
Copyrighted Mark J. Rhodes 
1978 



HABITAT PREFERENCES OF BREEDING WATERFOWL 

ON THE TEXAS HIGH PLAINS 

hy 

MARK J. RHODES, B.S. 

A THESIS 

IN 

RANGE SCIENCE 

Submitted to the Graduate Faculty 
of Texas Tech University in 

Partial Fulfillment of 
the Requirements for 

the Degree of 

MASTER OF SCIENCE 

Approved 

Jlay, 1978 



ACKNOWLEDGEMENTS 

% sincerest gratitude to Dr. John D. Garcia, my Committee Chairman, 

for his guidance and counseling throughout this project. I express my 

appreciation to Dr. Danny Pence, Dr. Bill Dahl and Dr. Fred Guthery 

for advice and helpful comments. I am grateful to Dr. Don Burzlaff for 

arranging financial assistance to obtain pertinent data. 

I am particularly thankful to several farmers and land owners in 

Castro and Swisher counties for permitting access to their property. 

Fianlly, I express my love and gratitude to my wife Teresa for her 

patience, understanding and encouragement. 

11 



TABLE OF CONTENTS 

Page 

ACKiroWLEDGEMENTS ii 

ABSTRACT iv 

LIST OF TABLES v 

LIST OF FIGURES vi 

I. INTRODUCTION 1 

Study Area 2 

II. METHODS h 

III. RESULTS 7 

May-June Vegetation Survey 7 

August Vegetation Survey 9 

Cover Analysis 19 

Major Macroinvertebrate Survey 19 

Water Quality Analysis 23 

Adult Waterfowl Census 26 

Brood Census 26 

Four County Brood Site Survey 26 

• Ecological Relationships 26 

IV. DISCUSSION 31 

V. MANAGEMENT IMPLICATIONS AND SUGGESTIONS 36 

LITERATURE CITED 37 

APPENDIX 39 

111 



\r 

ABSTRACT 

A study to determine waterfowl breeding habitat preferences on the 

Llano Estacado was undertaken from May to September 1977- A brood site 

survey of 37 playas was conducted in Castro, Floyd, Hale, and Swisher 

counties to find out the playa lake type preferred by brooding hens. 

Biweekly surveys of eight playa lakes in Castro and Swisher counties 

were conducted to determine physico-chemical characteristics of playa 

lake water, macroinvertebrate populations, vegetative characteristics 

and their relationships to brood use of individual playas. Brooding hens 

in the four surveyed counties preferred natural playa lakes (8l percent 

use) to mechanically modified playas. However, mechanically modified 

playas with extensive littoral zones received about six times as much use 

as modified playas with no littoral zone. A step-wise regression analysis ) 

showed that the area of emergent vegetation over 0.5 m tall, height of 

emergent vegetation over 0.5 m tall and lake turbidity could account for 

99.2 percent of the variation in brood use from one playa to another. 

This study suggests that waterfowl production on the Texas High Plains 

can be markedly increased by manipulating playa lakes to encourage the 

taller emergent plant species and by preservation of shallow water zones 

in playa lake basins. 
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INTRODUCTION 

The High Plains of Texas is well known as an important waterfowl 
' >^ 

wintering ground (Buller I96U, Max Traweek, pers. comn.). However, the 

importance of this region for waterfowl production is unknown, although 

duck broods are common sights on playa lakes of the Llano Estacado. The 

Texas Parks and Wildlife Department is currently censusing these lakes to 

determine the importance of this area for duck production. 

Over 19,000 playa lakes on the Texas High Plains cover almost 

3^0,000 acres (Schiewsow I965). These lakes are alternately wet or dry. 

Farmers sustain economic losses during wet years by an inability to plant 

in the lake basin or by flooding of planted crops. In dry years these sinks 

are prone to wind erosion and agricultural engineers have suggested a 

program of playa lake modification to curtail these losses. This 

modification concentrates the playa lake water to a much reduced area by 

excavating a deep, steep-sided pit in the lowest portion of the playa basin. 

Benefits from this type of modification would include reduced evaporation 

and increased use of run-off water for irrigation (Schiewsow 1965). This 

type modification would increase tillable lands approximately 118,000 

acres (Grubb and Parks 1968) and would eliminate shallow water areas which 

are the breeding grounds of mosquitos possibly carrying encephalitis 

(Huddleston and Riggs I965). 

Rollo and Bolen (1969) felt that the waterfowl resource was best 

benefited by preserving playa basins. They found that Blue-winged teal 

(Anas discors) and Green-winged teeJ. (A. crecca) preferred natxiral to 
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modified playas. The steep sides of modified playas eliminate the littoral 

zone necessary for the aquatic plants desired by breeding waterfowl for 

cover. These plants also provide substrate for macroinvertebrates which 

is the waterfowl protein source (Patterson 1976, Drewein and Springer I969). 

7 
Emergent plants produced in the littoral zone also break up visual contact 

between ducks, thus reducing their territorial requirements so more ducks 

are produced per acre of habitat (Dzubin I969). 

Attempts to map and quantify marshland vegetation has been expensive 

and frequently inaccurate (Schew and Tueller 1973). However, Cowardin 

and lŷ yers (197^) show that marsh vegetation can be cheaply and accurately 

mapped and quantified by using aerial infra-red color photographs. 

Because of the need for information ^bout how to enhance duck brood 

production from playas, this study was initiated in May, 1977- Objectives 

of the study were to determine the significance of (l) vegetation of 

natural and modified playa lakes, (2) major macroinvertebrate densities in 

natural and modified playa lakes and (3) selected physico-chemical 

characteristics of natural and modified playa lakes-.o'n~ the :/:. 

habitat preferences of breeding waterfowl on playa lakes in the Texas 

Panhandle. 

Study Area 

The study areas were located in High Plains vegetational area of 

Castro and Swisher counties, Texas, approxinately 96 km. Southwest of 

Amarillo. The area was originally a shortgrass prairie, but most of the 

land is now londer cultivation. Although the soil types vary from site to 

site, all playa lake basins have Randall clay soils. 



Most lakes on the high plains are playa lakes. I categorized playa 

lakes as natural and mechanically modified. The former are shallow, 

ephemeral bodies of water which are usually elliptically shaped and vary 

in size from less than a hectare to ten or more hectares. The latter are 

formed by excavating a steep sided pit in the playa lake basin where 

run-off water entering the basin is concentrated. Water caught in these 

pits has decreased surface to volume ratio and less evaporation occurs. 

Most modified playas are only a few meters wide and they vary in length 

from approximately 50 to 500 m. 

The area surrounding playas is intensively cultivated and underground 

water is used to irrigate corn, wheat, cotton, and sorghum. Run-off from 

irrigation keeps many playa lake basins filled with water from late May 

to mid August. 



METHODS 

Five sites were randomly selected from 15 modified playas located 

in Castro and Swisher counties. A total of ten playas were chosen as 

study sites such that each of the five natural and modified were as close 

to one another as possible. Modified playas were designated I-V and 

natural playas were numbered XI-XV. Two lakes, one natural (Lake XII), 

and one modified (Lake IV) were diy by the end of the first month; thus, 

only eight playas were included in the analyses. 

Vegetation was measured by the step-point technique (Evans and Lowe 

1952) from 25 May to 3 June 1977 and again from I8 August to 23 August 1977-

Transects were at lOO-step intervals alternately heading across the lake from 

northwest to southeast and southeast to northwest. The length of the 

transect was determined by the high water mark on either side of the lake. 

Plant nomenclature follows Correll and Correll (1972). 

Infra-red aerial photographs were taken of seven lakes on 30 August 

1977. Areas of wetland vegetation in the lake basin, emergent vegetation 

over 0.5 m in height, open water and total lake basin were determined with 

a polar planimeter from the photographs. Average height of vegetation 

was obtained by randomly measuring 50 plants at each community on each 

lake. 

Sampling was conducted biweekly at each playa from 9 June to I8 August 

1977. Invertebrates from open water and in areas of aquatic vegetation were 

sampled by taking three 2-m sweeps with a V/isconsin plankton net (20 meshes/ 

cm^). Specimens were transferred to 0.951-1 mason jars containing 70 percent 

ethyl alcohol and returned to the laboratory for identification and 



tabulation. Benthic invertebrates were collected by taking bottom samples 

with an Ekman dredge. One dredge sample from each playa per sampling date 

was returned to the lab in paper containers and strained through a U.S. 

Number l8 sieve. Organisms collected were saved for identification. 

Identification and tabulation of insects was made using a dissecting 

scope (7x to 30x). Crustaceans were identified using a compound microscope 

(lOOx). Counts were determined from five 1-ml subsamples placed in a 

Sedgwick-Rafter Counting cell. The taxonomic keys in Pennak (1953) were 

used for identification of invertebrates. 

Temperature and dissolved oxygen values in playa lake waters were 

determined on site using a modified Winkler Method (Hach Chemical Co. 197^). 

A 600 ml water sample, from each site, was returned to the laboratory where 

values were determined for specific conductance, calcium and magnesium 

hardness, turbidity, pH, sulfates, nitrates, phosphates, phenolphthalein 

alkalinity and total dissolved solids. Dissolved solids were determined 

with a yfyron Dissolved Solids meter. Model 512T3 (N̂ yron L. Co., Encinitas , 

California). All other determinations were made using a Kach DR-EL/2 

Spectrophotometer (Hach Chemical Co., Ames, Iowa). 

Waterfowl were censused biweekly from 29 May to I8 August 1977. Total 

waterfowl on each lake were tabulated during each sampling period. Census 

data for ducks -were arranged into number and species of broods and adult 

waterfowl. 

In late June and early July 1977, Texas Parks and Wildlife Department 

personnel conducted a brood census in twelve counties of the Texas High 

Plains. The locations of each brood were obtained from Max Traweek 



(Texas Parks and Wildlife Department, pers. comm.). Each brood site was 

then visited and classed as either a natural playa, a modified playa with an 

extensive littoral zone or a modified playa with no littoral zone. 

To discern differences between natural and modified playas with 

regard to waterfowl use, an analysis of variance and a step-wise, multiple 

regression (Steele and Torrie I969) were used to evaluate differences due 

to sampled situations from the cover analysis, major macroinvertebrate 

survey, water quality analysis and brood and waterfowl census. Analysis of 

variance (one-way classification) was used to find out if significant 

differences existed between (l) the number of broods found on modified 

versus natural playas, (2) the number of adult ducks found on modified 

versus natural playas,(3) the density of aquatic insects found on modified 

versus natural playas and (h) the density of crustaceans found on modified 

versus natural playas. A step-wise multiple regression was conducted with 

19 variables to find (l) the most important variables influencing the 

suitability of a lake for a brood site, (2) the importance of each selected 

variable's contribution to the suitability of a lake for a brood site and, 

(3) the importance of the interaction of these characteristics in creating 

preferred waterfowl breeding habitat. A correlation analysis was conducted 

to indicate relationships among the I8 measured habitat variables. 



RESULTS 

May-June Vegetation Survey 

Only small differences occurred for this survey in the vegetation 

of modified and natural playa lakes (Appendix A). The lack of flowering 

parts present at this time of year restricted the recording of many plants 

to genus. 

Lake I was a modified playa, 10 m by 53 m. The sides of the pit 

were steep and average depth was 1.6 m. No aquatic or wetland plants 

existed on the margins of this lake. The surrounding basin was 

predominately vegetated by blue weed sunflower (Helianthus ciliaris) and 

foxtail barley (Hordeum jubatum). 

Lake II was a modified playa with 0.02 ha of open water and it 

consisted of two portions. The first was a deep pit approximately 15 m 

at its widest point and 70 m long, with an average depth of 1.5 m. The 

second portion was a long narrow ditch (3 m by 120 m) with an average 

depth of 0.5 m (Fig. l). Cattails (Typha sp. ) were the dominant plant 

species on this site, while spike rush (Eleocharis sp.), smartweed 

(Polygonum spp.) and hardstem bulrush (Scirpus acutus) were other 

prominent plant members of this lake. 

Lake III was a modified playa (Fig. 2). The basin area was 1.33 ha 

and contained 0.87 ha of water with an average depth of 0.U2 m. Emergent 

vegetation was much more abundant on this lake because of the littoral 

zone present. Cattails, hardstem bulrush and smartweeds were the dominant 

plants of this sitfe. Other prominent plant types of this site were pondweed 

7 
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(Potomogeton spp.), nutgrass (Cyperus sp.), and spikerush. 

Lake V was a modified playa that contained 0.32 ha of open water 

and had a 0.5 m average depth. This lake was a rectangular pit (Fig. 2), 

containing little emergent plant growth. Cattails and smartweed were the 

most abundant plants of this site, and grew in a barrow ditch adjacent to 

the lake. Other vegetation on this site was curly dock (Rumex sp.), 

willow (Salix sp.), nutgrass and spike rush (Appendix A). Willow, nutgrass 

and spike rush comprised the only vegetation in and immediately adjacent 

to the water of the lake. 

Lake XI was a natural playa containing 6.22 ha of open water with 

an average depth of 0.12 m. The lake basin was 12.92 ha (Fig. 3). Half 

of this lake was heavily grazed by cattle, which probably affected the end 

result of this survey. Spike rush and cattails were the dominant plant 

types on this lake (Appendix A). Other plants occurring on this site 

were blueweed sunflower, hardstem bulrush, and smartweed. 

Lake XIII- is a natural playa with 8.8U ha of open water, 0.35 m in depth 

(Fig. 3). Its basin was 11.92 ha. This site had a dense and extensive 

stand of cattails (Appendix A ) . Spike rush, wheat grass (Agropyron sp.), 

hardstem bulrush, and blueweed sunflower were other prominent plants 

(Appendix A). 

Lake XIV was a natural playa that contained 9-5^ ha of water with an 

average depth of 0.7 m. The basin of this site was 20.31 ha (Fig. h). 

Smartweed was by far the most dominant plant occurring on this site. Curly 

dock, mexican devilweed (Aster spinosus) and Johnson grass (Sorghum halpense), 

were also prevalent (Appendix A). 



Lake XV was a natural playa containing i+.U2 ha of water, with an 

average depth of 0.7 m (Fig. k). The lake basin had been plowed and 

contained no wetland vegetation by 3 June 1977. 

August Vegetation Survey 

Lake I still had no substantial aquatic vegetation. In Lake II 

hardstem bulrush, narrow leaved cattail (Typha angustfolia), barnyard 

grass (E.chinochloa crusgalli) and sago pondweed (Potamogeton pectinatus) 

now dominated the vegetation on this site (Appendix B). Other prominent 

plant species were belvedere summer cypress (Kochia scoparia), crabgrass 

(Digitaria sanguinalis) and willow. 

Lake III had vegetation characteristic of shallow wetlands (Appendix B ) . 

Narrow leaved cattail, barnyard grass, willow smartweed (P_. lapthapholium) 

and sago pondweed were the dominant members of this plant community. 

Nutgrass and blueweed sunflower were other plant species prominent on 

this site. 

Lake V had only small amounts of emergent vegetation around its shore 

which consisted mainly of willow, spike rush, and smartweed (Appendix B). 

Sago pondweed was present as the only submergent plant on this site. 

Barnyard grass, crabgrass and narrow leaved cattail were the most 

conspicuous members of Lake XI (Appendix B). Other prominent members were 

mud plantain (Heteranthera limosa), spike rush and blueweed sunflower. 

The aquatic vegetation of Lake XIII was predominately narrow leaved 

cattail and spike rush (Appendix B ) . Smartweed, sago pondweed and hardstem 

bulrush were other conspicuous members of the plant community. 

The plant diversity of Lake XIV was lower than on other sites (Appendix B) 
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Sago pondweed and barnyard grass were the most conspicuous members of this 

lake's flora. Muskgrass (Char a sp.), pink smartweed (P̂ . bicorne), 

mexican devilweed and willow smartweed occurred as prominent, but less 

abundant members of this site. 

Lake XV was dominated by barnyard grass, ragweed (Ambrosia grayi), 

muskgrass and sago pondweed. A total species composition of this site is 

given in Appendix B. 
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Cover Analysis 

The area occupied by total cover on natural playas was about 2k times 

larger than cover found on modified playas (Table l). Areas of emergent 

vegetation show the same trend as "total cover", with regard to natural 

versus modified playas (Table l). Only one modified playa contained 

any measurable amount of emergent vegetation. 

The average height of emergent vegetation varied from site to site. 

Lakes III, XI and XIII had taller stands of emergents composed of narrow-

leaved cattail, hardstem bulrush and willow smartweed, while Lakes XIV 

and XV contained shorter emergents,such as mexican devil weed and ragweed. 

Major Macroinvertebrate Survey 

Plankton net sweeps yielded few crustaceans (Table 2). Three orders 

of crustaceans were identified, with ostracods the most plentiful (45 percent). 

The remainder were either Copepoda (U2 percent) or Cladocera (13 percent). 

The preponderance of ostracods was due to a bloom sampled at Lake II on 

8 August and I8 August 1977. They occurred at substantially lower levels 

on other sampling dates (Appendix C). Copepods were consistently found in 

greater concentrations than the other two orders. 

The number of crustaceans collected in the plankton nets increased in 

the latter half of the summer, with 71 percent of the total being collected 

from 7 July to 18 August 1977. Modified playas also yielded more individuals 

than natural playas but the difference was not significant ( P > O.IO). 

Insect densities ranged from O.OlU to 207 individuals/m-̂  .(Table 3), and 

these included 5 orders and 12 families (Appendix D). The most common 
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Table 1. Measurements of characteristics related to cover, from eight 
playa lakes in Castro and Swisher counties, 30 August to 7 September 1977 

Emergent X Height of 
Total Vegetation Emergent Vegetation Basin 

Lake Cover' Over 0.5 m tall Over 0.5 m tall Area 
Number in ha in ha in m in ha 

I 

II 

III 

V 

XI 

XIII 

XIV 

XV 

0 

.03 

1.32 

0 

7.72 

10.06 

10.77 

11.30 

0 

0 

0.02 

0 

1.02 

8.86 

0.39 

U.9U 

0 

0 

1.70 

0 

2.0 

2.lU 

1.20 

0.53 

0. 

0. 

1. 

0. 

12. 

11, 

20, 

15 

.73 

.05 

.33 

.32 

.92 

.92 

.31 

.72 
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Table 2. Crustacean densities of eight playa lakes in Castro and Swisher 
counties, 6 June to l8 Aiigust 1977. 

Lake Number I II III V XI XIII XIV XV 

Average number/ 
sample 31.5 13.00 9.0 3.1 17-5 10.7 2.3 12.0 

Average number/ 
meter^ 2.T 11.9 0.8 0.3 1.5 0.9 0.2 1.0 
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Table 3. Insect densities of eight playa lakes in Castro and Swisher 
counties, 9 June to l8 August 1977. 

Lake Ilumber 

I II III V XI XIII XIV XV 

Average Number/ 
sample 0.17 0.83 3.l6 1.30 12.16 2H.50 0.50 27.60 

Average Number/ 
Meter^ 0.01 0.07 0.27 0.11 0.11 2.07 O.i+2 1.91 
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families collected were Bactidae (Ephemeroptera, 50 percent), Tendipididae 

(Diptera, 37 percent), Corixidae (Coleoptera, 7 percent) and Coenagrionidae 

(Odonata, 6 percent). More insects were collected during the latter half 

of the summer (70 percent). This was true for all groups sampled except 

tendipids, which were more numerous in early summer. 

Natural playas harbored 93 percent of the insects collected and 

contained most of the individuals from the foiir most abundant families. 

Natural playas contained significantly more insect life than modified 

playa lakes (P<:0.05). 

Snails were found on all lakes (mostly Physa sp. and Lymnaea sp.), 

but they only occurred in samples from five of the eight sampled lakes 

(Table h). The paucity of snails in samples was probably due to their 

clumped distribution in the lakes. 

Leeches were found on all sites, but vere net abundant in any of tne 

samples (Table h). 

Water Quality Analysis 

The water of these playas was fresh, hard and alkaline (Table 5). 

Parameters such as turbidity, sulfates, nitrates and phosphates'were 

highly variable between sampling dates. 

Slight differences in certain parameters can be observed vhen put 

into the context of modified versus natural playa lakes. Natural playas 

generally had lower values for specific conductance, sulfates, nitrates 

and turbidity while modified playas had lower values for phosphates and 

phenolphthalein alkalinity. 
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Table U. Total numbers of collected benthic and planktonic snails and 
leeches determined for eight playa lakes in Castro and Swisher counties, 
9 June to l8 August 1977. 

Lake Number 

II III V XI XIII XIV XV 

Number of Snails 0 63 2 1 0 11 

Number of Leeches 0 0 1 11 1 0 
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Table 5. Water quality data from eight playa lakes in Castro and 
Swisher counties of Texas, 9 June to l8 August 1977. 

Dissolved* 
Oxygen 

Specific** 
Conductance 

Calcium* 
Hardness 

Magnesium* 
Hardness 

Turbidity*** 

Dissolved* 
Solids 

Temperature**** 

pH 

Sulfates* 

Nitrates* 

Phosphates* 

Phenolphthalein* 
Alkalinity 

I 

7.6 

6U3 

1U5 

250 

26 

Ul9 

2k 

7.0 

128 

1.6 

.5 

100 

II 

6.U 

U.6 

1U6 

250 

57 

338 

25 

8.U 

38 

2.2 

.U 

108 

III 

6.9 

359 

88 

165 

316 

290 

25 

8.3 

37 

.8 

.2 

83 

Lake 

V 

7.0 

520 

lUl 

226 

k3 

317 

25 

8.5 

36 

1.8 

.7 

120 

Number 

XI 

5.5 

UU2 

1U6 

257 

59 

360 

26 

8.9 

20 

.6 

.6 

1U8 

XIII 

6.6 

398 

1U3 

226 

70 

325 

27 

8.2 

17 

.3 

1.5 

132 

XIV 

7.U 

351 

119 

202 

113 

235 

25 

9.3 

29 

.1 

.9 

113 

.XV 

6.6 

3U6 

135 

203 

I3U5 

319 

27 

8.8 

Ul 

.8 

.8 

117 

* Paxts per million 
** I-ticro mhos/cm-^ 
*** Formazin Turb id i ty Units 
**** Celcius s c a l e 



26 

Adult Waterfowl Census 

The ducks on natural playas significantly outnumbered those on 

modified playas (Table 6) (P<:0.005). Only five censusing dates were 

averaged for waterfowl because a large influx of migrating ducks appeared 

on lakes on l8 August 1977. 

Brood Census 

Brooding hens indicated a significant preference (P<0.005) for 

natural playa lakes, as all broods but one were on natural playas (Table 6) 

Four County Brood Site Survey 

Nat-ural playas accounted for about four times as many brood sites as 

did modified playas (Table 7). All but one brood were sighted on lakes 

with an extensive littoral zone. 

Ecolosrical RelationshiiDS 

A step-wise multiple regression was conducted according to A User's 

Guide to SAS (Barr et_ al_. 1976). The simple linear regression showed that 

area of emergent vegetation, over 0.5 m tall was the most significant 

variable affecting brood habitat (P-cO.0005), explaining 88 percent of 

brood use on a site. 

The final model was of the form: 

Y: = 0.0016 - 0.002(Xi) + 0.828(X2) + 0.8U7(X3) 

where: 

A 

Y = Brood use 

Xi = Turbidity (FTU's) 

X2 = Area of emergent vegetation, 0.5 ni or taller (ha) 

Xo = Average height of emergent vegetation 0-5 m or taller 
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Table 6. Census totals and averages of adult waterfowl and broods on 
eight playa lakes in Castro and Swisher counties of Texas, 29 May to 
18 August 1977. 

Modified Natural 
II III V XI XIII XIV 

Total Number of 
Adult Waterfowl* 1 l6 62 2 138 207 38 177 

Average Number of 
Adults/Sampling Date* 0.2 3.2 9.1 O.U 27.6 kl.k 1.6 35-^ 

Total Number of 
Broods 0 0 1 0 3 9 1 3 

* 29 May to k August 1977-
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Table 7. Results of four county brood site survey for June and July 1977 

Lake Type 

Natural Playas 

Number of Lakes 
Containing Broods' 

30 

Percentage of Lakes 
T:/'~p6£" Containing" Brood 

81.1 

Modified Playas 
with Littoral Zone l6.2 

Modified Playas 
Without Littoral Zone 2.7 

* 215 lakes were censused, 
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Other variables added only minimally to the predicting power of the 

model. The final overall model was significant (P<:O.O00l), and explained 

99 percent of the variation in duck brood use from site to site. 

From the simple correlation matrix it was evident that several 

variables were highly interrelated, thus would give similar values if 

substituted into a multiple regression analysis (Table 8). 
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Table 8. Correlation coefficients of seven habitat parameters 

Insect Emergent 
pH Density Vegetation 

Water depth -0.82* -O.Uo -0.3^ 

Temperature 0.3U 0.9U* 0.82* 

Phosphates 0.15 0.66 0.83* 

Emergent Vegetation 0.82* 0.93* 1.00* 

* Significant at P<0.05. 



DISCUSSION 

Results of this vegetation study are not comparable to Rollo and 

Bolen's (1969) work, because they only surveyed vegetation surrounding 

modified playas. The data gathered by this vegetation survey represent 

the only quantitative comparison of the vegetation of modified and natural 

playa lakes of the Texas High Plains. 

The wetland vegetation in May was still dormant except for spike 

rush and curly dock. Both of these species were green, vigorous and 

beginning to flower. Correll and Correll (1972) noted that these plants 

are common on wet meadows or seasonally wet areas and are usually among 

the first to begin new growth and reach anthesis. 

Many plants that were either absent or scarce in the May survey 

became robust and important members of the community by August. Barnyard 

grass, crabgrass and summer cypress, particularly, became prominent and 

conspicuous members of several lake sites. 

Several species of smartweed, narrow-leaved cattail and hardstem 

bulrush were present on most laJtes early in the season, and were even, 

dominant plants on some sites. Late in the season these plants were 

much more conspicuous. 

Some small emergents that were absent during the early part of the 

season later became noticeable. Most prominent of these were mud plantain 

and arrowleaf (Sagittaria sp.). 

Submergent vegetation occurred sparsely during the May survey. Sago 

pondweed, broad-leaved pondweed (jP. natans) and muskgrass were major 

31 
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1 / 

aquatic plant constituents of many lakes in August. 

Physical characteristics of the lakes exert a major influence on the 

type of emergent vegetation present. The extensive shallow water and 

moist soil zones of natural playa lakes are responsible for lush growth V^ 

of emergents such as cattail, bulrush and smartweed and moist soil plants 

such as barnyard grass, crabgrass and some smartweeds. However, the steep 

sides of modified playas allow little emergent or moist soil plant types. 

The permanency of.the water on natural playa lakes can have very strong 

influences on the quality of brood cover. Lakes which held water longer 

and at more stable levels contained larger stands of cattail and bulrush, 

which is considered prime brood cover. 

Three wetland habitat characteristics dictated site preference for 

brood rearing. The area of emergent vegetation was primarily important 

when considering the lakes suitability as a breed site. Emergent 

vegetation reduced visual contact between ducks, resulting in smaller 

territorial requirements (Dzubin I969) and it improved the habitat for 

macroinvertebrates. Cover afforded by large areas of emergent vegetation 

was extremely important, and it was interrelated to the second most '̂' 

important habitat characteristic, average height of emergent vegetation. 

The susceptibility of ducklings to predation requires that cover be dense 

and high enough to provide adequate concealment (Jenni 1956, Patterson 

1976). Lake water turbidity in combination with area and height of 

emergent vegetation accounted for 99 percent of the variation in brood 

use. Factors influencing turbidity of a lake are the nutrient load, which 

affects invertebrate production, jplant growth and the depth of the lake 

A 
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which also governs emergent plant distribution. 

The physico-chemical characteristics of the eight playas in this 

study were similar to those surveyed by Sublette and Sublette (1967). 

However, the playas in this study were less turbid and had higher 

dissolved oxygen, phenolphthalein alkalinity, calcium hardness and pK 

values. These differences are the result of irrigation tail-water 

maintaining the water level of the playas. 

Correlation analyses revealed several close interrelationships, all 

of which were anticipated. The relationship between insect density and 

area of emergent vegetation is easily explained. The larger areas of 

emergents provide more habitat for macroinvertebrates and their food sources. 

Temperature was positively correlated with insect density and amount of 

emergent vegetation. Lakes with more emerrents and insects also had 

higher turbidity values and shallower water dept:;s. These relationships 

and effects of one on the other are shown in Figure 5. 

Phosphate concentration and areas of emergent vegetation were also 

positively correlated. Since phosphate usually limits growth in aquatic 

systems (Reid I96O), this correlation was not surprising. Also the high 

inverse correlation between water depth and pH was expected. The shallower 

lakes were natural playas, having higher evaporatien rates, leaving a 

higher concentration of ions in the water. Because the surrounding soils 

are alkaline, the pH values increase accordingly. 

The dependent variable used in multiple regression was total nuriber o 

duck broods censused on each lake. Number of duck broods per area of open 

water can be used by the end result would be similar. 
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MANAGEMENT IMPLICATIONS AND SUGGESTIONS 

By measuring area of emergent vegetation, average height of emergent 

vegetation and turbidity during summer, brood production can be predicted 

on wetlands of the Texas High Plains and possibly the Great Plains as a 

whole. Using these measurements, conditions can be manipulated to encourage 

growth of emergent plant species with the most desirable characteristics 

and thus increase waterfowl production. 

This information can be used to design playa lake modifications to 

benefit both man and waterfowl. Playa modifications should allow for an 

extensive littoral zone which would encourage emergent plant species such 

as cattail, hardstem bulrush and smartweeds. When modifying a playa, lake 

steps should be taken to allow for a maximum amount of edge (emergent 

plant-open water interface). 

Concentration of water in the playa basin should be accomplished by 

a series of troughs, 1.0-1.5 m deep and 3-^ m wide. Length of these troughs 

would be governed by size of the lake basin. Interspersing these troughs 

throughout the basin should allow for an extensive littoral and moist soil 

area to establish emergents. Turbidity will be less in these' troughs 

because of greater depth and the wind break afforded by emergents. These 

areas should therefore support beds of submergent vegetation which can serve 

as important feeding areas and provide some refuge during dry periods. 

Designing playa lake modifications in this manner should also increase 

the preferred waterfowl wintering habitat because of more stable water 

levels and large amounts of emergents to act as wind breaks which are of 

paramount importance to wintering waterfowl on the High Plains. 
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Appendix A. Vegetation survey of eight playa lakes in Castro and 
Swisher counties of Texas from May to June, 1977.* 

Lake 

Lake 

Lake 

Number II 

Number III 

Number V 

Taxa 

Typha SD. 
Eleocharis sp. 
Polygonum spp. 
Scirpus acutus 
Sorghum halpense 
Conyza sp. 
Potamogeton spp. 
Helianthus ciliaris 
Salix spp. 
Rumex spp. 
Echinochloa cruss-alli 
Ambrosia sp. 
Kochia sp. 

Taxa 

Typha sp. 
Scirrus acutus 
Polygonum spp. 
Potamogeton spp. 
Cyperus sp. 
Eleocharis sp. 
Salix sp. 
Rumex sp. 

Taxa 

Typha sp. 
Polygonum spp. 
Rumex sp. 
Salix sp. 
Cyperus sp. 
Eleocharis sp. 

Percent 
Occurrence 

85.3 
3.9 
2.8 
1.8 
1.5 
1.3 
1.9 
0.9 
O.U 
0.3 
0.3 
0.2 
0.2 

Percent 
Occurrence 

U5.^ 
23.0 
13.6 
7.6 
5.6 
2.2 
1.7 
0.8 

Percent 
Occurrence 

35.8 
2 9 . U 
16.0 
lU.o 

3.8 
0 .1 

Count 

1635 
76 
53 
3k 
29 
25 
19 
18 
9 
6 
5 
k 
k 

Count 

3U1 
173 
102 
57 
Ul 
17 
lU 
6 

Count 

56 
UG 
25 
22 
6 
1 
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Appendix A. Continued 

Lake Niomber XI Taxa 

Eleocharis sp. 
Typha sp. 
Helianthus ciliaris 
Scirpus acutus 
Polygonum spp. 

Percent 
Occurrence 

57.7 
3U.3 
5.7 
1.3 
0.9 

Count 

131 
78 
13 
3 
1 

Lake Number XIII Taxa 

T^pha sp. 
Eleocharis sp. 
Agropyron sp. 
Scirpus acutus 
Helianthus ciliaris 
Rumex sp. 
Polygonum spp. 
Hordeum sp. 

Percent 
Occurrence 

69.5 
9.1 
6.U 
5.7 
5.1 
2.1 
1.5 
0.1 

Count 

2U2I 
318 
239 
199 
178 
72 
52 
U 

Lake IT'LLtiber XIV Taxa 
Percent 
Occurrence Count 

Polygonum spp. 
Rumex sp. 
Aster sp. 
Sorghum halpense 
Eleocharis sp. 

70.2 
22.7 

3.5 
3.0 
0.5 

139 
U9 

7 
6 
1 

* Lake Nimibers I and IV had no aquat ic vege ta t ion 
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Appendix B. Vegetation survey of eight playa lakes in Castro and 
Swisher counties of Texas during August, 1977-* 

Lake Number II 

Lake Number III 

Lake Number V 

Taxa 

Scirpus sp. 
Typha domin^ensis 
Echinochloa crusgalli 
Potamogeton T̂ ectinatue 
Kochia sp. 
Digitaria sanguinalis 
Salix sp. 
Conyza canadensis 
Sorghum hallpense 
Cyperus. sp. 
Aster sp. 
Helianthus ciliaris 

Taxa 

Typha dominrensis 
Echinochloa er-usralli 
Polv̂ onui:: la::::::annoliun 
Scimis sp. 
Potamogeton pectinatus 
Cyperus sp. 
Helianthus ciliaris 
Typha latifolia 
Rumex crispus 
Eleocharis macrostaycha 
Potamogeton natans 
Digitaria sanguinalis 
Chara sp. 
Kochia sp. 
Potanosreton foliosus 

Taxa 

Potamogeton pectinatus 
Salix sp. 
Eleocharis macrostaycha 
Polygonum densiflorum 

Percent 

Perc 

Perc 

ent 

:ent 

Occurrence 

33.9 
22.6 
11.3 
10.2 
8.6 
5.U 
2.1 
1.6 
1.6 
1.1 
0.5 
0.5 

Occurrence 

20.1 

19.3 
18.2 
13.7 
13.6 
5.5 
2.2 
l.U 
l.U 
1.1 
1.0 
0.9 
0.6 
O.U 

0.3 

: Occurrence 

68.6 
19.6 
7.8 
3.9 



Appendix B. Continued 

U3 

Lake Number XI Taxa Percent Occurrence 

Echinochloa crus.-Talli 
Digitaria sanguinalis 
Typha dominf-;en3is 
Heteranthera limosa 
Eleocharis macrostaycha 
Helianthus ciliaris 
Sagittaria longiloba 
Eurostemon mexicanus 
Ambrosia grayi 
Sagittaria latifolia 
Heteranthera dubia 
Ammania sp. 
Aster sp. 

U6.9 
21.3 
15.1 
8.0 
3.9 
2.2 
0.7 
0.5 
O.U 
0.2 
0.2 
0.2 
0.2 

Lake Number XIII Taxa Percent Occurrence 

T\ ' rha ciorXn ••̂ -n s 1 . 

Eleocharis macrostaycha 
Poly^onur: densiflor̂ ^̂ i 
Potamogeton pectinatus 
Scirpus sp. 
Helianthus ciliaris 
Chara sp. 
Sagittaria longiloba 
Rumex crispus 
Xanthium sp. 
Echinochloa crusgalli 
Marselia sp. 
Potamogeton natans 
Agropyron sp. 

61. 
20. 

5. 
5. 
2, 
0. 
0, 
0. 
0, 
0, 
0, 
0, 
0 
0 

,0 
, ^ 

,6 
.2 
.2 
.9 
.9 
.7 
.6 
.6 
.U 
.3 
.2 
.1 
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Appendix B. Continued 

Lake Number XIV Taxa Percent Occurrence 

Potamogeton pectinatus 
Echinochloa crusgalli 
Chara sp. 
Polygonum bicorne 
Aster sp. 
Polygonum lapthapholium 
Ambrosia grayi 
Cyperus sp. 
Digitaria sanguinalis 

51.1 
30.7 
5.9 
5.2 
2.U 
1.9 
1.7 
0.8 
0.0 

Lake Number XV Taxa Percent Occurrence 

Echinochloa crusgalli 
Ambrosia grayi 
Chara sp. 
Potamogeton pectinatus 

Polysonum bicorne 
Eleocharis r-acrost'?y7'cha 
Sagittaria longiloba 
Ammania sp. 
Rumex crispus 

30. 
30. 

5. 
7. 
-
j _ . 

0. 
0, 
0, 
0, 
0, 

.u 

.u 

.9 

.5 
T 

' 1 

.9 

.5 

.3 

.2 

.1 

* Lake Number I had no aquatic vegetation, 
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Appendix C. Tabulation of Crustacea collected from eight playa lakes in 
Castro and Swisher counties, 6 June to l8 August 1977. 

Collecting Date Lake Type Order Number 

6 June 

23 June 

7 July 

21 July 

U August 

l8 August 

Modified 

Natural 

Modified 

Natural 

Modified 

Natural 

Modified 

Natural 

Modified 

Natural 

Modified 

Natural 

Copepoda 
Cladocera 
Ostracoda 
Copepod 
Cladocera 

Copepoda 
Cladocera 
Ostracoda 
Copepoda 
Cladocera 
Ostracoda 

Copepoda 
Cladocera 
Ostracoda 
Copepoda 
Cladocera 
Ostracoda 

Copepoda 
Cladocera 
Ostracoda 
Copepoda 
Cladocera 
Ostracoda 

Copepoda 
Cladocera 
Ostracoda 
Copepoda 
Cladocera 
Ostracoda 

Copepoda 
Cladocera 
Ostracoda 
Copepoda 
Cladocera 
Ostracoea 

75. 
117 
U7 
U 
6 

15 
2 
3 

22 
6 
U 

27 
21 
23 
16 
25 
5 

38 
1 
26 
3 
3 
2 

150 

U9 
Ul6 
18 
22 
60 

58 
3 

131 
15U 

5 
12 
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Appendix D. Tabulation of Insecta collected from eight playa lakes in 
Castro and Swisher counties, 6 June to l8 August 1977. 

Collecting Date Lake Type Order Family Number 

6 June 

23 June 

7 July 

21 July 

U August 

l8 August 

Natural 

Modified 
Natural 

Modified 

Natural 

Modified 

Natural 

Modified 

Natural 

Modified 

Diptera 
Coleoptera 

Diptera 
Diptera 
Odonata 

Coleoptera 

Ephemeroptera 

Coleoptera 

Ephemeropt era 
Diptera 
Coleoptera 

Hemiptera 
Diptera 
Odonata 

Ephemeroptera 
Diptera 
Hemiptera 
Odonata 
Ephemeroptera 

Diptera 
Odonata 
Ephemeroptera 
Odonata 

Ephemeroptera 
Hemiptera 

Diptera 
Odonata 
•C-n Vi <aTn *a y n n t p r a. 

Culicidae 
Hydropliliadae 

Tendipididae 
Tendipididae 
Coenagrionidae 
Libellulidae 
Grinidae 
Chrysomelidae 
Corixidae 
Baetidae 

Halipliadae 
Corixidae 
Corynidae 
Baetidae 
Tendipididae 
Corixidae 
Halipliadae 
Grinidae 

Corixidae 
Tendipididae 
Coenagrionidae 
Libelladae 
Baetidae 
Tendipididae 
Corixidae 
Coenagrionidae 
Baetidae 

Tendipididae 
Coeno^^rionidae 
Baetidae 
Coenagrionidae 
Libbelladae 
Baetidae 
Corixidae 

Tendipididae 
Coenagrioni dae 
Baetidae 

25 
3 

1 

2 
5 
1 
1 
1 
1 

1 
1 
1 
2 
1 
5 
1 
1 
J. 

11 
11 
2 
1 
1 
8 
7 
2 
10 

5 
3 
1 
3 
1 
3 
1 

7 
5 
U 



Appendix D. Continued. 

Collecting Date Lake Type Order Family Number 

U7 

18 August (cont.) Natural Diptera 
Odonata 
Ephemeropt era 
Hemiptera 
Coleoptera 

Tendipididae 12 
Coenagrionidae 17 
Baetidae 209 
Corixidae I8 
Belostomatidae 1 
Mesovelidae 3 
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Appendix E. Results of broods censused on eight playa lakes in Castro 
and Swisher counties of Texas, 29 May to l8 August 1977-

Census Date 

29 May 

9 June 

23 June 

7 July 

21 July 

U August 

l8 Augus-

Lake Number 

XIII 

XIV 

XI 

XIII 

III 

XI 

XIII 

n 
XIII 

XV 

XV 

XIII 

Species 

Mallard 
Mallard 

Mallard 

Mallard 
Mallard 

Teal* 
Mallard 

Pintail 

Mallard 

Pintail 
Teal* 

Teal* 

Teal* 
Teal* 

Teal* 

Teal* 

Teal* 

Age 

Class 
Class 

Class 

Class 
Class 

Class 
Class 

Class 

Class 

Class 
Class 

Class 

Class 
Class 

Class 

Class 

Class 

II 
II 

I 

I 
I 

I 
I 

I 

I 

I 
II 

I 

III 
I 

I 

I 

III 

number in 
Brood 

8 
9 

9 

6 
6 

5 
5 

1 

6 

1 

5 

2 
1 

8 

7 

7 

* Either Blue-winged or Cinnamon Teal; hens appear identical 






