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INTRODUCTION

The purpose of this report is to present a summary of the existing
biological, ecological, and fisheries information that may be useful in
evaluating the expansion of the commercial exploitation of the Atlantic
thread herring in the Gulf of Mexico. Published and unpublished data
mainly from the southeastern United States owing to the present
commercial fishery in this area were used.

NOMENCLATURE AND TAXONOMY

Current scientific name - Qpisthonema oglinum (Lesueur 1818)

Preferred common name — Atlantic thread herring

Other common names ———— Hairyback, shad herring, bristle herring
Class Osteichthyes

Order Clupeiformes

Family Clupeidae

MORPHOLOGY AND IDENTIFICATION (from Hildebrand 1963 and Whitehead 1978)

Thread herring can be distinguished from the other marine clupeids
occurring in the same area by the filamentous extension of the last
dorsal ray (Fig. 1). Fin ray counts are as follows: dorsal 17-21; anal
21-25; pectoral 15-17; pelvic 8. Ventral scutes are 32-36 in number and
scales 43-50. Maximum size is 30 cm; it commonly reaches 20-25 cm. The
body is fusiform and moderately compressed with belly scutes forming a
distinct keel (Fig. 1l). Gill rakers are fine and numerous, increasing
with the size of the fish. No hypo-maxilla is present. The dorsal fin
is centrally located on the body with the pelvic fin lying below the
dorsal fin. The anal fin is well behind the dorsal fin. The back and
upper sides are blueish green, sometimes with dark horizontal lines and
the rest of the body is silvery. A dark shoulder spot lies behind the
gill cover and is about the size of the pupil. Fins are mainly
translucent with dark tips on the dorsal and caudal lobes.

DISTRIBUTION AND RANGE

Thread herring are widely distributed in the waters of the western
Atlantic (Fig. 2) from the Gulf of Maine to southern Brazil (Berry and
Barrett 1963). It is a tropical and subtropical marine species
(Hildebrand 1963) that is most abundant in coastal waters within 20
fathoms (Klima 1971). Thread herring appear to be more concentrated
south of Cape Hatteras, North Carolina and in the eastern Gulf of Mexico
than elsewhere (Reintjes 1979). It has been caught throughout the entire
Gulf of Mexico during exploratory fishing cruises by the NMFS. Catches
have been made from the Mississippi delta to the east coast of Florida in
every season of the year and off Louisiana and Texas in every month
except June, July, and December (Klima 1971). The major areas of



concentration and commercial fishing grounds in the Gulf of Mexico are
shown in Figure 3.

SEASONAL AND MIGRATORY MOVEMENTS

Adult thread herring generally follow a seasonal north-south and
inshore-offshore migration pattern along the west coast of Florida.
Schools of fish move south in the fall and concentrate in the winter
within 10 miles of shore (Kinnear and Fuss 1971). Fall migration along
the south Atlantic coast was reported to occur at a rate of 6 to 7 miles
per day from Beaufort, North Carolina to Fernandina Beach, Florida
(Pristas and Cheek 1973). Houde (1977) found thread herring eggs and
larvae over the inner continental shelf from April to August at depths
<30 m (98 £t) within 50 km (31 mi) off the west Florida coast. Juveniles
were present in the same areas as adults and were found in estuarine
waters during July and August. Adults and juveniles form schools near
the surface and generally remain in schools throughout their 1life.

School size increases in the fall prior to migration farther offshore
(Benson 1982). Thread herring use the entire water column, although off
Fort Myers, Florida, they appear to be concentrated in the upper 10 feet.
A decreasing catch per unit of effort has been found with increasing
depth (Kinnear and Fuss 1971).

BIOLOGY
Spawning areas and season

Thread herring spawn over a wide area in the Gulf of Mexico and
south Atlantic. They spawn over a period of several months. Collections
of eggs and larvae from the eastern Gulf of Mexico by Houde (1977)
indicated that spawning extended from February to September with a peak
from April to August. Most spawning was reported within 50 km offshore
over the inner continental shelf at depths less than 30 m, and virtually
all spawning occurred within 100 km offshore at depths less than 50 m
(Fig. 4). Houde also reported that the primary spawning area was located
in coastal waters from Tampa Bay to just south of Fort Myers, Florida
(Fig. 5). Prest (1971) indicated an April through July season for thread
herring in the St. Petersburg, Florida area. Most of the fish in the
Fort Myers area were reported by Fuss et al. (1969) to spawn from March
through August with a peak in June. The spawning cycle in the northern
Gulf of Mexico was similar (Kemmerer 1977). Thread herring larvae were
noted off south Texas only during August and September (Finucane et al.
1978) which would indicate a summer spawning cycle for that area.
Hildebrand (1963) reported that they also spawn off Beaufort, North
Carolina, in May and June. Herrema et al. (1985) collected thread herring
in spawning condition off the St. Lucie, Florida, power plant from
February through May and in Auqust.




Frequency of spawning

Spawning frequency for thread herring is not well known in United
States waters. Preliminary data on oocyte stages from fish collected off
northwest Florida indicate that they may be multiple spawners (L.A.
Collins pers. comm.). Brazilian thread herring are reported to spawn
once a year (Mota Alves and Sawaya 1975). Examination of oocytes from

fish from Biscayne Bay, Florida indicates only one primary modal group
(Martinez 1972).

2 ] size at first maturit

The size at first maturity was determined by Berkeley and Houde
(1984) from ripe or ripening gonads and was based on the gonad index of
thread herring collected from the northeastern Gulf of Mexico. They
indicated that females first reached maturity at 145 mm FL and males at
125 mm FL. Age of these fish would probably be 1+ or 2+, Some south
Florida females were sexually mature at 135 mm FL (Prest 1971) when they
were 1 to 3 years old (Fuss et al. 1969). Histological examination of
Brazilian thread herring gonads by mota Alves and Sawaya (1975) showed
the minimum size at first maturity for males to be 100 mm, for females
110 mm FL, and that 50% of these fish were mature at 110-115 mm.

Fecundity

Little information is available from the literature on thread
herring fecundity. Estimates of 13,638 to 50,339 eggs were given by
Prest (1971) for 48 fish collected off St. Petersburg, Florida. These
fish had a mean fecundity of 30,922, Fecundity estimates for 9 thread
herring from Biscayne Bay ranged from 34,617 to 67,888 eggs. These fish
were 138 to 175 mm SL and weighed 54 to 109 g. The fecundity-weight
relationship was expressed as F = 663W - 5,694 (Martinez 1972), where F =
number of eggs and W = weight in grams.

Early life hi

The egg and larval development of thread herring (Fig. 6) has been
described from wild-caught eggs and laboratory-reared larvae by Richards
et al. (1974). Eggs ranged from 1.10 to 1.28 mm in diameter with a
single oil globule. Larvae ranged from 4 to 24 mm SL. Eggs and early
larval stages are gelagic. Eggs hatch in less than 24 hours at
temperatures of 25° to 30°C (Houde 1977). An excellent key to the eggs
and larvae of Gulf of Mexico clupeid fishes is given by Houde and Fore
(1973).



Recruitment

Lengths of thread herring varied on a seasonal basis, which reflect
individual growth and recruitment into the fishery. Recruitment probably
takes place at about 105 mm FL during the late spring or early summer
when the fish are age I (Houde et al. 1983). In the early Florida purse
seine fishery, recruitment occurred at 100 mm or larger (Reintjes 1979).

Age_and growth

The most comprehensive study on age and growth of thread herring was
completed by Houde et al. (1983) from collections of fish sampled from
the northeastern Gulf of Mexico during 1981-82. Age was determined from
otolith marks and ranged from 0 to 6+ for fish from 115-225 mm FL with a
mean weight of 71.8 g. A large part of the total growth occurred during
the first year when more than 50% of the fish were age 1+. About 5-6% of
the catch were age 4+ or older. 83’8{1 -P(f@ ?lanffy growth model for
thread herring was Ly = 215.50(1-e” t ) where L = length at time
and t = time in years. Fast growth combined with high mortality
indicates that this fish could be exploited at a young age. Estimates of
growth rates for Atlantic fish were reported by Hildebrand (1963) to be
about 35 to 60 mm during their first year and 90 to 120 mm by the end of
their second summer.

Size and age

Age and mean size classes (fork lengths) were computed for thread
herring from the Gulf of Mexico by Houde et al. (1983). They reported
the following age and size classes: Age I (108.2 mm); Age II (152.4 mm);
Age III (171.0 mm); Age IV (179.5 mm); Age V (186.8 mm) and Age VI (202.7
mm). The maximum size of this fish was reported as 300 mm total length
by Hildebrand (1963). Reintjes (1979) believes a maximum age of 7 or 8
years is reasonable.

Lenath-weidl Jationshi

The length-weight relationships were calculated for thread herring
collected off northwest Florida by Berkeley and Houde (1984). 'I'tée
length-weight relationship for females was W = 7.78 x 106
for males it was W = 8.03 x 10~6 FL3-15 where w = weight in grams and FL
= fork length in mm. A Venezuelan study by Etchevers (1972) 9éfgwed the
following length-weight relationship: P = 1.07 x 1073 @™ where P
is weight in grams and LT is total length in mm. Reintjes (1979)
calculated the length-weight relationship of 306:5\7 sexes (225 fish)
ranging from 33 to 190 mm FL as W = 1.435(FL)°>- for Atlantic coast
fish, where W = weight in grams and FL = fork length in mm.



Mortality

Thread herring appears to have a high mortality rate. Berkeley and
Houde (1984) computed the instantaneous mortality rate and estimated that
the annual mortality rate was about 60% which corresponds to a survival
rate of 40%. Based on otolith analysis about 70% of the commercial catch
in the northern Gulf of Mexico consisted of 2-year old fish and only
about 3% reached their third year of life., Scale samples taken from
commercial catches in the northern Gulf of Mexico also indicated that
thread herring do not live very long (C. M. Roithmayr pers. comm).

Food habits

Few studies on the food habits of larval and juvenile thread herring
have been reported in the literature. Kinch (1979) did examine stomachs
of 167 juveniles (26 to 75 mm) from a canal near Marco Island, Florida
and noted that they were non-selective feeders with a high proportion of
mud, detritus, and organic debris in the gut. Carr and Adams (1973)
examined the stomachs of 56 juveniles (21 to 40mm SL) near Crystal River,
Florida, and found 42 to 76% veliger larvae, and 23 to 33 % detritus.

Adult thread herring feed on a variety of phytoplankton and
zooplankton which are strained from the water by their numerous gill
rakers. Copepods were the preferred food of these fish from Chesapeake
Bay (Hildebrand 1963). Dominant food organisms from fish collected off
Fort Myers, Florida included copepods, pelecypods, gastropods, and larval
stages of barnacles together with plant detritus, fish scales and
sediment (Fuss and Kelly 1968). In the Caribbean, Randall (1967) found
the major prey items in the stomachs of 23 thread herring (127 to 177 mm
SL) to be copepods, 26.6%; polychaetes, 22.4%; and shrimps and shrimp
larvae, 17.1% by volume. The diet of Brazilian thread herring consisted
of crustaceans, and mollusks with microscopic algae, planktonic eggs and
occasional rotifers, fishes, annelids and insects (Furtado-Ogawa 1970).
Another Brazilian food study by Filho (1979) noted that their main diet
consisted of crustacean larvae, copepods and diatoms together with sand
and small amounts of plant material, polychaetes and fish.

Predators

Thread herring is an important prey species that is eaten by a
variety of carnivorous fish, sea birds, and marine mammals (Reintjes
1979). Predator species have not been identified for larval fish.
Thread herring comprise about 1% by number and volume of food consumed by
juvenile king mackerel (Naughton and Saloman 198l).

Mackerel, bluefish, and crevalle jack have shown a preference
for eating schooling fish such as herrings. Beaumariage (1973) found
that 59% of the food eaten by king mackerel in Florida waters consisted
of thread herring and scaled sardine. Menezes (1969) found thread



herring to be dominant in king mackerel stomachs sampled off Brazil. A
similar food preference was noted by DeVane (1978) in Onslow Bay, North
Carolina where they occurred in 28% of the stomachs of king mackerel
sampled during the spring and summer. A more recent study by Saloman and
Naughton (1983a) showed that thread herring were present in the stomachs
of king mackerel collected in five out of six areas in the coastal waters
of the Gulf of Mexico and south Atlantic. They noted that the highest
frequency of occurrence (6.8%) and total volume (7.8%) of thread herring
were found in stomachs of king mackerel collected off Louisiana.

A study on the food preference of Spanish mackerel, by Saloman and
Naughton (1983b) noted that these fish are a major predator on small
schooling fish such as engraulids, clupeids, and carangids in the Gulf of
Mexico and south Atlantic. According to Manooch (1984), thread herring,
menhaden, mullet, anchovies, shrimp, and squid are favorite foods of
Spanish mackerel. Stomachs of this fish examined off south Florida by
Klima (1959) indicated that they feed on clupeids, which included thread
herring. Examination of the food eaten by Brazilian mackerel showed that
thread herring was the dominant prey (Menezes 1970).

Bluefish feed on a variety of fish including thread herring along
the Atlantic coast (Wilk 1977). Bluefish prefer schooling coastal fishes
in the Gulf of Mexico and south Atlantic. Thread herring were a prey
item eaten by bluefish off southeast Florida, south Florida, and
northwest Florida (Naughton and Saloman 1984). Another predator, the
crevalle jack, was reported by Saloman and Naughton (1984) to have eaten
thread herring from Florida waters.

Schooling behavi

Schools of thread herring generally prefer the shallow coastal
waters. Schools are seldom found in water depths over 18 m and are
usually in water 11 m or less. Schools occur most frequently in the
upper 3 m of the water column. Thread herring exhibit migratory behavior
in the eastern Gulf and along the eastern U.S. coast, moving north in
spring, and south in fall (Kinnear and Fuss 1971, Pristas and Cheek
1973). During the winter, thread herring schools are concentrated within
16 km of the shore along the lower west coast of Florida. Schools of
juveniles are often mixed with schools of juvenile scaled sardine, and
Spanish sardine (Fuss et al. 1969, Springer and Woodburn 1960). Schools
of thread herring are known for their speed and agility, making them
often difficult to encircle (Butler 1961).

Envi tal relationshi
Habitat preferences

Satellite studies (Kemmerer 1977) in the northern Gulf of Mexico
indicate that thread herring prefer warmer water than menhaden (29.8°C as




compared to 28.50C). Thread herring are also found in bluer water with
greater visibilities (Secchi disc visibility of 3.8l m as compared to
1.06 m for menhaden) and in waters that are more saline.

Temperature

Thread herring are subtropical or tropical in their temperature
preferences. During the summer, adult occurrence peaks at water
temperatures of 26 to 29°C, and during the winter they are absent at
temperatures below 179C off southeast Florida (Kinnear and Fuss 1971).
Seasonal comparisons of thread herring catches by trawling in the Gulf of
Mexico from 1950 to 1985 as related to surface and bottom temperatures
are given in Tables 1 and 2. Juveniles (40 to 150 mm FL) occurred at
temperatures ranging from 5.0 to 34.9°C in Louisiana waters (Perret et
al. 1971) and in estuaries along the west coast of Florida at 5 to 36°C
(McNulty et al. 1974). During purse seine operations in the eastern Gulf
of Mexico in 1981-82, they were captured at temperatures ranging from 23
to 280C with a mean of 25.99C (C. M. Roithmayr pers. comm.). Larvae and
eggs in the same area were collected at a surface temperature of 185 to
30.99°C and 22.5 to 30.39C, respectively. The greatest abundance of
larvae occurred at 25 - 30°C., The occurrence of thread herring eggs and
larvae (<5 mm) in relation to surface temperatures off the west coast of
Florida is given in Figure 7.

Salinit

Thread herring generally prefer high salinities. Adult fish
collected off the southwest Florida coast were most abundant at 32 to
34%/00 (Kinnear and Fuss 1971). In the eastern Gulf of Mexico thread
herrin% were captured during purse seine operations at salinities from 35
to 36 ©®/oo (C. M. Roithmayr pers. comm.). Juveniles in coastal and
estuarine waters of Louisiana occurred at salinities ranging from 5°/c0
to 29%/00, but were most abundant above 15°/0o (Perret et al. 1971).
Larvae in the eastern Gulf of Mexico (Fig. 7) were collected at surface
salinities of 27.3 to 36.99/00 and were most abundant at 35.0 to 36.5°/00
(Houde 1977).

STOCKS
Sex ratios

Early studies of thread herring indicated a cyclic fluctuation in
the sex ratio of males to females on a seasonal basis. In the summer
fishery off St. Petersburg Beach, a ratio of about 1 male to 5 females
was reported while the winter population off Fort Myers was about 1 to 1
(Fuss 1968). The low percentage of males to females during the spawning
season suggests that some males migrate from the spawning area (Reintjes
1979). Samples of thread herring taken by Houde et al. (1983) from the



bait fishery off northwest Florida indicate a predominance of males.
During 1981, the male to female ratio was 1.6:1 and during 19& it was
1.75:1.

Stock identificati

Little information is available on stocks of thread herring. Some
preliminary electrophoretic analysis suggests that Gulf of Mexico fish
may be separate from the east coast fish (A. G. Johnson, pers. comm.).
Fish tagged along the southeastern Atlantic coast were not recovered in
the Gulf of Mexico (Pristas and Cheek 1973).

Stock size

Houde (1977) reported an adult biomass of 108,000 to 372,000 metric
tons in the eastern Gulf, based on egg abundances, giving a potential
yield of 27,500 to 186,200 metric tons., If thread herring are equally
abundant throughout the qulf, these fiqures may be expanded by a factor
of 3 to 4 to estimate total gqulf yield.

COMMERCIAL FISHERIES
History

Early efforts to fish thread herring commercially were first
attempted in the St. Petersburg, Florida area during 1958. Lampara and
single-boat purse seine gear produced good catches. However poor
weather, transportation problems, and inadequate reduction facilities,
caused the fishery to be discontinued in 1960 (Butler 1961). During
1967, a reduction plant was located at Charlotte Harbor near Fort Myers,
Florida (Fuss 1968). This purse seine fishery produced about 15,000 tons
of thread herring in 1967 and 1968. Legislation prohibiting purse

seining of food fish in state waters essentially ended this fishery
(Reintjes 1979).

Few conflicts exist among domestic fishermen in this fishery. Often
fish houses put catch limits on boats fishing for them. If demand
warranted, most dealers probably could at least double their present
prmogt)mtion if handling and storage facilties were expanded (Reintjes
1 .

ishi 1 port

The fishing grounds for the single boat purse seine vessels are
shown in Figure 3. Thread herring are fished in the coastal waters
between the Mississippi River Delta and Pascagoula, Mississippi; the
Florida panhandle between Pensacola and Apalachicola, Florida; and the




west-central Florida coast between St. Petersburg and Sarasota. The
principal ports of landing include Yscloskey, Louisiana; Pascagoula,
Mississippi; and in Florida the ports of Panama City, Port St. Joe, and
Cortez (Roithmayr 1983). The haul seine fishery is located mainly in the
Florida panhandle between Port St. Joe and Pensacola. The fishery is
seasonal and extends from March through November within about 10 km of
the coast (Reintjes 1979).

Vessels, types and gear

The number of boats fishing for thread herring and other coastal
pelagic fish in the Gulf of Mexico varies between seasons and probably
includes about 12 purse seine boats and about an equal number of haul
seine boats. The typical purse seine boats using power blocks are 45 to
65 feet in length. The nets are about 750 yards long and 45 to 50 feet
deep. Mesh size is usually about 1 inch stretch mesh. Haul seine boats
vary in size from about 23 to 50 feet in length. The beach seine net is
about 400 to 750 yards long with a mesh size of 1 inch stretch in the
pocket (Reintjes 1979). In the northern Gulf of Mexico, purse seiners
fish nets about 550 yards long and 96 feet deep. A crew of five or six
is usually required to purse the net. Some recently designed purse seine
boats can fish in waters to a depth of 210 feet. These vessels have a
365 horsepower, eight cylinder, diesel engine that uses about 16 gallons
of fuel per hour and have a holding capacity of 50 tons (Roithmayr 1983).

Detection and capture

In purse seine operations, a spotter plane is often used to locate
the fish and to direct the boat while the school of fish is pursed. Some
boats use visual observations and others use sonar to locate fish. Haul
seiners usually work along the coast and intercept schools as they move
down the beach. Once the school has been detected standard purse seine
procedures are followed. The seiner runs in a circle after first
attaching one end of the seine net to an outboard-powered skiff. When
the two vessels meet the circle is completed. A large lead weight is
then dropped overboard to insure that the net stays on the bottom and to
keep the net near the boat. The purse rings and leadline are hauled in
by the power block and the fish are loaded aboard by means of a large
brail or dipnet.

. ial landi

Commercial landings of thread herring from the west coast of Florida
from 1967 to 1983 are given in Table 3. Prior to 1967, thread herring
were included in the menhaden landing statistics. This fishery
fluctuated over the years and operated almost entirely within state
waters. The landing statistics for Florida in 1967 and 1968 reflect the
increased purse seining effort during these years off the lower and



central west coast. Most thread herring are now caught from the Florida
panhandle between Port St. Joe and Pensacola where they are used mainly
for bait and pet food. The low catches of thread herring in 1977 and
1978 are apparently due to their scarcity in the Florida panhandle during
those years (Reintjes 1979). Some thread herring are caught by the
shrimp trawl fishery in the north-central and northwestern Gulf of Mexico
but are discarded. In the northern gulf the menhaden fleet may catch
20,000 to 50,000 m t which are included in the menhaden landing
statistics. These fish are reduced to meal and oil. Small catches of
thread herring are made by commercial handline fishermen as bait for king
mackerel and other species (Reintjes 1979). Mean catch rates for thread
herring in lbs/hr from trawling by research vessels in the Gulf of Mexico
are shown in Figures 8-11.

E ing techni

Thread herring caught by purse or haul seines are iced aboard the
boat after capture. At the processing plant they are then boxed and
frozen for bait. A more recent development in use by some purse seiners
from the Port St. Joe area now includes the use of a salt water (brine)
system to improve the quality of the catch by reducing spoilage and
physical damage. A brine spray refrigerated seawater system is used.
This allows the catch to be quickly chilled and permits extended fishing
trips. The quality of this product was judged superior to regular iced
fish (G. Raffield pers. comm.).

o it 1 nutritional val

Canned thread herring have a good potential for human food
consumption because of their relatively high levels of unsaturated fatty
acids and a predominance of triglycerides as a lipid class which is
increased in a fish oil packing medium. Consumptiofi of this product may
reduce the serum cholesterol and triglyceride levels in some people.
Proteinl ga.g?:i) lipid concentrations are also increased by canning (Hale and
Brown .

Thread herring are not generally used as a fresh or frozen food in
domestic markets because of their small size, bony structure and readily
oxidizable fat content. The nutritional quality of the protein in raw
thread herring and the proximate composition of their amino acid profile
indicates that the quality of whole gutted fish would be acceptable as a
food source (Sidwell and Ambrose 1975). Hale (1974) found the proximate
composition of thread herring from the gulf to be: protein, 20.65%; fat,
3.22%; moisture, 73.23% and ash, 3.68%. Additional data on the chemical
and nutritional composition of whole fish and raw muscle is given by
Sidwell (1981).

Baseline information on the occurrence of chemical contaminants such
as hydrocarbons, chlorinated pesticides, and polychorinated biphenols

10



(PCB) is needed to provide early warning of potential seafood safety
problems and help in evaluating interactions of multiple contaminants
which could influence the overall quality of the fish.

Markets

The south Atlantic and Gulf of Mexico have some potential for
additional markets for thread herring. The main market for this fish is
food for aquatic birds and animals in zoos and as an inexpensive bait for
recreational and commercial fishermen (M. E., Smith pers. comm.). If
sufficient quantities are available and cost is low, it could be utilized
as a substitute for menhaden. Thread herring as a canned product could
also substitute for canned sardines for human consumption. Large
development and investment efforts will be necessary to get canned
products of this fish into foreign or domestic markets. Port facilities
with freezing and canning facilities will need to be expanded to support
any additional fishery. The export market for thread herring may have
limitations. Fish from the Gulf of Mexico are not large enough to
satisfy the European market. All attempts to introduce this fish in the
orient have failed (M. E. Smith pers. comm.). Of the developing African
nations, Nigeria appears to have the best potential for export of this
fish., Additional research on processing, packaging, and storage of
frozen fish for a high quality export market is needed. Other products
such as smoked, salted, dried, and pickled fish should also be explored
for domestic as well as export use. Additional market research will be
required to provide information on market potentials and to help insure
an economically stable fishery.

RECREATICNAL FISHERY

Thread herring are bought or caught for use as bait by recreational
fishermen. The economic and biological impact of this recreational
fishery is unknown since no documentation of catches and bait prices is
available,

INFORMATION NEEDS
Biology

There is a lack of information on stocks and their geographic and
seasonal distribution pattern throughout the entire range of this
species. The role of thread herring in predator-prey dynamics needs to
be better understood. Information is needed on all phases of life
history, food habits, movements, and migration patterns. Schooling
behavior and schooling characteristics need to be defined. Probably the

most important needs are to determine population age structure, growth
rates, recruitment and mortality rates.
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Fisheri

Better catch and effort data are needed, especially on commercial
and recreational bait catches, industrial trawl fishery catches, menhaden
purse seine catches of thread herring, and shrimp fishery discards.
Monitoring of the fishery as expansion occurs is needed for size, age,
and sexual maturity. Surveys should be expanded to determine abundance
and distribution.
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Table 3. Florida west coast landings of Atlantic thread herring
from 1967-1983 1,

Year Pounds ‘ Metric tons Value ($)
1967 7,746,585 3,521.2 64,836
1968 12,006,010 5,457.3 123,458
1969 5,590,445 2,541.1 61,314
1970 519,794 236.3 16,107
1971 918,285 417.4 32,225
1972 804,963 365.9 27,790
1973 952.572 433.0 43,246
1974 731.543 332.5 34,980
1975 860,835 391.3 50,314
1976 286,016 130.0 12,213
1977 190,345 66.3 8,988
1978 55,626 25.2 2,423
1979 511,973 232.2 42,753
1980 116,015 52.6 7,748
1981 492,341 223.3 40,468
1982 294,846 133.7 14,250
1983 210,486 95.5 13,347

Ipata source: U.S. Dept. of Commerce, NOAA, NMFS,
Current Fisheries Statistics 1967-1983. Florida landings,
annual summaries.
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20

Adult Atlantic thread herring, Opisthonema oglinum (Lesueur 1818) (from Hildebrand 1963).

Figure 1.
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Figure 2. Distribution of Atlantic thread herring in the western
Atlantic.

21



*(9861) YVYON ‘-wwo) -dag °s'n
woay udaje]) -spunoJb Buiys!y |E1DJ3WWOd puUe UO!I3EUIUdDUOT 4O seade Jofew

Buimoys OD1X3W 40 4|Ng 2y3 uy Buraussay peasyl dSijue|ly 3|nNpe jO UolINqldlsig ‘¢ 2unbi 4

HIVEOS! ¥313W 0§ - ----

ANNOAD ONIHSIA
TVIDIIWWOD

e

NOILVIINIDONOD
11Nav 4Orvw

OJIX3IW

V3I3v 11Nav d0Orvw

v3idv 11nav

OJIX3IW

40 31n9O

valyoTd

\ N k

SVYX3il

-

)
J<_" SW VNVISINOT

r — - J

22



Figure 4.

Opisthonema
oglinum
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Figure 6. Larval and juvenile development of the Atlantic thread herring,
Opisthonema oglinum (from Richards et al. 1974).

25



(°o/,)  SINIOdAIW ALINITVS

9€ 6 pE€ EE TE 1€ O0€f 6T BT LI S0E 98T S9C ¢Sbl ¢TT SOT &8l

(LL6L 2pnoH wou )yl -1L61
Buranp epraof4 4O ISEOD 3S3M Yl JJO S3lliuj|es pue saunjesadwal adeyuns
01 uojle|as ul (ww G>) dease| pue sbba buiuaay peauyl drijuefly 40 IIU3IUNIIQ

(3,) SINIOdAIW 33¥N1VIIdWIL

2 IVAUVY JVALV] i
T 1 © T 1T 17§ U d T 7 T 1
$993 $993

oot

ol

0]4
ot
oy
019
09
0L
o]}
06

ALINITVS

FANIVIIdWIL

oot

*[ @anb1 4

ADNINOIY4 IALLVINWND LN3IDA3d

26




8

[A:]

*(1ddissiSStW ‘e nobedsed ‘SJWN Aq paplaoad eirep) $861-0561 ‘Alenuga 4-42quwadaq
woJy (MEBJY 14 O B AQ pa3d9( 0D J4y/sq| Ui Buiaday pesayl d1jue{ly jJO Sd3e4 Yd3ed uedy

£8

v8 S8 98 L8 88 68 06

OJIX3IW 40 41nS

vanold

*g 24nbi4

16 6 £6 6 S6 96 L6 86

00l< O

ool-—lIs

0§ —12
0z -1l O
ol-9 O
§—1 0

31VY HOLVD NV3IW

VNVISINO1

27



18

[4:]

£8

¥8

“(1ddississiy ‘e(nobedsey ‘SJWN Aq papiaosd elep) G8-0961 AewW-yduey
wouy s(Meul 1004 Of AQ pa1d3| (0D Jy/sq| ur bujausy peasyl Dllue(ly JO S31eJ ydled uedy ‘6 24nbi 4

S8

98 L8 88 68

OJIX3IW 40 41NO

06

16 [4.) £6 ¥6 S6 96 L6 86

00l< AHV

ooL—1S
05—1Z
oz—11 O
o1-9 0
s—=1LO

JIV¥ HOLVD NVIW

VNVISINO1

28




wousy s|meisl 31004 O AG Pa129[ (02 J4y/sq| Ul

18

[4:]

£8

*(1ddyssissiy ‘e(nobedsed ‘SJWN AQ papiaosd erep) §g-096( ‘3Isnbny-aunp

14:] S8 98 L8 88 68

OJIX3IW 40 31nO

valyois

Buiaaey peodyl d2(3ue(ly 4O S3Jed ydied ueal Q| 24nbj4

06 16 6 €6 14 S6 96 L6 86

00l< O

oo_l_mO
oml_wo

oz-1l O
ol-9 O
$—1 O

31VYd HOIVD NVIW

29




"(1ddississiW ‘e|nobedseq ‘S4WN Aq papiaousd elep) G8-0G6| ‘IIqUIAON-45QUWIIdIS WOy
s|meusl 1004 Of AQ pa1da| (0D Jyssq| ul Buriasey pesuyl orlue|ly jo sales ydled ueay || 24nbyy

8 [4:] £8 14:] S8 98 L8 88 68 06 16 4] £6 v6 S6 96 L6 86

oo—AO

ool =S O
06 —-1T O

oz—1t O

ol-9 O
OJIX3IW 40 41n9 c—1 O

31VYd HOLIVD NV3IW

30

valdold VNVISINOT




