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Figure 1,--Map showing areas used in summarizing Atlantic menhaden catch data,
locations of menhaden reduction plants, and locations of places mentioned in the text.
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ABSTRACT
The 1960 purse seine catch
second smallest since 1955,

In

of Atlantic

the

menhaden, Brevoortia

summer

tyrannus,

was

the

fishery, 501,000 tons were landed; in

the North Carolina fall fishery, 68,000 tons.

The

total

estimated number

of

purse

seine sets was 27,052 and the mean catch per set 21 tons, as compared with a mean
of 28,810 sets and 23 tons persetfor the period 1955-59. There were fewer vessels
than in 1959 in all areas except the Middle Atlantic Area.

The catch was dominated by age-2

fish of the 1958

year class. This age group

accounted for 69 percent of the catch in the South Atlantic Area, 82 percent in the
Chesapeake Bay Area, 95 percent in the Middle Atlantic Area, 45 percent in the
North Atlantic Area, and 21 percent in the North Carolina fall fishery. Mean length
and weight of age-2 fish were less than in the previous 5 years.

INTRODUCTION

length, weight, and sex of Atlantic

menhaden

This is the sixth report of a series summarizing the annual catch-sampling data collected by the Bureau of Commercial Fisheries

purse seine fishery. As in precaught
vious reports, the review of the "summer"
fishery is referred to four geographical areas
(fig. 1), while the North Carolina fall fishery

as part of

is

in the

Atlantic

a

continuing investigation of the

menhaden, Brevoortia

summarizes

tyrannus.

This
seine

the 1960 purse
and includes measures of the total
catch and the distribution of fishing activity
as well as summary data on the number, age.

report

treated separately.

THE

1960

PURSE SEINE FISHERY

fishery,

The 1960 purse seine catch was next to the
smallest since 1955 in both the summer

years. The number of sets in the North Carolina fall fishery was less than for any of the
previous 5 years.

fishery and the fall fishery, and below average
for the period 1955-59 (table 1). While the
in the Middle Atlantic Area increased
over that in 1959, the catch in all other areas
decreased.

catch

The

number

of

purse

seine

sets

in

The mean catch per set in the summer
fishery in all areas except the Middle Atlantic
Area was approximately the same as the mean
for the 5-year period, 1955-59. The greatest
difference occurred in the Middle Atlantic

the

summer

fishery was less than the 5-year
average in all areas except the Middle Atlantic
Area (table 1). The number was less than for

previous

Area where the mean catch per set was 5 tons
per set less than the 5-year mean. In the
North Carolina fall fishery, however, the mean
catch per set was 8 tons above the mean for
the 5-year period (table 1).

years in the South
Atlantic Area and next to the smallest in the
North Atlantic Area, In the Chesapeake Bay
Area, the number of sets was greater than
in 1955 and 1956, but less than in other years;
in the Middle Atlantic Area, it was less than
in 1956 and 1957, but greater than in other
any of the

5

There

were

with 114 in the

146

vessels in the fishery,
fishery and 32 in the

summer

—

Table 1.
Mean annual catch, mean number of purse seine sets, and mean catch
per set, 1955-59; and the catch, number of sets, and catch per set, 1960,
Atlantic menhaden purse seine fishery-

Season and area

Purse seine

Catch

sets""-

Mean
1955-59

1960

Thousand

Thousand

tons

South Atlantic
Chesapeake Bay
Middle Atlantic
North Atlantic
Summer Fishery
North Carolina Fall Fishery.
Summer and Fall

56
141
317
71
585
76
660

set

Mean

tons

40
112

286
63

501
3

68
569

Mean catch per
purse seine

1955-59

1960

Mean
1955-59

1960

Number

Number

Tons

Tons

3,349
8,086
12,674
2,624
26,802
2,054
28,810

2,353
6,588
14,300
2,423
25,664
1,388
27,052

17
17
25
27
22
37
23

17
17
20
26
20

49
21

Slight discrepancies in numbers as given in previous reports and in subtotals and totals due to rounding off of figures.
2 Source: Fishery Statistics of the United States, 1960. By Edward A,
Power,
U.S. Fish and Wildlife Service, Statistical Digest No. 53, 529 p.
The North Carolina fall fishery normally extends into January; therefore,
catch total includes January 1961, but not January 1960. Seasonal breakdown of
the catch obtained from U.S. Fish and Wildlife Service, C.F. S. Nos. 2252 and
"'

,

•^

2521.

North Carolina

fall

fishery.

The number

vessels fishing decreased from 1959
area except the Middle Atlantic Area.

in

of

every

South Atlantic Area
Although large numbers of Atlantic menhaden
were reported in April off Femandina Beach,
Fla., poor market conditions and large inventories of fish meal delayed commencement of the fishery until May 9. Only three
vessels fished out of Femandina Beach during
the season. Landings were good in May, but
fish became scarce by the middle of June.
In July, numerous schools appeared between
Brunswick, Ga,, and Femandina Beach, and

schools appeared between Ocracoke and Cape
Hatteras, N.C. Three vessels made good
catches of these fish until they disappeared a
few days later. Occasionally, catches were
made in the vicinity of Cape Lookout, N.C,
in July, and during the first 2 weeks in August
schools were abundant in ocean waters off
Wrightsville Beach and Bogue Inlet, N.C.
Between September 9 and November 7, only
sporadic landings were made.

The catch in the South Atlantic Area was
40,000 tons, 35,000 tons less than in 1959.
The largest part of the catch was landed in
August (39 percent), followed by July (25
percent), June (13 percent), October (9 per-

May

fishing continued good through August. During

cent).

however, catch quotas were imposed, and each vessel also was limited to
a 5-day week. In September, hurricane "Donna"
restricted fishing, and fish also became scarce.
Two vessels made only six landings during
the month. One vessel fished sporadically in
October, and landed the lastcatchof the season

and November

this

on

time,

November

3.

Four vessels from Southport, N.C., began
fishing at the mouth of the Cape Fear River
on May 31. Fish were so scarce, however,
that the vessels quit after only 2 days of fish-

weeks.
Georgetown,
On
S.C., but disappeared after 3 days. Only 12
landings were made in June. Four additional
ing and

remained

June 20, fish

idle for 3 consecutive

were located

off

vessels joined the fleet in July, but fishing
was poor and few landings were made. On
August 2, fish were reported off Georgetown,
S.C. Fishing in that area continued to be
good for the next 3 weeks. During this time
some good catches also were made off Wrightsville Beach, N.C. Hurricane "Donna" interrupted fishing in September, and fish also became scarce. Fish were landed on only 2 days
in September and 1 day in October. Fishing
ended on October 17.

Nine vessels constituted the fleet at Beaufort,
N.C. Fishing began in Core Sound on May 24
and continued in Core and Bogue Sounds
throughout the season. Fishing in outside
waters was sporadic and generally poor through
most of the summer. On June 16, some large

(7 percent),
(1

September

(6

percent),

percent).

Chesapeake Bay Area
Thirteen vessels began fishing on May 30,
and seven more followed on June 6. In July,
four additional vessels joined the fleet, but
seven others stopped fishing. The fleet comprised 22 vessels in August, but 5 of these
fished only 2 weeks. In September and October,
22 vessels fished intermittently. During the
first week in October, 18 vessels stopped fishing but 1 vessel continued until October 27.

Fish were abundant all season throughout
were concentrated in the lower bay
around Silver Beach and North Channel. In
September, scattered landings were made outside the bay in the vicinity of False Cape and
Virginia Beach, and in the upper bay around
Tangier Island, but most fishing was done in
the lower bay around North Channel. Fish
began moving out of the lower bay in early
October, and catches declined thereafter.
the bay, but

The purse seine catch in Chesapeake Bay
was 114,000 tons, approximately 53 percent
of the catch in 1959. The largest percentage
of the catch was landed in June (28 percent),
followed by August (22 percent), July (21
percent), September (15 percent), October
(12 percent), and May (2 percent).

Middle Atlantic Area
16

The Gloucester fleet began fishing on June
in Massachusetts Bay. Over 4,600 tons,

began purse
good catches were
made in Raritan Bay and in the vicinity of
Ambrose Lightship, but fish soon became
scarce. Weather was bad during most of the
month, and catches were small. On July 5,

representing approximately 51 percent of the
season's catch, was taken from this area in
July, In August, schools were reported as
numerous, but they usually occurred where
fishing was prohibited (e.g., Boston Bay), and
catches were poor. Sporadic fishing continued

numerous schools were located

until

On June

seine

6 a fleet of 53 vessels

fishing.

Initially,

off Atlantic

Highlands, N.J. Fishing in this locality was
good throughout July. Excellent catches were
made off the southern shore of western Long
Island in August. At the same time, schools

small fish were abundant between
Chincoteague, Va., and Ocean City, Md, In
mid-September, these smaller fish disappeared from the vicinity of Ocean City during a period of bad weather, and catches for
the rest of the month were sporadic throughof

out the area. In early October, the migratory
schools of older fish appeared off the southern

shore of Long Island, and smaller fish reappeared off Ocean City. Fishing in these
localities continued until October 21, when
the season ended.

September

20,

The Amagansett fleet began fishing on June
off Marthas Vineyard. Excellent catches
were made in that locality until mid-June,
when bad weather occurred and the fish disappeared. Fish appeared during the last week
6

June in Nantucket Sound and in the waters
Cape Cod, and fishing was concentrated
in these areas through July. In August, large
schools appeared in western Long Island Sound
and off the southern shore of Long Island.
Fishing in these localities and in Nantucket
Sound continued through August. In September
and October, fishing was concentrated in
Nantucket Sound and off the southern shore
of Long Island. Fishing terminated on October

of

off

22,

The purse seine

catch

was 286,000

tons,

5,000 tons more than in 1959. Landings in
July accounted for 28 percent of the season's
total, while landings in August, June, September, and October accounted for 27, 16, 16, and
13 percent, respectively.

The purse seine catch in the North Atlantic
Area was 63,000 tons, 1,000 tons less than in
1959. The largest percentage of the catch was

made

in

August (30 percent), followed by July

September

(29 percent), June (18 percent),

(12

percent), and October (11 percent).

North Atlantic Area
Fewer vessels participated in the fishery
than in previous years. None fished out of
Portland, Maine, and the Gloucester, Mass.,
to seven vessels. The numAmagansett, N.Y., and Point Judith,
R.I., fleets were the same as in previous
years 10 at Amagansett and 4 at Point Judith.

fleet

was reduced

bers

in the

—

The first catch of the season was taken from
Narragansett Bay on June 2 by a Point Judith
vessel. Three more vessels from Point Judith
began fishing in the bay a few days later.
Throughout the season, fishing by the Point
Judith fleet was confined almost entirely to
Narragansett Bay. Fishing by this fleet ended
on October 10,

North Carolina Fall Fishery
There were 32 vessels

in the fishery,

less than in 1959. Fishing began on
9,

when schools were spotted

in

30

November

the vicinity

Rodanthe, N.C, Strong winds and heavy
seas prevented fishing from November 10 to
13, but on November 14 catches were made off
Cape Hatteras, Ocracoke Inlet, and Beaufort,

of

N.C.

Good catches were made

the following

day, but bad weather restricted fishing from
November 16 to 20, Fishing on a single, large

school of fish resumed on November 21 and
terminated on November 26 when the school
disappeared off New River Inlet, N.C. On
November 27, another large school of fish was
spotted off Ocracoke Inlet. The entire fleet

followed this school as the fish moved southward, but fishing was interrupted by stormy
weather, and the last catches were made on
8 off Bogue Inlet, N.C. A few catches
young-of-the-year fish were made thereafter, but as in 1959 little effort was expended
on these smaller fish by vessels from Beaufort
and Morehead City, N.C. Vessels from Southport, however, caught, these fish on several
days in early January, and while the tonnages

December

of

landed were relatively small, the number of
fish

was actually

quite large.

The total catch was 68,000 tons, 23,000
tons less than that in the previous year and
8,000 less than the 5-year average 1955-59.
Bad weather was primarily responsible for the
smaller catch.

Distribution of Purse Seine Sets
The estimated numbers

of purse seine sets
10-minute unit areas are shown in
figure 2, Fishing was distributed over substantially the same range as in previous years,
with most sets being made within the 20-fathom
contour between latitudes 30° N. and 43° N.
The greatest fishing activity occurred, as in
previous years, in Chesapeake Bay and in
coastal waters northward to Long Island.

within

The major changes from previous years
(l)an absence of fishing north of
Massachusetts Bay (fishing in this locality has
been decreasing since 1956), and (2) fewer sets
in waters lying between northern Florida and
southern North Carolina (this decrease in part
reflected the decrease in the number of vessels in the fleet and the catch restrictions imposed at Fernandina Beach, Fla., but largely
resulted from a scarcity of fish from Georgetown, S.C., to Wrightsville Beach, N.C).
included

SAMPLING OF THE CATCH
1960 were the same
June and Reintjes
(1959). The number of samples taken at each
plant location is given in table 2. No landings
were made at Portland, Maine, or Yonges
Island, S.C. The number of tons of fish landed
as

Sampling methods
those described

in

by

Table 2. --Number of samples of Atlantic menhaden
taken from purse seine catches, 1960

Season and locality

Figure 2.--Distribution of purse seine sets for Atlantic menhaden, 1960.
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CO

2

accounted for a larger part of the catch than
any year except 1955. as in previous years,
the catch included only a small percentage of
fish older than age 4, Age-0 fish (1960 year
class) constituted a slightly greater percentage
of the catch than in 1959 but generally less
than in prior years.

75

in

The

SOUTH ATLANTIC AREA ^

50

25

age composition of the
areas for 1960 is shown
3 and listed in table 4, and the

percentage

catches

in different

in figure
calculated numbers

of

fish

age groups is listed in table

The catch

in the South

in

the different

75

Area com-

50

CHESAPEAKE BAY AREA

_

MIDDLE ATLANTIC AREA

_

5.

Atlantic

age 2, Ageprised fish of age
class)
constituted
the largest
fish (1958 year
of
catch
for
the
second
time
percentage
the
1955-60.
The
number
of
fish
in the period
equal
to that
caught was 399 million, about
but
much
smaller
in 1955, 1957, and 1958,
than the 1.1 billion caught in both 1956 and
1959. In the latter 2 years, age-1 fish from
exceptionally strong year classes (1955 and
1958 year classes respectively) accounted for

through

most

25

^

_

50

-

i

I

of the catch.

,5

I

Chesapeake Bay Area, age-2 fish
(1958 year class) constituted the largest perthe

In

centage of the catch (82 percent) and age-1
the smallest percentage (18 percent) in
the 6 years beginning with 1955. The number
of fish (0.81 billion) was less than 1 billion
for the first time since 1956.

fish

In the

H

_liL

Middle Atlantic Area, the catch also

6-year period, 1955-60, but the numbers
of age-1 (13.6 million) and age-3 (16,6 million)
fish were the smallest in that period, Age-4
fish contributed 24.2 million, and all older
age groups 8.5 million. The entire catch of

>

25

NORTH CAROLINA
FALL FISHERY

was dominated by age-2 fish (1958 year class).
The number of age-2 fish (1.28 billion) was
the largest contributed by a single year class

NORTH ATLANTIC AREA

25

in the

1.3

billion

fish

was

the third largest in the

6-year period.

The trend towards dominance of the catch
by age-2 fish (1958 year class) continued in
the North Atlantic Area. This age group

012 3456789
AGE
1960

59

58

57 56

55

54

53

52

51

YEAR CLASS

Figure 3.--Age composition of Atlantic menhaden from
purse seine catches, 1960,

Table

4o— Age

composition (in percent) of Atlantic menhaden purse
seine catches, by area and season, 1955-59
(Most numerous age group underscored)

Area, year
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r

r

made almost

entirely by vessels fishing out
Southport, N.C., in early January. The
total catch of 185 million was only slightly
greater than in 1959 but substantially less
than in any of the previous 4 years. Although

constituted 21 percent or more of the catch
for the fourth consecutive year. Age-1 fish
(1959 year class) were absent from the catch
for the first time in 4 years. The percentage
of age-4 fish (27 percent) was the largest

since
in the

of

tonnage was less in 1960 than in
number of fish was greater because
greater number of age-0 fish.

1955, but there was a further decline
contributions by fish of ages 6 to 10.

Excluding the catch of age-1 fish, the North
Carolina fall fishery was dominated by age-2
fish (1958 year class). While accounting for 21
percent of the catch, the latter age group did
not contribute to the fall fishery in proportion
to its contribution to the summer catches in
different areas. Contribution by age-4 fish
(35 million) was the highest in 6 years. The
catch of age-0 fish (1960 year class) was

1
10

1—

_

I

1959,

the

of the

Length Composition
The length-frequency distributions (in perof fish in samples from the summer
fishery and from the North Carolina fall fishery
are shown in figure 4 (see also appendix
cent)

tables 1-5).
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of samples of Atlantic menhaden from
purse seine catches, 1960.

4.— Length composition

12

caught in the South
Atlantic Area ranged from 110 to 240 mm.
Age-2 fish furnished the principal modal
group and showed greater variation than any
other age group, ranging from 125 to 240 mm.
There was almost a complete overlap in the
lengths of age-1 and age-2 fish, Age-2 fish
were smaller than in any other area.

The

lengths

of

fish

Fish caught in the Chesapeake Bay Area
ranged from 160 to 240 mm. The frequency
distribution was unimodal (197 mm,). Although
age-2 fish were slightly larger than age-1
fish, the two age groups could not be separated from each other by length.

Table 6,

— Sex

ratio of Atlantic menhaden in purse
seine catches, by area and season, 1960

Area and
season
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FORK LENGTH (MM.)
Figure

5.

— Length frequencies of male and female Atlantic menhaden in samples from
purse seine catches, 1960.

summarized in tables 7 and 8, and the
mean lengths and weights of each age group

weights were greater than in 1959; in the
North Atlantic Area, both means were less;
and in the North Carolina fall fishery, the
mean weight was greater while the mean
length was unchanged. The increases in the
South Atlantic, Chesapeake Bay, and Middle
Atlantic Areas resulted from increases in the

are

in the

1960 catches are given by sex in appendix

tables 11-15.
In the South Atlantic, Chesapeake Bay, and
Middle Atlantic Areas, the mean lengths and
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Figure 6. --Weight compositionofsamplesof Atlantic menhaden purse seine catches, 1960.

age group, the mean length and weight in the
Middle Atlantic Area was generally larger
than for most previous years; in the North
Atlantic Area, little change in mean length
and weight was observed. In the North Carolina fall fishery, however, the mean lengths
of individual age groups were either slightly
smaller, or were relatively unchanged from
previous years, but the weights were all
substantially greater, indicating an increased

proportion of age-2 fish and concomitant decreases in the proportion of age-1 fish in the
catches. The decrease in the North Atlantic
Area resulted from an increase in the proponion of age-2 fish and a decrease in the
proportion of older fish, as well as a decrease
in the mean length and weight of fish in most
age groups. Changes in the mean length and
weight of fish in the North Carolina fall
fishery simply reflected changes in the proportions of various age groups.

weight-length ratio in 1960.

The mean lengths and weights of age-1 and
age-2 fish also changed from previous years.
In the South Atlantic Area, the mean length
of age-1 fish was larger than in 1956 and
1959, but smaller than in 1955, 1957, and
1958. The mean length of age-1 fish was the
second largest in the Chesapeake Bay Area,
and the third largest in the Middle Atlantic
Area for the 6-year period. In the South
Atlantic, Chesapeake Bay, and Middle Atlantic
Areas, the mean lengths and weights of age-2
fish were the smallest of the period 1955-60.
In the Chesapeake Bay and Middle Atlantic
Areas, the mean length of age-2 fish has decreased every year since 1955. For each older

DISCUSSION
The purse seine catch of Atlantic menhaden
was the second smallest in the past 6 years,
despite the occurrence, as age-2 fish, of what
unquestionably was the largest year class
(1958) in recent years. Suggested reasons for
the smaller catch in 1960 are (l)the scarcity
of age-1 fish, (2) the smaller size of age-2
fish, (3) self-imposed catch limits in some
localities, and (4) decreased availability of
older fish.

The scarcity
reflected
15

in

of age-1 fish undoubtedly was
reduced catches in the South

0)

0)

0)

(U

Chesapeake Bay, and Middle Atlantic
This age group, in the past, usually
constituted a large percentage of the catch
in these areas, but in 1960 its contribution to
the catch in each area was the smallest in
the past 6 years. To some extent, the overwhelming abundance of age-2 fish compensated
for the scarcity of age-1 fish in the Chesapeake Bay and Middle Atlantic Areas. In the
South Atlantic Area, however, where the catch
normally consists of only two age groups, the
abundance of age-2 fish was not sufficient to
compensate for the scarcity of age-1 fish,
and the catch declined by nearly 50 percent
from that in the previous year.

since about 1950 (Nicholson), i
Although the 1958 year class was unques-

continually

Atlantic,

Areas.

tionably large, the

The numbers of age-2 fish in the South
Chesapeake Bay, and Middle Atlantic
Areas were greater than in any of the previous
years for which there are data, but the average
weight in each area was the smallest during
the period. In the South Atlantic Area, it was
17 g, less; in the Chesapeake Bay Area, 26 g.

The 1960 purse seine catch of Atlantic
1.
menhaden, Brevoortia tyrannus was next to the
smallest for the period 1955-60, Only 501,000
tons were landed in the summer fishery, and
68,000 tons in the North Carolina fall fishery.
The largest portion of the catch was made in
the Middle Atlantic Area, the smallest in the

previous year.

Because of poor market conditions and large
inventories of meal, restrictions were imposed
on fishing in I960. In the South Atlantic Area
(Fernandina, Fla,), daily and weekly quotas
were placed on individual vessels when fish
were abundant, and in the Chesapeake Bay Area
many vessels stopped fishing for extended
periods during the middle of the season. Had

South Atlantic Area,

The number of vessels and the number
purse seine sets increased over 1959 in the
Middle Atlantic Area and decreased in all other
areas. The mean catch per set did not change
greatly in any one area.
2.

of

these restrictions not been imposed, the catch
undoubtedly would have been much greater than
in the

expended

SUMMARY

less; and in the Middle Atlantic Area, 24 g.
less than the smallest mean weight in any

was

of effort

The high rate of exploitation of the younger
age groups, and the small size of the 1959
year class make it unlikely that the catch of
Atlantic menhaden will increase in the next
few years. It will more likely decrease unless
strong year classes appear in 1960 or 1961,
Regardless of the size of any year class in the
next few years, however, the 1958 year class
probably will contribute a sizable portion of
the catch at least through the 1963 season.

Atlantic,

it

amount

on age-1 fish of this year class was greater
than that expended on age-1 fish of any previous
year class, and the effort on age-2 fish also
was exceptionally great.

The most productive fishing grounds
Chesapeake Bay and the coastal waters
northward to the southern shore of Long Island.
Fish were unusually scarce in coastal waters
from northern Florida to Cape Hatteras, N.C.,
3.

Chesapeake Bay Area, and slightly

were

greater in the South Atlantic Area,

A more fundamental reason for the reduced
in 1960 probably was the decreased

and

catch

abundance of older fish in the catches in the
Middle and North Atlantic Areas. The trend
toward proportionally greater numbers of
younger and smaller fish in the catches in these
areas was noted in previous reports in this
series. One of the principal reasons suggested

in

in

waters north of Massachusetts Bay.

The 1960 catch was dominated by age-2
(1958 year class). This age group accounted for the greatest percentage of the
catch in all areas except the North Carolina
4.

fish

1 William R. Nicholson, Measurement of effort,
and
changes in the catch, effort, and catch per unit of effort
in the Atlantic menhaden fishery, 1940-1962. Bureau of
Commercial Fisheries Biological Laboratory, Beaufort,
N.C. [Unpublished manuscript.]

for this decline was the over-exploitation of
age-1 and age-2 fish (June and Nicholson,
1963). The number, size, and efficiency of
vessels exploiting these ages has increased
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APPENDIX TABLES
Appendix Table 1 --Length-frequency distributions of
Atlantic menhaden in samples from purse seine catches.
South Atlantic Area, excluding the North Carolina fall
.

fishery, 1960
(M - male, F - female, T - total, including
specimens for which sex was not determined)

Fork
length
(mm.)

—

Appendix Table 2. Length- frequency distributions of
Atlantic menhaden in samples from purse seine catches,
Chesapeake Bay Area, 1960
(M - male, F - female, T - total, including
specimens for which sex was not determined)
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Appendix Table 6.—Weight -frequency distributions of Atlantic
menhaden in samples from purse seine catches South Atlantic
Area, excluding the North Carolina fall fishery, 1960
(M - male, F - female, T - total, including
specimens for which sex was not determined)

—

Appendix Table 7. Weight -frequency distributions of Atlantic
menhaden in samples from purse seine catches, Chesapeake
Bay Area, 1960
- male, F - female, T - total, including
specimens for which sex was not determined)
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Appendix Table 11. Mean fork length and weight of Atlantic
menhaden in samples from purse seine catches. South
Atlantic Area, excluding North Carolina
fall fishery, 1960

Age Group

—

Appendix Table 13. Mean fork length and weight of Atlantic
menhaden in samples from purse seine catches. Middle
Atlantic Area, 1960

Age Group

—

Appendix Table 14. Mean fork length and weight of Atlantic
menhaden in samples from purse seine catches. North
Atlantic Area, 1960

—

Appendix Table 15. Mean fork length and weight of Atlantic
menhaden in samples from purse seine catches. North
Carolina fall fishery, I960
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1849, the Department of the !nterior--a department of conservation--is concerned with

the management, conservation, and development of the Nation's water, fish, wildlife, mineral, forest,
and park and recreational resources. It also has major responsibilities for Indian and Territorial
affairs.

As the Nation's principal conservation agency, the Department works

to

assure that nonre-

newable resources are developed and used wisely, that park and recreational resources are conserved for the future, and that renewable resources make their full contribution to the progress,
prosperity, and security of the United States—now and in the future.
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