
722 

NOAA Technical Report NMFS SSRF-722 

Gulf Menhaden, Brevoortia 
patronus, Purse Seine 
Fishery: Catch, Fishing 
Activity, and Age and Size 
Composition, 1964-73 / 
William R. Nicholson 

March 1978 

U.S. DEPARTMENT OF COMMERCE 
National Oceanic and Atmospheric Administration 
National Marine Fisheries Service 



NOAA TECHNICAL REPORTS 

National Marine Fisheries Service, Special Scientific Report-Fisheries 

The major responsibilities of the Na t ional !\.1arme Fisheries Service (NMFS) are to monttor and assess the abundance and geographic 
distribution of fishery resources, to understand and predict fluctuations in the quantity and distrlbution of these reRources, and to establish levels 
for optimum use of the resources. NMFS is also charged with the development and implementation of policie& for managing national fishmg 
!(rounds, development and enforcement of domeilt ic fisheries regulations, surveillance of foreign fishing off United States coastal waters, and the 
development and enforcement of international fi shery agreements and policies. NMFS also assists the fishing industry through marketing service 
and economic analysis programs, and mortgage insurance and vessel construction subsidies . It collects , analyzes. and publishes statistics on 
various phases of the industry. 

The Special Scientific Report -Fisheries se ries was established in 1949, The series carries reports on scientific investigations that document 
lon!(-term continuing programs of NMFS, or intensive sc ient ific reports on studies of restricted scope . The reports may deal with applied fishery 
problems. The series is also used as a medium for t he publication of bibliographies of a specialized scientific nature , 

:-iOAA Technical Reports :\MFS SSRF are avai lable free in limited numbers to I(overnmental agencies , both Federal and State They are also 
available in exchange for other scientific and technica l publications in the marine sciences Individual copies may be obtained (unless otherwise 
notedl from DR25, Technical Information Division, Envi ronmental Science i'lformation Center, ~OAA , Washinl(ton, D C 20235 Recent SSRFs 
are: 

649 Distribution of fo rage of skipjack tuna (Eulhynnus pe/a m ls) in the 
eastern tropical Pacific. By Maurice Blackburn and Michael Laurs 
Januar\' 1972, iii + 16 p., 7 figs., 3 tables. For sale by the Superintendent 
of Documents, e.s Government Printing Office, Washington, D,C. 
20-102 

650. Effects of some antioxidants and EDT A on the development of ran · 
ciditv in Spanish mackerel (.'icomber"morus macu/atus) durmg frozen 
storage. By Robert :-i. Farragut. February 1972, IV + 1~ p .. 6 figs, 12 
t .bles. For sale by the Superintendent of Documents, t S Government 
Pri'lting Office, Washington, DC 20402. 

651. The effect of premortem stress, holding temperatures, and freezing 
on the biochemistry and quality of skipjack tuna. By Ladell Crawford 
April 19~2, iii + 23 p., 3 figs., 4 tables For sale by the Superintendent 
of Documents, US Government Printmg Office, Washington, D C 
20402. 

65:~. The use of electricity in conjunction with a 12.5·meter (Headrope ) 
Gulf·of-Mexico shrimp trawl in Lake !\.1ichigan By James E . Ellis. 
March 1972, iv + 10 p., 11 figs., 4 tables. For sale by the Superintendent 
of Documents, l'S. Government Printing Office Washington, D.C 
20402 

654. An electric detector system for recovering internally tagged 
menhaden, genus BreL'oortia. By R. O. Parker, Jr. February 1972, iii + 7 
p., 3 figs., 1 app table. For sale by the Superintendent of Documents . 
U.S Government Printing Office, Washington, D.C 20402. 

6,55. Immobilization of fingerling salmon and t rout by decompression . 
By Doyle F. Sutherland. March 1972, iii + 7 p., 3 figs., 2 tables. For sale 
by the Superintendent of Documents, U.S. Government Printing Office 
Washington, DC 20402. • 

656. The calico scallop. Argopecten gibbus By Donald M. Allen and T . 
,~. Costello. May 1972. iii + 19 p., 9 figs., 1 table . For sale by the 
Supenntendent of Documents, es. Govern ment Print ing Office 
Washmgton, D.C. 20402. ' 

657. Making fish protein concentrates by enzymatic hydrolysis . A 
status report on research and some processes and products studied by 
r-:MFS. By Malcolm B. Hale. November 1972, v + 32 p., 15 figs ., 17 
tables, 1 app. table For sale by the Superintendent of Documents, U.S. 
Government Printing Office. Washington, D C 20402. 

6.58: List of fis hes of Alaska and adjacent waters with a guide to some of 
thelT hterature. By Jay C. Quast and Elizabeth 1. Hall . July 1972. iv + 
47 p. For sale by the Superintendent of Documents, U.S. Government 
Printing Office, Washington, D.C. 20402. 

659. T he Southeast Fisheries Center bionumeric code. Part I: Fishes. 
By Harvey R Bull is, J r., Richard B. Roe, and Judith C. Gatlin. July 
1972, xl + 95 p., 2 figs . For sale by the Supenntendent of Documents 
U. S Government Printing Office, Washington, D.C, 20402. . 

660. A freshwater fish electro-motivator (FFEM).its characteristics and 
operation . By ,James E. Ellis and Charles C. Hoopes. November 1972, iii 
+ 11 p., 2 figs 

filiI. A review of the literature on the development of skipjack tl 
ti shene" in the central and we8tern Pacific Ocean . By Frank J He 
and Tamlo Otsu . ,January 1973, IiI + 13 p., 1 fig , For sale by 
Superintendent of Documents, U.S Government Printing oml 
Washingt on. DC, 20402. 

fili2 Seasonal distribution of tunas and billfishes in the Atlantic. 
.John P Wise and Charles W Davis. ,January 1973, iv + 24 p., 13 fig 
tables . For sale by the Superintendent of Documents, U.S , Govern 
Printinl( Office, Washington, DC 20-102. J 

fiIi:j. Fish larvae collected from the northeastern Pacific Ocean 
Puget SOll nd durmg April and May 1967 By Kenneth D Wald ~ 
December 1972. III + 16 p ., 2 figs, 1 table, 4 app. tables. For sale by 
Superintendent of Documents, US Government Printing Offi 
Washington, D .C 20402. 

6&1 . Taggmg and tag· recovery experiments with Atlantic menhad 
RreL',,()rlia Iyrannus . By Richard L. Kroger and Robert L. Dryfj 
December 1972, IV + 11 p ., 4 figs ., 12 tables . For sale by the Superin 
dent of Documents , l '. S . Government Printing Office, Washington, 
20-102. 

665. Larval fish survey of Humbolt Bay, California. By Maxwell 
Eldrige and Charles F . Bryan . December 1972, iii + 8 p., 8 figs " 1 ta 
r or sale by the Superintendent of Documents, U,S . Government Prin 
Office, \\'ashington. D.C 20402, 

666. Distribution and relative abundance of fishes in Newport Ri 
North Carolina . By William R. Turner and George N, John! 
September 1973, iv + 23 p. , 1 fig., 13 tables. For sale by the Superin 
dent of Documents, U.S. Government Printing Office, Washington, Il 
20402 . 

667 An analysis of the commercial lobster (Homarus america 
fishery along the coast of Maine, August 1966 through December 1970 
,James C Thomas . June 1973, v + 57 p., 18 figs., 11 tables. For sale b 
Superintendent of Documents. U.S. Government Printing 0 
Washington, D.C. 20402. 

668. An annotated bibliography of the cunner, TautogoUibrus adspe 
(Wilbaum) By Fredric M. Serchuk and David W. Frame. May 1973, 
43 p. For sale by the Superintendent of Documents, U.S. Governm 
Printing Office, Washington, D.C. 20402. 

669. Subpoint prediction for direct readout meterological satellites, 
1. E . Eber. August 1973, iii + 7 p., 2 figs., 1 table. For sale by 
Superintendent of Documents, U.S. Government Printing 0 
Washington, D.C. 20402. 

670. Unharvested fishes in the U.S. commercial fishery of western U 
Erie in 1969. By Harry D. Van Meter. July 1973, iii + 11 p., 6 fi~ 
tables. For sale by the Superintendent of Documents. U.S. Govern 
Printing Office. Washington, D.C. 20402. 

671. Coastal upwelling indices, west coast of North America, 19~ 
By Andrew Bakun. June 1973, iv + 103 p., 6 figs., 3 tables, 45 app, j 
For sale by the Superintendent of Documents, U.S. Government Prin 
Office, Washington, D.C. 20402. 



NOAA Technical Report NMFS SSRF-722 

Gulf Menhaden, Brevoortia 
patronus, Purse Seine 
Fishery: Catch, Fishing 
Activity, and Age and Size 
Com position, 1964-73 

William R. Nicholson 

March 1978 

U.S. DEPARTMENT OF COMMERCE 
Juanita M. Kreps , Secretary 

National Oceanic and Atmospheric Administration 
Richard A. Frank, Administrator 

National Marine Fisheries Service 



The National Marine FisherieB Service (NMFS) does not approve, rec
ommend or endorse any proprietary product or proprietary material 
mentioned in this publication. No reference shall be made to NMFS, or 
to this publication furnished by NMFS, in any advertising or sales pro
motion which would indicate or imply that N:\IFS approves, recommends 
or endorses any proprietary product or proprietary material mentioned 
herein, or which has as its purpose an intent to cause directly or indirectly 
the advertised product to be used or purchased because of this NMFS 
publication. 



Introduction . . . . . . . 
The fishery ...... . 

Distribution of fishing 
Catches ....... . 
Size and number of vessels 
Improvements in fishing methods 

Sampling procedure ........ . 
Age and size composition ..... . 
Age and size distribution by longitude 
Recruitment and relative abundance 
Literature cited ............ . 

CONTENTS 

Figure 

1. Location of reduction plants for the Gulf menhaden fishery in the Gulf of Mexico 

Tables 

1. Numbers of operating plants, airplanes, vessels by size, vessels with fish pumps, power blocks, and 

Page 

1 
1 
2 
3 
3 
4 
4 
5 
6 
8 
8 

2 

refrigeration, Gulf menhaden fishery, 1945-73 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 
2. Distribution of purse seine sets of Gulf menhaden by degree of longitude and relative distance from 

shore, 1964-69 ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 
3. Purse seine catch of Gulf menhaden, by State, 1945-73 ................... 3 
4. Number of samples taken from Gulf menhaden catches by plant and location, 1964-73 . . 4 
5. Estimated number of Gulf menhaden caught annually, by age and plant location, 1964-73 5 
6. Age composition, in percentage and numbers of fish, of Gulf menhaden in samples of the catch at all 

ports combined, 1964-73 .............................. . ......... 6 
7. Mean fork length and weight of Gulf menhaden in combined samples of the catch from all ports, by 

age, 1964-73 ............................................... 6 
8. Estimated weights and percentages of each age of Gulf menhaden in the purse seine fishery and the 

actual weight of fish caught, 1964-73 ... .................... ... ....... 6 
9. Mean lengths of age-1 and -2 Gulf menhaden in purse seine catches, by degrees of longitude, 1964-

73 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 
10. Mean ages of Gulf menhaden by month and longitude, 1964-73 . . . . . . . . . . . . . . . . . . . 7 
11. Mean lengths of Gulf menhaden of all ages and percentages of age-1 fish in samples of purse seine 

catches, by port, 1964-73 ...... . . . . . . . . . . . . . . . . . . . . . . 7 
12. Catch per unit of effort of Gulf menhaden, at each age, 1962-72 year classes 8 

___________ 111 _____________________ _ 



Gulf Menhaden, Brevoortia patronU8, Purse Seine 
Fishery: Catch, Fishing Activity, and Age 

and Size Composition, 1964-73 

WILLIAM R. NICHOLSONl 

ABSTRACT 

The menhaden purse seine fishery in the Gulf of Mexico, primarily for Gulf menhaden, Brevoortia 
patronus, extends from about early April to early October. From 1964 to 1973 the catch fluctuated 
between 317,000 and 728,000 t and the number of vessels ranged from 65 to 82. Larger and faster 
refrigerated vessels replaced most of the smaller nonrefrigerated vessels and modern methods of fish
ing were adopted. Population levels were high and there were no large fluctuations in year class abun
dance. Age-1 and -2 fish supplied from 95 to 99% of the catch by weight. Over 97% of the fish were 
between 120 and 225 mm fork length. The mean age and size generally were slightly greater in the cen
ter of the fishery (central and eastern Louisiana) than in the eastern (Mississippi) and western areas 
(western Louisiana and Texas) . Mean age decreased as the season progressed. 

INTRODUCTION 

The menhaden purse sei ne fi shery in the Gulf of 
Mexico, dating prior to 1900, underwent a rapid expan
sion after World War II . ew plants for processing meal 
and oil were built and larger and more modern vessels 
were added to the fleet. By 1964 the annual catch had 
fl en to 410,000 t , a 10-fold increase over the 1946 catch. 

Although three species of menhaden inhabit the area, 
only the Gulf menhaden, Breuoortia patronus, i impor
tant to the fi hery. Yellowfin menhaden, B. smithi, oc
cur east of the Missi sippi delta, and finescale men
haden, B. gunteri , west of the delta (Chnstmas and 
Gunter 1960). These two sIJecies together, however, 
probably supply, on the basis of numbers observed in 
catches or found in catch sam ples, less than lor of the 
menhaden processed. 

Because of general concern that the resource would be 
overfished and that catches would undergo a decline 
similar to that of Atlantic menhaden, B. tyrannus, an in
ve tigation was begun in 1964 by the ational Marine 
Fisheries Service and centered at the Beaufort, N.C., 
laboratory . Many of the procedures and techniques 
d~veloped for collecting and compiling information on 
the Atlantic menhaden fishery were followed . Catches of 
individual vessels dating from 1945 were compiled from 
confidential company records, and information on im
provements in fi hing methods, such as the use of spotter 
planes, fish pumps, and power blocks, were collected. A 
systematic sampling of catches for age, size, and sex was 
begun in 1964 and still continues. 

The purpose of this paper is to document changes that 
have occurred in the fi hery, update records of landings, 

'Southeast Fisheries Center Beaufort Laboratory , National Marine 
Fisheries, NOAA, Beaufort, NC 28516. 
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describe methods of sampling the catch and estimating 
the number of fish landed at each age, and discuss dif
ferences or imilarities in age and size composition of 
catches throughout the fishery. Some preliminary data 
on catches, number of vessels and airplanes, and age 
composition of catches have been published in annual 
reports of the Beaufort Laboratory and by Chapoton 
(1972). Previous reports on age composition, however, 
were inaccurate, particularly for the years 1964-69, 
because a majority of fish had been over-aged during 
preliminary aging procedures. Subsequent reading show
ed a greater number of age-l fish, fewer fish over age-2, 
and none over age-3. 

THE FISHERY 

Although a menhaden fishery has existed along the 
Gulf coast si nce the late 1800's, records of catches, the 
locat ion and number of plants, and the number and 
types of vesse ls before 1946 are fragmentary. One plant is 
known to have operated in Texas from around the turn of 
the century until at least 1923. Another operated inter
mittently in the vicinity of Port St. Joe and Apalachi
cola, Fla., from at least 1918 until 1961. Another 
operated in the Pascagoula, Miss., area from sometime 
in the 1930's until 1959. 

The modern purse seine fishery began after World War 
IT as the world demand for fish meal and oil increased. 
Fishing usually begins in April and ends in early Oc
tober. The first plant in Louisiana opened in 1946. In the 
next few years additional plants were built in Mississip
pi, Louisiana, and Texas (Fig. 1). Since 1950 the num
ber of plants operating each year has fluctuated between 
9 and 13 (Table 1), with some plants being closed or 
destroyed and new ones being built. The general trend 
has been toward larger and more efficient plants. 
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Figure I. -Location of reduction plants for the Gulf menhaden fisher} in th(' ulf of _\le ·i<:o. 

Table I.-Numbers of operating plants, airplane., \'e oels b) ize , and \ e .eh ... ith fi.h pump 
power blocks, and refrigeration , Gulf menhaden fi.her) . 1915-73. 

-
.l. 0 of ve!'oosets o 01 \e ,,,I \\ IIh 

No. of • '0 of l'nder (h'er Rt'-
plants air 75 net ~(;-2(HI 20U net Fih Po"", Ingtr 

Years operatm!( plant's tons net tons tons Total rump block_ allon 

1945 2 0 10 0 0 10 n 0 0 
1946 3 0 13 1 0 1~ II 0 0 
1947 4 0 21 9 0 In 0 0 0 
1948 5 0 0--, 12 0 39 n n (J 
1949 7 1 ~6 17 0 5,) U 0 0 
1950 10 3 ~2 2~ n fi5 0 0 0 
1951 10 4 42 ~6 0 6.~ 6 0 I) 
1952 10 ~ ~1 23 I) 6-1 7 0 0 
1953 10 5 ~6 24 I) 70 12 0 0 
1954 9 7 40 3') 0 72 39 0 0 
1955 9 39 ~l 2 -.) 43 0 0 ,-
1956 10 12 38 39 4 1 63 0 2 
1957 10 15 32 35 6 73 -.) 4 9 ,-
1958 10 15 20 4 9 77 69 -; 14 
1959 11 17 18 44 11 73 66 16 23 
1960 10 19 12 52 11 7., 71 21 29 1961 10 19 6 52 11 69 66 21 32 1962 12 23 6 54 14 74 74 43 35 1963 11 25 5 53 15 73 73 56 36 1964 11 24 5 53 1 76 76 64 40 1965 13 27 -I 4 30 82 2 79 57 1966 13 29 42 37 80 80 0 59 1967 13 31 32 43 76 76 76 70 1968 12 33 2 26 41 69 69 69 65 1969 12 33 2 27 43 72 ~" 72 68 ,-1970 13 34 2 26 45 73 73 73 70 1971 13 35 1 29 52 82 2 82 77 1972 11 33 0 22 53 75 75 75 75 1973 10 31 0 14 51 65 65 65 65 

'Number of vessels that landed fish 9 or more weeks. 

Distribution of Fishing 
of latitude and longitude, were divided by 10 minute il 
tervals into 36 subareas, identified by a letter (A to ] From 1964 to 1969 logbooks and maps were placed and a number (1 to 6). The location of a given set cou] 

aboard vessels and the captain or pilot was asked to be referenced within a 100 mi2 subarea, identified ~ 
record, among other things, the location of each purse 

latitude, longitude, and subarea (for example 29-84-B2 
seine set. Squares on the maps, formed by even degrees 

Although all vessels did not keep logs and some kept on 
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The shift to larger vessels of greater carrying capacity 
was the most striking change. Vessels less than 75 net 
tons constituted over 50% of the fleet until 1956. In the 
following years the number of vessels in this size class 
declined continually, dropping to 1 in 1966 and finally 
disappearing completely in 1972. The number of vessels 
between 75 and 200 net tons increased until 1960, 
remained fairly stable through 1964, and then declined 
steadily. By 1973 they composed only 22% of the fleet. 
Vessels over 200 net tons first appeared in 1955, in
creased gradually over the years, and by 1973 numbered 
51, or 78% of the fleet. Most of the vessels in this size 
class after 1965 were greater than 300 net tons, and one 
was more than 400 net tons. 

Improvements in Fishing Methods 

Fish pumps, power blocks, refrigeration, nylon purse 
seines, aluminum purse boats, and airplane spotting 
were introduced in the Gulf menhaden fishery in the 
1950's (Table 1). These techniques and equipment in
creased efficiency by reducing the time spent searching 
for fish, steaming to and from fishing grounds, and com
pleting purse seine sets. 

Fish pumps replaced the time-consuming method of 
brailing fish from the purse seine to the hold of the car
rier vessel (Robas 1959), and first appeared on gulf coast 
vessels in 1951. By 1960 they were standard equipment 
on nearly all vessels. 

A power block is a mechanical device that retrieves the 
net and concentrates the fish in it so they may be 
pumped or brailed aboard the carrier vessel. Its use 
reduces the average time required to concentrate the fish 
by about 6 min and the crew by 6 to 10 men (Schmidt 
1959a, b), and permits a quick retrieval of the net if a 
school of fish is missed. Power blocks were introduced in 

the Gulf menhaden fishery in 1956. Although their use 
did not spread rapidly, they were standard equipment on 
over 80C'" of the vessels by 1964. 

Refrigerated vessels are able to fish greater distances 
from their home ports and to spend up to a week on the 
fishing grounds. Generally larger than nonrefrigerated 
vessels, they increased steadily in number after their in
troduction in 1957. Their use ha been more exten ive in 
the central and eastern Gulf region , where ve sels travel 
farther to the fishing grounds, than in the western Gulf. 

Aluminum pur e boats can encircle a chool of fish 
faster and can operate in rougher water better than 
wooden or steel boats. They were fir t employed in 1956, 
but their use spread slowly, and all vessels were not 
equipped with aluminum pur e boat until about 1970. 

Information wa difficult to obtain on the u e of nylon 
seines by individual ves els. A few were reported to have 
u ed them in 1956. The changeover wa rapid in 1957 and 
1958, and by 1959 nearly all ve sel were u ing them. 

The u e of airplane for locating chool of menhaden 
greatly reduced the amount of ve el searching time and 
was one of the more important improvements in fi hing 
methods. Spotter plane were introduced in the Gulf 
menhaden fishery in 1949 and rapidly increa ed in num
ber. Most plant chartered plane part time until about 
1955, but employed two to four plane full time by 1960. 
Initially, planes only guided ve el to large concen
tration of fish, but in recent year pilot have used two
way radios to direct the pur e boats in etting the eine. 

SAMPLING PROCEDURE 

Catches of Gulf menhaden were sampled by ea ona 
employee who followed the procedures described fo 
sampling catches of Atlantic menhaden (June an 
Reintjes 1960). For each yes el ampled, fi h were take 

Table 4.-Number of samples taken from Gulf menhaden catches by plant and loca-
tion, 1964-73. 

o. of samples in year 
Plant 
location 1964 1965 1966 1967 1968 1969 1970 1971 1972 1973 

Appalachicola, 4 0 
Fla. 

Moss Pt., Miss. 76 98 33 25 29 53 43 19 58 
66 126 100 141 173 135 119 50 136 96 
56 88 53 89 53 71 66 56 102 102 

Empire, La. 152 142 57 88 III 79 0 0 108 108 
18 25 63 71 70 75 0 0 153 166 

Dulac, La. 1 2 
0 5 4 4 15 0 7 4 

7 10 37 79 0 69 57 68 133 
Morgan City, La. III 126 90 103 73 147 56 41 49 133 
Intracoastal 11 3 36 36 35 23 22 14 
City, La. 
Cameron, La. 14 8 32 45 23 28 29 102 87 

l18 112 152 76 105 157 69 57 68 94 
27 0 0 22 41 68 71 

Sabine Pass, Tex. 4 16 26 1 6 3 4 9 - -
Total 616 766 623 708 773 757 518 386 934 1,004 

I Plant did not operate. 
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from the top of the catch, which came from the last set 
made by the vessel, measured (millimeters, fork length) , 
weighed (grams), and sexed. Scales were taken for aging 
(Nicholson and Schaaf in press). In 1964, 1965, and 1971, 
two samples of 20 fish (1 sample per boat) were taken 
daily. From 1966 to 1970, three samples of 20 fish were 
taken. Beginning in 1972, three samples of 10 fish each 
were taken. The location of the last set made by the ves
sel was recorded to the nearest 10 minutes of latitude and 
longitude. 

All plants were not sampled equally. Usually, four 
samplers were employed and stationed at locations 
where they could cover two or more plants, arbitrarily 
grouped into ports. Locations were chosen so that plants 
throughout the entire range of the fishery could be 
sampled. The number of samples depended, in part, on 
the duty station of the sampler and ranged from 0 to over 
150 per plant and from 386 to 1,004 per year (Table 4) . 

AGE AND SIZE COMPOSITION 

The number of fish landed at each plant was es
timated by dividing the total weight of fish landed week
ly by the mean weight of fish in the weekly samples, 
either from that plant or from several plants arbitrarily 
grouped together. The number of each age was es
timated by multiplying the total estimated number of 
fish by the percentage of each age in the samples. Weekly 
estimates were summed to obtain seasonal estimates . 
Since fish landed at plants in the eastern and western 
ends of the fishery tended to be smaller and younger than 
fis h landed at plants in the middle, I summarized the 
data by grouping together plants in the eastern area 
(Mississippi and Florida), central area (Empire to Intra
coastal City, La.), and western area (Cameron, La ., and 
Sabine Pass, Tex.). 

The total number of fish landed annually varied from 
4,054.73 million in 1966 to 7,796.38 million in 1971 (Table 
5). Age-1 and -2 fish together supplied from 97 to 99% of 
t he fish caught, and ages 0 and 3 supplied the remainder. 
Age-1 fish supplied from 59 to 92 00 of the estimated num
ber of fi h caught annually, while age-2 fish supplied 
from 6 to 40CC. These percentages are about the same, 
whether they are calculated from the estimated number 
of fish caught or from the number of fish in the samples 
(Table 6). The former method of ca lculating is more 
precise, since it corrects for differences in time and space 
between the ratio of weight of fish landed to number of 
fis h in the samples. 

There was remarkable little variation from year to year 
in the length range or mean length, either for individual 
age or for all ages combined (Table 7). With few excep
tions length ranged from about 115 to 215 mm. Mean an
nual lengths ranged from 147 to 165 mm for age-1 fish, 
lSI to 188 mm for age-2, 201 to 214 mm for fish over age-
2, and 153 to 172 mm for all ages combined. 

Weight also showed relatively little annual variation, 
ranging from about 20 to 250 g (Table 7). Means ranged 
from 65 to 101 g for age-l fish, 122 to 148 g for age-2, 170 
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Table 5.-Estimated number (in millions) of Gulf menhaden at each 
age landed annually, 1964-73, at plants in eastern area (Mississippi 
and Florida), central area (Empire to Intracoastal City, La.), and 
western area (Cameron, La., and Sabine PaBl, Tex.). 

Plant 
Year location 

1964 

1965 

Eastern 
Central 
Western 
Total 

Eastern 
Centra l 
Western 
Total 

1966 Eas tern 
Central 

1967 

1968 

1969 

1970 

1971 

1972 

1973 

Western 
Total 

Eastern 
Central 
Western 
Total 

Eastern 
Central 
Western 
Total 

Eastern 
Central 
Western 
Total 

Eastern 
Central 
Western 
Total 

Eastern 
Central 
Western 
Total 

Eastern 
Central 
Western 
Total 

Eastern 
C ntral 
Western 
Total 

Mean total 

Age 

° 2 3 Total Percent 

0.li2 1,194.52 
0.33 744.39 
1i.42 1,196.65 
6.27 3,135.56 

0.3,5 1,702.82 
41.01 1,830.84 
5.27 1,354.41 

46.63 4,888.09 

219.84 5.65 1,420.53 
768.45 88.23 1,601.40 
376.86 18.04 1,596.97 

1,365.15 111.92 4,618.90 

297.33 8.34 2,008.84 
627 .35 62.04 2,561.24 
41.58 1.01 1,402.27 

966.26 71.39 5,972.35 

31 
34 
35 

100 

34 
43 
23 

100 

.';.13 846.22 193.10 7.00 1,051.45 26 
39.17 858.08 413.77 18.53 1,329.55 33 

2.,54 1,422.49 243.26 5.44 1,673.73 41 
46.84 3,126.79 850.13 30.97 4,054.73 100 

1.32 
17.38 
0.00 

18.70 

0.00 
23.87 
11.53 
3.5.40 

3.16 
7.62 
0.00 

10.78 

0.89 
20.89 
2760 
49.18 

1.75 
7.21 

16.30 
25.26 

15.:n 
2.26 

17.57 

55.66 
1.56 
0.00 

57.22 

1,007.79 84.97 4.34 
1,759.82 198.98 6.21 
1,361.63 25.93 0.00 
4,129.24 309.88 10.55 

463.78 276.61 4.46 
1,10,5.98 529.02 21.22 
1,741.75 44.36 1.53 
3,3 11.51 849.99 27.21 

1,320.30 150.70 6.68 
2,309.13 628.31 21.77 
2,137.41 232.04 1.94 
5,766.84 1,011.05 30.39 

690.35 299.14 2.51 
1,0.50.08 1,416.42 26.07 
1,515.92 481.62 5.84 
3,2,56.35 2,197.18 34.42 

952.68 532.99 65.88 
2,486.21 988.76 95.04 
2,424.43 316.32 9.01 
5,763.32 1,838.07 169.73 

788.13 
717.13 

1,640.99 
3,146.25 

432.33 
1,246.38 
1,333.64 
2,012.35 

171.57 11.56 
1,223.77 52.65 

220.33 7.43 
1,615.67 71.64 

224.56 9.39 
656.45 94.92 
201.64 5.17 

1,082.65 109.48 

1,098.42 
1,982.39 
1,387.56 
4,468.37 

744.85 
1,680.09 
1,799.17 
4,224.11 

1,480.84 
2,966.83 
2,371.39 
6,819.06 

992.89 
2,513.26 
2,030.98 
5,537.13 

1,453.30 
3,577.22 
2,766.06 
7,796.58 

971.26 
2,008.86 
1,871.01 
4,851.13 

721.94 
1,999.31 
1,540.45 
4,261.70 

31.39 3,953.63 1,208.60 66.79 5,260.41 

25 
44 
31 

100 

18 
40 
42 

100 

22 
44 
34 

100 

19 
48 
33 

100 

19 
46 
35 

100 

20 
41 
39 

100 

17 
47 
36 

100 

to 217 g for fish over age-2, and 74 to 117 g for all ages 
combined. 

The contribution of each age group to the total weight 
of the catch was estimated by multiplying the number of 
fish caught at each age by the mean weight of fish in the 
samples . Two age groups, 1 and 2, accounted for over 
95Cf of the total weight of the catch. The annual varia
tion ranged from 95.0 to 99.3%. Age-l fish contributed 
from 49 to 8SCC. and averaged 63CC for the lO-yr period . 
Age-2 fish contributed from 12 to 50CC and averaged 34c(. 
Age-3 fish contributed an average of 2.60(. and age-O fi h 
0.2(';' (Table S). 



Table 6.-Age composition, in percentage and numbers of 
fish , of Gulf menhaden in samples of the catch from all ports 
combined, 1964-73. 

Year 

1964 

1965 

1966 

1967 

1968 

1969 

1970 

1971 

1972 

1973 

Number 
Percent 
Number 
Percent 
Number 
Percent 
Number 
Percent 
Number 
Percent 

lumber 
Percent 
Number 
Percent 
, umber 
Percent 
Number 
Percent 
Number 
Percent 

Age 0 Age 1 Age 2 

24 
0.2 

114 
0.7 

172 
1.4 

93 
0.7 

123 
0.8 

62 
0.4 

89 
0.9 

20 
0.3 

67 
0.7 

132 
l.5 

8,012 
6fi.~ 

12,370 
81.4 

9,669 
77.8 

12,fi90 
89.1i 

10,348 
677 

12,241 
81 4 

6,7liO 
64.8 

5,402 
70.6 

6,839 
69.2 

5,769 
64.1i 

~,887 

~1 7 
2,lilO 

16.5 
2,49R 

20.1 
1,320 

9.4 
4.679 

30.6 
2,63~ 

17.5 
~,511 

33.8 
2,092 

27 ~ 
2,764 

28.0 
2,892 

32.3 

Age 3 

:142 
2.8 

213 
14 

92 
0.7 

62 
0.4 

142 
0.9 

103 
0.7 

52 
0.;; 

118 

210 
2.1 

j!j3 

1 7 

Total 

12,261i 
100 

lfi,207 
100 

12,429 
100 

14,()6fi 
100 

15,292 
100 

15,039 
100 

10,402 
100 

7,6.52 
100 

9,1IilO 
100 

,94fJ 
100 

Table 7.-Mean fork length (mm) and weight (g) 
of Gulf menhaden in combined samples of the catch 
from all ports, by age, 1964-73. 

Year 

1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
Mean 

Length at age Weight at age 

o 2 3 o 2 3 

120 154 184 201 36 
116 147 181 204 33 
116 155 182 203 31 
102 151 181 203 22 
111 157 182 214 27 
123 147 186 207 42 
110 160 181 208 31 
119 157 188 204 31 
108 161 187 209 26 
121 165 187 213 36 
115 155 184 207 32 

72 131 183 
65 131 192 
79 130 17 
69 122 170 
79 125 207 
66 137 198 
83 125 189 
79 140 180 
82 136 1 2 
101 148 217 
78 133 190 

AGE AND SIZE DISTRIBUTION 
BY LONGITUDE 

To determine if fish were stratified by age and size 
along an east-west axis, I calculated the mean age and 
mean length of each age for each degree of longitude 
(dividing 89 into two parts : 89a east and 89b west of the 
delta) by month and year. For summarizing mean 
lengths I combined all months; for summarizing mean 
ages I grouped longitudes into three areas: eastern (84-
89a), central (89b-91), and western (92-94). Too few 
samples were obtained from longitudes 84°-87° and 94° 
to calculate useful mean lengths for each longitude. 

There were some differences in mean lengths by longi
tude, but they were small and not consistant for either 
age-l or -2, although 10-yr means of age-2 fish were 
slightly greater for central longitudes (89b-91) than for 
the others (Table 9). Monthly means showed no trends. 

The mean age tended to be highest in the central area 
and lowest in the western (Table 10). In all years it was 
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Table R.-Esti mated weights (thousands of metric tons) and percent
al{es of each al{e of Gulf menhaden landed in the pur8e 8eine fi8hery 
and the actual weight of fish caught, 196~ -73. 

-------

Year Age 0 Age 1 Age 2 Age 3 T otal 
Actual 
weight 

----------------
19G .. l Wuight 

Perrent 
19R;; Weight 

Percent 
19Rn \\eight 

Percent 
19fJ7 WeIght 

Perc'ent 
19fJ8 \\eight 

Percent 
19,9 Weight 

Perc'enl 
1970 Weight 

Percent 
HI71 Weight 

Percent 
1972 Weight 

Percent 
1971 Weight 

Perc'ent 
;\lean Weight 

Percenl 

0.21 221i.76 178.;J 
0,1 53.1 42.0 
1.54 117 72 126.58 
0.1 89 I 27 ;; 
1.45 247 02 110.52 
0.1 87 10.3 
0,11 :I 4 ill :17,81 
0.1 7.7 11.6 
0, 6 261.61 10h.25 
0,2 69.9 21U 
fl,45 3 J.61 13 51 
o 1 72.4 26.4 
1 52 27(),:lfI 274.6.'" 
() 3 4 9 49 .6 

0.7 45.5:10 2.573:1 
01 iiI 2 :146 
o Hi 2,~7 99 21973 
fl. 1 5~,5 41 7 
2.rlll 301.2" 160.23 
fl. I 62.1 327 
0.CJ9 300 05.5 If/J.04 
(I:! 63 4 :13.7 

20.48 
4.8 

13 .71 
3.0 
5.li1 
l.5 
1.79 
0.6 
[i6.1 
15 
6.02 
1.1 
6,051 
12 

30 59 
.j 1 

13.04 
2.7 

23.75 
4 

1270 
2.7 

4205.30 
100.0 
45955 
100.0 
364,50 
1000 
32493 
100.0 
37445 
1000 
52559 
100.0 
552.96 
1000 
74400 
100 0 
49122 
100.0 
490.29 
1000 
474 .2 
100.0 

Table 9.-Mean lengths (mm) of age-I and -2 Gulf 
menhaden in purse seine catche , by degrees of 
longitude, 1961-73. Longitude 9a i east of the 
:'t1is is ippi delta , 9b is west. 

Year 

1964 

196.5 

191>6 

1967 

1968 

1969 

1970 

Age 

2 

2 

Longitude lOW) 

175 17 1 2 
1 141 149 150 162 
170 176 1 2 
1;; 1.57 157 156 
175 17 1 3 1 3 
146 150 146 151 

92 

151 
1 1 
151 
179 
151 
177 
150 

93 

153 

152 
1 
151 
1,9 

149 
2 1 1 1 1 17 1 1 175 179 

160 1.56 154 141 155 1.55 
2 176 1 1 6 1 3 1.5 1 2 
1 146 147 141 150 151 156 146 
2 1 4 1 5 1 7 184 1 1 7 184 

163 160 158 161 168 157 
2 177 179 1 3 1 5 17 178 

1971 1 155 155 15 162 159 151 
2 1 6 1 6 190 191 1 -

1972 1.59 162 153 154 163 166 158 
2 177 182 1 7 191 193 1 6 183 

1973 159 164 161 166 167 164 159 
2 183 186 195 186 184 184 ISO 

Mean 1 154 155 153 154 161 157 153 
2 178 181 186 185 185 1 2 181 

409.40 

46.'UO 

359.10 

317.30 

373.50 

523.70 

54 .10 

7 .20 

50170 

4 .10 

47102 

lowest in the western area. In 6 of 10 yr it was higher i 
the central than in the eastern area and in the other 4 yr 
it was about the same in both areas. In 1967, when the 
mean age was about the same in all areas, the fishery wa 
dominated by the 1966 year class, which composed 920'! 
of the fish caught. Monthly means generally declined a 
the season progressed. 



Table IO.-Mean ages of Gulf menhaden by month and area . 1961-73. 

Year Area 
(long.) Month 1964 196~ 1966 67 1961< 1969 1970 1971 1972 l'Ii3 .\lean 
-------------------- - - -- -
Easte rn 
(84·890) 

Apr . 
May 
.June 
July 
Aug. 
Sept . 
Oct. 

1.38 1.24 
1.31 1.26 
1.13 1 10 
I.lii LOR 
1.09 1.11 
1.01 1.13 
1.11 

1.0.~ 1.16 1 6.~ 
1.14 1 15 1.64 
1.27 1 16 1 48 
U6 1.14 1.45 
1 14 1.18 1 44 
1.06 1.06 1.17 

1.26 

U4 
1.16 
121 
1.14 
1.11 
1.02 

1.0" 

132 
1 27 
122 
1.19 
1.22 

161< 1.42 
1 41 1.44 
1 .~I 1.40 
1.4fi Ufi 
1.27 1:l1i 
l.:n 1.20 

1 74 
161 
1114 
1 62 
I cd 

1 " 
1 :;6 

137 
1 3, 
131 
1 31 
1 211 
1.19 
1 25 

Mean 1.17 1.1" 1.17 1.14 1.44 1.15 1.24 144 Ufl 1 fil 129 

Central 
(89b·91 ) 

Western 
(92·94) 

Apr . 
May 
June 
July 
Aug. 
Sept. 
Oct. 

Mean 

Apr . 
May 
June 
July 
Aug. 
Sept. 
Oct . 

Mean 

2.!o 1.73 1.00 1.95 
1.82 1.59 1.60 1.13 1.,,2 
1.68 1.33 U8 1.03 1.41 
1.50 1.27 1.45 1.03 1.43 
1.51 1.29 1.28 1.10 1.47 
1.36 1.00 1.21i 1.07 0.99 

1.00 1.06 

1.70 1.37 1.33 1.06 1.40 

1.00 1.00 
1.33 1.15 1.42 1.07 1.17 
1.53 1.03 1.04 1.13 1.15 
1.53 1.03 1.04 1.13 1.15 
1.43 1.01 0.99 1.02 1.05 
1.10 0.92 0.79 1.00 0.99 
1.00 1.00 

1.30 1.03 1.05 1.05 1.09 

1.1 1. 9 I.:l 
1.23 1.,,9 I 44 1.51 
1.2:1 1..56 1.47 1. 1 
1.14 1.31 l:n 1.68 
1.4 1.61 1 46 1.4 
1.30 1.13 

1.26 1..52 I 43 l.Si 

1.00 
1.00 1.66 1 39 
1 26 1.44 1 28 1.29 
I 26 1.44 1 28 1.19 
1.20 1.32 I 02 1.15 
1.09 1.01 0.99 1 17 
1.00 1.00 1.0 

I 12 I 13 1 19 I 1 

I. K 
1 :; 
1:;4 
1 6.~ 
1.17 

U6 

1 10 
1.03 
1.03 
1.32 
1.30 

I 16 

1.70 
153 
142 
1.41 
1.:1 
1.29 
1.12 

1.42 

100 
1 25 
1 .).) 

1 22 
1 1.'; 
104 
102 

1 13 

Table 1l. - Mean lengths (mm) of Gulf menhaden of all ages and percentages of 
age-l fish in samples of purse seine catches, by port, 1964-73. 

Mean and 
percent 

Moss Pt Empire 
Year Miss. La. 

1964 Mean length 
'C Age-l 

1965 Mean length 
'C Age·l 

1966 Mean length 
'( Age·l 

1967 Mean length 
'C Age·l 

1968 Mean length 
'C Age-l 

1969 Mean length 
'C Age·l 

1970 Mean length 
'( Age·l 

1971 Mean length 
'( Age-I 

1972 Mean length 
'C Age·l 

1973 lean length 
'C Age·l 

IS6 
84 

145 
85 

162 
83 

151 
91 

166 
60 

152 
85 

168 
72 

168 
60 

164 
85 

169 
57 

Mean lengths and weights of all ages combined al 0 
ended to be greater in the center of the fi hing area , 

ince mean ages were greater and catche contained a 
igher proportion of older, larger fish . The variation wa 

imilar to, but less than that for mean age. 10nthly 
ean howed imilar trend . 

At port in the center of the fi ~ hery (Empire to Intra 
oastal City) mean length were greater than at port. in 

176 
40 

157 
70 

166 
68 

163 
79 

169 
49 

153 
85 

173 
51 

180 
45 

7 

Port 

Dulac Morgan Intracoastal Cameron 
La City. La. Cit~·. La. La . 

165 
69 

170 
57 

160 
90 

175 
33 

168 
53 

168 
71 

1 2 
37 

177 
75 

168 
62 

168 
70 

169 
65 

15 
7 

174 
57 

169 
69 

173 
43 

179 
63 

I 6 
IS 

55 

161 
9 

159 
o 

167 
71 

1,3 
46 

liD ,I 
1 5 

26 

161 
n 

152 
97 

1,,2 
6 

1.50 
99 

1.~4 

9 
152 

6 

73 
I 

162 
~9 

1 

the ea!'tern (Mo .. Pt.l or we~tern (Carner 
the percentage of age-l fi h in m t ca e, \\ 
11). The tendency of fi. h to he older and larger po 10 

thecenterofthefi.hel\ pr hahh n c thet nden 
\'e.sel to fi.h mo. t often in ar 8 cl to th Ir h 
port. The percen age of a e 1 fi h tended t b 
at Intracoa. tal City. the m t \\ t rn port In th 
area, than at other por ... in the c nt:r I r bu 
than at amer n. 



RECRUITMENT AND 
RELATIVE ABUNDANCE 

Fish usually enter the fishery at age-1 at a minimum 
size of about 120 mm, although some age-O fish enter at 
about the same size in September and October. Since 
some age-1 fish are still less than 100 mm in July, as 
shown by catch samples, a year class probabl~' is not fully 
recruited until August or September. The removal of 
large and the recruitment of small age-1 fish during the 
fishing season tends to supress the amount of increase in 
the mean and modal lengths during the fishing season 
relative to actual growth. 

If age groups are distributed equally in time and space 
. hroughout a fishery and if the distribution of fishing ef
fort does not change each year, the catch per unit of ef
fort (CPUE) for each age group is an estimate of relative 
year class abundance. Since these conditions are closely 
approximated in the Gulf menhaden fishery, I based es
timates of year class abundance on the CPUE of each age 
group. As a measure of effort, I used the adjusted vessel 
week' which was calculated from the CPUE of a selected 
group of vessels and the total catch of all vessels. 

For the period covered, there was relatively little varia
tion in year class abundance (Table 12). The total CPUE 
of all ages in a year class combined ranged from 2.577 
million fish per week for the 1965 year class to 5.377 mil
lion for the 1968 year class, with a mean of 3.742 million 
for all years. The most abundant year classes appeared 
to be the 1964, 1968, and 1970, the least abundant the 
1965 and 1971. On the basis of the CPUE of age-2 fish 
only, the 1962 year class also was probably strong. 

There also was little variation in overall abundance. 
The CPUE for total number of fish, regardless of age, 
averaged 3.63 million for the 10 yr and ranged from 2.95 
(1973) to 4.60 million (1969). Years of greatest relative 
abundance were 1965, 1969, and 1971 (4.42, 4.60, and 
4.38 million, respectively); years of least abundance were 
1966, 1972, and 1973 (3.02, 3.01, and 2.95 million, respec
tively). 

'Nicholson, W. R. 1977. Fishing effort, mortality, and MSY in the 
Gulf menhaden, Brevoortia patronus, purse seine fishery. Unpubl. 
manuscr., 20 p. 
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Table 12.-Calch per unit of effort (mil-
lions of fi s h) of Gulf me nhaden , at each 
a ge, 1962-72 year c lasses . 

Year 
class Ag'e I Ag'e 2 Ag'e:1 Total 

19f12 1 17,\ n.n!):1 
I gin 2.fl9R lUI!) no:n :!.4:!6 

19fi4 ;UilR nn:!:l O.OOR -I :!;,9 

19fjfi ~.:):!() f1.2:!7 n.f120 2,177 

19f16 1.020, OJi:!7 oon :167:l 

191i7 2.-1-12 OfiH2 OO:!:! :l.IH' 
191;H I.K91 1:192 O.Og·j .~.:177 

1969 2.IHi:! Iln-l on-l.'i 1.1-11 

1970 1.:!11 I n06 O.07n 4:J:n 

1971 1.9:;9 n.7·;O 
197:! :HlRK 
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