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A Study of the Fighes of Upper Galveston Bay

Abstyacth: Forage fish and juvenile game fish samples were taken regularly
with standard trawls and seines, while trammel nets, gill nets, beach seines,
and rod and reel were used extensively to sample adult game fish. Hydro-
graphic and climatological data were collected in conjunction with each
sample to correlate these factors with the seasonal abundanceg ceourrence,
and distribution of the collected vertebrates.

Three hundred and thirty gamples were made, resulbting in the collection
of over thirty thousand fish. Ten new species and one speeies, last collect-
ed two years ago, were recorded in this year's checklist, while nineteen
species collected or observed last year were missing.

Anchovies, croaskers, and sand trout, respectively, were the most
abundant forsge speciles in the collections. Game fish seemed to be more
abundant in the bays. in 1961 than in 1960. A total of 580 redfish, sand
trout, speckled trout, drum,sheepshead, and flounder were tagged for growth
and migration studies. Spawning and/or nursery habitate of these speeles
were located and plotied.

Population mass and species composition varied with the seasons. The
summer populations were usually large and predominently merine, while the
smaller winter populations were generally a mixture of fresh water and
marine species.

Objective: To determine the vertebrate forms present, their relative
seasonal. abundance, periods present, and distribution in relation to
hydrographic conditions.

Procedurea: The vertebrate marine animals were collected by methods
considered best sultable for the type babitat to be sampledu Following
is & list of the standard equipment used:

(1) 10 foot shrimp travl - 1 1/4 inch - 1/k irnch mesh liner.

(2) 12 foot shriwp ftrawl - 1 3/8 inch mesh -~ 1/2 inch mesh liner.
(3} 20 foot bar-seine - 1 1/b inch mesh.
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(%) 6 foot bar-seine - 1/h ineh mesh.

(5) 60 foot bage-seine - 1/2 inch mesh.

(6) 20 foot mimnow seine - 1/2 inch mesh.

(7) 100 foot bag-seine - 1/2 ineh mesh.

(8) 1200 foot trammel net - 3 1/2 inch mesh.

{9) 1500 foot gill net - 3 to 5 inch mesh.

(10) 900 foot beach seine - 2 1/2 inch mesh wings - 2 inch mesh pocket.
(11) Rod and reel.

(12) Plankton net.

Figure 1 is a map of Avea M-2 with all sample stations plotted. ALl
travl and bar-seine collections were timed (15 minutes) and palled at a
regulated speed to cover approximately one sere. The minpow and bag-seine
were pulled approximately one hundred yards for a guantitative sample at
each station. The gill and trammel nets were set for s given period of
tlme or were cireled and the area covered caleculated. The beach seine was
also cireled.

The marine animals caught in the ebove mentioned operations were meage
ured in millimeters for standard length and sometimes for total length.
Stingrays were the exception to the rule as they were measured from wing
tip to wing tip. When an enormous number of one specles was caught, a
representative aliquot was usually measured and the remainder eithar cal-
culated or counted. Hydrographic and climatological data were recorded
at the time each sample was made to correlate ocecurrence and abundance with
these factors. Most of the adult game fish were measured in standard and
total length, weighed, tagged, and released. Monel tags with TGSFC stamped
on one side and a number on the other were used. The tag number and rela-
ted data were recorded in a log at the Seabrook Field Iaboratory. Most
geme Tish were tagged in the upper right Jaw, with the exception of sheeps-
head which were tagged in the dorsal fin and flounder which were tagged
in the peduncle.

A "Condition Factor" was determined +to express the condition or "degree
of well~being” of the game fish during the four seasons of the year. As
this was to give only a genersl idea of the variation of the condition, the
sex,length, and age of the fish collected were not taken into account.

The reciproeal method was used to caleculate the condition index. The
formla used in determining the factor was K (Condition factor) — Weight
in grams times the reciprocal of ithe cube of the length,

Findings: . The study was an extension of last yearts project with cerbain
modifications. Trawl samples were reduced to o minimum, while seine,
trammel and gill nets were used more extensively to sample the game fish
from juvenlle to adult stages. More time was spent on life history studies
of game fish than in the 1959-60 project which emphasized collection and
identifiiation of all species present. (A continuation of Renfro's 5859
project. '
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During the current period of  study three hundred and thirty seaples
were made, resulbing in the collection of over thirbty thoussnd speclmens.

The following nineteen species, colliected or obeervad in 1859-60, were
missing from this yesr'e checklish:

Anchoa hepsetus, Opisthonema oglirum, Syngnathus floridae, CenbSropristes
philadelphicus, Mewbras martinica, Poronotus itriacanthus, Bisscla marginata,
Ancylopsetta guadrocellata, and Tursiops trucatus were all thought to be
missing because of low salinities.

Ameivrus melas, Ictalurus f. furcatus, Gembusie affinis, Apbredoderus
sayamnus gibbosus, Chaenobyryttus sulosus, lepomis microlophus, Pomoxis
anmularis, Goblesox strumosus, and Opsanus bets were missing due %o
unknown factors..

The vertebrate fauns were classified according to American Fisheries |
Soclety's "List of Common and Scientific Names of Fishes from the United
States and Canada.” Seventy-five species, including thirbty-nine families
of seven orders, were found in the bays this past year. These are included
in the following checklist with related Pacts ahoubt each species.

Eleven species collected were not found in the 1959-60 vertebrate
survey. Of the eleven, ten, noted in the following checklist by two
asterisks (%¥), were species reported for the first time in Avea M=2,
while the eleventh, noted by a single ssherisk (#), was reported in
Renfro's 1958-59 survey.

‘Class Chondrichthyes

Order Squaliformes

Carcharhinidae

Carcharbinus leucas {Milier and Hemle). Bull Shark. This species,
caught in Trinity and upper Galveston Bays during the summer and late 21l
months, was taken only in gill and ftrammel nets in water with a salinity
range of 7 to 10 ®/oo and a temperature range of 27 %o 30°C. It is a
predatory species feeding chiefly on live fish.

Dosyatidae

Dasyatis sabina (IeSueur). Atlantic Stingrsy. Anobher commor bay
inhabitant during the spring and suwamer months, this sbtingray was usually
caught during netting operatiouns, although it was ogecasionally taken in
travl and seine samples. Found in a salinity range of 5 o 10 %Joo and
a water temperature range of: 19 to 3O°Ga3 it was most abundant in June
when females moved into the bays to give birth o young.
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Myliobatidae

Rbhinoptera bonssus (Mitchilil). Cownose ray. Targe schools of this
ray moved into the bay during August. The salinity at the time vas

9 ofoc and the water temperature was 30°C. The rays probably moved

into the area te give birth to their young. '

Order Semiocnotiformes
lepisosteidae

Lepisosteus osseus (Linnaeus). longnose Gar. 'This gar, an occasio-
nal visitor to Ares M-2, was usvally taken in trammel and gill nets in
both bays. It was found in a salinity range of 5 to ¢ o/oc and a water
temperature range of 12 to 25°C. Stomach analyses indicate that it
feeds primarily on live fish.

lepisosteus spatula Iscepede. Alligator gar. This was the most
common gar and sometimes the most abundant fish teken during netting
operations. Occasionally it was also taken in the travl and seine.
The alligator gar was found in a salinity range of & to 9 ofoo and &
water temperature range of 12 to 30°¢. Tts feeding habits are siwilar
to the longnose gar, as it also feeds voraciously on live fish.

Some local fishermen feel +that since commercial netbting has been
prohibited in the bays this gar has multiplied to a point that it
endangers the game fish population.

Order Clupeiformes

Elopidae

Elops saurus Iinnseus. Tadyfish or Tenpounder. Seining and netting

in Trinity and upper Galveston Bays during the suwmmer months usually
yielded specimens of this fish. They were found in a salinity range
of 5 to 10 o/oo and a water temperature range of 28 to 30°¢.

Clupeidae
#¥% Alosa chrysochloris (Bafinesque). Skipjack herring. One speci~

men of this fish was taken in October 1961 at Dowble Bayou in TPrinmity
Bay in a salinity of 6 ofoo and a water temperature of 15°C.

Brevoortia patronus Goode. Largescale menhaden. (Figure 2). This
was the fish usually involved in the tremendous fish kills in past
years. large schools of menhaden moved into hoat basins and other
areas of poor water ecirculation where they -depleted the dissolved
oxygen in the water. A case in point is the Houston Yacht Clud in
June 19560. However, during this year's study, no major menhaden kills
occurred.

Menhaden were a cormon inhabitant of +the bays all year, becoming
more abundant during the winter months. This plankton feeder is an
important food item for redfish, speckled troub, and channel catfish.
1t also plays an important part as a food item for other predatory
species.
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Dorosoma cepedisrum (IeSueur). Gizzard shad. This is ancther forage
species canght occasionally in Trawl and net in Trinity and Upper
Galveston Bays. It was found in a salinity vange of 4 tc 10 o/oo and
a water temperature range of 12 to 309C.

Dorosoma petenense (Gunther). Theadfin shad. Specimens of this shad
were commonly caught in the fresher portions of the bays during the summer,
fall, and winter. It probably plays the role of a mincr forage species
during periods of freshets.

Engraulidee

Anchoa mitchilii (Valenciemnes). Bay anchovy. (Figure 3). This
indigenous forage species, found in wide salinity and temperature
ranges, was the most abundent fish caught during the summer and eariy
fall. I% was an imporitant food item for croakers and sand trout as
indicated by stomach analysis.

Ordexr Myctophiformes
Synodontidae

Synodus foetens (Idimmaeus). Inshore lizaxrdfish. The lizardfish was
caught only twice during this period of study, near Smith Point in
Trinity Bay and at Humble Camp in upper Galveston Bay. Iittle is known
of the feeding habits of this flsh or of its value as a forage species.

Order Cypriniformes
Cyprinidae
Cyprinus carpio Idnnaeus. Carp. One specimen of the carp, a fresh-

water species, was found at Surf Osks in upper Galveston Bsy during a
period of extremely low salinity in July 1961.

*% Notropis sp. This freshwater minnow was csught in a seine in a marshy
habitat near MeCollum Park in Trinity Bay in a salinity of 4 o/oa and
a water temperature of 20°C.

Catostomidae

Tetiobus bubalus (Rafinesque)a Small-mouth buffalo. Trammel neitting
at Lone Oak Bayou in Trinity Bay during periods of exbreme freshets in
March and July 1961 ylelded over sixty specimens of this fish, ranging
. from 235 to 450 millimeters in length.

Ariidae

Bagre meripus {(Mitebill). Gafftopsaill catfish, (Figure 4). The
gafftop was first taken in trawl and net semples in early May and con-
tinued to appear in the collections until late November 1961.
Temperature seemed to be the ilmportant hydrographic factor controlling
the oceurrence of this species, while salinity seemed to have 1ittle
effect. It is frequently taken by sporbsmen and is considered by some
to be an excellent food fish. Stomach analyses indicate that the
gafftop feeds primerily on small fish and shrimp.
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Galeichthys felis (Limwasus), Sea catPish or Herdhea? cetfish {Figare 513,
Hardhead catfish weve abundant during the spring, suwmesr and fall mich o
the chargin of most sportsfishermen and blelogiste. large herdhesd eatPish
first moved inbto the bays in March, whern maies carrying egez dominated the
collections. Young then began to appesr in the late spring and conbtinuved
to show up until late Ffall. :

Iotaluridae

lctalurus punctatis (Rafinesque). Chamnel catfish, Iast year, during
periods of extreme freshets, Trinity Bay became an ideal habiied For
channel catfish. They were so plentiful during spring snd summer months
that some of the commercial trot-liners moved thelr equipment to the bay.
There were also reports of fishermen catching thew in shrimp trawls,

This specles seemed to move into the bay primarily in search of food,

as stomach analyses of several catfish revealed that they were feeding
mainly on Bangis and menheden.

**% Tetalurus natalis (LeSueur). Yellow bullhead. One specimen of the
yellow bullhead was caught in upper Galveston Bay during a period of low
salinities in November 1960C.

Order Anguilliformes
Opliichthidae
Myrophis punctatus Iutken. Speckled worm eel., This was the only species

of eel caught during this periocd of study. It was taken ir the trawl and
bar-seine in the bays and adjacent lakes.

Crder Beloniformes
Belonidae

Strongylura marina (Walbaum)o Atlantic needlefish. Seine samples from
Trinity and upper Galveston Bays during the sumer normally yielded
specimens of the needlefish, They were also observed feeling on young
fish and shrimp at the bulkhead at the Seabronk Field Ieboratory.

Order Cyprinodontiformes
Cyprinodontidae
Adinia xenica (Jordan and Gilbert). Diamond killifish, One specimen
was taken in the seine in the Ruppia beds near Lone Oak Bayou in Trinity

Bay in July 1961. This killifish probably playe a minor rolz as a food
iten for predatory species. :

Cypzinodon varisgabus lecepede. Sheepshead minnow. Thie small minnow,
2 common inhabitant of the marshy areas, was capuble of withstending
rapldly fluchtuating salinities and tewperatures, and low concentvations
of dissolved oxygen. ILike other cyprinid minnows, it probably played

a minor role as forage species.
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Fundulus grandis PBalrd and Girerd. Gulf killifish. Another common
marsh dweller;this species is also very hardy and capable of withe
standing adverse hydrographic conditions. It t00; 1s a minor food
item for predator species.

*¥Fundulus pulvereus (Evermsnn). Bayou killifish. One specimen of
this killifish was taken in a seine in the marshy ares nesar Surf Ooks
in upper Galveston Bay. This fish may also be a minor forage species.

Fundulus similis (Baird and Girard). Iongnose killifish. This
forage species was taken in the marshy hsbitats of both bays in rela-
tively high salinities.

Iucania parva (Baird and Girard). Rainwater killifish. This
brackish water species, generally caught in the seine in marshy
habitats, plays a minor role as a food item for predator species.

Poeciliidse

Mollienesia latipinna IeSueur. Sailfin molly. The sailfin molly is
another of the brackish water minnows that is usually taken in the
seine in the marshy areas of the bays. It is probably a minor forage
speciles.

Order Gasterosteiformes
Syngnathidae

Syngnathus scovelli (Evermann and Kendall). Gulf pipefish. One .
speciemen was taken in the seine in the marsh at MeCollum Park in
Trinity Bay. The salinity at the time was L o/00 and the water tem-
perature was 12°C.

Order Perciformes
Lobotidas
**% Lobotes surinamensis (Bloch). Tripletall. Juvenile tripletails

were observed swimming around the pilings and bulkhesd at the Seabrook
Field Iaboratory boat basin in October 1961.

Centrarchidae

*¥ lepomis macrochirus Rafinesque. Bluegill. A juvenile specimen of
this freshwater sunfish was taken in the bar-seine at Mud Iake in Febhw~
ruary 1961 in a salinity of 0.7 o/oo.

Pomatomidae

* Pomatomus saltatrix (ILinnaeus). Bluefish. One Juvenile was taken

in a seine in May 1961, over shell bottom in Clear lake. A% the time

the salinity was 8 ofoo and the water temperature was 27°C. This species
is an excellent food fish that normally travels in large schools in the
gulf. It is only a casual visitor to Ares M-2, utilizing the bays as

a nursery habitat.
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- Carsngidse

Coranx hippos {Linnaeus). Crevalle jJack or Common Jack. In July 1961
four juvenile specimens of the common Jack wers caught in a seive in the
Ruppia beds in Prinity Bay. The salinity at the time was 2.1 %/co.
Although this fish iz normally classed as a predator, in Area M-2 it
probably plays the part of a forage species.

#% Coranx latus Agessiz. Horse-eye jack. In Fuly 1961 several specimens
of this jaek were taken in & salinity of 1.5 G/oe, in a seine a8t Surf Qoks
in upper Galveston Bay. The horse-eye jack is normally classed ag &
predator, but due to the size of the specimens taken in the bays, it was
clasgsed as . a forage species.

Chloroscombmis chrysurus (L:‘s‘.nnaaus)o Bumper.  The August travwl collec~
tions in the Bouston Ship Channel at Five Mile Pass vielded ove specimen
of this forage species. The bottom salinity at the time was 13.9 /o0,

Oligoplites saurus (Bloch and Schneider). Ieather Jagket., Beining in
the Ruppia beds in the Trinity Bay in July yielded several specimens of
this forage fish. The salinity was 1.5 O/c0.

Vower setapinnis (Mitehill). Atlantic moonfish. Moonfish were caught
sporadically during the summer and fall in the Houston Ship Chasunel and

Ced37 Bayou. This forage species was found in a salinity range of 11 to
18 ©/oo. :

Gerridoe

Eucinostomus sp. Mojarras. Mojarra were taken in the hrawl at Cedar
Bayou and Clear Iake in & salinity renge of 5 to 8 ®/oo in December 1960
and July 1961. '

Pomadasyidae

Orthopristis chrysopterus (Linnseus). Pigfish. A juvenile specimen of
the pigfish was taken in July in the seine in s shallow, shell-bobtom
lagoon near Smith Point in Trinity Bay. This forage fish, normally cons
sidered a high salinity specles, was taken in a salinity of 1.k /oo,

Scizsenidas

Bairdiedls chrysura (Iacepede). Silver perch ox Yeliow %ail. (Figure 6).
The silver perch, a seasonal visitor %o Ares M-2; moved into the bays in
the spring and remained until late foll. Juveniles were Tound around,
Roppia beds in July. This species was found in ihe bays i a wide salinity
range.

Cynoseicn areparius Ginsburg. Send seatrout. (Pigure 7). The sand
trout was a common inhabitant of the bays all year, although 1t becaue
more abundant during the warmer wonths. Post lareal specimens firsh
appeared in early spring and continued to show ug uatil early fall.

This fish was more important as a forage species than a game fish, since

-
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the adults are gemerally rvesitricted to sreaz of highsr salinities.
Three adult fisk vere caught and tagged Ffor growth and wmigratlon
studies.

Graoscion nebulosus  {Cuvier). Spotted seatrout or Speckied trout.
TFigure"g. Speckled trout, found in the bays all wear, vere most abun-
dant during the warmer months. Spavners were Tirst token arvound Fuopia
beds in early spring and continued to show up through the summer. Juve-
niles, however, did not appear until early June. They oo were caught
through~cut the swmer around Ruppia. Figurs 9 is a mep showing the
spavning and nursery areas of the speckled trout in Arves M2, Stomach
analyses indicate that this fish feeds primerily on menbeden, wullet,
and shrimp, although other unidentifiable Food items were Found.

Twenty-Tive adult trout vere tagged for growth and migration
studies this year. ‘The majority of these fish were caught with a wod
and reel ir areaz near feeding sea gulls. Gill and trammel netting
yielded poor catches, probably due o the technigue employed rather
than the equipment used.

** larimus fasciatus Holbrook. Banded Drum. The Hovenber 1961 trawl
collection at Five Mile Pass yielded cne specimen of this drum. The
salinity in the Ship Channel at the time was 18.5 o/oo, and the water
temperature was 16.3°C.

Leiostomus xanthurus Lacepede. Spot. (Figure 10). This was a common
forage fish found in +the bays all year. Juveniles began to appesr in
the spring following spawning. Although commonly caught by SpOTrEss
Tishermen they were of little value as a geme Tish due to their small
size.

Menticirrhug americanus (Iinnaeus), Southern kingfish or Scoutherm
king whiting. The whiting is a casual visitor te the higher salinity
portions of upper Gulveston Bay. UThis fish was considered a forage
species, as only juveniles ranging from 20 to 100 millimeters in length
were teken. ILarge vhiting, generally caught in the gulf, are excellent
food fish.

Micropogon unduletus (Iionaeus). Atlantic croaker. (Figure 11).

The crosker, ancther common fish found inm the bays sll year, was one
of the most abundent fishes in the collections during the spring and
summey. Following the fall spawning of the sdult croskers, poste
slarval specimens began +o appear in ‘the collections in late fall and
continued to shov up until early spring. Thiz fish was considered a
winor game fish as sdults were seldom caught in the bays. It was
probably important as a food item for larger predator species. Six
adult croskers weve tagged for grovth and migratvions studles this year.

Pogonias eromis (Linneseus). Black drum. (Figure 12). The drum, one

of the most abundant geme fish in the hays, was found all months of thig
study. Following winter and early spring spavning of this species,
postlaxval specimens appeared in the vays in sarly summer. Figure O

is a map of the grassy, marshy, and shell bottomed nursery areas ubili-
zed by young drum. Stomach analyses indicate that this fish feeds

chlefly on Rengia, shrimp, and other unidentifiod shellfish and crustacea.

- 9 =
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Cne hundred and twenty drum were tagged and zelesased for growth apd
migration studies.

Scisemope ozellata (Limnaeus). Red drum, Channsl Sess, or Hsdfish.
(Figure 13). The redfigh is a common geme Fisk ie the bays all FEEY,
becoming more sbundant in the fall and early winter. Most of these fish
vere taken from schools in the shallows of both bays in gill nets, which
were set in early worning and late evening. They seemed to feed chiefly
on shrimp, menhaden, and mullet, although other, unidentified food items
were Tound in their stomachs. Only two juvenile specimens, 50 and 130 mm,
were collected in March and Juse 1961, vespectively. 3Both specimens
vere taken in the bag-seine ir the marshy area near Surf Caks. Morve
work needs to be done oun locating and mapping nursery habitats For

this important game species.

Eighty adult redfish were tagged snd released in Area M-2 this past
year. The majority of these fish were caught in the fall at Double Bayou
in Trinity Bay. Others were collected, tagged, and releazed at various
locations in both bays. One tagged fish, returned by a commevcial
fisherman, was found dead near the Seabrook Field Laboratory bulkhead
on Moy 10, 1961. Tt had been tagged at Scott's Reef in upper Galveston
Bay on the previous day. No wvalid data could be obtained from thig
return.

Stellifer lanceolatus (Holbrook). Star drum. {Figure 1h). The star
drum, a sporadic visitor to Area M-2 from June %o December, was another
of the forage species in the bays. Usually found in areas of relatively
high salinity, numerous star drum were collected in the ship chaunel

in the early summer. Two influxes of juveniles appeared in the bays

ir July snd September 1961.

Sparidae

Archosargus probatccephalus (Walbaum). Sheepshead. (Figure 15).
Sheepshead; the wost abundant game fish taken during the sumrer, were
common In the bays from March to November 1961, The majority of these
Tish were taken in the Ruppia beds near Ione Osk Bayou, although others
vere collected elsvhere in both bays. Only one juvenile specimen,
cavght in Mud Lake, in June, 1961, was taken %his year. Additional study
of the nursery hahitats of this species is needed. Stomach apalyses
show that this fish feeds meinly on Ruppis and an unidentified algse.
Barnacles, shells, cvabs, and shrimp were also oceasionally found.
Three hundred and thirty eight sheepshead were tagged for growth and
migration studies. As yet there have been no tag returas.

Lagodon yhomboides ({Iinnaeus).. Pinfish. The pinfish was found in the
bays during the warmer months in a habitat similar to that of its cousing
the sheephead. Although it was a big nuisance during netting operations,
it was an important forage species for game Tish. Sportsfishermer some-
times use pinfish as live bait for brout and redfish.

Ephippidae

Chactodipterus faber (Broussonet). Atlantic spadefish. .Whis fish was
found in higher salinity areas sporadically throushbout the year. It was
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consi@ared a forage species as only juveniles wers found in *he samples.
Trichivrdas

Irichiurus lepiurus Idnnsens. Atlantic cutlassfish. A casual visitor
o the bays during the warmer months, the cutlassfish was most abundant
in the ship chamnel during the summer. High salinities and water Temper~
atures controlled the cccurrence of this species in the hays. It is
probably utilized as a food item by large predator species.

Eleotridae

** Dormitator maculatus (Blach). Fat sleeper. Onme specimen of this
fish was taken in the trawl at Five Mile Pass in September 1961 in a
sallnity of 6 o/oo.

Gobiidae

Gobicides broussonete lacepede. Violet goby. Trawl samples from Cedar
Bayou, Clear Iake, and Trinity Bay yielded five specimens wvenging in
size from 260 to 410 millimeters. It occurved during periods of extrem-
ily-low salinities, provably having migrated into the ares from a neaxby
rlver, creek, or bayou.

Gobionellus boleosoms, ({Jordan and Gilbert). Darting goby. This Goby
was usually taken in seine samples from Taylor and Mid Lekes during the
fall. Specimens vere never found in a salinity above 5 o/oo.

Gobionellus hastatus Girard. Sharptail goby. Taken sporadically in
the trawl in upper Gelveston Bay, this species was found in a salinity
range of 0.2 to 10.0 o/oo.

Gobiosoma bosei (ILacepede). Naked goby. This minor forage species
was found in the bays all year in a wide range of salinities. Appare
ently not confined to any particular type habitat, it was found on
oyster reefs as well as in the open bays.

Mierogobius gulosus (Girerd). Clown goby. This is another member of
the goby family that was common in the area all year. It was found in
the lov salinity areas of Mad and Taylor Lakes.

Triglidae

Prionotus tribulus Cuvier. Bighead searobin. This year-rouod inhabitant
was was most abundant in the fall. Spawning probebly occurred in the late
summer, as postlarval searobins moved into the aursery areas in october.
This eurybaline species ig probably of little wvalue as a forage fish
because of the sharp spines on its head and body. :

Beleniidse

*% Chasmodes bosquianus (Lacepede ). Striped blenny. Twe specimens,
taken in a salinity above 15 ofoo, were collected in February at Five
Mile Pass and in November 1961 at Redfich Teland.

- 11 -
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Hypsoblennius ionthas (Jordean and Gilbers). “beg 4 blemny. A reaf
dweller that was taken in the oyster dreagﬁ naay Rka?ﬁsh Iglsnd, this
fish was found in salinities sbove 15 ®foo.

Ophi&iiﬁa@

Ophidion sp. Cusk eel. Four specimens of the cusk ﬁ&lg raaging in size
from 30 to 50 millimeters, were caught in the trawl at stadion § in
February 1961. The water temperature was 11.80C. and the salinity was
18 °/oo. : .

- Stromaieidae

Peprilus paru (Linnaeus). Haxvest fish. This was a warm weather visitor
that was usually confined to the high salinities of the ship chennel.

_Mugili&ae.u

Migil cepbalus Linnaeus. Striped mullet or Black Millet. This was a
common forage specles that usually moved in large schools. Fee muliet
were caught in the Fall and probably’ moved out of the area in. early winter
to spawno' Postlarval mllet began To. appear in the bays in February and
were .common until July. The black mallet, which supports a valaable
comnercial fishery in Florida, bas the same ‘commercisl poteéntisl in Texas'
if the public could be couvinced of -the excellent food value of this fish.

*% Mugil curems, Valencienmes. White mullet. In AuguSt’Seven.spé¢iméns‘
of this forage Ffish were caught in Trinity Bay in a salinity of 3.4 Cloc.

ani&ia herylllna (Coye) Tidewater silver51de° Sllver51deq, common in
the bays all year, were most ‘abundant during the spring and summer. This
forage species was found predomimately it mershy and grassy habitats.

Polydactylus octonemms {Girard). Atlantic threadfin or Eight-fingered
threadfin. Although this was generally a common Fforage species found
during the warmer months in 1960 it was aot collected in 1961. Iower
salinities probably accounted for its dbsence.

Order FPleuronectiformes
Bothidae

Citharichthys gpilopterus Gunther. Bay whiff. This flat fish, a coumon
Torage species, was most abundant during the spring and summer when juveniles
move into the mursery areas of Taylor and Mud lakes.

Paralichthys lethostigms Jordan and Gilbert. Southern fiounder.

(Figure 16). The southern flounder was found all year in the bays,; bub
was most abundant during the spring. Juveniles began to appear in the
nursery areas in April and continued to shov up wntil late summer., Iarge
flounder were usually teaken in trawls over mud and sand bottoms. Some
larger specimens were also caught during netbing operations. Juveniles
were found in such shallow, mddy bottomed nursery areas as Mud, Taylor,
and Clear lakes. Stowach analyses indicate that this fish feeds princi-
pally on small fish, shrimp end various unidentified crustscea.
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Figure 9 iz a map of zome of the Flounder mirgar
In the future, move work needs to be done or o
for this lmportant game fish. :

¥ grounds in Avea M2,
ating and mwapping nurserys

AlL adult flounder were $agsed snd relsased in +he hays o growkh and

migraticn studies. A few Juvenile flounder wers alzo tageed ard released
in the nursery areas. _ . o

One of the area’s most highly prized gams fish, the flovnder ususlly aver-
aged one pound in +the sporbsman’s cateh. The largest Tlounder reporied
in Area M-2 was a six pounder caught by a sportsfisberman at Ssy Iecn in
upper Galveston Bay, :

Scleidae
Achirus lineatus (linnseus). Lired sole. his forage fish wag common

during the summer, fall, and early winter months. Juveniles were more
abugdant during the fall in arcas suchk as Mad and ﬁay;er Iskes.

Trineetés maeulatus.(Blochland Schneidérjt' Hogehoker. This s a common
forage speciss that was taken in a wide salinity range in hoth beve and
the lakes adjacent %o the Lays. . :

Cyngglo$§idae

Symphurus plagiusa (Linnseus). Blackcheek topguefish. Ancther of the
year-round dwellers in the bays, this fish wasz also capable of withshand-
ing a wide salinity range. .

Order‘Echensifarmes
Echeneidee
Echenels nsucrates ILinnseus. Sharksucker. Ons specimen of the shark-

sucker was found abttached tc a cownose ray, cavght near Ia Porbe in upper
Galveston Bay in August 1961.

Order Tetracdontifirmes
Tetracdontidas -
Sphasroides nephelus (Goode and Besn). Southern puffer. The puffer was

found in the higher galinity portions of the bays during the sumer avd
fall.

Order Batrachoidiformes
Batrachdididae
Porichthys porosissimus {Curvier). Atlantic Midshipman. This is probably

the most common wember of the tosdfish family oecuring in the bays. It
was usually teken in the ship chanmel and around oyster reefs.
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Commentg: The overall hyirographic conditicous in the bays seswsd Bo bo

mich bebier sulted for large gome Tigh this vesr in compsvison bo the
1959-1960 survey. Table 1 shows the average muber of ssch species sanghb
per haul per month. There was little change in waler temperaiures excepd

in November which was wammer thag i 1960. Salinidies vers mel lowes,
probably creatling & harrier for sowe of the fish thed were Ffound in the

bays last year but vwere missing in 1961. OFf course, there wers a number -
of freshwater species collected during the previouns study that were misse
ing this yvear, and thelr absence can not be explained on the basis of saline
ities. A more thorough study is needed of the physical and chemicsl conditicns
correlated with the occurrence of the variouns $peale% before these snd other
gquestions can be ansvered sabisfactorily.

Prepared by: Biward J. Pullen 8, P. Holstetber
Blologisth Bagional Supervisor
Approved by «&mA£MC¢_/f ;2?459
Coordinatod
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Carcharhinug leucas
Dagyatis sebina
Bhinopters bonasus
Lepisosteus osgeus
ILepiscgtsus spatula
BElops ssurue

Alosa ehrysochloris
Brevooriia pabtronus
Dorosona cepedianum
Dorosome petensnse
Anchoa mitehilli
Synodus foetens
Letiobus bubalus
Bagre marinus
Galeichtys felis
Tctalurus punctatus
Ictalurus natalis
E%wowwwm punctaitus
Strongylurs marina

Adinia =zenica

16.50

«20
8.50

.20

ﬂwoo
oom
.05

«30

Average Number of Fishes Teken per Hsul, dw"wﬁu&smg in Area M-2

Year_1960-61
Dec. dJan. TFeb. Mar. Apr. May June  July Aug. Sepk. Oct. lNov.
»30 <20 SOl
.05 12 1,50 yal .20
»50
.05 .05 -05
.05 .82 .08 +25 -10 Kexd .05
210 .39 A0
.05
5.20 59.00 19.00 k.16 7.60 2h.20 0.0 2.96 9.10 1.68 27 322
+20 <96 1.10 .70 .0l 7S
1.20  9.40 250 1.85 3.00 2.26 1.18 Th
8,20 12.90 3.20 8.20 14.k0 23.80 7.40 Tum. Num. Kam. Mam,  Wum.
.03
2.80 .03
.16 «20  1.29 1.50 .55 .18
-20 32 231 1.12  1.10 3.00 9.30 T7.20 1l.k1 2.42
.05 .05 .73 .08 28  1.50 <Th
.10 .0l 71 .0l
Lo .09
1k
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Bble I

wprinodon variegatus
unduluz grandis
andulus pulversus
undulos similis
ueanis parve
bhllieresis latipinna
epomnis macrochirus
omatomus saltstrix
aranx hippos

aranx labus

hloroscombrus chrysurus

ligoplites saurus
cmer setapinnis
yngnathus scovslli
yprinus carpio

icinostomus sp.

rthopristis chrysopterus

iirdiella chrysura
/moscion arenarius

moscion nebulosus

Average Wumber of Fishes Taken per Haul, by Months, in Avea M-2

Year 1960-61

Hovo Dee. Jan. Feb. Mar. Apr. May June July  Aug.
U5 TW90 2,80 1,20 .63 2.90 <71
2,90 67 bk Ol «30 .36
.05
.05 10 .32
.05 .06 .03 Nl
-05 50 .60 .03
»05
<04
.10
.03
.09
.32
<09
.05
.03
.10 .03
.03
.10 Oh 1,70 1.50 40 Ol
1.70 .70 .05 .05 .02 T7.80 21.10 22,20 11.90 11.50
.05 .09 Mo 08 2.00 L09

Sert.

Oct.

OOMN»

.18

2,50
Ok

Nov.

.10
3.96
15

Ty 2(’0



Tablel Average Number of Fishes Taken per Baul; by Months, in Avea M-2

Year 1960-61

- Bpecles Nov. Dsg. Jan. Feb. lMar. Apr. My Jupe July Aug.  Sept. Och.  HNov.
Larimis Taselabus o L5
Iedostome xanthuras 9.7C  2.90 k.20 2.60 6.00 7.00 1.12 2,70 2,32  2.00 55 48 1.53
Micropegon nndulatus 9.40 15.60 18.80 30.00 20.20 k40.00 38.00 B1.4G 86.00 34,10 13.50 1.40 16.80
HMenticirrbus amsricanus .20 . .03 0L .05
Pogonias cromis 09 1.40 0k .30 1,70 .i0 6.50 .31
Sclaenops ocellata .60 25 .10 .10 36 .10
Stellifer lanceolatus 2,00 .10 T-60 29.40 .90  Num. L.ho 8,50
Avchossrgus probatocephalus o10 40 25 2.50 9,60 .50 el .32 0L
Lagodon rhowboides . 50 ofl  1.00
Chastodipterus faber 20 .10 .05 .16 .08 .03 .09 .13 .05
Trichivrus lepturus 50 .20 L,08 .71 .20 09 16
Dormitetor maculstus | Mol
Golbioides broussonnete .05 .05 .10 L0l Ol
Gobionellus bolecsoma _ .09 .90
Gokilonellus hastatus «30 .05 .05 .03 Nelik «10
Gobiosoma boseci 10 Lo A7 «1h .05 .20 <71 .30 -0l .09 <31
Microgobius gulosus .20 .30 .05 57 .50 .06 .20 .03 .26 rde O .09
Prionotus tribulus 60 10 .05 .05 .06 .09 .09 245 19
Chasmodes bosquianus 05 .05

Hypsoblennius ionthas . , .05

26 )
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Table I . Average Mumber of Fishes Taken per Haul, by Months, in Avea M-2
Year 1960-61

Species Nov,  Dec, Jan. Feh, Mar. Apr. May Jdune July Aug. Sepb. Cet.  Nov.

Ophidion sp.. .20

Peprilus paru .10 43 .23

Mugll cephaiug .05 1,90 Al 22,00 6.0 5.90 75 T.X0 h.70 SO Lk 1,58

Buagll curema -30 |

Menidia berylliina .05 18  1.00  T7.50 .88 5 1,10 053 Mol .05

mﬁww@ma@wmﬁm octonemus .10

owﬁwmwwawﬁwwm spliopterus 230 W5 .05 .90 3.00 3.50 2.06 .60 .36 .36 .60

Paralichthys lethostigme, .30 .10 .59 <14 4o Ul .33 .08 o1k .10 .01

Achirus lineatus 1.20 .35 .03 .09 1.45 .95 .37
»ﬁ%ﬂwﬁmawmm maculatus Lo 60 1.00 .05 .30 .06 .16 1o .28 .09 .18 .09

wwg@wsuzm wwmmwsmm 2.40 kO .30 .03 <14 .09 .68 AL 1.66

Echenels nsuerates . .09

Sphaeroides nephelus <20 L0 L7 L.50 .50 =13 .31

Porichthys porosissinus .10 .0k .09 .13 .15

Notropis sp. .05

Number hauls per month 20 20 6 23, 22 16 24 35 28 22 22 a2 26
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‘F:i_;gg};'e X

Collection Stations, Avea M-2

tiear Lake

4  Travl stations and trawling direction (Clear Iske and Heare trawl
3 - statlons for the shrimp study).

@ . Small seine stations (Mad and Taylor lLakes are Bar-seine stetions
for the shrimp study). ’

@ ~ Beach seine, gill and trammel net stations.

..3_95
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Anchoa mitehilli {Valenciennes)
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Millimeters

Millimeters

Figure Lt -

2004 Bogre marinus (Mitehiii)
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Millimeter

Millimeter

Figare 6

Bairdiella chrysuve (lacepede)
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Figure 7

Cynoscion avenarius  Ginsbhurg
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Condition Index (K)
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~-Figure 8

Cynoscion nebulosus (Cuvier)
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Seasonal variation in condition factor in
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Pigure 9
Game Fish Nursery Areas

Area M-2

LARE

Archosargus probatocepbalug =w=- X

Sclaenops ocellata =w=mmmmmamm=

Cynoscion nebulosys me=mmmmmmes 14

Paralicthys lethostigms ==w—m-w £

Pogonias cromls —— e O
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Plgure 10

lelostorus xanthurus Locepede
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_ Figure 11
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Micropogon undulatus (Iinnacus)
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.uFigure 12

Pogonias ¢ romis {Iinnaeus)
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Figure 13
Seiaenops ocellats (Iinnaeus)
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Condition Index (K)

Figure 1k

Stellifer lanceolatus (Folbrook)
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Figure 15
_ Archosargus probatocephalus {Walbaum)
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Condition Index (K)

27

.- Figure 16, .

Paralichthys lethostigma Jordan and Cilbezt.

Wintex Spring Summey Fall

Seasonal variation in conditionfactor in Soubthern Flounder.
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