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Redfisr.2Pri>duction Has Climbed Steadily 
George F. Kelly' Reveals That Catch Reached Peak in 1951; 

Three-Quarters of Stocks Now on Grounds are Mature Fish 

T HE commel'cia l r ed fish industry, which first started 
in 1935, developed hand in hand with the new freez­
ing and process ing technology of the past 2.0 yeal's. 

It has been a constantly expanding fi shery. the highest 
catch having been taken in 1951. There has been a shift­
ing of fishing effort eastward through the yea rs so that 
the bulk of the catch, originally made in the G ulf of 
Maine, now comes from the Nova Scotian Banks. Fishing 
has been started on the Grand Banks during the past 
two years and is xapidly incr easing in that area. A move­
ment of the industry to the northward 81::;0 has started and 
Canada is in a very favorable position for the expansion 
of her r edfi sh industry. 

The red fish, Sebastes marinus, is the fish that has been 
most recently exploited commer cially in the North Atlan­
tic region. Although it is one of the most abundant 
fishes throughout most of the northern Atlantic Ocean, 
it has not been fished heavily except in the Gulf of Maine 
and along the coast of Nova Scotia. The commercial red­
fish industry is an otter trawl fishery and almost 7"0 % 
of the catch is made by medium otter trawls (50- 150 
gross tons). 

A new fishery of t his sort must start by harvesting the 
untouched stocks of fi sh and will inev itably r each a point 
of reduced returns. It may then ei ther continue at a 
reduced level of equilibrium or may fa ll dangerously to 
ser ious depletion, depending on the destructiveness of 
heavy fi shing effort and t he ability of the fish to with­
stand exploi tation. Our index of abundance shows that 
the catch-per -unit-of -effort has stabilized in the Gull of 
Maine at about 10 t housand pounds per twelve-hour-day. 
whereas the Nova Scotian grounds are approaching 
stability at a level between 15 and 20 thousand pounds 
per day. 

The purpose of biological research of the redfi sh is to 
measure the extent of fish stocks and evaluate the breed­
ing potential of the fish so as to have a sound basis for 
recommendations to mainta in the fi shery at a profi table 
level. 

Distribution of Redfish 
Although the extent of l'ed fi sh stocks in the North 

Atlantic is not completely known, the fish does occur in 

• Fish & Wildlife Service biolog is t lItaUoned lit Woods H ole. M nss. 
This Ilddres9 WDS presented Ilt the recent annuul meeting of t he At­
lantic States Marine F ishcriell Commlllllion In Boston. Mass. 

Large catch of red fish co mes to surface in sma ll ClXperi mental trawl 
used by Woods Hole (Moss,) Oceanographic Institution during recent 
exp loratory fi shing in deep water off New England coast. The redfish 

found were considera bly larger than t hose ordinarily caught. 

almost all deep waters fl'om Cape Cod northward along 
Newfoundland, Labrador and Greenland eastward to Ice­
land and northward along the coast of Norway to the 
Barents Sea. A 11 of the present commercial catch is t aken 
on the bottom; however, the fish has been caught by 
Europeans at depths of 100-150 fathoms out in the open 
ocean over depths of 1000 fathoms or greater . This indi­
cates that the fish is not a true bottom fish but may occur 
off the bottom in depths where food and proper tempera-
ture conditions prevail. . 

In t he Gulf of Maine and Nova Scotian waters there is 
no evidence of migration of r edfish. The average size of 
fi sh f rom d iffe t' ent fishing areas remains f'a il'ly constant 
and a cons istent di ffe rence from one year to the next is 
maintained between the average sizes from these al'eas. 

Tagging of the fish has not yet been 
possible because of the difficulty of 
bringing the fish up from the depths in 
lively condition. 

In the Gulf of Maine a copepod 
ectoparasite attacks the red fish, appear­
ing as an external pendulous body. An 
analys is of the incidence of the parasi te 
on the l'edfish. d iscloses th at areas of 
heavy concentration of the parasite 
ex ist a nd that distinctly different inci­
dence values are maintained in closel y 
allied fishing grounds. This indicates 
that there is comparatively little mix­
ing o.f fish from one fishing ground to 
the next. The copepod does not occur 
al ong the Nova Scotian banks but does 

-, aga in appear to the eastward on t he 
Grand Banks and more abundantly to 
the north along the coast of Labrador. 

97' redfish dragger " Paul Howard", owned by United Fisheries Vesse ls Co., GlolJceste r, Moss., 
and skip pered by Capt. John Norte . During the vesse l's recent overhau l, her 400 hp. Atlas 
moin engine was moved aft 5 feet to increase fish hold capacity to 175,000 Ibs. A 120 hp. 

This evidence also indicates that there 
is no general movement of the fish from 
one bank to the next, w hich move-

Murphy Diesel operates her New England winch, and sh e has Bowars MLL·2 1 batteries. (Continued on page 32) 
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aSpecial ServiceJJ 

From Batteries! 
- WITI-IOUT EXTRA COST 

Ask Ray Adams, who operates the dragger YANKEE, out 
of Gloucester, what they want in special service from bat· 
leries. Like as not you'll agree with their demands and 
those of operators of many types of fishing boats :from 
Nova Scotia to the Gulf of Mexico that "Special Service" 
Surrettes have most in dependability, capacity, long life. 
Yankee's lighting system, depth recorder, radio, radar and 
other electrical equipment impose "can' t fai l" demands 
on her llO·volt set of 8 dependable HHG-21 Surrette 
"Special Service" Batteries. She's typical of many 
Surrette-equipped boals. 

extra CAPACITY, DEPENDABILITY, "RESERVE" 

* GREATEST CAPACITY IN LEAST SPACE, 25 % more 
than conventional storage batteries. Capacities that w ill 
crank biggest Diesels-up to 1600 H.P. Extra capacity 
enables you to enjoy the convenience of addi tional elec­
trical equipme nt. 

* LONGEST LIFE, filmIEST POWER, PER POUND OF 
WEIGHT, 

* THICK, HIGH, POSITIVE PLATES, * SPECIALLY ENGINEERED, SPECIAL MATERIALS, 
FOR MARINE USE : Extra heavy fittings, genuine hard 
rubber containers. 

Ask your dealer about Surrette Batteries, the choice of 
experts, and for Specification Sheet M -1. FINEST AT 
ANY PRICE-SIZES FOR EVERY BOAT, Write us if 
your dea~er cannot supply you. 

SURREnE STORAGE BATTERY CO., In<, 

J e Jf. , . on Ave nu e , Salem, Ma uac hu .. tb 
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Redfish Production 
(Continued from page 13) 

ment would result in a homogeneous distribution of the 
parasite wherever the red fish occurs. 

Biological Characteristics 
Most of Our knowledge of the redflsh has been based 

on material gathered from the commercial catch. This 
has afforded a grea t deal of knowledge of the quantities 
and sizes of fi sh taken, but has left much unknown of the 
biology of the fish . Since the fish comes from deep water 
it is rarely observed and a lmost never taken alive. Conse­
quently, spawning habits, feeding habits and the rate of 
growth of the fish have not been clear ly understood. A 
resume of the known and unknown racts of the li fe­
history wi ll show something of the results of our research. 

Under present classification, Sebastes ma.rinus includes 
both the very large European l'edfish and the sma ller 
Western Atlantic redfish. SuperAcia lly the fishes are iden­
tical , but the European fi sh grows to a much grea ter size. 
There is some evidence to indicate the existence of sub­
specific differences; however, it is also possible that the 
differences can be attributed to the fish' s response to dif­
ferent ecological conditions. 

A study has been started to compare red fish from sev­
eral of our fi shing areas with specimens from mOre north­
erly Canadian a nd European grounds. This is intended 
to better establish the taxonomic classifica tion of the fi sh 
stocks and to endeavor to establish the pattern of growth 
variations and perhaps find the ecological factors affect­
ing the growth rate. 

The size composition of samples of fi sh taken from the 
central Gu lf of Maine has not changed appreciably since 
1936. The most noticeable trend has been the increase in 
the r ange of sizes landed, there being more large and 
more smaU fish in the catch since 1942. The majority of 
the fi sh fol' a ll years are mature. This would indicate that 
the stock, although diminished, has not been reduced 
dangerously to a point where only small, immature fi sh 
remain. 

Age Determination Studies 
The length-weight relationship o,f the l'edfish shows 

that an 8" fish, the size at which they firs t enter the fish­
ery, is a little over hall a pound in weight. This is a rela­
tive ly small fish when compared with other market species, 
but Is a size adaptab1e to frozen fiUet packaging. 

A proper understanding of the age and rate of growth 
of a species is necessary to evaluate the success of year­
classes of fish and to analyze the effects ot natural and 
fishing morta lity. A method for determining the age of 
redfish has been difficult to establish. Perlmutter and 
Clarke in 1949 published a growth curve 'for immature 
l'edRsh based on annulus l'eadingsfrom scale impressions 
which showed the growth rate to be about one inch per 
year. The scale readings were accura te on ly through age 
nine, and since this is about the age when the .fi sh are 
entering the fishery, it is not applicable for detel'mining 
the age composi tion of the com mercial sizes. 

During the past :yeal' we have carried the age deter­
mination further, usi ng fish ear-bones or otoli ths for read. 
ing annulus bands. It is possible to read ages of all com­
mercial sizes of fi sh, readings into the twenties being 
common, The highest reading to date has been 41. 

Most of our age determination work has been COn­
centrated on fishes from the Gull at Maine. The growth 
curve shows that the females grow considerably faster 
than the males. Although our work on other areas has 
been only preliminary, it appears that the growth rate 
may be higher or lower than that of the Gulf of Maine. 
The growth rate for Western Hole redfish is lower than 
that tor the Gulf of Maine. Age readings of a small sample 
of large fish from the coast of Norway show that the 
growth rate is much higher than that of the Gulf of Maine. 

Spawning Season 
During 1951 and 1952 much has been leal'Oed a bout the 

spawning season of the redfish. From our sampling we 
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The Sign of: Reliability 

IT dand. for an organization lon9 .x­
perienced in the .ales and servicing 

of the best: in Marine En9ines-

CATERPILLAR DIESELS 

Our Sale., Pari:s, and Service Depart­
menb ar. all committed to the principle 
thot the worth of the product it .ell. 
depend. upon the service given by the 
.eller. You con rely on PEMCO. 

PERKINS·MILTON CO. 
37b DORCHESTER AVE. BOSTON 27, MASS. TEL. SOUTH BOSTON 8·4bbO 

have found that in Ollr area spawning starts ear liest out 
a t the eastern end of Nova Scotia a nd progresses into the 
Gult of Maine, We have established for some areas the 
time of fertilization of the eggs, the length of the in­
cubatjon pedod and the length of the spawning season, 

Using one-hundred fi sh samples and recording the per­
centage of fertilized females, unfertili zed females and 
ripe males it is po~~ible to plot the progress of breeding 
and spawning. In the Gulf of Maine, fertilization of the 
eggs starts in March and the first young are spawned 
about the first of May. The incubation period runs from 
50 to 60 days; however, from the onset of fer tili :Gation till 
the last fry ar e spawned encompasses almost six months. 

More Mature Than Immature Fish 

In considering the breeding potential of a species it is 
necessary to know the condition and extent of the breed­
ing stocks. This includes knowledge of the ratio of matuI:e 
to immature fish, the success of the spawning, measured 
as percent of adult fish spawned, and the fecundity of the 
females. 

In almost all of the areas sampled the mature fish out­
numbered the immature fi sh. In the Gulf of Maine about 
72 percent of the catch was of mature fi sh, whereas on 
the Nova Scotian banks about 64 percent of the males 
and 68 percent of the females were mature. Limited sam­
ples from the Grand Banks and the Gulf of St. Lawrence 
show between 85 and 98 percent of the ca tch to be mature. 

The size at which the fish mature varies from one area 
to the next. In all of the areas sampled, 100 percent of 
the mature fish were found to be successful breeders. 
Even in the most heavily fished areas a lmost three-quarters 
of the fish available to the fishery are spawners, and an 
adequate brood stock is being maintained. 

The fecundity of the female fish is related to the size 
of the fish. The la rger fish develop larger ovaries and 
spawn higher numbers of fry; however, the fecundity 
values vary trom one fishing area to another. The rela-
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tionship of unfertilized egg-count to length of fish shows 
that in the Gulf of Maine a 12" fi sh produces about 48 
thousand eggs. The resulting fry count of the same sized 
fish shows only about 25 thousand fry produced. This is 
about a 50% mortality during the incubation period, but 
compared to fish having externally fertilized eggs, it is a 
r elative ly low embryo mortality. 

In summary, our research shows that the redfish stocks 
throughout the New England and Nova Scotian region 
~)J'e composed of about three-quarters mature fi sh, and 
that th e fish are successfully spawning wherever they 
are found. 

Oysters Successfully Grown in 
Salt Ponds in Massachusetts 

John Mayhew and John Whiting of Martha's Vineyard, 
Mass., are using a salt water pond of one square mile 
for commercial growing of oysters. The pond is separated 
from the ocean by a sand beach. When new water is 
needed an inlet is dug through the sand to permit the 
entrance of ocean water. In this manner the salinity is 
controlled within ranges which are desi rable to the 
oysters. 

This is believed to be the fil'st successful example of 
commercial pond culture of oysters, although oysters have 
been grown successfully in tanks on many occasions in 
the past. Dr. Robert Lunz, Bears Bluff Laboratory, South 
Carolina, in recent years has been able to grow oysters 
on a limited scale in ponds there. 

The business in Massachusetts, however, is more than 
an expe riment. Oysters spawn, set , grow and mature, and 
set again. The yield is marketed as set Ot" ultimately as 
market stock. This oyster culture pl'oject has been in 
operation for five years. Others on Martha's Vineyard 
have seen the possibilities of growing oysters in salt 
ponds, and another such pond is now being constructed. 
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