia, 388 . 5 m illion 

pounds; and Massachusetts, 337 .4 m ill io n 

pounds. 

Fishermen were receiving a high dollar 

value for their catch. The processing indus­

try was making "excellent gains." Americans 

were eating more seafood. There was strong 

demand throughout 1968 for" some can ned 

products, fish sticks and portions, fillets and 

steaks, lobster products, shrimp items, and 

fish and shellfish specialty dinners, etc . 11 
• Alaska was No . 1 in value of cat ch : $71.6 

million. Thencame California, $53 . 3 m illion; 

Per -capita consumption reached 11 pounds Texas, $44.2 million; Massachu s e tts, $41.6 

in 1968, the highest since 1954. million; and Loui s i ana, $40 .6 m illion. 
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WORLD FISHING • For t he 20t h consecutive year, San Pedro, 

California, l ed all domestic fishing ports in 

value of catch: $29. 1 million. 

• U.S. foreign trade in fishery products 

was a record $865 . 8 million in 1968 - -up $75 .7 

million. 

Peru led the world in fishery landings -­

followed by Japan, China (Mainland), USSR, 

Norway, and U. S. But world ranking by value 

is considerably different. Here, Japan leads, 

followed by the U.S. Peru ranks about 15th, 

and the USSR might be lower. 

• A new and potentially important Alaska 

sea-scallop fishery began in 1968. Nearly 2 

mil l ion pounds of sea scallop meats were 

landed. 

• In 1968, construction of shrimp trawlers 

cont inued at a record pace, At l east 350 new 

vessel s joined the Gulf shrimp fleet. 

Japan led the world inper-capita consump­

tion of fishery products with 61.2 pounds of 

edible meat. Then came Denmark, 47.5; 

Sweden, 45.1; Norway and Portugal, 43.4 

each; the Philippines, 33.8. 

WHAT IS THE DIFFERENCE BETWEEN A SE A AND AN OCEA ? 

The terms "sea" and "ocean" are oft en us e d in terch angeably in ref e r ring to salt 
water. However, from a geographic point of vi ew, a sea is a body of water that is sub­
stantially smaller than an ocean or is part of a n ocean . 

The term "s even seas" dates back to anc i ent times, referring to the seas known 
to the Mohammedans before the 15th century . Thes e we r e th e Medite r r anean Sea, the 
Red Sea, the East African Sea, the West Afric an Sea, the China Sea, the Persian Gulf, 
and the Indian Ocean. 

In more recent times, Rudyard Kipling popularized the expression "seven seas" 
by using it as the title of a volume of poems. The r e has been a tendency to divide the 
world's ocean into seven oceans to retain this leg endary number. The popular division 
is Arctic, North Atlantic, South Atlantic , No rth Pacific , South Pacific , Indi an , and Ant­
arctic. How ever, International Hydrog raphic Bureau at Mon aco does not accept the 
existence of anAntarctic Ocean. Actually , of cours e , all limits of oceans are arbitrary, 
as there is only one global s e a. The International Hyd rogr a phic Bureau subdivisIOns 
are primarily for the purpo s e of filing Notices to Marine r s and have little to do with 
natural boundaries. 

The International Hydrographic Bure au lists 54 seas; some are seas within seas . 
The Mediterranean Sea contains s even s e as s o on e could sail the seven seas (of the 
Mediterranean) without ev e r venturing into a n ocean. (" Questions About The Oceans," 
U.S, Naval Oceanographic Office.) 
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U NIIED Sl AlES 
Gloucester Herring-Alewife 

Fishery Rises Sharply 

Prior to 1967, the h rring-al wif" catch 
landed at Gloucester, 1\lass., was r lativ ly 
small. During UJ67 and L!J B, huw v I', ( n' 
firm operated a r duction plant t louc st r 
\Ising these species caught by ' . ' . and for i'n 
vessels . As are s 1I 1 t, th ' annual catch has 
risen sharpl ; 

at"" 
Al wif 1 II rnng l. . T •• j E~ (Million Poun 
O.OOb O. 

1966 •.•••••• O. 6 O. 1 O. 7 
11967 ........ 4.240 11. 741 15, 87 
, 1968 ........ 3.727 53 . 727 

! ~68 Herring atches 

In 1968, :n,037 ,000 pounds f h rrin ere 
taken by U.S. vessels, 32 , 320,000 pounds by 
Canadian vessels, and 370,000 pounds b an 
Icelandic seiner. The anadian and Ic landlc 
catches were transferred at sea for deliv r 
to the Gloucester firm. 

The Canadian vessels are 100-foot-class 
combination pur s e seiners -otter tra\ lers, 
equipped with power IJlocks an I sonar . These 
vessels fish with a seine skiff and fish seines 
40 to 50 fathoms deep, and 25U to 350 fathoms 
long. The Icelandic vessel used a 120 -fathom­
deep purse seine. 

BC f' Explorations 

In April, BCF's exploratory fishing re­
search vessel 'Delaware II' conducted sur­
ve) s to locate and sample commercial abun­
dance of herring and red hake concentrations. 
Surveys and experimental fishing were car ­
ried out with a midwater t raw 1 and a high­
opening bottom trawl. 

Study Spring Spawning 
of Georges Bank Haddock 

an In 1 68 

Demand for Ocean Quahogs Grows 

1 the upp)-
an rtl I-land ca. 
ThiS 1 du to h uCe' s of Rhode 1-1 nd 
firm in using the ocean quaho"s in its prod­
ucts--and to xperimc>nts at B F' Gloucester 
(i\lass.) T chnological Laboratory. The ex­
periments s howe d these clams to have po­
tential food us s . The lab has recei\'ed in­
quiries from several firms . 

tate Interested 

l\lassa hu etts IS interested in the potential 
and promotIOn of ocean quahogs . The tate 
had learned of the\\olkby BCF'sExploratory 
Fishing and Gear Research B ase and the lab 



to find the resource. prepare acceptable prod­
ucts. and to promote the species . State offi­
cials agreed t o work with t he lab to acquaint 
co a s t a I towns of the oc ean quahog fishery 
potential. 

The 'Clambo' 

BCF staff participated in the first public 
showing of a product made from minced ocean 
quahog held toget her as a pattie. The binder 
was produced from pulverized fish flesh. the 
'clambo '. The clambo's flavor can be con­
trolled by va r y in g t he am 0 u n t of quahog. 
starch. and spices - - and by varying particle 
size of components. 

BCF's rOregon II' Finds Heavy 

Fish Concentrations Off Louisiana 

During 4 weeks of exploration off Louisi­
ana. BCF's Oregon II recorded heavy echo­
sounder indications of schools of rough scad 
and round herring. The schools were located 
j'.lst off the bottom in 110 fathoms depth south 
of Cameron and extended for 35 miles. 

Salmon & Steelhead Trout 
Culture Practiced 

Aquatic husbandry is practiced in many 
ways with varying success. Among the most 
successful is the Federally supported hatch­
ery s y s t e m on the lower Columbia River. 
This releases young salmon and steelhead to 
be caught later by commercial and sport fish­
ermen. 

In 1967 alone. BCF estimates. the hatch­
ery program contributed well over 15 million 
pounds to catches in the Columbia and off the 
west c 0 a s t. The cost of producing the fish 
was less than half their value when caught. 

Program Improvement Possible 

A BCF study indicates that catches could 
be increased by 10.5 million pounds a year if 
existing hatchery stations and t e c h n i que s 
were used to full capacity . The cost would 
be about one-sixth the resulting annual value; 
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it would be lowered further as research find­
ings and new techniques were applied. 

BCF provides funds and administers the 
program. which is conducted cooperatively 
with Oregon. Washington. and Interior's Bu­
reau of Sport Fisheries and Wildlife • 

. d __ 
~ 

Record Stocking of Fish 
In Great lakes Scheduled 

About 11.7 million hatchery-reared fish. 
p r inc i pall y salmon and lake trout. were 
scheduled to be planted in the Great Lakes in 
spring 1969. This will be more than 3 million 
above the 1968 high. according to the Great 
Lakes Commission. 

Two major agencies are trying to rebuild 
the sport and commercial fish stocks: Michi­
gan's Department of Natural Res 0 u r c e s. 
which will release about 5.2 million salmon 
and steelhead (rainbow) trout. and the Great 
Lakes Fishery Commission. which will direct 
planting of 5.1 million lake trout. Also. the 
spring stocking pro g ram s of conservation 
agencies in New York. Ohio. Pennsylvania. 
and Wisconsin will include larger sal m 0 n 
plantings than their 1968 introductory re­
leases. and the stocking of other game fish. 
Minnesota and Ontario will make their first 
coho plantings. 

Where Released 

Michigan's r e cor d -level f ish -planting 
program will involve 41 streams tributary to 
lakes Michigan. Superior. and Huron. The 
coho salmon release of 3.950.000 smolt (year­
lings) will go into 26 streams: Lake Michigan 
2.9 million; Lake Superior 500,000; Lake 
Huron 550,000. 

For the 900.000 young chinook salmon. the 
plantings by lake bas in will be: Michigan 
650,000; Huron 200.000; Superior 50.000. 

The schedule for 320.000 steelheads or 
lake -run rainbow trout calls for releases in 
22 streams: MiChigan 205,000; Superior 
55,000; Huron 60.000. 

Lake Trout 

The lake trout yearlings will be planted in 
lakes Superior and M i chi g a n by the U. S. 
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Bur e au of Sport F isheries a nd Wildlife , and 
Minnesota, Wisconsin, and Ontario f ish e r y 
agencies. Th e release of 3, 097,00 0 trout i n 
Sup erior will m ark the f 0 u r t h c onsecutive 
year 0 v e r the 3 -million mar k. For Lake 
Michigan, 1969 i s the fir s t since the pla nting 
p rogram began in 196 5 tha t the n u m be r of 
trout re I e a sed will be 0 v e r 2 m i l l i o n 
(2, 040, 000 ). The wa t ers of all four s t a te s 
b 0 r d e r i n g t he l ake will s hare this year's 
plantings. 

Erie & Ontario 

Inthe eastern Great Lakes- - Erie and On­
tario --Ia st y e ar 's s uccessful introduction of 
143, 000 c oho s by Ohio, P e nnsylvania, and New 
Yor k has l ed these stat es to increase pl antings 
to about 365, 000 this spr ing. Ohio pl antings 
in 4 locatio ns will t otal about 95,000; in addi ­
tion, 25,000 young r ainbows will go int o Lake 
Erie t ributari es in the eastern section of the 
state . For Pennsylv ania's Lake Erie s t reams, 
the release of coho smolt i s expected t o be 
about 125, 000 . New York coho plantings w ill 
total 145, 000 fish: about 10, 000 in a Lake Erie 
tributary . the remainder i nto impoundment s 
on 3 Lake Ont ario streams. The s t a t e also 
plans t o release about 60, 000 chinook salmon 
fingerlings in the Little Salmon River at the 
e a st end of Lake Ontario . 

Ontario Province 

The Province of Ontario wi ll undert ake its 
first coho plantings in the Great L akes: 
130,000 a re scheduled for 3 s t reams at the 
west e nd of Lake Ontario; 20, 000 will be placed 
in the Nipigon Bay area of Lake Sup erior . In 
addition to coho, the provi nce will plant 35,000 
splake (a lake trout-brook t rout hybrid) in 
Georgian Bay, and rainbow trout i n several 
Great Lakes areas. 

Minnesota & Wisconsin 

M in n e sot a's first c oho rele ase, about 
100,000 yearlings, will be made in the F r enc h 
River, a Lake Superior t ribut ary near Duluth. 
Wisconsin's initial planting of 25, 000 coho i n 
one Lake Michigan stream in 1968 will be ex ­
panded tnis spring to 5 s t reams; each will 
receive about 40,000 year li ng s. Also, t he 
state plans to plac e a tot al of 200, 00 0 r a i n ­
bow, brown and brook t rout in Lake Michigan 
tributarie s, and about t he same n u m b e r in 
Lake Superior streams. 

~ 

East Coast Aquatic Plant Harms 
Clams and Oysters 

A dark- green, cylindrical a l gae resem­
bling for ked macaroni appear e d in 1957 at 
the e ast e rn end of Long Is l and. Some fish­
e r m en call it 'spagetti weed.' Bec ause it is 
a cold - water plant, it differs from t he Codium 
(C. dec orticatum) of the t emper at e a nd trop­
ica l wat e rs of the east coast s of North and 
Sout h America. 

T hi s plant grows so luxuriously it blankets 
the bottom and interferes with and destroys 
c l ams and oy sters. It crowds out all other 
speci es. By 1962, it was observed near the 
mout h of Narragansett Bay and, l a t er, in the 
Chatham and Cotuit areas of Cape Cod. The 
r i zoids ('rootlets ' ) or ' hold fas t s' a ttach to 
hard object s on t h e bottom, includi ng shell­
fish. 

'Green Bumps' on Oy sters 

The 'green bumps ' on oy sters b r 0 ug h t 
from Long Is l a nd and planted in Oyster River, 
Chatham, were the source of t he Massachu ­
sett s invasion. The most recent report ed in ­
festationis Barnagat Bay, N. J . The S tat e 
Conservation Department is tr y i n g to help 
shellfisher m en salvage clams overgrown by 
Codium. 

This subspecies of 'Codi um frogile ,' pre­
sumed native to Japan, spread throughout the 
Pacific and into the Atlant ic. It was reported 
first in Europe a round 1900 . It t hrives best 
in cold de ep water and reproduces by fr ag ­
mentatio n a nd zoospores (millions ar e re ­
l eased in F ebruary ). ( ' Shellfi sh Sound ings,' 
Feb. 26 , 1969.) 

Wisconsin U. Opens 
Eutrophication Center 

An infor m ation center at t he University of 
Wisconsin will provide res ea r c he r s with 
m any reference material s on eutrophic ation- ­
lIthe aging process of surfac e wat e rs e nriched 
or fertili z ed by natural and wast e -borne nu ­
trients. 11 This is repor ted by the Gr eat Lakes 
Commission. 

The Commissionsay s theproce s s is com­
mon to all wat er bodi es . But man' s activity 
has acc e lerated ra t es of agi ng -- and upset 



• q ramatically the balance of nature in more and 
I , ore areas . 

The eutrophication center will be asso­
iated closely with the research work of the 
niv rsity ls Water Res 0 u r c e s Center at 
adison. 

I emand for Fresh Fish 
ncreases in Midwest 

There is increasing demand for fresh fish 
in the midwest, report BCF personnel after 
. nterviewing distributors and retail buyers in 
:;everal cities . 

Several airlines, recognizing this demand, 
1-!avc maintained commodity rates for fishery 

roducts shipped to several points in the U.S. 
The air lin e s are looking into distribution 
roblems faced by the fishing industry . 

The major need of distributors, retailers, 
nd airlines is to locate a continuous supply 
l' fresh products which would be shipped in 
81uitable condition. 

BCF sees a need for a uniform method of 
• ducating fresh -fish producers on the nature 

1d potential of inter-regional markets . 

od Buyers fro m A broad 
10 Attend U.S. Conference 

The U. S. Department of Agriculture and the 
"I lper larket Institute are sponsoring a con­
fe rence for food buyers from abroad . It \\ill 
be held in Atlantic City, . J., l\Iay 11 -14, 1968. 
3: en OUl'aglng the \\ orld I s to~ wholesale and 
l' tail food b u e r S to me e t with their . ~ . 

ount rparts, the sponsors hope to build ex-
p rt markets for •. processed foods . .. 
\ lTricultural Attaches in leading dollar mar­
kd around th world haye b :>en proInotin the 

nfcr 'nce . ;\Iany for e i g n importers hay 
s-id the: would attend . 

\ ', it<.;h for B F 

1'01' B F, \\ hich \'ill participate, th on­
f renc turn around one fits i In po r tan t 

1969 'International Code of Signals' 
Is Available 

The book is availabl> 
tendent of D Cllll1Cnts, 
Office, Washington, D. 
a clothbound cop'. 

The Code of ignals wa ad pt d 11 

by the U 'IS Inter-Government arihm on­
sultative Organization . It is a1 0 publi h d 
by France, Ital , Germany, Jap p 
'or way, uoviet nion, and re ceo 

is understood by all nations . 

Revised Code Effectiv 

A Correction 
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'SEAFREEZE ATLANTIC' 
Sails on First Fishing Trip 

Tne largest fishing vessel to fly the U.S. 
flag - -the' SEAFREEZE ATLANTIC I - -left its 
home port of ew Bedford, Mass ., March 28 , 
1969, on its first fishing trip . The $5 million, 
297 -foot, 3,120 -ton freezer stern trawler will 
fish off Labrador "for anything that can be 
found in the water, " a company spokesman 
said. He presumed the fish would be ground ­
fish, codfish, and pollock . 

The vessel cruises at 14 . 4 knots and can 
cover 26,000 miles . She is carrying a crew 
of 54 in air-conditioned cabins: 10 fishermen, 
28 processing personnel, 7 in engineroom, 
and 9 officers . 

A sistership, the ' SEAFREEZE PACIFIC,' 
will fish off the Pacific Northwest from a West 
Coast port. 

The trawlers can stay at sea 2 months and 
process their catch. They are equipped to use 
nearly everything they catch. In e d i b 1 e or 
trash fish, and waste from the cleaning proc­
ess' will be converted to fish meal and fish 
oils. 



Fish me .. l pl.lnt. 

Fill lIng mol hi s--flSh 
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Fishery legislation 
Proposed in Congress 

More members of ongress ar' sh wing 
their interest in great r utilization and con­
servation of ocean resources . 

On Mar. 20, S n . i'.lagnuson introduced S. 
1588, a bill to establish a ational Institute of 
Marine Medicine and Pharmacology. Sen­
ators Fong and Pelly were cosponsors . 

Speaking in support of the bill, en . l\lagnu­
son quo ted a letter from a member. of the 
Commission on Marin Sciences, EngIneer­
ing, and Resources stating that" Ial ine bio­
active substances as a source of new com­
mercial pharmaceutical products constitute 
an almost completely unexplored area of re­
search. At the present time there is not a 
single industrial organization or governmen­
tal agency that is making a continuous sys­
tematic exploration of new b i 0 act i v e sub­
stances from marine creatures." 

Quoting from a report of the ... ational Con­
ference on Drugs from the ea, Aug . 1967, 
Sen. Magnuson added: "The Institute sho~ld 
be established for the purpose of conductmg 
and supporting marine research ... advancing 
scientific knowledge in marine biochemistry, 
pharmacology, toxicology, nutrition, r:ucro­
biology •.. bionics and technology, as It I?ay 
relate to the causes, diagnosis, prevenhon, 
treatment and control of physical and mental 
diseases, and other impairments of man." 

Sen. :\1agnuson added that he is "convinced 
that a U,S. Institute of Marine ~edicine and 
Pharmacology could make a contribution to 
world health unexcelled by that of any other 
nation. " 

Marine Sanctuaries 

On Mar . 20, Sen. Brooke introduced for 
himself and Sen. Kennedy S. 1592, the Marine 
Sanctuaries Study Act of 1969, This would 
authorize the Secretary of the Interior to study 
the most feasible and desirable means of es­
tablishing certain portions of the tidelands, 
Outer Continental Shelf, seaward areas, and 
Great Lakes of the U ,S, as marine s anctu­
aries . 

Sen. Brooke cited the dangers of uncon­
trolled exploitation of these areas . He noted 
that "oil drilling operations which once de-

stroyedfishwiththeir S ismic xplosions 
have now been brought under con t r 01, but 
und erwat r gear and drilling quipment still 
remain to plague th fishermen with his line 
and n ts." He also de pI 0 red the fact tha'. 
"landings of fish by .S, fish rmen have reo 
mained constant for 30 years, and that thi 

ation, with one of the most extended coast · 
lin sand ric he s t marine resources in th 
world, accounts for only 4% of the world 's fis t 
catch. " 

ew Department of ceanographic Services 

On :\Tar . 25 , Rep . Pepper introduced H,R 
9482, to establish a Department of Ocean · 
ographic ervices within the cabin et of the 
President. He said : "To tho s e who migh . 
question the advisability of yet another 'bu ­
reaucratic department '. ... nder the pres­
ent Federal setup relating to maritime and 
marine interests, there is a total of 11 sep­
arate agencies engaged in the marine sc~­
ences. This legislation envisions the coordI ­
nation and consolidation of the major civilian 
marine functions of the Federal government 
to accomplish .. . the expansion of exploration 
of marine environs and the use of marine re­
sources, and development of port and harbor 
and estuarine areas . . .. " 

The new department would have four As­
sistant ecretaries one for 1arine Fisheries . 

Territorial eas 

On l\Iar. 26, Reps. King, Whalley, and Rieg lE! 
introduced H.J. Res. Nos. 602, 604, and 60 , 
respectively. These were joint resolutions 0 

declare G •• policy with respect to its tern 
to rial sea . 

Rep. Edwards, Ala., introduced H.J. Res 
605 on reciprocity in U .. territoria l water~ . 
Addressing the House, 11'. Edwards said t~ln 
resolution was designed to stiffen U.S. pollc;1 
in establishing and enforcing ou r territoria 
waters claims and ocean fishing limits . 

He proposed that "we should adopt a policy 
of reciprocity in our territorial waters a~d 
fishing limits ... we would impose on any S~IP 
the same territorial and fishing limits Whl~h 
that ship's national government imposes In 
its own coastal waters." 

The resolution also calls for a new inter­
national conference to reach agreement by all 
coastal nations on territorial limits. 

- -Barbara Lundy 



OCEANOGRAPHY 

Vast Study of Atlantic 
ast of Barbados Starts In May 

The U.S. is cooperating with Barbados i n 
I I ~tting up an extensive study of t h e links be­
~v een sea and air. The pIa nn e r s say "the 
n echanism of sea-air interaction is a l most 
lnknown, yet it is the primary proces s whi ch 
l.r'ives the atmosphere's circulation and it s 
veather systems. Unless this p ro c e s s i s ex­
llored and understood it will be impossibl e 
;0 extend weather prediction t o mo re than a 
:ew days ." 

The project is c alled BOMEX - -Barbados 
Dc eanographic and Meteo r ol ogical Experi­
rnent. It is "the most inten sive sci entific in ­
vesti~~tion ever mad e over a l arge 0 c e an 
area. 

A.. r ea Involve d 

In May, June, and July 1969,24 planes 10 
ships, sev e ral sat e llites, 1 2 buoys--a~d a 
I'essel that "flips" f rom horizontal to vertical 
position- -w i ll gather dat a from the atmos­
ph e re and ocean covering 90,000 square miles 
~f the Atlan tic east of Barbados; the are a 
ltre tches ve r t ic a ll y from an altitude of 
10 0, 000 fe e t to the sea floor at 18,000 feet. 
~ ,bout 1,500 p e op l e will take part in data 
~athering . 

BOMEX i s the firs t in a series of large­
',c ale res earch pro jects p l anned by many na­
Il ons und e r the Global At mospheric Research 
F rogram (GARP) and directed toward devel­
~p ment of a World Weather Watch. 

Co mbined Ope ration 

BOMEX co m bines the efforts of oceano­
gr aphic and m e t eorol ogi cal communities with 
7 ,Federal departments and independent agen­
n es, 19 unive r s ities, a nd 7 industrial labora­
tories in the U.S. , Ca n a d a, and Barbados. 
fo r the U.S. Government: Department of 
Commerce (ESSA); Department 0 f Defense; 
Interior Department IS BCF; Department of 
'I' ransportation (U.S. Coast Guard); Atomic 
En,e r gy Commission ; NASA; and the National 
SCIence F oundation. 
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BOMEX Ob jectives 

Dr. J oachim P. Kuettner, BOMEX Direc­
tor, explained the objectives of the BOMEX 
experiment. He described the air-sea inter­
face as " the scene of a complex and contin­
uous exchan~e of energy, water, gases, and 
particulates . I 

Dr. Kuettner said: "Most of the heat re­
ceived from the sun is stored in the tropical 
oceans between the latitudes of 30 degrees 
North and 30 degrees South, a region repre­
senting half the earth's surface. 

"I n contrast, the earth loses heat by radi-
ation almost un i for m 1 y at all latitudes, so 
heat has to be transported from equatorial 
regions to higher latitudes. Strangely enough, 
this transport is not done by the ocean, but 
primarily by the atmosphere. This process, 
of which relatively little is known, seems to 
occur in three stages. First, the energy in 
the ocean transfers to the atmosphere in a 
turbulent b 0 u n dar y layer about 6,000 feet 
thick. Most of this energy moves from ocean 
to air as 1 ate n t heat in the form of water 
vapor. Next, the energy finds its way from 
the boundary layer to the upper layers of the 
troposphere. Fin a 11 y, it is transported to 
higher latitudes by fast-moving air currents, 
sometimes in the nature of jet streams." 

BOMEX will explore the first 2 steps in 
this process. It will examine in detail "the 
exchange of energy between ocean and atmos­
phere' and the vertical and horizontal spread­
ing of these energies within each fluid." 

An attempt will be made to predict the 
area -wide sea -air interactions in a mathe­
matical model based on conventional and 
satellite observations. 

Air Armada in Action 

During July, a major study will be con­
ducted by many aircraft to explore tropical 
weather disturbances. The objective will be 
to gain information needed to improve mathe­
matical mod e 1 s of the global atmosphere. 
These flights will be based on con tin u 0 u s 
photos r e c e i v e d at Barbados from ASA's 
A TS - III (Applications Technology Satellite). 
The satellite will be moved to a stationary 
position above Barbados. 
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Data from 5 ESSA satellites and 2 Nimbus 
satellites will be used to provide photos of 
the cloud cover . Several aircraft will obtain 
detailed observations of clouds, sea-surface 
temperature, sea state, and other observa­
tions to provide "ground truth" for interpret­
ing the space observations . 

Armada of Research Vessels 

Many platforms and observing s ys tern s 
are required to support BO~IEX . The ves­
sels are: the U,S. Coast and Geodeti urvey 
(CGS) ships 'Oceanographer, ' 'Discoverer, ' 
'Rainier,' and 'Mt. l\Iitchell'; the U.S. Coast 
Guard (USCG) cutters 'Rockaway,' 'Laurel,' 
and 'Courageous'; the U.S. Navy Ship 'Gilliss'; 
BCF's 'Undaunted'; and The Cape Fear Tech­
nical Institute's SS 'Advancell'. 

CGS ships will be stationed at the 4 cor­
ners of the 5 -degree-square experimental 
area; the Rockaway will be in center. Spe­
cial mooring s y s tern s will be installed on 
these 5 vessels to anchor them at th ir sta­
tions. It will be the first time ships of this 

size will be anchored in 18,000 fee t fo r such 
long periods . 

The 'FLIP ' 

A unique stable platform, the FLIP (Float ­
ing Laboratory Instrument Platform), is being 
made available by the U. S. avy and Scripp 
Institution of Oceanography between May 2 an 
29 . It will be towed in its horizontal positio 
to the southern edge of the array. There, it 
ballast tanks will be flooded to "flip" it to th 
vertical pOSition . When the platform is fu ll 
vertical, 55 of the entire 355 -foot length ar 
above water; the other 300 feet extend well 
down into the "silent, motionless part of the 

" ocean. 

A large variety of aircraft will provide 
frequent measurements close to the ocean 
surface and at very high altitudes . 

ommunications and earch and Rescue 
will be handled by the Coast Guard . It will 
conduct communications experiments using 
satellites to test feasibility of using satellite 

'FUP ' in flipped position . (Official U. S . Navy Photo) 



communications [or futur activitie similar 
to B l\1E. 

Til rospac R'SCll and R eco ry 
( RR ) of th l\1ilitary Airlift om­

mand, SAF, will pick up data from th 5 
oored ships to ensure very rapid feedback 

f sam p 1 e s to the scientists at Barbados_ 
RR will also provide merg ncy r supply 

nd r cov ry support for all B \IE, - vess '15. 

ophisti at d Equipm nt 

l3etwe n March 3 and April 23, S P e i a 1 
'quipment was installed at Gulfport, :\Tiss., 
aboard the 5 fixed vessels: Signal condition­
ng and r ording d vices, sensors, rneteol'­

( logical booms, boundary layer instrulll nt 
p ckag s, and 1h fre -fall mooring s) stems. 

,\SA is lid signing, installing, maintain­
ing. and operating a computerized data-man­
agement system for the proj ct. 11 I· ive Signal 
'onditioning and Recording Device (::;C \HD) 

units ar being install d on the 5 fL- 'd ves­
sels to r e c r d data from atmospb're and 
lcean . Th tapes will be flown to • 'ASA IS 

! Tissis ippi Test Facility to be processed and 
J'eciuc d . This will provide a I quick look l' to 
til' BOl\1E .. - Director to stablish data validi y 
and nable hi m to modify th 0 b s e 1'V a t ion 
program if n'c ssary . The data will becl m 
pc 1't of R ':\IEXls mast r data file. 

b' \ is the lead U.S. agcnc2> f01 til x­
pl'rim nt . It is the U.S . Cooperating \g n 

i h Barbados. The Barbados uoperatlll 
Ten y is th ,:\1 i n i s t r:> of Hom \ffair. 

~ 

othymetric Charts- Guide Mariners 
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BA11-IYMETRIC CHART SHOWS OCEAN FLOOR--Bathymetric charts, such as one Just above, are contoured to show ocean floor's to ­
pography. The contoUl'S result from interpretation of countless soundings and can produce drawing of a submarine mountain (upper 
left). A standard sailing chart (upper right) shows noninterpreted soundings. Charts, with their contours, give mariner 100% Information 
on sea floor, while standard sailing chart, showing only selected soundings, gives about 2% data. 

Evaluating Method 

The charting specialists must evaluate the 
method in obtaining data. They must know type 
of echo sounder, kind of navigational control 
used, how tracks were adjusted to navigational 
position fixes, and frequency of fixes . 

Sounding Data Sometimes Distorted 

Sounding data can be distorted by 'phasing, , 
the Deep Scattering Layer (DSL), and inter ­
ference. 

Phasing, NOO explains, "is a reco rding 
phenomenon that 0 c cur s when the distance 
from the keel of the ship to the bot t o m is 
greater than the scale of th e depth r ecorder 
used . " This occurs when the 0 p e r at 0 r of 
sounding equipment uses a shallow -s c al e re ­
corder, such as one with a 600 -fatho m maxi­
mum, in deeper wat e r s . 

The DSL, a m a rin e life ph e nomenon, also 
c a n cause operators of depth s ounders to re­
port shallow areas where, in fac t, the ocean 



floor is much deepe r. The Layer is composed 
of fis h and other small marine organisms . 
They shun light and rise to surface to feed at 
night and on dark, c loudy days. They sink into 
sea 's depths at sunrise on bright days. To­
day 's deep-sea sound ers can, with good 
acoustic conditions,obs e rve both DSL and 
true seafloor . But use of shallow-water echo 
s ounders can result in misinterpretation of 
the DSL as true sea floor. 

Interference results from the transmis­
sion of 2 or more sound waves on the same 
o r d iff ere n t ships in the vicinity. When 2 
echo sounders run simultaneous l y, the trans­
mitted pulse "is g nerally so strong that it is 
recorded on the o ther echo sounder, even if 
the frequenci e s are diffe r ent." The result is 
that the puls e c an be interpreted as a me as -
urement, when a c tually it is a direct wave 
from the other sounder. 

Doubtful Features Charted 

Despite met i c u lou s interpretation, the 
specialists know that all their depth measure­
ments are not accurate. So they will chart a 
Idoubtful' topographicalfeature in the interest 
of safe navigation and not remove it until its 
existence can be disproved. 

This can be done because the bathymetric 
chart - -a contoured map, not one showing 
thousands of numbers t o indicate depths -­
a llows specialists to use all sounding data 
t nstead of th e 2% shown on standard sailing 
,:::harts . 

NOO concludes: " Continued emphasis on 
'Jceanographic programs, including mod est 
Ju t precise survey efforts to fi ll voids and 
e solve dis crepanci es in existing bathymetric 

d ata holdings, will not only result in better 
' ~harts for the navigator but probably is th e 
'=ssential first step toward reaching the goal 
C)f 'a more eff ective use of the sea. I" 

C amera Mounted on Diving Vehicle 
Saves Oceanographers Time 

n underwater camera mounted on a Peg­
asus diving vehicle speeds bottom surveying 
so much that oceanographers of the U.S. aval 
Oceanographic Office ( 0 ) believe the tech­
nique will greatly extend the capabilities of 
divers . 
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Chet Bright, who heads the J. dive l'-
oceanographer group, recently omplet d a 
bottom study in the south part of Bis c ayne 
Bay, Florida. He reported that divers using 
a motion-picture cam era aboard Pegasus 
spent about 3 hours in diving time to obtain 
continuous bottom photographs of a 30-foot 
by lO-mile track. Bright said: "This is in­
deed speedy surveying when you onsider the 
tremendous am 0 un t of bottom cov red. A 
d i v e r, using conventional swimming tech ­
niques' would have to spend weeks covering 
the same area." 

Project SPOC 

NOO scientists are w 0 r kin g on Proj ct 
SPOC, a cooperative spacecraft oceanography 
venture with the University of Miami as part 
of NASAls Earth Resources Program. Th y 
are comparing the photos taken by the divers 
with those s nap p e d from a NASA aircraft. 

The scientists are using the divers I photos 
as an accuracy base to demonstrate feasibility 
of observing marine life and harting und e r ­
water f eat u res in coastal waters through 
aerial and, eventually, satellite photography . 

Biscayne Bay Survey 

During the Biscayne Bay survey, on dive r­
oceanographer in the 3-man team not only 
operated the camera down to about 3 feet off 
bottom- -but also con t roll e d vehicle along 
survey track. (See photograph.) 

(Photo: James B. Swe ney) 

"The controls for th Pegas us are mu h 
like thos e in an airplane," Bri ght explain d . 
The vehicle, equipped with all ins trum nts 
necessary to maintain cours e, als o arl'l d 
floodlights to light area being photograph d, 
and depth sounders to tell div r ho far he 
was from bottom. 
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The underwate r 16 mm. camera is capable 
of s napping 500 frames per second . To insure 
accuracy, the oceanographers slowed it to 16 
frames per second. The camera is encased 
in fibergl ass and can operate at depths of 300 
f eet . "Its pictures bring the bottom up to us," 
Bright stated . 

Bright bel i eve s that putting a camera 
aboard a Pegasus vehicle not only will speed 
bottom surveying, but it also will be useful 
in Ilany type of fine grain 0 per a t ion, II in­
eluding checks on underwater cables and geo­
logical and biological studies . 

-,iii ~, , -A-
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Nati on 's First Estuarine Predidion 
Service in Maine to be Evaluated 

The Nation's first estuarine pre d i c t ion 
service, in Maine's Penobscot River and Bay 
estuary, will be evaluated beginning in April 
by ESSA's Coast and Geodetic Survey (CGS) 
to determine its effectiveness. 

The service was launched in I\Iay 1968 as 
a one-year pilot program. The Government 
hopes it will develop into an important serv ­
ice for Government and private agencies in 
pollution control. 

The evaluation will include a circulatory 
study of the entire Penobscot River and Bay 
Estuary by the 'Ferrel.' The 133 -foot, 289-
ton ship is the first to be built in the U.S. 
specifically to determine circulatory patterns 
of tidal cur r e n t s. The study will continue 
into October 1969. It will also provide more 
accurate navigational services to yachting, 
fishing and commercial interests. It will be 
the first extensive one ever made of the tidal 
currents in this area. 

The survey will help determine how ac­
curate predictions have been in the past year, 
and provide more data to improve service . 

The Prediction Service 

Under the estuarine prediction service, 
advance forecasts are issued twice monthly 
on the rate possible pollutants pass through 
the estuary. The forecasts are made by CGS 
and the Weather Bureau, which furni shes the 
necessary river discharge forecas t and ad ­
visory information. 

C . R . Muirhead of CGS s a i d the service 
can be of ' tremendous importance pot entially ' 
to commercial and sport fis heries, wildlife 
conservation and, during the summer months, 
to recreational activities, esp eci a lly swim ­
ming and boating . "If fully u tilized, II he added, 
"this service could enab l e stat e and loc al au­
thorities to institute possible remedial meas­
ures to reduce the rate at w h i c h pot enti al 
pollutants are being added to the water . II 

-rl n&;;; k 
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Survey N. Caro li na Seabed 

The first detailed large - scale survey of 
the seabed off the Atlantic Coast between Hat ­
teras and Cape Fear, orth Carolina (N.C '), is 
underway, rep 0 r t s the Coast and Geodetic 
Survey (CGS). 

The 5,000-square-mile survey is being 
conducted by the 'Peirce, ' based at Morehead 
City, N.C . , until :;\Iay 1969 . It will be continued 
by the "It. Mitchell ' from August to October. 
The survey data will be used for a new bathy­
metric map of the con tin en tal shelf from 
\Yilmington, X.C . , to Hatteras, ... -.C . , to be 
issued within the next 2 years . 

Part of Program 

The bathymetric survey is part of a long ­
range program begun off the Atlantic Coas t 
in 1967. The program's purpose is to pro ­
vide detailed maps of the entire continental 
shelf, which extends from the shore to a depth 
of about 600 feet. These maps delineate the 
sea-floor contours and aid Federal, Sta te, and 
industrial interests in exploring and develop­
ing its vast potential resources . 

The Peirce will survey the sea bottom from 
Cape Lookout to Cape Fear, to the edge of the 
shelf, while the Mt . Mitchell will wo rk the 
Cape Lookout - to -Hatteras area . 

The Operation 

The last bathymetric sur veys in this area 
were made over 40 years ago . These pro ­
vide general informati on of the s e a bottom for 
vessels approa ching th e mo r e shallow areas 
clos e to shore. Du r ing th e current survey, the 
s hips will survey the seabed in de tail from 
60 feet to the shelf edge . They will deter ­
m ine, for the firs t time, th e detail ed con ­
fi guration of under wate r v all eys , plains, and 



ridges. Existing CGS survey information of 
shallow waters also will be used for the map. 
The new data will be incorporated in existing 
nautical charts of the deep waters. 

The hydrographers will use an echo sound­
er to measure and record depths. These will 
be de t e r min e d by the time required for a 
sound wave produced in the vessel's hull to 
reach bottom and for its echo to return. The 
return echo is recorded on a permanent graph 
at rapid intervals. Thes e form a continuous 
profile of the sea floor below the moving ves -
sel. The ship's position during surveying will 
be obtained by an electronic positioning s ys ­
tern. 

~i - ' 
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Chart 'Fishermen's Paradise' 
in Everglades National Park 

The Coast and Geodetic Survey has pub-
1ished a new n aut i cal chart that covers in 
detail a "fisherman's paradise" in a k ey part 
of the Everglades National Park. 

The area is a favorite for fishermen from 
sou t h Florida and from hundreds of miles 
around. Before, fishermen faced the danger 
of getting lost within minutes in the maze of 
tWistingwaterways that cover the subtropical 
area. The new large-scale chart (1 :40,000) 
will provide the extra detail required to navi ­
g ate safely. 

A rea Covered 

The accordion-fold ed, small-craft chart 
( 642-SC)canbe readily unfold ed in the cock­
p its of recreational boats. It covers the park' s 
northwest section along the southwest coast 
of Florida, from Lostmans River to Wiggins 
P ass, and thousands of mangrove islands off­
s hore. Lostmans River is abo u t 70 miles 
n ortheast of Key West , and Wiggins Pass is 
a bout 25 miles south of Fort Myers. 
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'F ishenne n' s Paradise' in Everglades National Park covered by new 
nautical chart issued by the Coast and Geodetic Survey. 

Color and infrared photography was used to 
depict the m any islands, lakes, and natural 
channels in this relatively uncharted wilder­
ness area. 

The new chart is expected to increase the 
park's recreational value . Each year nearly 
850,000 people visit it. The park contains 
about 365,700 acres of water surface and over 
1,000 miles of rivers and streams. 

The chart may be purchased for $1.50 
from Coast and Geodetic Survey nautical chart 
agents, or from Coast and Geodetic Survey 
(C44), Rockville, Md. 20852. 

o 
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Can Satellites Be Used 
to Measure Wave Heights? 

Scientists of the U. S. Naval Oceanographic 
O ff ice (NOO) and the Nat ional Aeronautics 
and Space Administration (NASA) have been 
t esting rem ote sensors installed aboard an 
airpl ane t o see if these are capable of me as -
uring wave heights from high altitudes . The 
area under study was the Nort h Atlantic off 
Ireland ' s west coast, where strong winds in 
I ate March-early April produce high seas. 
The sci e ntists are trying to advance the de ­
vel opment of all -weather, high -altitu de sen­
sor s for use aboard satellit es . 

Clinton B eckner, who he ad e d the NOO 
t eam. said that sensors, once developed for 
sat e llite u se, s hould measure wave he ights 
in a ll oceans. The data are needed by ocean 
forecaste rs to analy ze and predict wav e con­
ditions globally . As all-weather s ensors, the 
devices a lso should give the for ec ast e rs con­
tinuous dat a in any weather b ecau s e the sen ­
s ors are be in g designed to penetrate cloud 
cov er . 

Valu e of Remote Sensing 

Beckner explained: "Such r e mote sensing 
capabilitie s would make for inexpens ive fore­
casting bec ause the cost of orbiting a satel­
lite is less than that of deploy ing a nd main ­
t aining several aircraft that would be needed 
t o pro v i d e similar, world-wide coverage. 11 

He added t hat i nexpensive and rapid forecast­
ing of wave conditions w 0 u I d have a Ii tre -
mendous impact ll on naval, shipping and fish­
ing operat ions, and scientific activities. li The 
Navy, like ev e ryone who use s the seas , could 
oper ate in the oceans more effectively if Navy 
men have a better ide a of what wave condi­
tions a re going t o be in any area of opera­
tions . ll Sci entis t s could I ear n more ab out 
wave growt h and decay by studying the wave 
height dat a p ro v i d e d on a world basis by 
satellite sens ors. 

W hat Scientist s Seek 

T he scientists are int e rested primarily in 
det ermining if t hey can record wave heights 

in heav y seas (mor e t ha n 18 fee t ). They 
l ear ned e a rlie r , in March 1966 near B e rmuda, 
and in April 1968 off Ire land ' s east coast that 
the h igh -altitude sensors can measure wave 
hei ght s i n moder a t e a nd low s e as . 

They ins ta lled the sensors--a microwave 
radiometer and a r a da r s cattometer - - in a 
NASA test air plane. A second p lane, a Super 
Constellation assi gned to NOO, was equipped 
with laser and radar wave profilers . These 
inst rument s give reasonably accur ate read ­
ings from altitudes of 500 t o 1, 000 feet, but 
they are not desi gned t o r ecord wave heights 
from high altitudes . 

Bot h planes t ook off from Sha nnon, Ireland, 
when observers aboar d 3 Europea n weat her 
ships stationed 400 m il e s apart off Irel and 
reported heavy seas . T he NASA pl a ne fle w 
at 20, 000 to 50, 000 fee t, and t he NOO plane 
at 500 to 1, 000 fee t. On eac h r un, the planes 
logged 1,200 miles --400 m ile s from Shannon 
to the first w e a t her ship , 40 0 m iles to t he 
s e c o n d, and 400 m iles bac k to Shannon. 
There, the s cient ist s compared r emote sen­
sor s ' r eadings with t hose rec orded abo a r d 
the NOO plane - -and with on-the-spot meas ­
u ring devices aboar d the 3 w e at her ships. 

What's Ahead 

B ec kner concluded : IIIf a t the end of t he 
f iv e s c heduled runs we find that the readi ngs 
from the remot e sensors c ompare favorably 
with thos e taken bot h by t he ins t rum e n t s 
aboard the low -level Oceanogr aphic 0 f fie e 
plane and by the ships ' devices, we will know 
that the s ensor s , t oo, can meas ure wave c on­
ditions in heavy seas from altitudes of 20, 000 
to 50, 00 0 fee t. 

IIThen at a l a t er dat e, we will try t he sen­
s ors aboard h i gh -fly i ng a ir c r a ft at even 
higher altitudes and will again fly them over 
low moderat e and heavy seas. If they record 
wave h e i g h t s i n t he t hr ee types of s eas at 
these s till hi gher a ltitudes

f 
we will be ready 

to te s t them on a sat e llite . I 



Foreign Fishing Off U.S. 
in Febru ary 1969 

NORTHWEST ATL ANTIC 

Ba d weather and severe snowstorms ham­
pered surveillance in February. However, 
182 individual fishing and support vessels 
from the USSR, P o l and, and J a pan were 
sight ed , considerably more than the 70 seen 
in J anuary. 

Soviet vessels increased from about 50 
early in the month to about 150 by the end. 
In Feb. 1968, onl y 53 Soviet vessels were 
sighted between antucket and the Virginia 
Capes. Tw enty-one Polish and 2 Japanese 
vessels were seen in Feb. 1969. 

Off Southern ew England 

About 15 Soviet factory stern trawlers 
were sighted south of Nantucket to south of 
Block Island, R .I., in ICNAF Sub-area 5, just 
beyond the eastern boundary of the 'no fish-
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ing ' zone . Catches were primarily red hake, 
with some herring and whiting . About the 
same number of Soviet stern trawlers fished 
the same area in Feb. 1968. 

Off Midatlantic 

Soviet: The fleet increased from 25 to 50 
vesse l s in J an ., and 60 more arrived in first 
week of Feb. 

This year ' s fishing pattern is quite differ­
ent from last year ' s, when the large buildup 
did not begin until March. In 1968, the fleets 
were mainl y large factory stern trawlers, but 
in 1969 most were medium trawlers. This 
change in vessel-type and fishing season indi­
cates the Soviets are seeking different spe­
cies this year than in 1968. 

In early Feb., 50 medium trawlers and 3 
'Slava' class processing mothersh ips were 
spread in an irregular line 70-80 miles long 
off sou the r n New Jersey, from Barnagat 
Lightship to south of Cape May. Equipment 

Fig. 1 - Em pty barrels (on plattonn above s[eml will be used to store salted herring in the refrigerated holds of the base ship'Trudovaya 
Slava , ' built in West Gennany in 1967 . (U.S. Coast Guard) 
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on all ve s s els was l ashed down, de c ks were 
awash, and the flee t seemed t o be we athe ring 
out a s t or m rather t han fi shi ng. No c at c hes 
were observed. 

Moving south t oward t he Virgi ni a Capes, 
this fle e t was joined by enough ot her vessel s 
to double its size . By t he sec 0 n d week in 
Feb ., 112 fishing and support ve sse 1 shad 
been sighte d . 

off Cu rrituck, N. C . By Feb. 25, t he fleet off 
New J e rsey had joined the Currituck flee t off 
Cape Hatteras, whe r e Sovi et explorat or y ves ­
s e ls had disc overe d large herring schools. 

P olish: In e arly Feb . , a b o u t 12 vesse ls 
supported by a mothership, the IPomorze,1 
f i sh e d in the Mi d - Atlantic Bight. Although 
oper ating independently , Pol ish fisher m en 
kept close to t he Sovi e t fle e t, which supplie s 

Fig. 2 - With a side-t rawler nestled alongs ide , the Polish base sh ip Pom o rze supports the fleet fishing herring off the coast of Virginia . 
The photo was taken from a U. S . Coast Gua rd surveillan ce plane on Fe bruary 8 , 1969 . (U . S . Coast Guard) 

E i ght y - nine were seen about 50 miles east 
of Nor fo lk , Va., in a 3 5 - m ile - long area from 
Cape Charle s t o south of Cape Henry . Another 
7 t r awlers f i she d herring about 40 m iles east 
of Chincoteague Island, Va . Moderate cat ches 
were seen on deck s. Eleven other trawlers 
fished her r ing e ast of Cape May, N. J . A few 
vessels s c atte r ed bet ween these groups were 
probably in trans it or sea r chi n g for fi sh 
schools . The groups, mostly medium trawl ­
ers, were s upported by 5 modern processi ng 
motherships . Two stern factory t raw 1 e r s 
sighted off Norfo lk m ight have been doi ng ex ­
plorator y fishing. Moderate -to - e x cell e n t 
haul s of sea herring were observed. 

M ter m idmonth, 69 Soviet ve sse 1 s , i n ­
cluding 10 s upport vessels, wer e sight ed off 
F ire Inlet, N.Y., and as far sout h as Atlan ­
tic City, N,J. Most were f i sh i n g in 15 - 20 
fathoms, 20 - 30 miles offsho r e . Moderat e 
c at ches appear ed to be herring; 1 stern trawl­
er fished red hake. About 35 vessels f i shed 

them w it h fi shery int e lligenc e - -location of 
fish schools, i nfor matio n on f i shing grounds, 
weather report s --and s ometimes supplies, 
water, and fue l. 

Early in t he mont h, 3 trawlers were s i ghted 
huddled together riding out a storm about 40 
miles off Cape May . On Feb . 13, 12 t rawlers, 
with 7 Soviet trawl e rs, fi s hed 40 m iles east of 
Chincoteague . By t he 20th, 13 Polish trawl­
ers were s c a tt e r ed among a large group of 
about 70 Sovi e t ve s s els , from south of Long 
Is l and to east of A t 1 a nt i c City . All Polish 
vessels were s ide trawl e rs, ex cept fo r 1 stern 
trawler . Catche s on side trawl ers were her­
r ing; no c a t c h e s were seen on the s t ern 
tr aw l er. 

J apanese : Two s t ernt r aw lers were 
s i ght ed . On Feb. 4, 1 was s ight ed 6 5 m iles 
so u t he a s t of Cape May, and on Feb . 20, 2 
we r e seen i n the Hudson Ca nyon a r ea. Each 
tim e they wer e in the U. S.-USSR Ino fishing I 



lone. No catches were noted. Representa­
iions have been mad e to the Japanese Gov­
~rnment concerning abstention of fishing in 
:his zone. The Japanese press reports that 
lb out 9 ve sse 1 s will continue ' exploratory' 
'l shing in the area during 1969 . 

J .S. - USSR Midatlantic Agreement 

No Soviet ve ss e 1 s were observed in the 
[,0 f ish in g' zone. Only 2 were seen in the 
, :mg Island loading and unloading zone. 

;, lolations of U.S. Fishing Limits 

On Feb. 8, 20 foreign fishing vessels were 
g h ted inside the 9 -mile contiguous zone. 

:l even Polish and 4 Soviet ves sels had fish­
llg gear in the water. By the time a Coast 
luard patrol a r r i v ed, all the vessels had 
n. oved beyond the 12 -mile limit. The Polish 
:eet com man de r aboard Po m 0 r z e was 
larned that a repetition of the offense would 
'e sult in seizure of the violating vessels. A 
ew days later, most of the Soviet fleet had 
noved 40 - 50 m iles offshore. 

;ULF OF MEXICO & SOUTH ATLANTIC 

No foreign fishing vessels were reported. 

)FF CALIFORNIA 

No foreign vessels were observed fishing 
1 F eb. The last report of for e i g n fishing 
er e was in Nov. 1968 . 
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OFF PACIFIC NORTHWEST 

Japanese: One longliner was sighted; no 
catches were observed. In Feb. 1968,7 ves­
sels, including 2 long -liners, were seen in the 
area. 

Soviet: The first fishing vessel sighted in 
1969 was a sid e trawler off Cape Flattery, 
Wash., in the second week of Feb. Fishing 
off Oregon in the third week, it was joined by 
another side trawler, and by a stern trawler 
in the fourth. In Feb. 1968, 13 vessels were 
sighted. 

OFF ALASKA 

Soviet: Vessels increased from 130 in late 
Jan. to 160 in Feb. The g row t h was in the 
flounder and groundfish fleets in the eastern 
Bering Sea. About 100 vessels were sighted 
in Feb. 1968. 

The eastern Bering Sea flounder fishery 
followed the pattern of previous years, when 
vessels increased from 50 to 70 during Feb. 
At month's end, there were 25 factory trawl­
ers, 30 medium trawlers, 13 factory vessels 
and refrigerated transports, and 2 support 
vessels. 

The herring fleet- -about 25 factory trawl­
ers, 30 medium trawlers, 12 factory and re­
fri gerated transport vessels and 3 support 
vessels - -remai ne d northwest of the Pribilofs 
in central Be ring Sea throughout Feb. 

l . 3· The 571-foot long Soviet base or factory ship ISpassk' nested with a tanker (viSible in picture ) and a refrigerated transpo~~t 
~ern trawle~, and a tug (only masu. shown in picture) in ice pack in central Bering Sea . These ShlpS are part of the aPPj~~:nsonr 
D -vessel Wlnter herring expedition off Alaska. ( 
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Twelve medium t rawl e r s fis hing gr ound­
fish - -primarily a r row t oo t h flounder and 
s a b 1 e f i sh - - off the Continental Shelf edge , 
north of t he Aleutians in t he east e rn Bering 
Sea, were joined by 6 more medium trawle rs. 
The latter fished in shallower wat e rs, pri­
marily catching Alaska pollock . Two r e frig ­
erated processing transports support ed them . 

Japanese: The fleet, about 40 vessel s in 
late Jan., dec rea sed t o about 30 by e nd of 
Feb. This was about 25 fewer t han in Feb. 
1968 . 

Four stern trawlers fished ocean perch 
in the Gulf of Alaska during first half of the 
mont h; only 2 rem a i ned at the end. Four 
stern trawlers fished ocean perch along the 

Con t in en t a l Shelf in eastern Bering Sea 
through the mont h . 

Six trawlers, one fac t oryship, a nd 1 reefe r 
fished flatfish and Al aska pollock in eastern 
Bering Sea. At least 2 fac t oryships e n rout~! 
from J apan were e xpe cted to increase effor . 
in t hi s fishe r y in early March. 

T he he r r i n g fishe r y nor t h w e st of th ' 
P r i bilofs (close to the Soviet herring fishery 
c o ntinue d through the m 0 nth, with 10 ster I 

trawlers, 2 m e dium t r a wlers , and one factor ' 
ship . 

Six t o 8 lo ngline r s f ished sablefish in t hE: 
Gulf of Al aska during first 3 weeks . E ffoT": 
began to dec line during the last week and, by 
month ' s end, onl y 1 or 2 vessels remained. 

IMPROVING UNDERWATER EXPL OSIONS 

The vibrations produced by controlled underwater expl os i on s a r e useful in such divers E 
tasks as prospecting for oil and developing new underwater communi cations s ystems . 

Just dropping a few bombs over the side, however, won 't do th e tric k, e specially for the 
prospectors, who need extremely precise shock waves to examine soil and r ock strata benea t 
the water . The trouble is that a charge set off at grea t depth or near the bottom creates 
large bubble at the moment of explosion. This bubble pulsat es as it ris e s to the surface, wit 
an action similar to that of a taut spring which is suddenly rel ea sed. The pulsations in tu r 
cause secondary disturbances which in t e r fer e with the reco r ding of the m a in shock wav 

One way around this is to put the explosive charge in a p e rforate d sphe r e , which caus e s 
the bubble to break up into smaller bubbles that do not dis turb the s e is m ic recordings. Thi s, 
however , poses the problem of reloading the sphere somehow when a s e ri e s of successive ex ­
plosions are necessary, as is often the case. Recently, two a pp r oa c h e s to the probl em hav e 
been patented - -one from France and the other from the U. S. 

The French method is simply to trail the perforat ed s phe r e fr om the end of a l ong tube 
leading to the deck of a ship. The explosive charges are d r opped down the tube and s e t off witt 

I timers or depth sensors . One variation is t o pour expl osive ingredients down the tube to the 
sphere, then set them off with electrodes . 

The American approach does away with the perfor a t ed sphere. Instead, a hi ghly-c onduc ­
tive liquid is poured into the water between a pair of e l ectrod es, which vaporize i t i n to a super­
hot plasma. This forms a huge bubbl e of hot steam whi ch th en collapses to p r oduc e sho~l< 
waves that are predominantly l ow - fre qu en cy. The inc r eased low -frequency content helps obtalIl 
data from as far as several miles be l ow th e wat e r bottom . (Reprinted wi th permission from 
"Science ews," weekly summary of current sci ence , copy righted 19 66 by Science Ser vi ce , Inc . ) 
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H & GAME DEPT. ISSUES 
8 ANNUAL REPORT 

T he 1968 ann ual report of California ' s De­
tment of Fish and Game, whic h appears in 
tdoo r Californ ia ' March/April 19 69, r e­

Lt s the D epartment ' s ext ensive ac tivities 
Ih fisheries . Here are some highlights : 

I. IN L AND F ISHERI E S 

In 196 7 - 68, i t s fish hatcherie s "pro duc ed 
,248,896 resident , anadromous, and warm­
d erfish weighing a record 2, 705, 759 
tmds . " Of this t ot al, 25 ,3 84 ,457 we r e trout 
,d kokan e, 13,604,3 1 0 salmon a nd steel­
ad, and 260, 129 warmwater fish . 

T h e Depart ment planted 900 back count ry 
{es by air with 6 million finge rling t rout . 
',v as this program 's 20t h year. A e ria l p l ant­
" "has reduced the cost of p lanting from 
So 75 to $ 1.43 per thous and fish . " 

The proposed warmwate r h a t chery sit e in 
p e r ial Va lley was tes t ed succe s s fu lly . The 
p r t ment will build this facili t y to raise 
0, 000 one -half -pound channe l catfish a year 
~> tock south e rn California waters . 

P roceeding on schedule i s cons t ruction of 
$ 2. 2 million Mad River a l mon and St eel­
d Ha tchery. It will be compl et ed this year 
produce 1,000 , 00 0 yearling and 5,000,000 

I e r ling salmon and stee lhead to s tock north 
s t s t reams . 

u able Research Informa tion 

1'he annual report states that several re­
r h projec ts have produced valuab l e in­
m ation on fishery management . For ex­
pie : 

"The alton ""e a study dis c los e d that a 
i nit) of about 40 pa rts per thousand i th' 
."imum to l rat e d by eggs and young fish . 

i s means that the increasing saUnit.) of th~ 
must be c ntrolled before it reaches thL 

.. 1, to prot ct the great fishery there . " 

Sturgeon tagging will enabl> the 1 epart­
nt to closel . watc h the r is in g cat ~h f 
1'<1eon and dete r n1ine nlanagell1ent need - . 

A large striped ba. " tag In J pr 
pected to gain inform t10n on h 
l ation, r c r u 1 t m ' n t hal t 
mortality of this fish . " 

coldwater r servOlr stud t rn 1ll d 
the optimu m size and stram of trout f1l1 
lings and the bes t ti In to plant f 1 m 
returns . " This will enahle biol 1 t t 
vide better trout fishing at lower ( t . 

Eight Department-tagg d bIu flll \ r 
covered off .J apnn - - and 2 .1 apan 
bluefin off alifornia . "Thi ll1di at 
nese and Amcri'a fish 
ing the same stocks . " 

app' a1 t b 
o a1 a and 1 

Estill1at ::, of tl 

ExpioratlOn fOl r 1'a \ n 
large enough "to 'upport !ll 
off l\Iuntere and atalina . ' 

Anchovies 

to f rm In re 

Li\ Bal 

d 
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"primarily because of improved contact with 
fishermen and better catch reports. " 

Sea Otters 

Censuses revealed 576 sea otters betwe en 
Monterey Bay and Morro Bay. 

A legislature-authorized sea otter p r o ject 
was begun. Its purpose is "to reduce compe ­
tition for abalone." Sea otters will be trapped 
where co mmercial fishermen h a r v est r ed 
abalone and be transported to the sea otte r 
refuge. 

Ill. SALMON & STEELHEAD 

B ecaus e of "continued declines in fishe r y 
landings and spawning runs of Central Vall ey 
king salmon stocks," the Department recom ­
mended sport fishery restrictions to the Fish 
and Game Commission. 

The Department em p has i zed that li the 
salmon decline is not the fault of sport o r 
commercial fishermen, but rather is a com ­
bination of problems which have reduced the 
survival of young salmon. These factors in­
cluded unscreened i r rig at ion diversions, 
gravel siltation and removal, predation, pol­
lution, vegetation encroachment on spawning 
riffles, inadequate water flow s, and fluctua­
tions of water temperatures due to natural or 
other causes. 11 

The salmon fishing restrictions recom­
mended by the Department are designed "to 
prevent fur the r declines in salmon stocks 
until we can solve the long range problems 
facing the resource . I I 

Salmon Landings 

Commercial salmon 1 an din g s for 1968 
were estimated at 7 million pounds, a half ­
million below 1967. 

The ocean sport catch was estimated at 
176,000 salmon; it was 126 , 000 in 1967. 

Sacramento River sport 1 and in g s were 
estimated at 17,000 king salmon and 19 ,700 
steelhead . 

--J-:J!' -. r - ._ " ~ 
~ 

Oregon 

WILLAMETTE STEELHEAD POPULATION 
INCREASED IN STATE PROGRAM 

The Oregon Fish Com m iss ion has an ­
nounced t hat m ore than 3,500 adult wintel 
steelhe a d we r e transplanted into Willamett~ . 
River tributari es during December 1968 anG 

January - February 1969 in the third year ofit$1 
program to develop the Willamette system ' (I 
natural s pawning potential for winter steel .. 
h ead . 

The early -run fish w e r e surplus to egg ,· 
take requirements a nd stream needs at th ! 
commiss i on's Big Creek and Klaskaine hatch · 
e r ies. The fish wer e t ruc ked and releas ed 
into Willamett e Valley stre ams devoid of win -
ter steelhead or h av ing only a few . 

Adult-Hauling Progra m Successful 

Success in th e adult-hauling program was 
verified r e c e n t 1 Y by a survey of spawning 
nests (redds ) on 4 of the planted streams. 

Earlier counts ove r Will arn e t t e Falls 
seemed to s ubstantiate success of attempts to 
introduce an early r un. The first winter steel· 
head passing th e counting chambe r at Willam' 
ette Falls ' new fishway was recorded on Sept. 
22, 1968; by the end of Dec . 1968 , over 2,5 00 
steelhead h ad b een counted over the falls. In 
past years, no signific ant number of steelhead 
had been recorded ove r the falls prior to Jan' 
uary or Febr ua ry. 

Another P r ogr am He lpe d Too 

The e a r 1 i e r arriv al of steelhead at U 
falls, however, results partly from anot € 

Fish Commis s ion program. In 19 68, in a 
effort to establish an earlier run and develG 
unut ilized n atur al spawning areas, the F ie 
Commis s ion completed an extensive 4-ye2. 
s t eelhead s mo l t lib e ration program on H 
Yamhill Rive r. During the past 2 year s 
spawning adults f rom these plants also hal' 
been verifie d by F ish Commission biologist s 

The Commission states that developmen­
of an early r un of winter steelhead is desir­
abl e . St eelhead fishing could be spread over 
a longe r period , and 'the sportsmen given fl 
bonus r un to go after before the wild stock 
of s t ee 1 he a d and spring chinook hit thejr 
peaks .' 

* * * 



;OVERNOR DEDICATES ULTRAMODERN 
~ LK RIVER SALMON HATCHERY 

Governor To m McCall formally dedicated 
In April 18 the Oregon Fish Com m iss ion 
la tchery at Elk River . The dedication capped 
1 years of planning and construction in coop­
lJ'ation with BCF. 

The hatchery is near Port Orford. The 
II anners made it a ttractive and functional-­
lt hout disturbing the site's natural beauty . 
1 electrical hookups were laid underground . 

. 1.obtrusive pumping systems carry water to 
be r earing ponds . 

. 1.e Hatchery 

The hatchery will provide the salmon stock 
or the major tributaries of southern Oregon. 
llans call for rearing about 1 million fish in 
he first year: 850,000 fall c h i n ook and 
50,000 coho . Libe ration is planne d for the 
:lk and Chetco s ystems and the Flo r a s L ake 
.rea. 

Hatchery fish will be kept in r e aring ponds 
.s long as they normally would s p end under 
.atural conditions in the streams. Then they 
i ll be liberated and return directly to the sea. 
:his will ens ure that hatche r y fi sh do not com­
ete with wild fish in the streams ; it will a llow 
.atural spawning to continue under "the most 
r uitful circumstanc es. II Th e Commission 
tates: IICouple the hatchery migrations and 
le natural migrations, and the outlook for 
)tal sou the r n Oregon fish production as­
L.mes exciting proportion s . II 

The equipment will f eature Burrows r ear ­
~ g ponds. This design k eeps the water cir­
l l ating in the ponds at all times and th e fish 
li mming. The result is much s t ronger fish 

: t h greater enduranc e. This leaves little 
r portunity for sick fish t o congregat e in quiet 
'ater . 

The ponds are self -cleaning and are ex ­
e cted to result in a muc h higher survival 
a te . Also, adult hoI din g ponds have been 
ui lt with a fishway and suppo r t b u i 1 din g s 
.Dus ing freezer storage of the IIOregon Pel ­
et, II shop , garage, el ectric al contro l equip ­
!l ent, and incubation room. A s t re a m bed 
iltration system will draw w ater from t h e 
iver and carry it to the hatchery ponds . So 
.Dntinuous circulation ess ential to he a 1 th y 
at chery programs will be prov id ed. 
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Continuing Research 

Con tin u i n g research will play a part. 
Studies of the early life history of the fall 
chinook in the area will be und e rtaken. A 
biologist will work in the Elk and Sixe s are as. 
Overall potential of the Curry County streams 
will be under continuous s c rutiny . Complete 
cost of the Elk River hatch e r y, th e 15th under 
Fish Commission jurisdiction, was $47 6, 000. 
This includes the hat c her y facility and 3 
hous e s for personnel and fam ilies. 

Texas 

8,000 T AGGED SHRIMP R E L EASED 

BCF and the Texas Parks and W i 1 d 1 if e 
Dept . r e l ea sed 8,000 tagged brow n shr i m p 
off the upper Texas coast during Februa ry 
and March. BCF is offering a rew a rd of $2 fo r 
each tagged shrimp retu rned a l ong with in ­
formation on where and wh en i t wa s caught. 

Biologists will use information collect e d 
from t his experiment lito estimate shrimp 
a bun dan c e, winter survival , and spawni ng 
potential of brown shrimp remaining on the 
grounds . " 

Growth rates and movements of shrimp 
also will be studied. T his information will 
help to determine the effects of fis hing on 
shrimp stocks and the proper timing of the 
shrimp harvest to insure maximum annual 
catch. 

Tag 

The tag consists of 2 small green disks 
hel d on either side of the shrimp ' s tail by a 
slender wi r e, which passes t h r 0 ugh the 
shrimp. Fishermen who catch these tagged 
shrimp shoul d freeze or preserve the entire 
s hrimp a long with the tag. 

BCF personnel will visit shrimp houses 
regularly to collect tagged shrimp and pay 
rewards. Rewards will not be paid unless 
information on exact location and date of cap­
ture are recorded . 
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A Preliminary Review of the Potential Deep-Water Fishery 

Off Texas Between 50 and 300 Fm. 

R. Spencer Gaille 

The Texas Parks and Wildlife Department 
commenced systematic bottom trawling be­
tween 50 and 300 fm. off the Texas coast in 
July 1967. The primary objective was to de­
termine the abundance , distribution, and sea­
sonal occurrence of royal red shrimp, .H.y­
menopeneus robustus, and potentially valu­
able industrial fish species. A need exists 
for supplemental fish and shellfish raw ma­
terial during sea son s or years when com­
mercial quantities of brown and white shrimp 
are not available. 

The 'Western Gulf, ' a 72 -foot steel shrimp 
trawler, was used to conduct the preliminary 
field tests. It is e qui P p e d with standard 
oceanographic instruments and winches cap­
able of trawling to depths of 500 fm . Shrimp 
trawling gear consisted of a single 45 -foot, 
2%-inch, nylon stretch mesh flat otter trawl. 

ROYAL RED SHRIMP 

Results of deep water work by the 'Oregon' 
(Springer and Bullis, 1956 , Bullis and Thomp­
son, 1965) indicated that commercially ex ­
ploitable quantities of royal red shrimp were 
not a va i lab 1 e off the Texas coast. Their 
catches of 5-30 pounds per 3-hour drag with 
80 - and 100 -foot trawls sou the as t of Port 
Aransas, Texas, were extremely small when 
compared with catches of 90 -120 pounds per 
3 -hour drag e as t of the )'Iississippi Delta. 
However, the Oregon occupied only 30 trawl 
stations off Texas in the depth zone inhabitated 
by royal red shrimp. The small number of 
stations occupied suggests that further trawl­
ing effort is needed . 

The maximum yield per 2 - hour tow in over 
75 at t e m p t s by the \V est ern Gulf was 25 

Photo: Texas Parks G WHdlife Dept. 

Mr . Caille is a Marine Biologist, Texas Parks and WHdlife Dept., Rockport, Texas. 
This study was conducted in cooperation with BCF under PL 88-309 (Project 2 -.t7-R). 



Jounds; usually less than 5 pounds was caught. 
hese results, then, substantiate those of the 

)regon. 

F ISH OF INDUSTRIAL OR 
MARKET VALUE 

Three species of trawl-caught demersal 
'ish were taken in s amp 1 e s from 50 to 100 
'at homs, the wenchman snapper (pristipomoi­
I ~ s andersoni), the scaly head scorpionfish 
i5Qntinus longispinis), and the spotted hake 
iJrophycis regius ). 

The wenchman snapper varied in weight 
')'om i- to i pound and averaged t pound. It 
l:) ssesses the t ypical qualities of a panfish 
laving firm flesh and above -average taste. 
Y.I:o sely (1 965) did some unpublished age de­
:ermination research on wenchman from the 
Gulf of Mexico . Little else has been done on 
Its life history or commercial possibilities. 

This small reddish snapper schools over 
rough and mud bot tom. Individual fish are 
~elieved to be scattered thickly along the bot­
tom with dense circular schools often extend­
ing upward 20 feet . Over 400 pounds were 
~aught in a 2 -hour drag at a depth of 80 to 90 
:athoms east of Port Isabel, Texas, in Novem­
be r 1967 with a 45-foot, 3-inch stretch mesh 
:ish trawl. There are no estimates of catch­
ing efficiency of the 45 -foot standard shrimp 
trawls w h i c h produce sizable cat c he s of 
\\'enchman at times. While this type of net is 
not adapted to the capture of bottom dwelling 
f: .sh, catches do indicate the availability of 
several fi sh species which may warrant fur-
11er explorations with sui tab 1 e gear for a 
gross determination of abundance. 

Scalyhead scorpionfish, averaging tpound, 
~ rere commonfrom 70 to 130 fathoms. Spotted 
bake, which averaged t pound, were narrowly 
Confined to the 90 -fathom zone. 

-
T.able 1 - Numbers, Weights, and Lengths of Wenchman Snapper, 
~)calyhead Scorpionfish, and Spotted Hake, Taken in l-Hour 
!rawls at Depths10f 40 , 50, 70, gO, 130, and 165 Fathoms 

n th a 45-Foot , 21-Inch Stretch Mesh Trawl East and Southeast 
of Port ransas in July and October 1967 
-

lepth Wenchman Scalyhead Spotted 
Snapper Scorpionfish Hake 

No. Lb. Length No. Lb. Length No. Lb. Length 
- - - -

~ ~ ~ 
40 0 - - 0 - - 0 - -
50 50 25 120-210 0 - - 0 - -
70 75 35 120-200 25 g 130-200 0 - -
90 100 48 110-200 50 17 90-150 30 15 220-450 

13D 10 5 120-170 30 12 110-170 0 - -
164 0 - - 0 - - 0 - -
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Only small number of the Gulf silver hake 
(Merlucius magnoculus) were caught in 1967. 
Subsequent efforts in 1968 produced generally 
the same findings with the Gulf hake, U. cir­
ratus, continuing to be the predominant spe­
cies between 130 and 300 fm. Table 2 pro­
vides catch information and depth distribu­
tions for the 2 species in 1967. 

Table 2 - Numbers, Weights, and Lengths of Gulf Hake, and 
Gulf Silver Hake Taken in I-Hour Trawls at Depths of 130-300 

fm. with One 45 -Foot, 2;;r-Inch Stretch Mesh T raw I East and 
Southeast of Port Aransas in July and October 1967 

Depth Gulf Hake Gulf Silver Hake 

No. Lb. Length No. Lb. Length 
mm . mm. --

130 32 37 150-320 8 4 160-225 
165 58 40 110-460 2 1.5 190-220 
200 84 40 240-510 3 2 205-380 
250 10 12 240-310 6 6 200-310 
300 15 18 250-500 11 8 300-380 

SUMMARY 

Royal red and associated deep water pen­
aeid shrimp have been f 0 u n d in only small 
numbers during explorations of the 200 -300 
fm. depth zone. The commercial fishery po­
tentlal of these shrimp in deep water off the 
Texas coasts is doubtful. 

Wenchman snapper are excellent panfish, 
and are known to inhabit the 50 -100 fm. depth 
interval. Further investigations directed to 
determining abundance might be practicable 
because it is a commercially interesting spe­
cies that may exist in commercial quantities. 

Similarly, bey 0 n d 100 fm. the Gulf hake 
(Urophycis cirratus) may exist in quantities 
suitable for commercial harvest. This spe­
cies is less desirable than wenchman snap­
pers in terms of palatability; it would prob­
ably be considered as an industrial species 
if and when it is commercially utilized. 
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