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ABSTRACT

The purpose of this study was to obtain information about 

juvenile fish in Imperial Reservoir. Fish (10-100 mm) were captured 

with rotenone in five study areas. Estimates of species composition, 

distribution, habitat preference, spawning, food preference, and growth 

rates were made. The fish preferred a habitat having a bottom of mud, 

gravel, or rock. Najas marina and a Najas-Typha combination were the 

favored vegetation types that most often harbored juvenile fish. 

Largcmouth bass spawned from March until May. Bluegill spawning oc

curred from May until August. This difference in spawning time allowed 

bass to eat bluegill fry in the fall. Bass and bluegill predominantly 

ate zooplankton with bass starting to eat fish when over 65 mm in 

length. Bass growth rates were influenced by an ample food supply and 

a growth period of 11 months. No stunting was observed in Imperial 

Reservoir.
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INTRODUCTION

Imperial Reservoir in the Lower Colorado River north of Yuma, 

Arizona, is tentatively scheduled to be dredged and channelized in the 

near future. If the channelization occurs, most "lakes" connected to 

the river would become drained or altered. The channelization could 

change the present fish spawning and rearing habitats.

This reservoir is receiving increased fishing pressure. Imper

ial National Refuge, adjacent to the study area, had 80,000 visitor 

days of fishing in 1968 and expects to have 150,000 visitor days in the 

near future (U. S. Bureau Sport Fisheries and Wildlife 1969). The 

sport fishery now is excellent with a catch per unit effort of 0.54 

fish per-man-hour recorded in 1969 (personal communication, Allen Guen

ther, Wildlife Manager, Arizona Game and Fish Department, 1970).

Documented information about juvenile fish in Imperial Reser

voir, particularly habitat preferences and early life histories, is 

scarce. Therefore, it was deemed necessary to obtain information to 
fill this void.

The purpose of this study was to determine the habitats most 

vital to the fishery and consequently determine those habitats most 

worth preserving or recreating. To satisfy this goal, the following 

objectives were set up:

1. To estimate species composition of the juvenile game fish 
present in the representative lakes.
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2. To collect data on the distribution, habitat preference, 

and spawning of juvenile fish in each lake.

3. To determine food preference of juvenile species present 

in the reservoir.

4. To estimate growth rates and try to elucidate those fac

tors influencing growth rates in this reservoir.

Most emphasis in this study was placed on juvenile largemouth bass, 

Micropterus salmoides, and bluegill sunfish, Lepomis macrochirus; the 

main emphasis is on bass because of greater fishing pressure by sport 

anglers.



DESCRIPTION OF STUDY AREA

Imperial Reservoir is located north of Yuma on the Colorado 

River, longitude 114 271 latitude 32 43*. The reservoir is a Bureau of 

Reclamation lake that was completed in 1938 and which covers an area of 

2955 hectares (7300 acres). The purpose of the reservoir is for water 

storage. The initial maximum storage capacity was 85,000 acre-feet but 

siltation has reduced this capacity and changed portions into a marsh 

(California Department of Water Resources 1968).

Five small "lakes'* within Imperial Reservoir on the Arizona side 

of the river were chosen as representative study areas (Figure l). The 

term lake refers to an outpocket from the main river that is connected 

by water and is not a true lake. The surface area of each lake is as 

follows: Lake 1, 7.19 hectares (17.7 acres); Lake 2, 1.93 hectares 

(4.7 acres); Lake 3, 0.91 hectares (2.2 acres); Lake 4, 2.56 hectares 

(6.3 acres); Lake 5, 3.32 hectares (8.2 acres). The maximum depth of 

Lakes 1, 2, 4, and 5 is approximately three meters (9.84 feet) with the 

average depth less than one meter (3.28 feet). Lake 3 has a maximum 

depth of about one meter with an average depth of about 0.5 meters.

The lake bottoms are primarily silt and detritus with sand and 

gravel deposits near the shores. The lakes are eutrophic. Much of the 

bottom material has decomposed to sapropcl which may be more than 0.6 

meters (two feet) deep. There are submerged trees in many of these 

lakes. The lakes are holomictic mainly due to wind action. The
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Colorado River dam system protects the lakes from natural floods and 

uncontrolled water level fluctuations.

Typha latifolia (cattail), the dominant emergent species, grows 

in dense stands throughout the reservoir with a maximum of 4.56 meters 

(15 feet) tall and frequently obscures the small channels and lake en

trances. Najas marina (spiny naiad) is widespread in the lakes. It 

becomes so dense that navigation is occasionally impaired. Najas be

comes plentiful in the spring and summer, but during the winter re

gresses from the shallows and is found mainly in the deeper areas of 

the lake. Mats of blue-green algae form a canopy on submerged vegeta

tion and lake bottoms during most of the year.

Annual precipitation is 8.45 cm (3.38 inches) and the range of
o o o omaximum air temperature is 46.1 -48.8 C (115 -120 F). Annual mean air

o otemperature for Yuma is 22.4 C (72.3 F). Annual evaporation is 195 cm 

(76.89 inches) (Green and Sellers 1964).



METHODS AND MATERIALS

Sampling began September 3, 1969, and concluded October 31,

1970. One hundred and one samples were collected at triweekly inter

vals during most of the year and at biweekly intervals during spring 

spawning. Fish were killed and fixed in 10% formalin and later pre

served in 40% isopropyl alcohol.

Pro-Noxfish, 2.5% rotenone emulsion, was used to capture fish.

A 1-2 ppm solution of rotenone was applied to about 15 square meters 

(17.9 sq. yds.) of surface area with a pump-type fire extinguisher. 

Subsurface areas were poisoned by sinking a hose attached to the pump. 

The water was neutralized (oxidized) by using a concentration of potas

sium permanganate equal to that of the rotenone after collections were 

made so that other fish entering the poisoned area would not be killed.

Electrofishing, gillnets, a miniature trapnet, and minnow traps 

were ineffective in capturing juvenile fish.

Stomach Analysis

Stomachs from 401 bass and bluegill were analyzed. The stomach 

from the lower esophagus to the pyloric sphincter was removed and con

tents examined under a dissecting scope. The frequency of occurrence 

method (Lagler 1956) was used to give an indication of those organisms 

being eaten throughout the year. Insects and crustaceans were identi

fied by using keys of Usinger (1956) and Pennak (1953).

6
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Length-weight Analysis

Only bluegill and bass juveniles were included in the length- 

weight analysis. Total lengths were measured to the nearest 1.0 mm and 

weight was measured and recorded to the nearest 0.1 g. Each fish was 

blotted dry before weighing. Length-weight data were then recorded in 

18 five-millimeter intervals to determine length-weight relationships. 

The data were then applied to the equation Log W = log a + n log L in 

which W is weight (g) and L is total length (mm) (Lagler 1956).

Invertebrate Collection

Collections made at intermittent times were by the following 

methods: Najas was removed and shaken into a 30-mesh sieve bucket to

sample invertebrates. A 25-mesh plankton net was towed horizontally at 

a depth of 30 cm for a distance of 200 meters and an Eckman dredge was 

used for bottom samples.

Parasite Incidence

The frequency of occurrence of internal parasites (trematodes 

and nematodes) was noted concurrently with stomach analysis. Livers 

were examined for trematode larvae and the viscera, especially the 

esophagus area, for nematodes. Parasites were identified by Dr. 

Leonard W. Dewhirst, Professor of Animal Pathology, The University of 

Arizona.

Chemical and Physical Analysis 

A La Motte color comparator was used for pH determination. 

Temperature and pH measurements were taken in each lake at every



sampling period. Both measurements were taken at the approximate cen

ter of each lake during the daylight hours. Monthly air temperatures 

are from records at the Yuma Proving Ground (U. S. Department of Com

merce 1969, 1970). Water temperatures at the 30-cm depth were measured 

with a Yellow Springs Tele-Thermometer Model 43TD.



RESULTS

The total numbers of fish captured in each lake are shown in 

Table 1. Lakes 1 and 5 were the most productive in numbers of fish 

captured. These are the larger lakes and were sampled most frequently 

because of the larger fish/sample ratio. ^

There were 1124 fish collected at Imperial Reservoir with the 

total numbers of each species caught given in Table 2. All bluegill 

affected by the rotenone were not collected because time did not allow 

collection of the large numbers killed; other species did not present 

this problem.

The different zones of vegetation where fish were captured are 

shown in Figure 2. Most juvenile fish were found in Najas marina.

This vegetation concentrated in large areas will be termed Najas zones. 

The second most important vegetation zone is a Najas-Typha combination. 

This zone is characterized by Najas separated by a strip of water from 

the Typha on the shoreline. This small strip of water is from 0.3 to 

2.5 meters (l to 8 feet) wide and usually less than 0.6 meters (2 feet) 

deep. Another habitat found to protect juveniles was submerged 

branches of trees growing along the shore. Most of these trees were 

mesquite. They provided shelter for juvenile fish, especially for 

schools of bass, which were the predominant species*captured in this 
zone.
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Table 1. Frequency of total fish captured per lake,illustrated by 
numbers of fish/collection.

Lake
1 2 3 4 5

4 9 44 1 52
15 9 0 0 0
1 16 13 1 0
0 7 . 0 0 17
1 17 15 0 4

33 2 12 0 1
10 0 3 24 28
27 1 21 7 19
12 10 9 9 0
15 2 25 2 4
65 2 0 1 11
31 0 0 19
0 27 17 10
0 11 2 15
0 22 40 46
1 16 16
0 9 33
8 36
0 17
9 9
58
14
37
7

Freq. 14.50 9.00 12.90 7.58 16.85



Table 2. Collection of fish (1969-70), 100 mm or less, in Imperial Reservoir.

Species s 0 N D J F M A . M j j A Tota!

Lepomis microlophus 
Redear sunfish

20 5 7 25 - 11 1 - - - 2 6 75

Lepomis macrochirus 
Bluegill

21 42 53 60 10 77 6 27 1 6 105 99 507

Lepomis cyanellus 
Green sunfish

- 1 3 - 4 4 2 8 - - 3 - 25

Lepomis gulosus 
Warmouth

19 16 5 3 1 6 - 4 2 - 38 19 113

Micropterus salmoides 
Largemouth bass

3 7 14 3 6 2 26 94 29 40 51 24 299

Dorosoma petenense 
Threadfin shad

- 2 2 - - - - - - - 9 2 15
i

Gambusia affinis 
Mosquitofish

10 1 13 4 - 1 - - - - - 1 30

Ictalurus natalis 
Yellow bullhead

1 - 1 - - - - - - 41 6 49

Ictalurus punctatus 
Channel catfish

- 1 - - - - - - - - - - 1

Pomoxis nigromaculatus - - 2 6 1 1 - - - - - - 10
Black crappie

1124
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Spawning

Nests of bass and bluegill were observed during daylight hours 

in shallow water, less than 2 feet (0;6 m) deep, with a firm bottom. 

Bass nests were about 9 to 15 inches (22.5 to 37.5 cm) in diameter.

Some former bass nests were being used by bluegill. Several nesting 

sites were exposed to,the air, apparently when the reservoir was drawn 

down. Most of these nests were near the shoreline in areas away from 

aquatic vegetation.

Bass, 10 mm long, were captured on March 21, 1970; nests were 

not observed prior to this date (Figure 3). Water temperatures at the
o otime initial bass fry were collected were 18.4 C (65 F) in Lakes 1, 2,

4, 5, and 17.2 C (65 F) in Lake 3. Bluegill, 19 mm long, were captured
O Oon June 2, 1970, when water temperatures were 26.2 C (60 F). Figure 4 

shows the number of bluegills captured during spawning periods (May to 

August) and during the winter and spring. Fry of species other than 

bass and bluegill were also collected. Yellow bullhead fry 19 mm (0.7 

inches), collected on July 4, 1970, were taken from 30.6 C (87 F) water 

and warmouth'29 mm (1.16 inches), collected on July 5, 1970, were in
o o30.6 C (87 F) temperatures. One 5-inch redear sunfish female collected

o oon May 8, 1970, 23.9 C (75 F), had eggs that appeared mature, but no 

schools of redear fingerlings were observed.

Stomach Contents

The percent occurrences of food items in stomachs of largcmouth 

bass, bluegill, warmouth, redear sunfish, and green sunfish are shown 

in Table 3. Principal zooplankton were cladoccrans (Daphnia) and
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Figure 3. Numbers of largemouth bass captured and the range of lengths during each month.
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Table 3. Percent occurrence of food in fish stomachs by seasons

Micropterus salmoides Lepomis macrochirus Lepomis gulosus
(Largemouth bass) tBluegill) (Warmouth)

Season F W Sp Su F w Sp Su F w Sp Su

Number
stomachs 22 12 83 59 31 27 21 45 25 5 6 30

Shrimp 36.4 8.3 0 11.8 6.4 0 0 0 32.0 0 0 0

Anisoptera 13.6 0 1.2 13.5 3.2 0 0 2.2 32.0 0 0 6.75

Zygoptera 22.7 8.3 0 32.2 3.2 7.4 0 11.1 12.0 0 0 3.35

Chironomous 4.5 0 2.4 2.9 25.8 7.4 4.7 42.2 76.0 0 50.0 40.0

Other diptera 31.8 8.3 1.2 8.4 6.4 11.1 4.7 11.1 8.0 0 0 3.35

Fish 4.5 0 0 8.4 0 0 0 0 0 0 16.7 0

Zooplankton 4.5 16.6 88.0 61.0 16.1 48.0 71.2 60.0 16.0 20.0 0 26.6

Ostracods 0 0 0 1.7 3.2 7.4 4.7 17.8 0 0 0 0

Snail 0 0 0 0 16.1 18.5 9.5 8.9 4.0 0 0 0

Empty 13.6 16.6 0 2.9 3.2 26.0 9.5 0 4.0 80.0 16.7 13.3



Table 3. — Continued

Species Lepomis microlophus 
(Redear sunfish)

Lepomis
(Green

cyanellus
sunfish)

Season3 F W Sp Su F W Sp Su

Number
stomachs 10 10 1 2 . 1 3 5 3

Shrimp 10.0 0 0 0 0 0 0 0

Anisoptera 0 0 0 0 0 0 0 0

Zygoptera 10.0 10.0 0 0 0 0 0 0

Chironomous 30.0 0 0 0 0 0 0 0

Other diptera 0 50.0 0 0 • 0 0 0 0

Fish 0 0 0 50.0 0 0 0 0

Zooplankton 40.0 20.0 0 0 100.0 66.0 20.0 66.6

Ostracods 0 0 0 0 100.0 33.3 20.0 100.0

Snail 30.0 0 0 50.0 0. 100.0 40.0 0

Empty 10.0 20.0 100.0 0 0 0 0 0

a. F = Fall, W = Winter, Sp = Spring, Su = Summer
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copepods (Calanoid). Bass favored shrimp, Palaemonetes paludosus, in 

the fall and zooplankton during the winter, spring, and summer. Blue- 

gill preferred midge larvae (Chironomidae) as the main forage in the 

fall with zooplankton eaten during winter, spring, and summer. War- 

mouth predominately ate Chironomidae larvae in the fall, spring, and 

summer while zooplankton were the preferred food in the winter. Green 

sunfish consumed mainly zooplankton during the fall, snails in the 

winter and spring, and ostracods in the summer. Dragonfly and damsel- 

fly naiads (Odonata) were eaten by many fish species but were never 

dominant during any season (Table 3),

Length-weight Relationships

Length-weight relationships were calculated for bass and blue- 

gill (Table 4). Insufficient numbers of other species were collected 

for adequate analysis. Fish lengths and weights are plotted in Figures 

5 and 6 with the dots representing the individual fish. The curve is 

plotted from the formula equation Log W = log a + n log L. For bass 

the log a = -4,7448 and n = 2.9065. Bluegill have log a = -4.7415 and 

n = 2.9661. This information suggests that fish growth occurs isometri- 

cally for both species tested (Ricker 1968).

Parasites

Parasite occurrences in fish are given in Figure 7. Parasites 

found were a tremotode, the Neascus larvae of Posthodiplostomum minimum 

centrarchi, and the nematodes Contracaecum brachyurum and C. spiculi-

gerum (Hoffman 1967). Varying numbers of trcmatode cysts were found on
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Table 4. Length-weight relationship data for juvenile bluegill and 
largemouth bass.

Length
interval (mm)

Number 
of fish

Mean
length (mm)

Mean
weight (g)

1.0 - 1.5 28

Bass

11.3 0.026
1.6 - 2.0 52 17.7 0.062
2.1 - 2.5 23 22.6 0.15
2.6 - 3.0 22 28.0 0.284
3.1 - 3.5 18 33.2 0.453
3.6 - 4.0 16 38.1 0.715
4.1 - 4.5 25 43.0 0.998
4.6 - 5.0 15 48.4 1.37
5.1 - 5.5 13 53.0 1.81
5.6 - 6.0 18 58.1 2.39
6.1 - 6.5 19 62.8 3.15
6.6 - 7.0 7 69.0 4.37
7.1 - 7.5 6 73.1 4.63
7.6 - 8.0 4 78.0 5.83
8.1 - 8.5 10 . 82.5 6.27
8.6 - 9.0 6 88.6 8.73
9.1 - 9.5 3 91.3 7.71
9.6 -10.0 2 100.0 13.8

1.0 - 1.5 2

Bluegill

13.0 0.065
1.6 - 2.0 10 18.6 0.080
2.1 - 2.5 30 23.8 0.190
2.6 - 3.0 32 27.9 0.304
3.1 - 3.5 66 33.2 0.517
3.6 - 4.0 58 38.4 0.841
4.1 - 4.5 61 43.4 1.19
4.6 - 5.0 43 47.7 1.64
5.1 - 5.5 29 53.0 2.21
5.6 - 6.0 29 58.0 3.03
6.1 - 6.5 25 62.7 4.31
6.6 - 7.0 20 68.3 5.33
7.1 - 7.5 22 73.0 6.37
7.6 - 8.0 9 77.4 7.18
8.1 - 8.5 11 82.3 8.89
8.6 - 9.0 12 89.0 11.52
9.1 - 9.5 4 93.25 13.0
9.6 -10.0 7 97.8 16.7
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the liver. Nematodes were usually found near the esophagus, but sev

eral were found in the viscera surrounding the stomach. The trematode 

was most prevalent of the parasites in all fish except the green sun- 

fish in which (3. spiculigerum was dominant.

Physical and Chemical Data

Water temperature, mean monthly air temperature, and pH for Im

perial Reservoir are shown in Table 5. The water temperature reached a 

maximum of 32.2 C (90 F) in August, a minimum of 7.8 C (46 F) in Janu

ary and followed the mean air temperatures throughout most of the year. 

The pH was stabilized near 8.0 most of the time.
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Table 5. Water temperature, 
Imperial Reservoir,

mean monthly air temperature, and pH for

Date Air Water tnIJ
°F °C °F °c ptt

1969

Sept. 89.7 (32.1 ) 84.2 (29.0) 7.8

Oct. 71.9 (22.15) 66.9 (19.4) 7.9

Nov. 64.3 (17.95) 51.8 (11.0) 8.0

Dec. 56.0 (13.35) 51.8 (11.0) 8.0

1970

Jan. 54.4 (12.45) 46.0-50 ( 7.8-10) 8.1
Feb. 61.4 (16.35 55.0-61 (12.8-16.1) 8.1

Mar. 62.5 (16.95 63 (17.2) 8.1

Apr. 66.1 (18.95) 64 (17.8) 8.1
May 80.3 (26.85) 75 (23.9) 8.1
June 87.3 (30.7 ) 80 (26.65) 8.0
July 95.1 (35.05) 86 (30.0) 7.9
Aug. 94.2 (34.55) 87 (30.55) 7.7



DISCUSSION

It has been well established that largemouth bass and bluegill 

prefer quiescent clear water with mud bottoms and submerged vegetation 

(Trautman 1957, Bennett 1962). A previous study by Dill (1944) indi

cated that submerged plants usually were not abundant enough in the 

Lower Colorado River to be important to fish. Since Dill's study, sub- 

mergent plants (Najas) have grown prolifically and this habitat niche 

was used extensively by juvenile fish. They were found in Najas beds 

throughout the year or near a Najas-Typha zone during the primary plant 

growth period. During the spring and summer, observations indicated 

that fish were feeding at the edges of the Najas and Typha on either 

side of the open strip of water. During the winter months, the fish 

tend to follow the receding Najas beds into deep water. Typha was im

portant in providing protection for schooling bass and for larger 

juveniles when other forms of cover were unavailable.

Spawning and Rearing

To have a harvestable fish population there must be a constant 

supply of young fish to replace those taken from the fishery. To 

achieve this, adequate spawning and rearing must take place. My obser

vations showed that bass and bluegill prefer spawning areas in shallow
/

water on mud, gravel, or rock. Much of this type of habitat was pres

ent in the lakes studied. The spawning observed was near shore on 

gradual slopes and flat areas. Bluegill spawned on the rocky shore and

25



26

in the shallow mud bottom coves. Bass spawning was mainly on the rocky 

shoreline. Kramer and Smith (i960) indicated that newly hatched bass 

sac fry were 3 mm long and their growth was from 0.44 mm/day to 0.51 

mm/day. Back calculations from their data indicate bass young collected 

in late March were hatched about March 8. Temperature at the time of
O Obass collections was similar, 18.5 C (65 F), to spawning temperatures 

of other recorded data (Kramer and Smith 1960, Calhoun 1966, Swingle 

1956). Bluegill were observed over nests from April to August. Blue- 

gill fingerlings were plentiful in vegetation during summer and fall.

The large numbers present in the summer tend to decrease with the de

crease of Najas in fall and winter, presumably due to predation.

Schools of young bass were seen accompanied by adult bass in 

the Typha, in submerged mesquite branches, and under floating mats of 

dead Typha. Once the parent protection was terminated, the schools of 

fingerlings moved to the protective Najas and Typha zones. The young 

found ample cover and food in the Najas beds and surrounding areas, 

which were a highly desirable habitat during the rearing period.

Factors Influencing Growth

Location of food items eaten by the juvenile fish is important 

to any fish habitat study. Several observations were made during this 

study. Food items sampled in the Najas included dragonflys, damselflys, 

shrimp, and snails. Plankton tow samples in the channel connecting 

Lakes 1, 2, and 3 revealed various zooplankton. Bottom samples from 

all areas taken with the Ekman dredge contained chironomid larvae, the 

most often consumed food. When fish were very small, they ate
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zooplankton. As they grew, chironomid larvae entered the diet and 

finally the larger juveniles ate dragonfly, damselfly, and shrimp.

Bass began to eat bluegill when over 65 mm in length. Competition for 

food was not determined because amounts of available food were not 

quantified.
According to Bennett (1962), bass grew faster after the dense 

aquatic vegetation died suddenly in a pond, making forage fish avail

able. The regression of Najas in the fall and winter appeared to have 

the same effect in Imperial Reservoir. Bluegill and redear spawning 

late in the year produce fry that could easily become food for bass 

and other piscivores. Bass were 17 to 60 mm long in June when the 

first bluegill spawn was captured. In Lake George, Minnesota, juvenile 

bass were eating fish at a length of 20 mm (Kramer and Smith 1962). My 

data indicates that the smallest bass recorded with a consumed fish was 

65 mm long. This consumed fish was a 22-mm bluegill. This information 

would suggest that the interval between bass and bluegill spawns is 

sufficient for young-of-the-year bass to prey upon the bluegill spawn, 

a condition that would keep the bluegill and redear from becoming over- 

populated and eventually becoming stunted. At present there is no in

dication of any species stunting.

Numerous stocking programs have been ineffective in producing a 

bass-bluegill relationship that prevents bluegill domination and stunt

ing (Bennett 1962). Swingle (1956) has been successful in stocking 

ponds in Alabama, but this success is rare in other parts of the United 

States. The ratio and spawning time of bass and bluegill in Imperial



28

Reservoir is a feature sought by biologists for warm water fishing im

poundments because it promotes a nonstunted fish population.

The climate of southwestern Arizona facilitates a long growth 

period. Strawn (1961) indicates that bass fry growth is positively
ocorrelated with temperatures to 81.5 F and maximum fish growth occurred

o oat 81.5 and 86 F. Swingle (1949) indicated that growth was slow until
Owater temperature reached 80 F. Imperial Reservoir water temperatures

o oranged from 80 to 87 F for four months of the year, indicating a great 

growth potential for largemouth bass and other warm-water game fish. 

Simon (1951) indicated bass were inactive below 50 F and Swingle (1949)
ostated that bass feed sparingly at 47 F. Die lowest water temperature

orecorded in the lakes studied was 46 F in January, which indicates bass 

could prey upon bluegill until late fall, increasing the bass growing 

season and preventing possible stunting of bluegill. The overall grow

ing season for Imperial Reservoir appears to be 11 months with four of 

these months having optimum growth temperatures.

Many fish observed had parasites but condition factors in these 

parasitized fish exhibited no difference from those not parasitized.

Length-weight Comparisons

Length-weight relationships showed that growth was good when 

compared to other areas of the United States. Kramer and Smith (1960) 

have data on their third stanza of growth which is from 12 to 80 mm 

with n = 2.9621. Clugston (1964) indicates n being from 3.03 to 3.19 

on young bass in five ponds in Florida which is normally excellent
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growth. Imperial Reservoir bass had n = 2.9065 which was only slightly 

below figures previously mentioned. The length-weight relationship of 

bass in Imperial Reservoir was therefore considered good.



CONCLUSIONS

1. Imperial Reservoir has many areas that are shallow (less 

than one meter average depth) and many areas with a mud or rock bottom. 

These areas are preferred by juvenile bass and bluegill. The vegeta

tion (Najas and a Najas-Typha combination) provided cover and harbored 

food organisms for the juvenile fish.

2. Bass spawning occurred in water less than two feet deep on 

the rocky shore while bluegill utilized the rocky shore and the mud 

bottom. The spawning period for bass was from March (65 F) until May; 

bluegill spawning occurred from May (80 F) until August.

3. Bass and bluegill preferred zooplankton in the winter, 

spring, and summer. In the fall bass preferred shrimp and bluegill ate 

chironomid larvae. Dragonfly and damselfly naiads were present in many 

stomachs but never dominated in any season. Bass over 65 mm in length 

had begun to eat small fish.

4. Bass growth rates compared to other areas in the United 

States were good (n = 2.90). Factors influencing the growth rates 

were food availability during the entire year and a long growth period 

of 11 months with four of these months having optimum growth tempera

tures. Spawning time of bass and bluegill was such that bass young-of- 

the-year could feed upon bluegill young and reduce overpopulation and 
prevent stunting.
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5. If any of the above ecological constituents were removed 

or altered by dredging, the excellent sport fishery (0.54 fish per- 

man-hour) in Imperial Reservoir would be adversely affected.
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