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AGE AND SIZE COMPOSITION OF THE MENHADEN CATCH ALONG THE

ATLANTIC COAST OF THE UNITED STATES, 1956

With a Brief Review of the Commercial Fishery

by

Fred C. June and John W. Reintjes
U. S. Fish and Wildlife Service

Beaufort, North Carolina

ABSTRACT

The 1956 catch of Atlantic menhaden
(
Brevoortia tyrannus) amounted to 766,000 tons.

Apparent abundance, as measured by catch per puise -seine set, was highest in the North Atlan-
tic Area and lowest in Chesapeake Bay. Geographical distribution of fishing effort is shown.

Samples for age, size, and sex determinations were obtained from the purse -seine and
pound-net catches landed from Femandina Beach, Florida, to Portland, Maine. Age composi-
tion showed that the 1955 years class (age-1 fish) accounted for more than half of the total catch.
This year class dominated the summer catches in the South Atlantic and Chesapeake Bay Areas
as well as the fall catches in North. Carolina, while the 1954 year class (age -2 fish) dominated
in the Middle Atlantic Area, and the 1951 year class {age-5 fish) dominated in the North Atlantic
Area. Fish of the dominant year class in each of these areas were smaller in 1956 than in the

previous year.

INTRODUCTION

From its beginning, in about 1850,

the menhaden fishery along the Atlantic
coast of the United States has ranked as

one of the leading fishing industries in

the Western Hemisphere. As in most marine
fisheries, there have been tremendous vari-
ations in yield. The catch in one area of
the coEist has often differed markedly from
that in other areas in the same season, and

periods of coastwise abundance have been
followed by periods of scarcity. Fluctua-
tions in the abundcuice of fish have become
one of the major problems confronting the
menhaden industry.

In 1955 an investigation of the biol-
ogy of the Atltintic menhaden (Brevoortia
tyrannus ) and of the menhaden fishery of

the Atlantic coast was undertaken by the
Bureau of Commercial Fisheries, U. S. Fish
and Wildlife Service, in order to determine
the effects both of fishing and of natural
factors on the resource eind the extent to

which fluctuations in the catch may be
predicted.V During the 1955-56 the major
effort has been concerned with sampling of

the commercial catches for the purpose of
investigating the relation of size and age

composition to fluctuations in the catch.

The purpose of this series of reports,

of which this is the second, is to document

the events in the fishery and to place on
record the data resulting from the coast-

wise catch sampling program. Except to

point out certain outstanding features, no

attempt has been made to analyze or inter-

pret the data. The report summarizes the

age, length, weight, and sex composition

of samples taken from the purse-seine and

pound-net catches of Atlantic menhaden in

2/ "Age and size composition of th^ menhaden catrh
along the Atlantic coast of the United States, 1952-

55, with a brief review of tiie commercial fishery,
"

by Fred C. June and John W. Reintjes. U. S. Fish

and Wildlife Service, Special Scientific Report

—

Fisheries No. 317, August 1959, 65 pp.



1956. From these data and plant and logbook

records of vessel landings and fishing

activities, calculations have been made of

the numbers of fish caught at each age,

catch per unit of effort, and total fishing

effort along the Atlantic coast. A chrono-

logical review of the salient events and

features which characterized the 1956 com-

mercial fishery also is given. Except for

the North Carolina fall fishery, discussion
of the fishery jind summaries of the catch-

sampling data are presented by geographical

aseas (fig. 1). Because of its uniqueness,

the North Carolina fall fishery is discussed
sepsLcately.

We wish to acknowledge the interest

and cooperation of vessel captains and

oilots who furnished records of their daily

Figure 1. —Aieas used in summarizing Atlantic menliaden
catch data. (Locations of menhaden reduc-
tion plants aie shown by dots)

fishing activities. Vlant managers and

owners provided detailed records of vessel
landings and assisted in many ways in the

conduct of the investigations.

THE 1956 COMMERCIAL FISHERY

The total catch of Atlantic menhaden
in 1956 was 766,000 tons (table 1, page

4). This was an increase of 65,000 tons

over the 1955 catch and represented the

greatest annual yield of a single species
ever taken by United States fishermen.
With the exception of catches in Chesapeake
Bay, catches in all major areas exceeded
those of 1955, with the South Atlantic sum-

mer fishery showing the greatest percentage
increase (52 percent). Nearly the entire

catch was processed into fish meal, oil,

and condensed solubles, with only small

quantities being used for bait.

South Atlantic Area

The first purse-seine catches of the

1956 fishing season were made on April 4

north of Fernandina, Fla. , in the vicinity
of St. Augustine and marked the southern
limit of the fishery. Only three landings

were made during the following week, but
on April 13 numerous schools were encoun-
tered off Fernandina Beach, and during the
next 6 weeks excellent catches were re-

corded by a fleet of 12 vessels operating
out of that port. By the end of May over
21,000 tons of menhaden had been landed
from these waters, the highest yield for a

similar period since 1952. Catches dropped
markedly in early June when the schools
were observed moving northward, and except
for a few fair catches during the last week
in June and the first week in July, fishing
was poor through the remainder of the sum-
mer. The last landings of the season were
made on October 24 off Fernandina Beach.
The estimated catch in Florida waters
amounted to 34,000 tons, an increase of 88

percent compared with 1955.

In North Carolina waters, schools

were encountered simultjuieously off South-

port and Beaufort on May 7, and sizcible

catches were recorded by a fleet of 18 ves-
sels through the remainder of the month.

The most productive fishing, however, occur-

red in June when several large bodies of

fish slowly made their way northward along

the North Carolina coast. Over 17,000 tons



were landed at the two ports during the

month. The first abruptly disappeared off
Southport during the last week in June and,

except for one small school, were not ob-
served in this locality again until July 11

when a large body of fish appeared off the

mouth of the Cape Fear River. The fish
again disappeared in mid-August and were
largely absent from those waters until Sep-
tember 6 when a relatively large body of
fish again was sighted along the beach, west
of the Cape Fear River. Fishing continued
in this locality through October 9 when the

schools once more disappeared. Fishing in

the vicinity of Beaufort reached a peak in

June. Although the first week in July
virtually marked the end of summer fishing
in oceam waters in this locality, landings
inside Bogue and Core Sounds continued to

be good through September. The last catch
of the summer season was made on October 9

off Beaufort Inlet. Total summer landings
in North Carolina waters exceeded 39,000
tons as compared with 25,000 tons in 1955.

Chesapeake Bay Area

The first fish marking the commence-
ment of the "spring run" of menhaden into
Chesapeake Bay ^pejired in the pound nets
located off Reedville and White Stone, Va.

,

during the first week in April. Although
fish had occurred in the catches throughout
the previous month,, landings were extremely
light and the fish variable in size. The
total pound-net catch in Chesapeake Bay in
1956 was estimated at slightly over 5,000
tons.

Purse-seine fishing in Chesapeake Bay
by a fleet of 23 vessels began on May 28,
with the first catches made in Tangier Sound.
Summer fishing weis moderately productive in

the lower Bay through September 2 5. Adverse
weather was primjirily responsible for de-
crease landings throughout the remainder
of the season. Fishing was terminated on
October 17, nearly 3 weeks in advance of
the closing date in the previous year
(November 3). The catch of 89,000 tons was
about 42 percent below that of 1955 when a

catch of 153,000 tons established the
second highest record in the history of the
Bay fishery.

Middle Atlantic Area

The first menhaden caught in the Mid-
dle Atlantic Area were large fish taken on

April 4 by pound nets located off northern
New Jersey and Staten Island. Catches
gradujilly increased during the following 3

weeks, and on April 18 heavy landings were
recorded simultaneously at Beach Haven,
Point Pleassmt, and Port Monmouth, N. J. A
high level of production continued in this
area of the coast until the third week in

May, when the fish commenced schooling at

the surface, and pound-net catches dropped
markedly. The estimated pound-net landings
for this area in 1956 amounted to 18,000
tons.

The first purse-seine fishing in the

Middle Atlantic occurred in Raritan Bay on
May 22, but fish reportedly were sparsely
schooled, and the catches were small. On
May 28 numerous schools were located off
the mouth of Delaware Bay, and within a week
productive fishing by a fleet of 45 vessels
occurred from Cape Charles, Va. , to Rock-
away Inlet, N. y. Of the record catch of
402,000 tons, 92 percent was taken from
Cape Chjirles, Va. , to Jones Inlet, N. Y.

,

by September 25, Most of the remainder of
the catch came from southern Long Island
waters where the larger, older fish appeared
in tremendous bodies following a week of
stormy weather in late September. Produc-
tive fishing continued in this area until
October 17, when the fish abruptly disap-
peared, terminating the most successful
season in the history of the Middle Atlantic
Area.

North Atlantic Area

In the North Atlantic Area the 1956
purse-seine catch amounted to 96,000 tons.

This was an increase of 13,000 tons over
that of the previous year and represented
the highest yield recorded in northern
waters since the late 1800 's when the fish-

ery centered in New England. The first
purse-seine landing of the season was made
on June 5 in Narragansett Bay by a Point

Judith, R. I., vessel. On June 8 fish were
encountered off Chatham (eastern end of
Cape Cod) by a Gloucester, Msiss., vessel,
and within 3 days, 13 Gloucester vessels
were operating in this area. The Glouces-
ter fleet was joined by the Amagansett,
N. Y. , fleet in following the schools as

they moved northward along the Cape into

Massachusetts and Cape Cod Bays, Fishing

by both fleets (30 vessels) continued in the

latter area through midsummer, with schools

reportedly fairly numerous from Chatham



Table 1. --Catch, catch per unit of effort, and total fishing effort,
Atlantic menhaden fishery, 1956.

(Effort data for 1955 given in parentheses)



data for 1955 shown in parentheses) are

given in table 1. Catch per unit of effort

and total fishing effort were calculated
from fishing logbook records kept by the

vessel captains or pilots and daily catch
records furnished by the processing plants.
Complete logbook records were obtained from
only 50 percent of the total number of ves-
sels engaged in the fishery. To compensate
for the fact that only a portion of each
area fleet was represented in the data,

adjustment factors, based upon the ratio of

total number of vessel landing days to log-
book days, were used in the calculations
for each area.

The purse-seine catch in 1956 amounted
to 740,000 tons, an increase of 55,000 tons

over that of the previous year. The greater
catch in 1956 was produced by a greater
amount of fishing effort, accompanied by an
increase in apparent abundance (catch per
set) on most of the summer fishing grounds.
The lower apparent abundance (31.8 tons) on

the North Carolina fall fishing grounds in

1956 as compared with that of the previous
years (38.7 tons) probably was due largely
to increased competition between fishing

NUMBER OF SETS
9

10-24
25-49
50-99
100-199
200 and over

Figijxe 2. --Distribution of purse -seine sets in the

South Atlantic Area, 1956.

Figure 3. --Distribution of puise-seine sets in the Chesapeake
Bay and Middle Atlantic Areas, 1956.

gear during the ''"'^ jeason (59 vessels in

1956 as comparea i. ch 49 in 1955). Appar-
ent abundance was lowest in Chesapeake Bay
(13.9 tons) and greatest in the North At-
lantic (35.2 tons) in 1956.

The distribution of the total esti-
mated number^ of purse-seine sets in 1956,
by unit areas of 10 minutes of latitude and
10 minutes of longitude, is shown in figures
2-4. The areas heaviest effort (200 sets
and over) included: coastal waters off Fer-
nandina Beach, Fla., waters continguous to

Capes Fear and Lookout, N. C. , lower Chesa-
peake Bay, the coastal waters of Virginia,
Maryland, Delaware, New Jersey, and the

western end of southern Long Island, and
Massachusetts Bay. These unit areas (shown
by the black squares) accounted for over
60 percent of the total calculated number
of purse-seine sets. Interviews with ves-
sel captains indicated that those sets
recorded roughly beyond the 20-fathom curve
off the New Jersey, Delaware, and Virginia
coasts probably were incorrectly located
and most likely should be credited to the
corresponding inshore unit areas. In com-
parison with 1955, a greater amount of



fishing effort was expended in most

localities. Notable exceptions oc-

curred in Delaware Bay, Long Island
Sound, Cape Cod Bay, and the northern
Gulf of Maine in 1956.

SAMPLING OF THE COMMERCIAL
CATCHES

The sampling procedure essen-
tially consisted of taking 100-fish
samples from randomly selected purse-
seine and pound-net catches. The
fork lengths of the fish in each sam-

ple were measured; in addition every
fifth fish was weighed, sexed, and

scales were removed for subsequent

age determination. Further details
concerning the sampling procedure and
methods of treating the data are given in

the previous report (June and Reintjes, op.

cit.). Methods of age determination and
analysis follow those given by June and
Roithraayr —

. The number of samples taken
at the various locations during the 1956

season is given in table 2, with comparable

2j "Determining Age of Atlantic Menhaden From Their
Scales. " by Fred C. June and Charles M. Roithmayr.
U. S. Fish and Wildlife Service, Fish. Bull. 171, vol.

60: 323-342.

Figure 4. —Distribution of purse-seine sets in the

North Atlantic Area, 1956.

Table 2 Number of samples taken from commercial catches
at various locations In 1956

(Data for 1955 are given In parentheses)

Locality

Pernandina Beach, Fla . .

Yonges Island, S. C. . .

Southport, N. C
Beaufort, N. C. (Summer)
North Carolina (Fall) .

Reedvllle, Va
Lewes, Del
Port Monmouth, N.J. . .

New Jersey - southern
Long Island coasts . .

Amagansett, N. Y. ...
Gloucester, Mass. . . .

Portland, Me

Total.

Number of samples

Purse-seine

106^

29
71
68

lUo
lt3
lit?

129
52
11

(27)

(23)
(3l»)

(67)

(65)

(139)
(U-9)

(138)

(92)

(23)
(28)

(755)

Pound-net .

and other"/

(12)

(20)

(2)

79 (22)

loE (56)

Total

106 27)

.23)

29 (3't)

71
68

(67)

(77)
169 (159)
IU3 (121)
II17 (136)

79
129
52
11

(22)

(92)

(23)
(25)

l.ooit (811)

1/ Includes gill nets and haul seines

.

2/ No commercial fishery.

data for 1955 shown in parentheses.

Age Composition

The percentage age composition of the

commercial catch as estimated from samples
(based on number of fish) from the 1956

Atlantic coast purse-seine catches, together
with the calculated number of fish at each
age are summarized in table 3. Conparable
data for 1955 also are given.

The most striking feature of the age
composition in 1956 was the dominance of

the 1955 year class (age 1) which accounted
for well over one-half of the total purse-
seine catch. In calculated number of fish,

it contributed an estimated 2.07 billion
individuals, or about 3 times as many as

that of the previous year class at age 1 in

1955. The potential size of the 1955 year

class was suggested during the closing weeks
of the 1955 fall fishing season in North
Carolina when, at age 0, it produced a catch
of over 30,000 tons, and its estimated con-
tribution amounted to over 742 million fish.
It appears, therefore, that this is a fairly
strong year class.

It is also noted that the 1954 year
class contributed a greater number of fish
to the catch at age 2 in 1956 (25.99 mil-
lion) than at age 1 in 1955 (20.68 million).
If the 1955 year class follows this same
pattern, it could be expected to contribute
substantially to the catch in 1957. Age-2
fish (1954 year class) accounted for one-
fourth of the total catch in 1956 whereas
in the previous year fish of the same age



(1953 year class) constituted over one-third

of the catch. Also of significance was the

continued influence on the catch of the

strong 1951 year class (age 5) which fur-

nished 151 million fish in 1956, or about

half its contribution at age 4 in 1955. For

three successive seasons (1952-54) this year

class provided the bulk of the Middle At-

lantic catch (June andReintjes, op. cit.).

In addition to its unknown contributions in

other areas prior to 1955, it also supported

the North Atlantic fishery in 1954 and 1955

and continued to dominate the catch in that

area in 1956. This year class was nearly

3 times as numerous in the fall catches off

the North Carolina coast in 1956 as in 1955,

although fishing effort was much greater in

1956. The impact of this year class on the

1956 catch is perhaps even more evident from

the fact that it accounted for over 50 per-

cent of the total tonnage landed in the

North Atlantic Area and over 40 percent of

that landed in the North Carolina fall fish-

ery. It appears that this year class has

now been reduced to a level where it can no

longer be expected to make important contri-

butions in the future.

The percentage age composition of

samples (based on number of fish) from the

purse-seine catches in each major area 1956

is shown in figure 5, and the age conposi-

tion as estimated for the commercial catch
is given in table 4 for 1955 and 1956.

Age-1 fish (1955 year class) supported
virtually the entire summer fishery in both

the South Atlantic and Chesapealce Bay Areas

in 1956, whereas in the previous year, age-

2 fish (1953 year class) were much more
numerous in the catches in both areas, par-
ticularly in Chesapeake Bay. Although the

1954 year class (age 2) was poorly repre-
sented in both areas in 1956, it occurred
in abundance in the Middle Atlantic where

100

75 SOUTH ATLANTIC AREA

3



final weeks of the season, the 1951 year

class (age 5) along accounted for nearly
one-half of the catch in numbers and over

three-fourths of the catch by weight. In

the previous year, at age 4, the 1951 year
class contributed to the catches in the

area through the entire season.

The North Atlantic catch in 1956 con-

sisted primarily of the 1951 (age 5) and

1953 (age 3) year classes, with the 1951

year class dominating. Age-2 fish (1954

year class) were encountered in northern

waters in greater numbers than in the previ-

ous two seasons; however, the significance
of this finding is not yet known. There is

a striking similarity between the relative

proportions of fish of age 3 through 6 in

the summer catch in North Atlantic waters
and in the fall catch in North Carolina, the

contribution of individual age groups in

the fall catch being roughly one-half that

in the northern summer catch. Among the

younger age groups represented in the North
Carolina fall fishery, the 1955 year class
(age 1) was most important, accounting for
about one-fourth of the total catch. The
contribution of age-0 fish (1956 year class)
was considerably less in 1956 than in the

previous year. Furthermore these small fish

did not appear on the North Carolina grounds
in appreciable numbers until early January.
Whether their reduced number in the fall
fishery presages a poor year class is not

TalDle k.—Age composition of samples from purse-seine catches, liy area, 1955-56

(Numerically dominant year class underscored)

Area, year and



yet known.

The age distributions in samples from
the 1956 spring (April and May) pound-net
catches in Chesapeake and Rar itan-Lower New
York Bays (including the northern New Jersey
coast) are summarized in table 5. The 1954

year class (age 2) dominated the Chesapeake
Bay spring pound-net catch, although the

1955 year class (age 1) was almost equally
represented. Older year classes also oc-
curred in the pound-net samples, although
largely absent from the summer purse-seine
samples. In the New Jersey-New York area,

the 1951 year class (age 5) dominated the
catch and was followed in importance by the

1953 (age 3), and 1952 (age 4) year classes
respectively.

Length and Weight Composition

Lengths and weights of fish at each
age by area along the Atlantic coast in

1956 are given in appendix tables 1-14. The
general features of the length composition
of the purse-seine catches in each major
area are illustrated in figure 6, with com-
parable data for 1955 also shown.

The ranges in length distribution
in the various areas were similar in both
years, but there was a marked diversity in

the major length groups which contributed
to the catch in the individual areas in the
two seasons. With the exception of those
landed in the North Atlantic, the 1956 sum-
mer catches were comprised of smaller length
groups of fish than in the previous year.
The smallest fish were encountered in the
South Atlantic, where they ranged between
115 and 235 mm. , with a mode at 162 mm. In

Chesapeake Bay, lengths ranged between 135
and 290 mm. , with a dominant mode at 192 mm.

The curve for the Middle Atlantic shows the

greatest spread in length among the summer
catches (150 to 355 mm.), with two prominent

~i I I I I I—I—I—I—I—
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FORK LENGTH IN MILLIMETERS

Figure 6. --Length composition of samples from purse-seine
catches, 1955-56. (Dashed line, 1955j

solid line, 1956.)

size groups at 237 mm. and 282 mm. In the
North Atlantic, lengths ranged from 247 to

395 ram. , and although the curve is asymmet-
ric, a dominant mode occurs at 312 mm.

Length composition of the 1956 North
Carolina fall fishery (bottom panel fig. 6)

Table 5-—Age composition (in percent) of samples from spring potind-net catches, 1956



Table 6.' -Mean fork length and weight of fish at each age in samples from
purse-seine catches, by area, 1955-56.

(Numerically dominant year class underscored)

FORK LENGTH (mm.

)



shows several prominant size groups. The

smallest fish ranged from about 70 to 125

ram. , with a mode at 87 mm. A second peak

occurs 157 mm. , followed by prominent peaks

at 247 and 302 mm. As in the previous year,

several of the major size groups which

contributed to the summer catches north of

Cape Hatter as were well represented in the

North Carolina fall fishery. It appears

that the variation in the relative contri-

bution of the various size (and age) groups

to the North Carolina fall catch is due

partly to the availability of the fish and

partly to size selectivity on the part of

the fishermen. Adverse weather often inter-

rupts fishing during the period when certain

size groups are passing through the area,

hence these may not be represented in the

catch in proportion to their actual abun-

dance. Furthermore, as bodies of larger,

heavier fish appear on the grounds, groups

of smaller fish already present in the area

often are ignored, even though they still

may be abundant and within range of the

fishing fleet.

Conparison of the average lengths and

weights of fish at each age by area in 1955

and 1956 is made in table 6 (See Appendix
tables 15-21), The dominant year class in

each area is underscored. The data show

that fish of the dominant year class which

contributed to the catch in each area, with-

out exception, were shorter and lighter in

1956 than in the previous year. Slight

irregularities in the average length and

weight pattern result, in part, from the

comparatively small numbers of fish repre-

sented in the several age groups. Also,

certain age groups appeared in the samples

at varying times during the season in both

years and hence are not strictly comparable.

Whether the decrease in size of the dominant

age groups in 1956 was the result of envi-

ronmental conditions, including food pro-
duction, is unknown. It is possible that

the greater abundance of fish on the summer

grounds in 1956 may have limited the amount

of food available to individual fish, thus

resulting in an apparent decrease growth
rate.

Data for both years show that fish of

the same age were largest and heaviest at

the northern end of the range and smallest

and lightest at the southern end. Also,

females were larger and heavier at older

ages than the males, and these differences

were greatest in northern waters. Varying

sex ratios between years among the older

age groups (age 4 and older) also affect

the average lengths and weights given in

table 6; however, this is of no significance

among the younger age groups.

SUMM\RY

1. The 1956 catch of Atlantic menhaden

(Brevoortia tyr annus ) was 766,000 tons,

of which 740,000 tons were caught by

purse seines. Record catches occurred
in the Middle Atlantic and North Atlan-
tic Areas.

2. Apparent abundance, as measured by the

catch per purse-seine set, was lowest

in Chesapeake Bay (13.9 tons) and high-

est in the North Atlantic Area (35.2

tons)

.

3. The most productive fishing grounds

(200 sets and over) were located (1)

off Fernandina Beach, Fla.; (2) off

Capes Fear and Lookout, N. C. ; (3) in

lower Chesapeake Bay; (4) along the

coasts of Virginia, Maryland, Delaware,

New Jersey, and the western end of Long
Island; and (5) Massachusetts Bay.

4. Age composition of sanples from the

catches indicated that the 1955 year

class (age-1 fish) dominated the fish-

ery in 1956, contributing an estimated

2.07 billion fish. Following in order

of importance, the 19^4 (age 2), 1953

(age 3), and 1951 (age 5) year classes

also made substantial contributions

to the catches. The 1955 year class

dominated in the South Atlantic and

Chesapeake summer catches and the North

Carolina fall catch; the 1954 year

class (age-2 fish) dominated in the

Middle Atlantic Area; and the 1951 year

class (age-5 fish) dominated in the

North Atlantic Area.

5. Length composition of the catches showed

that smaller length groups were encoun-

tered in most areas in 1956 as compared
with the previous year. Also, average

weights and lengths of fish in the domi-

nant year class in the individual areas

were smaller in 1956.
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Appendix TalDle 3.—Length frequency distributions in sajnples from

purse-seine catches, Chesapeake Bay Area, 195^

(M = male, F = female, T = total, including
specimens for which sex was not determined)
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Appendix Table 9.—Weight frequency distributions in samples from
purse -seine catches, Chesapeake Bay Area, I956

(M = male, F = female, T = total, including
specimens for which sex was not determined)
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Appendix Table 15*—Mean fork length and weight in
samples from purse-seine catches. South Atlantic
Area, excluding the North Carolina fall fishery,

1956

(Numbers of fish in parentheses)

FORK LENGTH (mm.)

Age



Appendix Table l6.--Mean fork length and weight in
samples from spring po\ind-net catches, Chesa-
peake Bay Area, 195

6

(Numhers of fish in parentheses)

FORK LENGTH (mm.)

Age



Appendix Table 17 . —Mean fork length and weight in
samples from piirse-seine catches, Chesapeake
Bay Area, I956

(Numbers of fish in parentheses)



Appendix Table l8. —Mean fork length and weight
in samples from spring pound-net catches.
Middle Atlantic Area, I956

(Numbers of fish in parentheses)

FORK LENGTH (mm.)

Age



Appendix Table 19- —Mean fork length and weight in

samples from purse-seine catches. Middle
Atlantic Atlantic Area, 1956

(Numbers of fish in parentheses)



Appendix Tatle 20. --Mean fork length and weight in samples
from purse-seine catches, North Atlantic Area, I956

(Numbers of fish in parentheses)



Appendix Table 21. --Mean fork length and weight in
samples from purse-seine catches,
North Carolina fall fishery, I956

(Numbers of fisn in parentheses)
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