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Project Name: An Ecological Survey of Area M-2.

Period Covered: I November 1959 to 1 Nevember 1960, Job No, A=-2

Collection and Identification of Vertebrate Forms Present in Area M-2 and
Determine Their Relative Seasonal Abundance,

Objective: To determine the vertebrate forms present, periods of presence
and relative seasonal abundance in Area M-2, .

Procedures: The vertebrate population was sampled bi-monthly at thirteen

trawl and two bar-seine stations estabiished in November 1959. The trawl
stations were sampled with a trawl that was 12 feet along the lead fine with
1-3/8 inch stretch mesh and a 3 inch stretch mesh liner attached to the cod

end, and a 10 foot trawl with 14 inch stretch mesh and a & inch stretch mesh
liner attached to the cod end. The bar-seine used had a 1/8 inch stretch mesh
and was used to sample the juvenile fish in the shallow nursery areas, A trammel
net, gill net, rod and reel, plankion net, 10 and 20 foot minnow seines, 60 foot
bag seine, and a bottom dredge were used tc supplement the trawl and bar seine
data. All the stations are shown in Figure I.

A1l the fish caught were measured to the nearest miilimeter in standard
length. If numerous individuals of one species were collected, a representative
number were measured and the total amount caleulated or counted. Fish of sports
value were weighed, measured, and tagged for growth and migration studies.

Findings: Eighty-two species of vertebrates were collected from October
1959 to November 1960. A total of 62,539 vertebrates were taken in 40k collec-
tions, which is an average of 154 vertebrates per coliection. These figures
show the bay as relatively productive as far as the vertebrate population is
concerned. - All the species collected were compiled into a checkiist with per-
tinent hydrographic data and relative abundance per month-included for each
species. The checklist is presented in Table 1.

Salinity was an important factor determing the abudance and distribution
of vertebrate species collected in Area M-2. This year excessive rains and
flooding rivers, creeks and bayous poured varying amounts of fresh water into
the bay, thus lowering the salinity and aliowing many fresh water vertebrates
access to the bay. The fauna has been found to vary from high salinity species
in one part of the bay to fresh water species in another area. Another inter-
esting observation was that numerous marine species, especially juveniles,
were able to withstand sudden salinity changes. Some were takenh in the same
trawl collection with fresh water forms. The fresh water speciés caught in
Area M-2 during the study were Ameiurus melas, lctalurus f. furcatus, Ictalurus
P. punctatus, Ictiobus bubalus, Cyprino carpio, Lepemis microlophus, Pomoxis
annularis, and Aphredoderus sayanus gibbisls. These fish were caught in a
salinity less than 4,0 parts per mille. Marine species that were caught in
this same salinity range were Anchca mitchelli, Brevoortia patronus, Bagre marinus
Galiechthys felis, Mugi! cephalus, Folydactylus octonemus, Bairdelia chrysura,
Caranx hippos, Cynoscion arenarius, Lejostomus Xanthurus, Membras martinica,
“Menidiaberry(ina, Micropogon undulatus, Pogoniag” cromis, Prionotus tribulus,
Achirus 1ineatus, Citharichthys spilopternus, and Jrinectes maculatus.




Water temperature was a second impor tant factor governing the occurrence
of certain vertebrates in the area. A few species, such as Rissola marginata,
were collected only during the cold months of the year., On the other hand,
Polydactylus octonemus and Bagre marina are examples of species that move in
during the warmer months. To check the effects of salinity and temperature on
species occurrence and abundance refer to the checklist.

Eight species of fish were collected in the area all twelve months. There
are other species considered year round dwellers in Area M-2 that may have been
missed some months.

GAME FISH OF AREA M-2,

The tremendous amount of sportsfishing pressure in Area M-2 makes a 1ife
history study of the major game fish imperative. Data pertaining to the major
spegies are outlined in the following discussion. Although this data is incom-
plete for determing exact 11ife histories in reiation to Area M-2, it offers
some information toward achieving this goal. '

Cynoscion nebulosus (Cuvier) Speckled Trout. Only eight specimens were
caught during this project year. (See Table 1 for occurrence and hydregraphic
data pertaining to this species.) The chief methods of catching this species
were with trammel and gill nets. Juvenile specimens were caught in September
1960 by. seining in Ruppia beds. The importance of this marine grass as a habi-
tat area for young speckled trout can not be over emphasized. As this piant
s the only marine grass found in Area M-2, man's abuse of it must be checked
in order to protect the nursery area,

The Targe speckled trout caught were measured, weighed and tagged for growth
and migration studies,

June, September and October 1960 were the months of reported trout mortali-
ties in Area M-2, Some fish were examined for external and internal evidence
that would give a clue to the mass mortalities. However, no such evidence
could be found.

Excessive rains and flooding creeks, rivers and bayous were common occur-
rences during this period which increased the flow of the Houston Ship Channet
into the bay. The channel water, containing industrial waste, caused a sudden
drop in the dissolved oxygen concentration in the bay and may have polfuted the
bay at this time. Both factors may account for the . trout mortalities.

Pogonias cromis {Linnaeus) Black Drum. This species was collected every
month of this study except February 1960. A total of fifty drum were collected
this project year. (Table 1) The large drum were generally caught in the trawl
and trammel net in the open bay. Juvenile specimens were taken while seining
around Spartina in the marsh habitats.

All large drum caught were weighed, measured and tagged for growth and
migration studies. One tag was returned by a local sports fisherman in August
1960. The drum, tagged on April 1960 at Vingtune Isfand, was caught approxi-
mately six miles away at Fisher's Shoal. No valid conclusions could be drawn
from the 1imited data given by the fisherman.

Drum mortalities also occurred in June, ‘September and October 1960, These
kills occurred when the Houston Ship Channel was flushing into the bay.
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Paralichthys lethostigma Jordan and Gilbert. Southern Fiounder. A total
of seventy-one flounder was taken during eight months of the year. Occurrence
and pertinent hydrographic data pertaining to this species can be found in the
checklist (Table 1),

Juvenile flounder first appeared in the seine collections the latter part
of May 1960, and continued to show up in the collections all summer. All speci-
mens under 60 mm standard length were collected by séine in Clear Lake, Mud Lake
and Taylor Lake, These collections indicate that young flounder prefer shallow
nursery grounds with muddy bottoms. Flounder over 100 mm standard length were
not collected in the low salinity waters of Mud and Taylor Lakes.

All larger flounder collected were weighed, measured and tagged for growth
and migration studies.

Flounder mortalities were reported only once this year in Area M-2, This
kill occurred between Morgan's Point and Scott's Reef on June 28, 1960, The
chemical odor peculiar to the Ship Channel was evident and a chemical analysis

run on the water showed the dissolved oxygen concentration to be 3.5 parts per
miile.

Sciaenops ocellatus (Linnaeus) Red Fish. Only three red fish were collec-
ted in Area M-2 this year. Two specimens were caught at Vingtune Island in the
trammel net in April 1960, and one specimen was caught at Five Mile Pass in the
shrimp trawl in October 1960.

A1l the red fish caught were weighed, measured and tagged for growth and
migration studies,

Archosarqus probatbcephalus (Walbaum) Sheepshead, Thirty-five sheepshead
were collected in the trawl and trammel net this year around oyster reefs and
vegetated area. The majority of the fish were collected in the trawl.

The larger sheepshead were tagged for growth and migration studies.

Cynos¢ion arenarius Ginsburg. Sand Trout. This is the only game fish col-
lected every month of this study. A total of 1,211 sand trout were collected
this year, an average of 3 fish per collecticn. (See Table 1)

Sand trout under 100 mm were taken every month except February 1960. The
peak months of spawning, according te the collection records, occurred from
May through August in Area M-2, Juvenile sand trout were not restricted to
any particular type habitat as other juvenile species seem to be. They were
caught in the trawl at all stations in the bay.

ATl Iarge sand trout caught weré weighed, measured and tagged for growth
and migration studies,

Mortalities in the sand trout population occurred in June, September and
October 1960. These fish kills were reported from Morgan's Point to the Trinity
River, and were probably caused by the ship channel water in the bay.

NEW SPECIES COLLECTED IN AREA M-2

Several new vertebrate species were collected that were not found in the
1958 through 59 survey of Area M-2. These are listed with notes on abundance
and occurrence.
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Rhinoptera bonasus. One specimen of the cow-nosed ray was caught at
Fishers Shoal in October 1960.

Opistonema oglinum. One specimen was taken at Station G, in the ship.
channel, in August 1960,

Ictiobus bubalus. The small mouth buffalo was collected during a period
of low salinity at Fisher's Shoal in January 1960,

Cyprinus carpio., Another freshwater species caught at Cedar Bayou in
July 1960,

Aphredoderus Sayannhus g. The pirate perch was caught at Station C in
April 1960 during a period of low salinity.

Hypsoblennius {anthus. This species was collected in relatively high

salinity around oyster reefs in the vicinity of Red Fish Island from November
to March.

Lepomis microlophus. The red eared sunfish was collected in Mud Lake in
July 1960,

Microgobius gulosus., The large mouth goby was collected in Mud and Taylor
Lakes from May through September 1940. ‘

Orthopristes chrysopterus. One specimen of the pig fish was collected in
the trammel net at Vingtune island in October 1960.

Ancyclopsetis quadrocellata., A specimen of the ocellated fluke was collected
in the ship channel at Five Mile Pass $n February 1960.

Echeneis naucrates. This remora was attached to the Rhinoptera bonasus that
was collected at Fisher's Shoal] in October 1960.

Comments: The game fish most affected by the polyhaline conditions in Area
M-2 were trout and red fish. Other factors, such as turbidity and the sparcity
of marine vegetation contributed to the Timitations in their occurrence and
abundance. The majority of the vertebrate collections were generally made up
of croakers, spot, menhaden, anchovies and sand trout.

It is quite obvious, on the basis of the data collected during this year,
that Area M-2 was more important as a nursery area for juvenile fish than as a
habitat for the larger game fish. If the juvenile population shows a similar
trend next year and the hydrographic conditions are stable, there should be
Plenty of forage fish on which the large game fish can feed.

Prepared by _ Edward J. Pullen Accepted by %M@
L

Howard T. Leé

Marine Biologist Date /A(,/Qma,{(y(‘j{ /?é /

Bibiiography

Breuer, Joseph P., 1959, Life History Studies of the Important Sports and Com-
mercial Fish of the Lower Laguna Madre. Texas Game and Fish Commission,
Marine Laboratory, Job Report. o

.



Carlander, Kenneth D., 1956. Appraisal of methods of fish populations study. .
Part 1. Fish growth rate studies: Techniques and role in surveys and
management. Reprinted from Transaction of the Twenty-first North American
Wildlife Conference,

Gunter, Gordon, 1945, Studies of marine fishes of Texas. Publ. Inst. Mar. Sci%
Univ. Texas,.1{1)}: 1-190.,

1957. Predominance of the young among marine fishes found in

fresh water. Cépeia, 1957, No. 1, pp. 13-16.

Hildebrand, Samuel F. and lLouella E. Cable, 1934, Reproduction and devélopment
of whiting or kingfishes, drums, spot, croaker, and weakfishes or sea trouts,
Family Sciaenidae, of the Atlantic Coast of the United States. Buli. Bur.
Fisheries, 48: 41-117. ;

Hoese, H.D,, 1958. A Partially Annotated Checklist of the Marine Fishes of
Texas. Publ. Inst, Mar. Sci. Univ. Texas, Vol. V, pp. 312-353,

Miles, Dewey W., 1950. The life histories of -the spotted sea trout, Cynoscion
nebulosus, and the redfish, Sciaenops ocellatus. Texas Game and Fish
Commission, Marine Laboratory Annual Report, 1950~51, pp. 1-11,

Pearson, John C. 1928. Natural History and Conservation of Redfish and other
Commercial Sciaenids on the Texas Coast. U.S. Dept. of Commerce, Bur., of
Fisheries Document No. 1046,

Renfro, W.C., 1959. Checklist of Fishes and Commercial Shrimp of Area M-2,
Texas Game and Fish Commission, Marine Laboratory, Job Report.

Welsh, William W. and C.M, Breder, Jr., 1923. Contributions to 1ife histories

‘of Sciaenidae of the eastern United States. Bufl, Bur. Fisheries 39: 141-
201, - '



0°8 £o° 00¢ £o°* (enbssutjey) snieqnq SRIOTIAT
0°9€-9 4Z°12-2°0 0£€~0Z S°€L 92 L €°L L1 Loy o Lo €8° 79 (snesuuig) st|ay sdyrystsien
0*ie-4C 06l 0TH-09 #°l 9°9 1L Z*'1 HO° S1° : (112423 }W) euliew aabeg
0 ig£-0l g 1-1 0¢Z-07 €L g0 £0° (enbssuijey) snieiosund *d snunpe3oy
0°8Z-51 0'¢-1 .om_:om. £0° 90" {4nsng 97) snieduny °*4 snunjeldg
9'91  §°T ol €0 anbssuryey se|sw sh.niswy
0°$2-6 0°51-6 omm-oo_‘wo. _ : go* 91° SNIEUUT] SUSIB0) Snpoukg
0°6Z 0°41 9/ £o” AL:ozw 971) wnut|bo ewsuoyzsidg
0°0£~62 0°L1-6 092-06 Z0° Lo | " sSheeUULT snunes sdo|g
goe-0t  0°Li-0°1 ool-oy E£° €1 z0° oL* 02 Ho° 4 (4343uny) ssususied ewoso.og
0°1£-6 0°91-9°0 0ZZ-ofr €£0° g0 Lz mm.. AT A (4neng 7) wnuelpaded ewosouog
0°§6-9  HZ*1z-2°0 0lgz-02 $°2 $°z £°9 €1 ¢£°L §°1 29 9°9 6°¢ ¢ L*¢ L°§ 9pooy snuodled ei3jdoons.g

07569 HZ*1Z-Z°0 09-0L L8 €1 §°LL Tz 61 0§ 1§ € Sz Ty 8% Iy puedq :
| . : -3p| LY eueydeip 1[|3yd3iu eoyouy

0*1¢ 0°'s 09-0% Zo* €0 | . (s44910UUCg) snissday eoyouy
0'0£-21 . 0°g1-¢ 006-05% £0° 90° z0° g1’ £0° opadade] e[njeds snesisoside’
8°9¢ we'l $09 wo. pdedty snyosuhyaolda| snasso snojsosideT
#°92 z°zl 009 £0° _ _ {111yo1 W) snseuoq eaajdoutyy
0°1¢e-21 0°Sl~L 0L£-091 £0° 0Ol £0° €0° Z0° 60° f0° {4neng 97) eutlqes s:pyedseq
0°gE~-0t 0°01-9 ommuomw a rA1l Lo° (*usH 2 °1INKW) seans| snuiyteysieg
sbuey . ebuey ww obuey 0 S v . r w | W Y W d r a N
dus] o3 "leg ©0/0 9Z1g

(Uo1109]]0) J8d usMe]| SP3RIGSIID) Jo Jaquny ofeasAy) uol1De] o) S3EIGDIJBA

| °lqel



0°26-11 0*Ll-z  00Z-0f 8O° ZO° zz* 40° £0°" ho* 9€£°* 0Z° 61°(°pededeq) eunsduyo ej|spdteg
0*tE-9¢ 0°51-L 0gE-05 80" Z0° ¢€0° €0 Iy Lo’ Z€*  (wnegiem) ‘
sn|eydsdsozeqoad snbaesoyoay
0°2E-21 o°Li-1 " 0ZI-0Z I L1 ol 8'8 Il #HZ 90° (p4ed19) shuwsuoldo snikyseph|og
0'9£-9 0°22-2°0 00h~0¢ 9¢* 90" HZ* €0* 1°L g°% 81 £°T 0°l #lL° snoeuutl snieydsd | LBny
gLl ¢ 99 £0° (4neng =7)
snsoqqLh snuedes snaspopaaydy
0°'92-6 0°LI-5° 09-0¢ 9%° €0 Lo* ul Jnang a7 euuldule| etsiupi]joy
0t0E~€L  0°#l-9° 04-02 z0° vz 60°* pJeJty BISNUSA eaded elueoni
0°tl 0°0l 0£-0¢ €0° (P4e4ip g pieg) sifulgye eisnquen
0°0£-%¢ 0°9l-1! oomuom £0° 20° (pJetty 2 pdieg) sTLLULS sn|npuny
0°0£-9 0" Lli~%° 05-01 go° 8l1- 1€ 9£°'lL 8T* £0' 90° pdedLy 2 piieg sipuedb sninpung
0°HE-6  0°'8l-¢ os-ol  /§° e S*L €n* SL* oz mo.ou&mom._ sniebalies uopoutadAy
el 6-¢ 0)7 174 Lz* Ho° ﬁ@uwmﬂmo g uep.Jof) edLusx mcwv<
05z L£°6 €0l £0° (ysoew s
uuewlsAl) Li|9A0ds snyreubuls
0°Lz-01 0'6l-T! omm-o.o" £0° Z0* £0° (34eqllH 4
uepJor) eept.oly snyieubulg
0 hE~-62 0°Li-¢  061-001 £o° H0* (wnoqieyM) euldew eunfAbuouig
0°fl-2l 6*¢l=1 06-08 20 £0° 7O’ .19s34Q §-uedsg snueplJoly siohydoun
0°€Z~1l  £°€l-¢€°  092-081 90° ro. £0° usbang sniezound siydoahy
0°i§ [YALY h £0°* snaeuu L oldies snupadAy
*sbuey abuey Wiy wmcmm 0 g Y r P W v W 4 r a N
*dwel o3 *[BS 00/0 T BZig _ o .

panuliuo) - | 9|qe]

T



e

0°0L-0l~" 0°61-9 00c-51 [l* 2Ze* zZl* €0° Ho* €0° 0 9t 1L 9°t i9° (sneuu L)
. : SNUBdLJoWwe sSnyJJidiludy
0°0£-2l 0°L1-1 0L-0Z L1°l 9l° §59° 6°L #9° £0° #'I (sdo3) Bui|jhaeq etpLusy
0°0¢ 0*ltL-¢ §9-0¢ s0* Iy’ 60° (ssuuaidusiep) edLulldew sesqusy
0'0¢ gl 29 £0° (42yrung) snydo|oadw slwodsn
0°9€-9 'zt 0£2-0t 9°¢ g S°H 89l L 4'9 06" 6°S 09° 6L° 1T 6°C spadenei snunyjuex snwosois]
0*0E-11 0°'91-9 0L1-0¢ IL* €0° €0° #1° €0° 60° HI* #0* O1° 90° I (sne=uuLY) soploquoy. uopobeT
0°€i-0l 0°g1-6 08-0% Ly £0° €0° €0° (14291 tn 2
uepJor) snyiuel snluus|qosdAy
0°iE-11 0°S1-1 o-0l £€0° 91 €0* £0° H0* £0° €£0° 20° HO* €£0° 9Z° (spadadet) Losoq ewosolqon
0°62-€1 0°61-0l 0/1-0¢ 80° Lo° o Lo® 11® €0* (pJed4ln) snielsey snj|{suolqoy
(34°q |19 g uepuor) |
0°¢t 0°9 0t lo° FUAFOITOG sn||auolqoy
0°0£-€t 0°€1-8 00504 £0* 80" E£0° 20’ 70" mo._ (42LAN)) snsojngau uoldsouk)
0°4t~9 0°¢z-¢° 09z-0L € 9°¢ 6'8 €'8 8°'lL §'T 0Z° 40* 0Z° 8°l §°T €£°¢ m;:nmcww shiJdeusJe uoldsouly
0°9¢ 0°6l=L] 0% €0° (shseuu L)
SNANSAIYD SNJIQUODSOUIO | Y3
0°0£-2!t 0°51-4 oLl-0Z 8° 20® 90° £0° HO" 90° wo' 1€° 18’ _Auwcowm:oLmv
Jaqe] snieldlpoisey)
0°#z-€1 0°6-9 00i-0% £0° £0° €07 (337aND): $MSOINF snyzhaqouseyy
0°6 0°6 0L1-06 60" (sneruuLT)
snoLydispe|iyd sersiadoujusy
0°2¢-82 0°47-2 09-0€ 60° (snseuutl) soddpy Xuedey
abuey sbuey uw sbhuey 0 g Y r r W Y W 4 r a N
dusy o) ‘les 00/0 | ‘ezys .

penuiiuo) | s|qel



0°0£-9 0°22~9 0gc-ol L1* 9l €0° 89* 14° 90° o0£* LO° £0* S0* 90° 148q[ Ly pue
uepJdop ewbiisoyis] sAyryoL|esey
0°5€-9 0°zZz-2* 0L1-0T £4° 62° SE£° 79 1°1 7 €0° 80" 98° #%°Z 6°J9yrung snisido| jds méuﬁtcﬁ 19
01} 0°Zl 0% 70* (1119) eie|sd04penb e3zesdo]houy
0°0£-¢i 0°61-¢ 05-0C 96° HE* gl° #0* £0° €0°  (Sheeuul) snjesui] m:p+no<
0°41 0°¢l 0L-09 90° (11423 tW) siuutderss Jswop
0°0E~61 0°L1-¢1 oof-00Z £0° 20 £0° H0° 21 90° snoRUU LY shinida| snaniydia)
0°0£-8 0°61-8 00i-01 1% 6°1 £°z 8*9 §l* H6* §i° §° 8'H £ (MoocdJq[oH) sniejodduUR]| JS4i][938
0°¢l 0°ol 0l mpﬁhw_wmsuu_zv B1B[NDBW SNJOWOJaqUoD g
0°1z-52 0°61-L 08£-00€ €0° 90° (snseuulT) eie|isd0 sdouseldg
0°#I-01 0°11-6 08-09 Z0° €0 (Aey =) ejeulbiew elossiy
0°92-6 0°91-¢ 0l-0T ¥ 20° 90° 0£* 61" go0* Lo* €z* 90° (49LANY) m:._sn.:u snio-botug
0°92-Z1 0°f71-8 06-09 €0° z0° (>1°=d) snyauedeLJl snjouosoy
0°¢l g° 09 Z0* enbsaulisy siJe|nuue sixouwoy
0°0¢-£ 0°61-9 005-05 80°° mﬁ £€0* €0" zo® £o0* o£* Lo° 05" tL* 9i° (smoeuuLT) siwoud seiuoboy
0°92 0°61 09 £0° (sneeuulq) nded snjjudey
0°{zZ 0zl 0Ll €0° (snoeuulT) snJasidosAayo sa3stadoyzdg
0°0¢ 0°0i of-0¢ Z0° ¢o° {4oplouydg 9 yooig) snanes sa3l|dofiig
079€-9  0°Zz=z*  00E-0l §°S £°S #°lT 85 2% 89 95 9°1f 0°4Z 9°LT 9°Z1 S 0l(shseuutT) snye|npun uobodoto iy
0°1€-12 oEL-| 09-51 go* [LL° zg* Ll1* 90 (p4ed1n) snsoinb sniqoBoud iy
sbuey obuey uwobuey o0 § Vv r P W ¥ W 4 fr @ N
cduei o) *leg 0o/o 9zZ1g
psnuijuo) - | aqey



S€ 8¢ W€ 1€ 1 Z€ €€ iq Sz 8§z SE€ I Yauoy
494 SuU0i1TB[ |07 JO Jaquiny
D*0L [1°g (9 uolieig 1e paAdasqo ssloddod pesou-ps|ijog) (snbejuoy) sniedndi sdopsunj
0°0E-11 0°61-6 0Zi=51 HE* 90° 90° KO Z0* 90° (SPuusidusiRp 9 J81ANY)
snwissisodod sAyryoLdog
0°61 0°6  0zZl-0f 90° ~(ueag 3 opooy) eiaq snuesdg
0°0E-11 0°Z1-6 06-09 0* #0°* €0° £0° 2dog snsouwndis Xos3iqop
0°0£-21 0*61-9 06-91 6% &L* i%° 6&1* 20* 21° go* of° (ueeg pue
apooy} snjeydsu soplousydg
ormN o0l £o0l ED° SHIBUULT S@jeJddheu sisusyosy
0°9¢-9 0°'22-2 0zl-0Z o%" £Z° 99° 85" 61° Ot 09" Gl L*€ §°€ €7 6° (Yooig) shie|ndew sa3d8uLdj
0°0€-9 0°Z¢-§  082-01 [1' 91° €0° 89° I%" 90" 0" Lo g €°z §£* (sneeuuly) esnibeld snanydwAs
abuey abuey ww sbuey 0 S v r r WY W r a N
dwsl o) *les 00/ T ezpg .
psnuiiuoj - | sjqe]

~10-



P

Figure I

Collection Stations Area M-2

Cedar Bayou

o Uncircled letters are trawl station designation (Special Shrimp
Stations include Clear Lake, H, and B.

(:) Seine stations (Mud and Taylor Lakes are bar-seine stations)

® Gill and Trammel Net Stations

(:) Dredge Stations.
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