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INTRODUCTION

The following aquatic resources information is provided as planning assis-
tance on the Cypress Bayou Basin study. It has been prepared in accordance
with Section 2(a) of the Fish and Wildlife Coordination Act (48 Stat.401,
as amended; 16 U.S.C. 661 et seq.) and the fiscal year 1984 Transfer Fund-
ing Agreement, Appendix A Scope of Work.

A planning aid report, dated January 22, 1981, was previously provided to
the Corps of Engineers describing the effect various flow regimes in Big
Cypress Bayou below Lake O'the Pines would have or stream fisheries habi-
tat. Preliminary aquatic resources data on Cypress Bayou Basin was also
provided in a second planning aid letter of March 16, 1982. The latter
report presented a brief description of the basin's aquatic resources and a
discussion of problems, needs, and opportunities for these resources.

The purpose of this current report is to provide detailed aquatic resources
data for use by the Fort Worth District during the project Plan Formulation
Conference scheduled for September 1984. Specific objectives include the
presentation of aquatic baseline information, characterization of aquatic
habitat$ within the project area, and development of preliminary instream
flow and fishery-related recreation recommendations.

Should the District identify a viable water resources project in the Cy-
press Bayou Basin, fish and wildlife studies will be refined during subse-
quent planning activities, and recommendations to protect, mitigate, or
enhance these resources will be provided in a final Fish and Wildlife
Coordination Act report.

DESCRIPTION OF THE STUDY AREA

The Cypress Bayou Basin study area is located primarily in northeast Texas,
upstream from and including Caddo Lake. It is bounded on the north by the
Sulphur River Basin, on the west and south by the Sabine River Basin, and
on the east by Twelvemile Bayou Basin. The watershed lies within Franklin,
Wood, Titus, Camp, Morris, Cass, Upshur, Gregg, Marion, and Harrison Count-
ies in Texas and Caddo Parrish, Louisiana (Plate 1).

Major streams of the Cypress Bayou Basin study area include Big Cypress,
Little Cypress, and Black Cypress Bayous. Above its confluence with Little
Cypress and Black Cypress Bayous, Big Cypress drains 950 square miles.
Little Cypress and Black Cypress have drainages of 730 and 390 square
miles, respectively. The entire basin, including Caddo Lake, has a length
of approximately 88 miles, maximum width of 48 miles, and drains 2,780
square miles. The Cypress Bayou watershed represents about 1.1 percent of
the total area of Texas.

Climate of the Cypress Bayou Basin is generally considered subtropical with
hot, humid summers and relatively mild winters. Precipitation is evenly
distributed throughout the year and averages 45 inches.





cover for aquatic life, especially where their rootwads or limbs interface
with the stream's surface (Plate 4).

Water q~ality of the basin is rated as good to excellent with most para-
meters exceeding the State water quality standards (Freese and Nichols
1977, WAPORA 1981, Kindle, Stone & Associates 1982). Localized water qual-
ity problems have occurred in the basin, however, as a result of low dis-
solved oxygen levels and elevated concentrations of chlorides, total dis-
solved solids, coli forms , and nutrients.

Low dissolved oxygen levels «5.0 mg/l) typically occur during the summer
months and result from a combination of high water temperatures, low stream
flows, and oxidation of naturally occurring organic materials deposited in
the stream from forestland runoff. The lowest concentrations of dissolved
oxygen in the basin (yearly averages between 5.5 and 5.9 mg/l) occur in
Black Cypress Bayou, Segment 406, and Jim's Bayou, Segment 407. Higher
chlorid,s, total dissolved solids, coliforms, and nutrient concentrations
are genlerally attributed to industrial, municipal, and residential dis-
charges to the basin's waters. Oil field brines have also contributed to
the deterioration of water quality.

Stream flows in Little Cypress and Black Cypress Bayous are relatively
uninfluenced by man's activities. No major impoundments or diversions have
been co~structed on either the main stem or tributaries of these streams.
In contrast, extensive water resources development has occurred on Big
Cypress Bayou.

t

According to u.s. Geological Survey records for water years 1947-1983,
annual stream flows as measured at the Little Cypress Bayou gage 6.8 miles
upstre~ of its confluence with Big Cypress Bayou (U.S.G.S. 07346070) aver-
aged 527 cubic feet per second (cfs). Average median flow was 285 cfs.
Dischar,es at Black Cypress gage (U.S.G.S. 07346045) located 5.2 miles up-
stream from its mouth had annual mean and median values of 333 and 184 cfs,respectively.

Stream Fishery

Little baseline data is available on the stream fishery of Cypress Bayou
Basin. Texas Parks and Wildlife Department conducted a basic survey and
invento{Yof fish species present in the Marion County portions of Little,
Black, .nd Big Cypress Bayous in the early 1950's (Kemp 1954a, 1954b). In
1956, a similar study was conducted by the State for upstream counties of
the basin (Bonn 1956). In 1980, Central and Southwest Services, Inc. sam-
pled aquatic habitats on Big Cypress, Little Cypress, and four nearby
creeks in conjunction with baseline studies for a potential lignite surface
mine ne.r Karnack, Texas (Central and Southwest Services 1980). A compo-
site ch~cklist of the fish species observed during these studies is in-
cluded as Appendix A to this report.

A total of 71 fish species were observed during the surveys, with a similar
number bf species found in Little Cypress, Black Cypress, and Big Cypress

I
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Bayous. Three species, the bowfin, creek chubsucker and striped shiner,
were observed only in the smaller tributary streams and may be indicative
of the specialized habitat preferences of these fish. Major stream sport
fishes include the largemouth and spotted bass, channel catfish, white
bass, white and black crappie, and the sunfishes. Primary forage species
include gizzard and threadfin shad, forage size sunfishes, and various
shiners, minnows and suckers.

The variety of species collected throughout the Cypress Basin is indicative
of the high diversity and quality of the lotic habitats. These habitats
have high value for aquatic species and are becoming scarce on a national
and ecoregion basis due to man's activities such as water resources, agri-
cultural, and forestry development. The Fish and Wildlife Service classi-
fies Cypress Bayou Basin stream habitats as Resource Category 2 and pre-
scribes a mitigation goal of "no net loss of in-kind habitat value" (U.S.
FWS 1981).

Reservotr Habitats

Extensive water resources development has occurred on Big Cypress Bayou.
Eight reservoirs ranging in size from 650 to 26,800 surface acres at normal
pool elevation have been constructed for municipal and industrial water
supply, recreation, and flood control (Table 1).

Tabl 1. Pertinent data for existing reservoirs, Cypress Bayou Basin,
Texas.

Conservation Pool
Capacity Surface Area

(Acre-ft.) (Acres)!!eservoir

100,
40,

213,
24,
10,
23,

128,
254,

3,400
2,000
9,460
1,516

650
1,365

26,800
18,700

Lake Cypress Springs
Monticello
Bob San4lin Lake
Ellison Creek
Johnson ICreek
Welsh
Caddo L~ke
Lake Q'the Pines

These reservoirs provide excellent lentic habitats for a variety of warm
water fish species. In general, most of the reservoir watersheds contain
large amounts of upland and bottomland timber, much of which was left un-
cleared and inundated during impoundment. The relatively flat topography
of the watersheds and numerous small tributary streams also provides abun-
dant shorelines with large littoral areas. The combination of large
amounts of timber, brush, littoral zones, and nutrients provides for a

highly ~roductive fishery.
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Lush growths of aquatic vegetation provide ample cover and a food source
for forage and sport fishes within the basin's impoundments. Management
surveys indicate American lotus (Nelumbo lutea) and water hyacinth (Eichor-
~ cr~ssipes) are the two most common floating aquatics. Other major
floating and submerged species include pondweeds, water milfoil (Myriophyl-
~ sp~catum), muskgrass (Chara sp.), coontail (Ceratophyllum demeraum),
elodea (Elodea densa), parrot feather (Myriophyllum brasiliense), water
primrose, and duckweed (Toole 1981, 1983a, 1983b). A checklist of aquatic
plants noted during State management surveys of basin reservoirs is attach-
ed as Appendix B.

Aquatic vegetation is normally abundant in shallow-water shoreline areas bymid-s~er 
and is often considered noxious due to its impact on reservoir

recreation activities. However, control measures are normally required
only in high-use recreation areas.

Physiochemical characteristics of the reservoirs are typical of other
impoundments located in the east Texas pineywoods ecoregion. pH levels are
slightly acidic and total alkalinity, specific conductance, turbidity, and
total h~rdness are relatively low. The reservoirs thermally stratify dur-
ing the hot summer months. Low dissolved oxygen concentrations are also
common *ue to decomposition of organic materials and a lack of water mixing
from reduced inflows and wind action. However, no major water quality
problem$ harmful to the fish populations have been observed during the
State's fisheries management surveys.

Reservoir Fishery

Numerou$ surveys have been conducted on basin reservoirs by the Texas Parks
and Wildlife Department during the course of their fisheries managementactivities. 

The State's surveys indicate the reservoirs provide an excel-
lent fishery. Major species sought by fishermen include the largemouth
bass, wpite bass, channel and flathead catfish, and white and black crap-pie. 

Other important sport fishes are the bluegill, redear sunfish, spot-
ted bass, chain pickerel, and introduced hybrid striped bass. Primary for-
age species are the gizzard and threadfin shad, forage size sunfishes,
shiners, and minnows (Toole 1981, 1983a, 1983b). Appendix C provides a
composite checklist of 66 fish species collected in major reservoirs of the
Cypress Basin.

Standin, crop estimates for Caddo Lake, Lake O'the Pines, and Bob Sandlin
Lake, based on cove rotenone sampling, illustrate the productivity of thesewaters. 

In 1980, Caddo Lake yielded a total of 1,062 pounds of fish per
acre of cove sampled (Toole 1981). Approximately 9 percent (%) of this
total was sport fish, while 87% of the total represented one forage species
-gizzatd shad. Most of the shad were greater in length than 8 inches and
were no~ considered forageable size. Sampling bias is thought to have con-
tributed to this unbalanced situation, since samples sites were selected in
relatively deep coves and large schools of shad moved into the area prior
to treatment. Discounting the gizzard shad collection, largemouth bass
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service, 

were used to compute WUA's in the IFIM analyses. These curves,
constructed from criteria and guidance provided by Bovee and Cochnauer
(1977), I are attached as Appendix D.

The preference curves utilized are drafts developed during efforts to col-
late published data related to the preferences of fish for such hydraulic
parameters as velocity, depth, and substrate. The Fort Worth Ecological
Services field office is currently cooperating with the Corps District and
waterways Experiment Station in a cooperative fishery study of the Cypress
Bayou Basin. The objective of this study is to gather fisheries data spe-
cific to the Cypress Basin and to develop species preference curves for
applica~ion of IFIM and Habitat Evaluation Procedures during project impactanalyses. 

Techniques utilized for the collection of this fisheries data
are illustrated in Plates 9 and 10. Additional biological and hydrological
sampling will allow refinement of the instream flow recommendations as
planning proceeds.

Recreation Supply-Demand Analysis

This report provides estimates of the recreation resource requirements in
mandays needed to maintain the quality of sportfishing within the Cypress
Bayou Basin study area. For the purposes of this recreation analysis, the
five major counties drained by Little Cypress and Black Cypress Bayous wereconsidered. 

These counties are Cass, Gregg, Harrison, Marion, and Upshur
(Plate 1).

Fishing recreation supply data for streams and reservoirs was developed
from inventories of aquatic habitat and estimated fisheries production and
harvest statistics (Wood 1961; Toole 1975, 1976). For these evaluations,
it was assumed that the total resource capability or mandays supply would
remain constant through the period of analysis, 1980-2000. However, under
actual conditions supply would be expected to vary as a result of unquanti-
fiable factors such as losses or gains of habitat, population dynamics, and
fisheries management acti'l/ities.

Fishing recreation demand data was supplied py the Comprehensive Planning
Branch of the Texas Parks and Wildlife Department. This data, abstracted
from the 1968 Household Demand Survey and Texas Outdoor Recreation Plan,
represents the total resident and non-resident fishing pressure exerted
upon the study area (TPWD 1981).

Fishing I recreation resource requirements, or needs for fishing in mandays,
are the difference between supply and demand available for the county with-
in the study area. Preliminary data are also provided on the estimated
sportfishing gains or losses Which could potentially occur from development
of alternative damsites in the basin, based upon the maximum resource capa-
bility?f the reservoir and streams.
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RESULTS AND DISCUSSION

Instream Flow Methodology

The range of streamflows evaluated during the Water Surface Profile (WSP)
hydraulic simulation (i.e., 25-150 cfs) permitted the identification of
maintenance flows for Little Cypress Bayou and Black Cypress Bayou. Main-
tenance flow is basically defined as the instantaneous discharge required
to maintain the fishery at a biologically acceptable level of productivity,
or the flows necessary to maintain the status quo of the stream fishery.
These maintenance flows are the baseline by which the health of the ecolo-
gical system should be judged, and from which incremental impacts or en-
hancement values can be evaluated.

The current WSP hydraulic simulation can not be used to identify minimum
(survival) or optimum flows for these streams, since the one calibration
flow does not allow extrapolation to lower or higher flows than 25 and 150
cfs, re$pectively. Project investigations will be conducted the remainder
of this fiscal year to gathe-r additional hydraulic and biological data for
refinement of the IFIM and for input into the Cooperative Fishery Study.

Weighted usable areas (WUA's) computed from the WSP hydraulic simulation
for the five evaluation species are summarized in Tables 2, 3, and 4 for
the three study sites. Only the adult life stage of the longear sunfish
and river darter was evaluated due to the lack of preference curves on
other life history stages. These WUA's were plotted versus the discharges
simulated in order to determine the inflection point (i.e., Where each
incremental decrease in flow sharply reduces WUA and each incremental in-
crease in flow yields a marginal increase in WUA). This inflection point
was assumed to represent the maintenance flow required for the species'
life history stage.

WUA's for spawning, fry, juvenile, and adult life history stages of the
evaluation species as determined for the Little Cypress Bayou, Highway 154,
site are displayed in Figures 1-4. At this site, stream flows ranging from
50-100 cfs appear to represent the level at which evaluation species can
maintain an adequate spawn (Figure 1). Figure 2 indicates that fry appear
to require a flow of 50-75 cfs. Juveniles and adults appear to require
maintenance flows of approximately 50 and 100 cfs, respectively. The high-
er flow levels required for adults and spawning is generally indicative of
the affinity of the evaluation species for medium to larger rivers and the
greater space requirements of the species to carry out their biological
functions (Orth and Maughan 1981, Bovee 1982).

Figures 5-8 and Table 3 display the WUA's determined by the IFIM for Little
Cypress Bayou just upstream of Highway 3001. Spawning requirements for the
channel catfish, spotted bass, and white bass are approximately 100 cfs,
although WUA's increase throughout the range of flows simulated (Figure 5).

9
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The recommended monthly maintenance flows for both Little Cypress and Black
Cypress Bayous are 100 cfs for the months December-June and 75 cfs from
July-November (Table 6). This represents an average annual discharge re-
quirement of 90 cfs. The recommended maintenance flow is approximately 17%
and 32% of the average annual mean flow and median flow, respectively, for
Little Cypress Bayou over the period of record. The 90 cfs flow comprises
27% and 49% of the average annual mean flow and median flow of Black Cy-
press Bayou.

As displayed in Table 6, recommended flow regimes are substantially less
than naturally occurring spring and winter high flows. Similarly, the
recommended flows are greater than the summer low flows. Any reservoir
plan considered for either the Little Cypress or Black Cypress sites should
include a storage and operation plan to meet these seasonal differences.
Such a plan is necessary to mitigate the direct loss of stream habitats
from impoundment and alterations in flow regimes downstream of the
impoundment. Operation of the project in conjunction with Caddo Lake or
any other in-channel water transfer technique could possibly meet instream
flow needs for fisheries.

Finally, it is noted that the recommended flows do not include a recommend-
ation for flushing. Flushing flows are important to stream ecosystems
because of their role in nutrient exchange and the removal of sediment and
debris from riffles and pools. The IFIM, as currently used, does not in-
clude information for the development of flushing flow recommendations
(Orth and Maughan 1981). Hydraulic measurements would be required at much

higher flows, and in the case of the Cypress Bayou Basin, would probably be
infeasible from a channel morphology and safety standpoint. For this
study, it is assumed that normally high, spring runoff would provide suffi-
cient flushing action for the stream channel.

Recreation Supply and Demand

Results of the stream and reservoir sport fishing recreation supply-demand
analyses for the study area are displayed in Tables 7 and 8. As noted in
the methodology section of this report, the mandays supply of fishing was
estimated from the amount (i.e., surface acreage) of aquatic habitat multi-
plied by the resource capacity of the water body in angler days.
Resource capacity was computed from the formula presented by Wood (1961):

h
Resource Capacity = Total Productivity x A t value: Catch/Angler day,

Harvest Ratio

Where, Total productivity = standing crop (pounds);

h
A t = annual yield of harvestable fish in percent of standing

crop
Harvest Ratio = percent of harvestable fish subject to capture;

and
Catch/Angler day = allocation of one pound per day at the
medium level of satisfaction for fisherman success.

Maximum resource capability for streams and reservoirs evaluated in the
Cypress Basin averaged 45 man days per acre. Creel surveys for Lake Cypress
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Table 7. Estimated recreation resource requirements (M.D.'s x 1,000) for
stream fishing in the Cypress Bayou Basin, Texas.

Estimated recreation resource requirements (M.D.'s x 1,000) for
fishing in freshwater lakes ~ 250 surface acres in the

Cypress Bayou Basin, Texas.

Table 8.
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Springs during 1973-74 noted an actual expenditure of 14.5 mandays per acre
(Toole 1975).

When the supply of stream fishing is compared to demand figures provided by
Texas Parks and Wildlife Department for the years 1980, 1985 and 2000,
there is a notable need for stream fishing in Harrison and Marion Counties
(Table 7). This demand is anticipated to increase in the future as human
populations continue growing and stream habitats are further impacted by
development activities. However, much of this demand could be satisfied by
providing access facilities to the study area streams. Currently, public
access is available only at major road crossings, and facilities such as
boat ramps, parking, fish cleaning tables, etc. are not available (TPWD
1970).

It appears a surplus of reservoir fishing opportunity exists in all count-
ies of the study area (Table 8). Biologically speaking, study area reser-
voirs are capable of meeting the current and foreseeable demand for lake
fishing recreation. Any needs for lake fishing could be provided through
development of additional facilities such as boat ramps, fishing piers, and
marinas on existing reservoirs (TPWD 1981).

A preliminary estimate of the sport fishing potential of alternative reser-
voir sites on Little Cypress and Black Cypress Bayous is provided in Table
9. Anticipated stream fishing losses as a result of impoundment of the
sites are also given.

Table 9. Preliminary estimate of potential sport fishing gains
and losses (M.D.'s x 1000) from alternative reservoir

sites in the Cypress Bayou Basin, Texas.

Conservation
Pool

Elevation
(it emsl)

Conservation
Pool
Area

(Acres)

Reservoir
Fishing

Supply
(M.D.'s)

Stream
Fishing

Losses
(M.D. 's)

Alternative Site

Little Cypress Bayou:
Marshall #1
Marshall #2
Marshall #3
Marshall #4

267

267
241
223

40,800
40,800
19,800
9,450

1,836.0
1,836.0

891.0
425.3

4.1
4.1
2.3
1.8

Black Cypress Bayou:
Black Cypress #1
Black Cypress #2
Black Cypress #3
Black Cypress #4

1,314.0
1,314.0

652.5
382.5

2.8
2.8
2.6
2.4

262

262

242

229

29,200
29,200
14,500
8,500

The gains and losses in sport fishing opportunity are based on the maximum
resource capability of the water bodies calculated from the formula pre-
sented by Wood (1961). These figures reflect the highest possible use of
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the reservoirs and streams based upon their biological productivity and
estimated levels of harvest.

Actual demands for reservoir fishing would not be as great as the projec-
tions displayed in Table 9, however, since there is currently a surplus of
reservoir fishing opportunity on other nearby lakes. Fishing on newly-
created impoundments would be primarily "transfer-of-use" from the existing
reservoirs, rather than new use or demand.

If a specific project plan is selected for future evaluation ~ the Co~s
of Engineers, detailed hwnan use and economic studies would be conducted
for alternative project futures to further define use-levels and monetary
values of fish and wildlife recreation. Procedures developed by the u.s.
Fish and Wildlife Service could prove useful for such evaluations (U.S. FWS
1980).

RECOMMENDATIONS

Preliminary aquatic studies -indicate several features which should be con-
sidered during the Corps of Engineers' feasibility investigations into the
water resources of Cypress Bayou Basin.

1 . Monthly maintenance flows of 100 cfs from December-June and 75
cfs from July-November should be provided in Little Cypress Bayou
or Black Cypress Bayou, if an impoundment is constructed on
either of these sites. To meet these flow levels, consideration
should be given to reserving or acquiring water rights in the
reservoir for downstream release.

2. The feasibility of in-channel, downstream water transfers could
be explored as an alternative for maintaining instream flows, in
lieu of specific mitigation storage. Since instream flows for
fish and wildlife are non-consumptive, capture of the water
supply storage at Caddo Lake or other downstream points could
meet instream needs without adversely interfering with the water
supply function of a project.

3.

Alternative project futures should provide stream access as well
as traditional reservoir recreation facilities. Stream facil-
ities are needed to satisfy some of the large stream-oriented
recreation demands now occurring in the study area.

Hydrological and biological studies should be continued on Little
Cypress and Black Cypress Bayous in order to refine the seasonal
requirements and quantity of instream flows necessary to meet
fisheries management objectives.

4.

Future studies should consider the effects of any project on the
unique fisheries resources and wetland habitats of Caddo Lake,
and appropriate mitigatory features developed. SuCh an analysis
is not possible until a specific development plan is available
for evaluation.

5.
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APPENDIX A

Composite checklist of fish species collected from Big, Little and Black
Cypress Bayous, and small tributary streams within the Cypress Bayou Basin,
Texas. 1

I Small:l

Little Big Black Tributary
Common Name Species Cypress Cypress Cypress Streams

Chestnut lamprey Ichthyomyzon
castaneus

x

Spotted gar Lepisosteus
oculatus

x

Longnose gar Lepisosteus
osseus

x x

Bowfin Amia calva- x

Gizzard shad Dorosoma
cepedianum

Dorosoma
petenense

x x x

Threadfin shad x

Grass pickerel x x x xEsox americanus-.-
vermiculatus

Chain pickerel ~ niger x x x

Black buffalo Ictiobus niger x

Srnallrnouth buffalo Ictiobus bubalus x

Minytrema melanops x x xxSpotted sucker

Golden shiner Notemigonus
crysoleucas

x x x

Notropis emiliae xPugnose minnow

x xEmerald shiner Notropis
atherinoides

x

xNotropis fumeusRibbon shiner

xNotropis
umbratilis

x x xRedfin shiner
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Small
Little Big Black Tributary
Cypress Cypress Cypress StreamsCOImnon Name Species

Ironcolor shiner Notropis
chalybaeus

x x x

Weed shiner x xNotropis texanus x

Pallid shiner Notropis amnis x

Blacktail shiner Notropis venustus x x x

Red shiner Notropis lutrensis x x

Sand shiner Notropis
stramineus

x x

Notropis.
atrocaudalis

Blackspot shiner x x x x

Striped shiner xNotropis
chrysocephalus

Silvery minnow Hybognathus
nuchalis

x x x x

Cypress minnow Hybognathus ~ x x x

Bullhead minnow Pimephales
vigilax

x x

Creek chubsucker Erimyzon
oblongus

x

Channel catfish Ictalurus
punctatus

x x

Blue catfish Ictalurus
furcatus

x

Black bullhead Ictalurus
melas

x

Yellow bullhead Ictalurus
natal is

x x

White catfish Ictalurus catus x

. A-2
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Small
Little Big Black Tributary
Cypress Cypress Cypress StreamsCommon Name- Species

Flathead catfish Pylodictis
olivaris

x

Tadpole madtom Noturus
gyrinus

x

Freckled madtom Noturus
nocturnus

x

American eel Anguilla
rostrata

x

Golden topminnow Fundulus
chrysotus

x x

Fundulus nottiStarhead topminnow x x

Blackstripe
topminnow

Fundulus
notatus

x x x x

Blackspotted
topminnow

Fundulus
olivaceous

x x x

Mosquitofish Gambusia
affinis

x x x x

Pirate perch Aphredoderus
sayanus

x x x x

Brook silversides Labidesthes
sicculus

x x x

White bass Marone chrysops x

Yellow bass xMarone
mississippiensis

Spotted bass Micropterus
punctulatus

x x x

Largemouth bass Micropterus
salmoides

x x x

Warmouth Lepomis gulosus x x xx

.
Green sunfish Lepomis cyanellus x x x
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Small
Little Big Black Tributary
Cypress Cypress Cypress StreamsCommon Name Species

Spotted sunfish Lepomis
punctatus

x x x

Bantam sunfish Lepomis
symmetricus

x

Redear sunfish Lepomis
microlophus

x x x x

Bluegill Lepomis
macrochirus

x x x x

Orangespotted
sunfish

Lepomis humilis x

Redbreast sunfish Lepomis auritus x x

Longear sunfish Lepomis megalotis x x x x

Dollar sunfish Lepomis marginatus x x

White crappie Pomoxis annularis x x

Black crappie x x xPomoxis
nigromaculatus

Flier Centrarchus
macropterus

x x

Elassoma zonatum xBanded pygmy
sunfish

x

Percina maculata x xBlack side darter

Percina sciera x xDusky darter

Percina shumardi xRiver darter

Ammocrypta vi vax x xScaly sand darter

x x xBluntnose darter Etheostoma
chlorosomum

Slough darter Etheostoma gracile x x x
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Small
Little Big Black Tributary
Cypress Cypress Cypress StreamsCommon Name- Species

Cypress darter Etheostoma proeliare x x

Goldstripe
darter

Etheostomaparvipinne x x

Freshwater dJ:1JIll Aplodinotus
grunniens

x x x

Totals 71 species 46 48 46 21
I

1 Source: Kemp 1954a; 1954b; Bonn 1956; CSW 1980.
2 Other small tributary streams surveyed were Beckum Creek, Rainey Creek,

Grays Creek, and an unnamed creek (CSW 1980).

A-5



APPENDIX B

Checklist of aquatic plants, Cypress Bayou Basin, Texas. ~

Common Name Scientific Name

American lotus Nelumbo lutea

Arrowhead Sagittaria papillosa

Utricularia~.Bladderwort

Bulrush Scirpus ~.

Cattail Typha ~.

Coontail Ceratophyllum demeraum

Duckweed Lemna ~.

Sagittaria latifoliaDuckpotato

False loosestrife Ludwigia leptocarpa

Cabomba carolinianaFanwort

Ludwigia peploidesWater primrose

Linmobium spongiaFrogbit

Hydrocotyle ~.Pennywort

Pondweed ~otamogeton ~.

Saururus ~.Lizard's tail

Panicum hemi tamanMaidencane

Elecoharis~.Spikerush

Myriphyllum brasilienseParrot feather

Polygonum ~.Smartweed

Juncus ~.Rush

Cyperus ~.Cyperus

Zizaniopsis milaceaCutgrass
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APPENDIX C

Composite checklist of fish species collected from reservoirs within
Cypress Bayou Basin, Texas. 1

Common Name Scientific Name

Chestnut lamprey
Spotted gar
Longnose gar
Shortnose gar
Alligator gar
Bowfin
Gizzard shad
Threadfin shad
Grass pickerel

Chain pickerel
Carp
Golden shiner
Blackspot shiner
Ironcolor shiner
Red shiner
Blacktail shiner
Weed shiner
Pallid shiner
Sand shiner
Mimic shiner
Taillight shiner
Pugnose minnow
Silvery minnow
Bullhead minnow
Lake chubsucker
Bigmouth buffalo
Smallmouth buffalo
River carpsucker
Spotted sucker
Black bullhead
Yellow bullhead
Channel catfish
Blue catfish
Tadpole madtom
Freckled madtom
Flathead catfish
Pirate perch
Golden topminnow
Blackstripe topminnow
Mosquitofish
Brook silverside

Ichthyomyzon castaneus
Lepisosteus oculatus
Lepisosteus osseus
Lepisosteus platostomus
Lepisosteus spatula
~ calva
Dorosoma cepedianum
Dorosoma petenense
Esox americanus-
vermiculatus

~ niger
Cyprinus carpio
Notemigonus crysoleucas
Notropis atrocaudalis
N2tropis chalybaeus
Notropis lutrensis
Notropis venustus
Notropis texanus
Notropis amnis
Notropis stramineus
No~ropis volucellus
Notropis maculatus
Notropis emiliae
Hybognathus nuchalis
Pimephales vigilax
Erimyzon sucetta
Ictiobus cyprinellus
Ictiobus bubalus
Carpiodes carpio
Minytrema melanops
Ictalurus melas
Ictalurus natalis
Ictalurus punctatus
Ictalurus furcatus
Noturus gyrinus
Noturus nocturnus
Pylodictis olivaris
Aphredoderus sayanus
Fundulus chrysotus
Fundulus notatus
Gambusia affinis
Labidesthes sicculus
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Common Name Scientific Name

Menidia beryllina
Morone chrysops
Morone mississippiensis
Morone chrysops x~. saxatilis
Lepomis gulosus
Lepomis macrochirus
Lepomis auritus
Lepomis cyanellus
Lepomis marginatus
Lepomis megalotis
Lepomis microlophus
Lepomis punctatus
Lepomis symmetricus
Micropteruspunctulatus
Micropterus salmoides
Pomoxis annularis
Pomoxis nigromaculatus
Centrarchus macropterus
Ammocrypta vivax
Etheostoma chlorosomum
Etheostoma gracile
Etheostoma fusiforme
Etheostoma proeliare
Percina caprodes
Aplodinotus grunniens

Inland silverside
white bass
Yellow bass
Hybrid striped bass
Warmouth
Bluegill
Redbreast sunfish
Green sunfish
Dollar sunfish
Longear sunfish
Redear sunfish
Spotted sunfish
Bantam sunfish
Spotted bass
Largemouth bass
White crappie
Black crappie
Flier
Scaly sand darter
Bluntnose darter
Slough darter
swamp darter
Cypress darter
Log perch
Freshwater drum

1 source: Bonn 1956; Toole 1981, 1983a, 1983b
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A. Riffle-run sequence, Black Cypress Bayou near Berea,
Marion County, TX. 12-1-83.

Stream run with
abundant bank and
overhanging cover,
Little Cypress Bayou,
near FM 450, Harrison
County, TX. 12-1-83.

Plate 2. Stream habita~ features of Cypress Bayou Basin, Texas.



A. Open pool on Little Cypress Bayou, near Highway 3001,
Harrison County, TX. 12-1-83.

B.
12-1-83.

Backwater off main channel of Little Cypress Bayou,
near Highway 134, southeast of Jefferson, Marion County, TX.

Pl~te 3. Stream habitat features of Cypress Bayou Basin, Texas.



Canopy and instream cover provided by woody vegetation,
Big Cypress Bayou, TX. 4-19-84.

Plate 4.



A~ Stream cross-section data (depths and widths) obtained
for each transect.

B. Stream velQcities measured across transect

Pl~te 5. Techniques used in gathering stream hydrologic data, Cypress Bayou
Basin, Texas.



A. Transect number 2, streamflow approximately 75 cfs. 1-31-84.

B. Study reach looking downstream, water muddy from runoff,
approximately 250 cfs. 4-16-84.

Plate 6. Streamflow study reach on Little Cypress Bayou,
immediately downstream from Highway 154, Harrison Co., Texas



A. Study reach looking upstream, streamflow approximately
40 cfs. 12-1-83.

Study reach looking upstream, streamflow about 250 cfs,
water muddy from runoff. 4-17-84.

B.

Plate 7. Streamflow study reach on Little Cypress Bayou,
upstream from Highway 3001, Harrison Co., Texas.



A. Pool area immediately upstream of study transects
estimated streamflow 40 cfs. 12-1-83.

B.

Transect number 1, streamflow 100 cfs. 2-2-84.

Plate 8. Streamflow study reach on Black Cypress Bayou, near
Berea, Marion Co., Texas.



A. Electrofishing is used to collect fish in representative streamhabitats; 
collection locations are marked by buoy for habitat

parameter measurements.

Pertinent data (e.g.,
length, weight, sex)
are gathered to
determine life history
stage and condition
factors.

B.

Field techniques being used on the Cypress Bayou Basin
Cooperative Fishery Study to collect additional fisheries
data and develop species preference curves.

Plate 19.



A. Trail boat collects habitat data (velocity, depth, substrate,
cover) at location of collection site.

PI. Hydrolab and other instrumentation is used to collect water
quality data at study reaches.

Plate 10. Field techniques being used on the Cypress Bayou Basin
Cooperative Fishery Study to collect additional fisheries
data and develop species preference curves.




