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Fig. I .
—Kunge o( Etheasloma asprigene. The study area is denoted by the star Map modified from Page (1983:251).
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IN LAKE CREEK, ILLINOIS

Kevin S. Cummings, James M. Grady, and Brooks M. Burr

The mud darter, Etheosloma (Oligucephaliu) asprigene,

was described by Stephen A. Forbes in Jordan (1878:41)

as Poecilichthys asprigenis from 14 specimens collected in a

small creek near Pekin, Illinois. Natural history studies of

E. asprigene have been limited to food habits (Forbes

1880:25; Forbes & Richardsop 1920:309), age and growth

(based on eight specimens, Lutterbie 1979:5-6), spawning

behavior (Page et al. 1982:140), and parasites (Whitaker

&Schlueter 1975:446). Kritsky & Leiby's (1971) reference

to parasites of £. asprigene is certainly based on a misidenti-

fication of £. exile, as North Dakota is approximately 900

river miles (1,440 river km) beyond the known range of

the mud darter.

This investigation of the life history of E. asprigene in

southern Illinois was undertaken to supplement scant eco-

logical information on the species and on the subgenus

Oligocephalus as a whole. Species of Oligocephatus generally

are poorly known ecologically; there is little or no published

information regarding any aspect of the life history ol 1

1

of the 15 species (Page 1983).

The mud darter is a lowland species widely distributed

in the Mississippi drainage and the Sabine and Neches

River drainages of Texas. It occurs in 13 states: from Min-

nesota, Wisconsin, and Iowa south to Louisiana and Mis-

sissippi and west into Texas (Fig. 1). It is known from

numerous localities in Illinois and western Kentucky where

it may be common locally (Smith 1979:276; Burr & May-
den 1979:63). E. asprigene is considered rare in Wisconsin

(Johnson & Becker 1970:289), threatened in lowa(Roosa

1977), of peripheral status in Texas (Hubbs 1976:7), and

rare and endangered in Kentucky (Miller 1972:247-251).

However, recent collections from Kentucky have shown

E. asprigene to be more common than previously thought;

it was not placed on a recent listing of endangered, threat-

This paper is published by authority of the State of Illinois and is

a contribution from ihc Section of Faunislii Surveys and Insect Idenlin-

cation of the Illinois Natural History Survey It was .submitted in its original

form by Kevin S. C^ummings in partial fulfillment of the requirements

for the degree of Master of Arts in the Graduate School of Southern Illinois

University at Carbondalc. Mr. Cummings is a Technical Assistant at the

Illinois Natural History Survey James M. Crady is a doctoral candidate

at SIUC Ur. Brooks M Burr is a former Research Assistant. Illinois

Natural History Survey. He is presently an Associate Professor, Depart-

ment of Zoology. SIUC
Two or more outside referees recommend each manuscript submitted

for publication in the Biological Notes series before it is accepted
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STUDY AREA

The area selected for the study was a small, unnamed
tributary to Lake Creek, Alexander County, Illinois (T16S,

R2W, .Section 12), which supports a large population of

E. asprigene. The study area is lot ated at the Illinois Route

3 bridge, 1.0 km west of Illinois Route 127 (Fig. 2). The
creek, hereafter referred to as Lake Creek, is a short (about

8 km long) tributary lo (he Cache River, which meanders
through ( ullivaled fields upstream and patches of forested

land (iownslfeam

Cover Illustration — Male (top) and female (bottom) Elhtoitoma oiprigene collected in Lake Creek. Alexander County, Illinois. From a dr

by Kevin .S. Cummings.
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Fig. 2.

Illinois.

-The Elheostoma asprigene life history study area, Lake Creek at 1 i Route 3 bridge, 1 .0 km west Illinois Route 127. Alexander County.

The study area was adjacent to a soybean field but

was bounded by trees. During periods of low water, a few

gravel riffles, mud-bottomed pools, and scattered areas of

protruding cypress stumps were present (Fig. 3A). At low

water, the creek was 3.0-6.1 m wide with riffles approx-

imately 15 cm deep and pools about 1.0 m deep. Substrate

in the riffles was a mixture of clay, gravel, mud, and

detritus. In spring and summer, rooted vegetation grew

along the banks, and filamentous algae covered the rocks.

A short (5 m) gravel raceway was located about 50 m
downstream from the Route 3 bridge. During spring

floods, the creek overflowed its banks and inundated the

adjacent soybean field, and the main channel was 4.5 to

6.0 m deep (Fig. 3B). Water temperatures varied from 0°C
in December to 27°C in August.

A total of 36 species of fishes was collected at the study

site (Table 1). The fishes most often associated with E.

asprigene in descending order of abundance were Notropis

lutrensis, Noiurus gyrinus , and Gambusia affinis. Two other spe-

cies of darters, Elheostoma chlorosomum and E. gracile, occur

at the study site. Both are typically pool-inhabiting species

(Page 1983:93,155) and were occasionally associated with

E. asprigene.

METHODS

Methods of study were the same as those employed

by Page in the study of E. squamiceps (1974:4-5), except

as noted below. Observations and minnow-seine collections

were made at approximately 1 -month intervals between

19 October 1979 and 22 September 1982, except during

periods of high water when specimens could not be col-

lected, and during the spawning period when biweekly

observations were made. Approximately 30 specimens of

E. asprigene and associated fishes were collected each month:

a total of 758 E. asprigene was examined. All specimens col-

lected for laboratory examination were preserved in

10-percent formalin, stored in 70-percent ethanol, and

deposited in the ichthyology collection of the Department
of Zoology, Southern Illinois University at Carbondale.

In the laboratory, adults were sexed by examination

of genital papillae; juveniles were sexed by examination

of gonads. Standard lengths (SL) of all specimens were

measured to the nearest 0.1 mm with dial calipers.

Measurements of larvae, expressed as total length (TL) to

the nearest 0.01 mm, were made with an ocular microme-

ter. Representatives of all age and size classes from each
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Fig. 3.— Lake Creek at Illinois Route 3

bridge. A, Low water stage, 3 March 1983; B,

high water stage, 10 June 1982.

monthly collection were examined for ecto- and endo-

parasites and subsequently dissected to determine stomach

contents and condition of the gonads. Stomach contents

were removed, identified, counted, and analyzed for dif-

ferences among size classes and month of collection.

Stomach contents of potential predators collected with E.

asprigene were also examined.

Age estimates were made by use of length-frequency

histograms and reading of scale annuli. Scales examined
were taken from the dorsum above the lateral line at the

junction of the first and second dorsal fins and below the

lateral line at the tip of the depressed pectoral fin. Approx-

imately eight scales were removed from each area, dry

mounted between glass microscope slides, and read with

the aid of a projecting microscope. In ageing to inonth,

month zero was March, the month of the greatest breed-

ing activity (Page 1974:5).

Gonad weights and adjusted body weights (weight of

sf)ecimens minus the gonads, stomach, intestines, and liver)

of approximately 10 darters (five males, five females) from
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Table 1
.—Fishes collected with Etheostoma aspngene in Lake Creek,

arranged in descending order of relative abundance. Percentages are of

total number of fishes collected, excluding E. aspngene.

Species
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Fig. 4.—Genital papillae of Etheostoma aspngene from Lake Creek.

.\ breeding male 49 mm SL collected 24 February' 1983, lateral view;

B, \entral view of A; C, breeding female 45 mm SL collected 24 Febniar\

19H3. lateral view; D, ventral view of C.

collected in March haci enlarged testes and were assumed

to be potential spawners. However, observations of males

in aquaria indicated that large males ( >46 mm) were more

successful than smaller ones (<41 mm) in competing for

available females.

Reproductive Cycle of the Female

The females' coloration remained essentially un-

changed throughout the year. A submarginal red band in

the first dorsal fm was the only bright color. With the onset

of the breeding season (early March), the genital papilla

enlarged and the girth increased as ova matured. Females

retained these features until early May.

In breeding females, the genital papilla was an unpig-

mented, enlarged, broad-based, flaplike structure that

tapered distally (Fig. 4C, D) and was similar in shape to

that off. nucAa/f (Page 1983:182), a closely allied species

(Ramsey & Suttkus 1965:74).

Small white ova (x = 0.33 mm in diameter; range =

0.16-0.56, A' = 20, SD = 0.08) were present in females

collected in October. Larger yellow ova ( x =0.73 mm m
diameter; range = 0.64-0.80, N = 20, SD = 0.06)

appeared in females in December, and large, mature,

orange-to-translucent ova ( X = 1.06 mm in diameter;

range = 0.96-1.20, N = 20, SD = 0.06) were present

from late February to early May. Most of the May

specimens had already spawned and only one contained

mature ova. Just prior to spawning, the mature ova of E.

asprigene were spherical with a pitlike indentation (Fig. 5).

Similar and as yet unexplained indentations have been

described in a number of darter species, including E. pro-

eliare, E. fonttcola, E. rmcroperca, E. olwaceum, E. strialulum,

and£ caeruleum{Pae,c 1980:7; Burr & Page 1978:6, 1979:5;

Fig 5.—Mature ova removed from an Etheosloma aspngme collected

in March.

Burr & Ellin.ger 1980:556; Grady & Bart 1984:75).

All females examined were mature at 1 year of age

and probably would have spawned. The number of mature

ova from 12 females collected in March ranged from 72

to 346, x = 167.9 (Table 2). The largest females pro-

duced the greatest number of mature ova. Within

Oligocephalus, E. asprigene produced more mature ova than

has been reported for individuals of comparable size in

other species (Scalet 1973a:160; Hubbs 1958:103; Ramsey

& Suttkus 1965:76; Hubbs et al. 1968:313; Grady & Bart

1984:75). However, the size of mature ova is comparable

to that of other egg-attaching species of darters (Page

1 983 : 1 69). The relationship between number of mature ova

(M) and adjusted body weight (W) was M = 54.74 +

145.41 W, with r = 0.771 ; between number of mature ova

and standard length (L) was M = - 290.71 + 10.96 L,

with r = 0.799.

T.\B1.K 2.— Size. age. ovary weight, and number of mature ova of

female Elheostoma asprigene collected in March
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Ovaries increased markedly in size in relation to the

adjusted body weight of females (Fig. 6). For the females

examined, the relationship between GSI (Y) and month
(X), with May = 1 and March = 11, was Y = 72.58 -

40.05 X + 5.19 X^ with r = 0.927. The largest ovaries

proportionally (equaling 38.64 percent of adjusted body
weight) were found in a 1 -year-old, 40-mm female collected

20 March 1981.

Spawning

Forbes & Richardson (1920:309) reported collecting

ripe females from mid-March to mid-May. At Lake Creek,

E. aspngene in breeding condition were found from early

March to early May.
Gravid females and males in nuptial coloration were

collected in shallow (20 cm deep) riffles or in pools upstream

from the riffles that contained an abundance of leaves,

sticks, and cypress tree stumps. Turbid and high water con-

ditions at the study site prevented field observations of

spawning behavior. Individuals collected at Lake Creek
on 6 March 1982 (A' = 5), 24 February 1983 {N = 7),

and 3 March 1983 (A^ = 15) and transferred to aquaria,

spawned in the laboratory on 8 March 1982, 1 March 1983,

and 11 March 1983, respectively. Stream temperatures at

the times of capture ranged from 11° to 15°C; aquarium
temperature ranged from 20° to 24°C.

Darters placed in aquaria spawned throughout the

day, and spawning behavior was observed between 0900
and 1500 hours on all three, dates. A summary of these

observations follows. Males actively pursued and courted

females. Males did not establish or actively defend terri-

tories but were openly aggressive toward other males when
a female was within 10 cm. Courtship displays by males
involved repeatedly swimming around the female and

displaying erect dorsal fins. TTie male occasionally stopped

perpendicular to the femjile with his head resting upon her

nape. No "chin rubbing" was observed as in £. proeliare

(Burr & Page 1978:8) and E. gracile (Braasch & Smith

1967:7). The female occasionally returned the fin display

of the male by erecting her dorsal fins. Males and females

also swam head to tail in a circular pattern, with occasional

mutual "head bobbing."

The female selected the egg deposition site while the

male followed close behind. Females deposited eggs on ver-

tical or elevated surfaces (sticks, leaves, aquarium filter),

or released eggs over vegetation. The female, closely pur-

sued by the male, entered the vegetation at the base and
swam vertically into the plant. The male then assumed a

position over the female and curved his body into an

5 shape with his caudal peduncle adjacent to hers. In this

position they vibrated rapidly for a few seconds while svkim-

ming vertically into the vegetation. Typically 5 to 10 eggs

were released over the vegetation and floated down onto

the plant. Some eggs fell to the substrate while the re-

mainder adhered to vegetation. Females also deposited

from 1 to 3 eggs directly upon vegetation. During the

spawning act the female had her mouth open. This "mouth
open" behavior was also reported in E. proeliare bv Burr

6 Page (1978:8). A few minutes to a half hour elapsed

between spawnings. Males mounted females while in a

horizontal position on the substrate, but no eggs were

released during these attempted spawnings.

DEVELOPMENT AND GROWTH
The fertilized egg off. asprigene was spherical, translu-

cent, demersal, and adhesive. Fertilized ova averaged 1.38

mm in diameter (range 1.36-1.44 mm, N = 20, SD =

Fig. 6.—Monthly change in ovar-

ian weight relative to adjusted body

weight of Etheostoma asprigme.
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0.05). A prominent, yellow, acentric oil droplet was pres-

ent. Eggs incubated at 22° ± 2°C hatched in 122-146

hours (5.1-6.1 days). Hatchlings averaged 4.42 mm TL
(range 4.22-4.48 mm TL, A' = 6, SD = 0.10). All em-
bryos emerged tail first.

Embryos usually developed synchronously. The
development of 30 embryos from 0.5 hour post-fertiliza-

tion to 48 hours post-hatching is oudined below. Fertiliza-

tion time was taken at the moment both parents vibrated

during spawning.

Age 0.5-1.3 hours. Two-cell stage. As in other

teleosts, cleavage was meroblastic, resulting in two equal-

sized blastomeres, each approximately the size of an oil

droplet (0.50 mm in diameter).

Age 1.5-2.0 hours. Four-cell stage. Axis of second

cleavage at right angle to first cleavage, resulting in four

equal-sized blastomeres.

Age 4.5 hours (Fig. 7A). 32-cell stage. Cells approxi-

mately equal in size. Difficult to determine if cleavage was

synchronous at this point.

Age 12.5 hours. High blastula stage. Blastodisc ap-

peared granular (consisted of many cells) and dome-

shaped, and occupied a slightly elevated position on top

of yolk sac.

Age 24 hours (Fig. 7B). Late ga«trula stage. Migra-

tion of germ ring over surface of yolk. Embryonic shield

visible and axis of embryo well developed.

Age 36 hours (Fig. 7C). Head, trunk, and tail regions

discernible. Entire embryo attached along its ventral sur-

face to yolk mass. Length of embryo extended over half

circumference of yolk mass. Optic vesicles clearly visible.

Age 48 hours (Fig. 7D). Melanophores appeared

stellate upon yolk mass and punctulate on ventral portion

of tail. Tail free from yolk mass for about one-half its

length. Head and trunk still attached ventrally. Eye lens

formed. Brain regions present but poorly defined Length

of embryo extended approximately three-fourths circum-

ference of yolk sac.

Age 60 hours (Fig. 7E). Retina of eye began to show

pigmentation. Melanophores more numerous on yolk sac

and ventral portion of tail. Tail free along entire length.

Head still attached ventrally. Prosencephalon, mesen-

cephalon, and rhombencephalon distinct. Otic capsule

clearly visible. Somites distinct. Embryo moved regularly

inside capsule.

Age 72 hours (Fig. 7F). Melanophores still concen-

trated on yolk sac and ventral surface of tail. Rudimen-

tai^ pectoral fin buds present but with no fin rays. Head
free from yolk sac. Length of embryo reached completely

around yolk with tip of tail overlapping head. Median fin-

fold surrounded tail. Eye more heavily pigmented. Heart

pumping but no red blood visible.

Age 84 hours. Similar to 72-hour stage. Two otoliths

in otic capsule. Pectoral fin buds distinct. Melanophores

still confined to ventral portion of tail and yolk sac only.

Red blood visible. Heartbeat 140/min.

Age 96 hours (Fig. 8A). Embryo 3.60 mm TL. Eyes

began to take on metallic appearance. Notochord well

defined. Median finfold constricted at region where caudal

1 mm
Fig. 7.— Developmental stages o{ Etheostoma oipngme between 4.5 and

72 hours. A, 32-cell stage, 4 5 hours, B, late gastrula stage, age 24 hours;

C, embryonic axis, age 36 hours; D, tail-free, age 48 hours; K, embryo
with eye pigmentation, age 60 hours; F, fin buds present, age 72 hours.

fin will develop. Gut present at junction of ventral finfold

and yolk sac but not open to exterior.

Age 124 hours (Fig. 88). Protolarvjil stage, 2 hours

post-hatching. Protolarva 4.22 mm TL. Snout rounded

and well-developed mouth present. Total myomeres 39 (16

pre-anal, 23 post-anal). Yolk sac with anterior oil droplet.

Pectoral fins distinct with few fin rays. Eyes well developed

and pigmented. Melanophores on dorsal surface of tail

posteriorly, a few on dorsal portion of head above pectoral

fin, and one at base of pectoral fin. Origin of median dor-

sal finfold at 7th pre-anal myomere. Caudal fin without

rays. Heartbeat 142/min.

Age 170 hours (Fig. 8C). Protolarval stage, 48 hours

post-hatching. No rays developed in median fins. Pectoral

fins not completely developed. Length 4.86 mm with 39

myomeres. Mouth well developed with teeth present on

lower jaw. Pigmentation similar to 124-hour stage. Heart-

beat 140/min.

Forty-eight hours after hatching, the yolk sac was

almost completely absorbed. At this point, protolarvae were
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1mm

Fig. 8.—Embryonic and protolarval stages o{ Etheostoma aspngene

between 96 and 170 hours. A, late embryo prior to hatching, 3.60 mm
XL, age 96 hours (chorion removed); B, prololarva 2 hours post-hatching,

4.22 mm XL, age 124 hours; C, protolarva 48 hours post-hatching, 4.86

mm XL, age 170 hours.

offered newly hatched, brine shrimp naupHi but would not

feed. Observations and descriptions of larvae were discon-

tinued at this point because it was felt they would not be

representative of normal development.

Overall, embryonic and larval development in E.

asprigene were similar to those described for the rainbow

darter, E. (Oligocephalus) caeruleum (Cooper 1979:46-56).

Young of both species hatched as protolarvae with

melanophores on the yolk sac and ventral portion of the

tail. The two species differed in that melanophores found

on the vent prior to yolk absorption in E. asprigene were

absent in E. caeruleum. Myomere counts were similar in the

two species with 16 pre-anal and 23 post-anal myomeres

in E. asprigene and 1 7 pre-anal and 19 post-anal myomeres

in E. caeruleum.

A pigmentation pattern similar to that described above

has also been reported in other larval percids, such as Perca

flavescens (Fish 1932:362), Stizostedion vitreum (Nelson

1968:168), Percina caprodes {Cooper 1978:261), Percina sclera

(Page & Smith 1970:9), Percina tanasi (Starnes 1977:83),

Etheostoma blennioides (Fahy 1954:187), and Etheostoma

vanatum (May 1969:89).

Other larval percids exhibit scattered melanophores

on the head and lateral surfaces of the body in addition

to those on the yolk sac and ventral margin of the tail.

These percids include E. ollvaceum, E. squamiceps, E.

flabellare, E. kennicotti, E. smithi (subgenus Catonotus) (Cooper

1979:49; Lake 1936:827; Page 1974:11, 1975:9, 1980:9;

Page & Burr 1976:8), E. proeliare, E. microperca (subgenus

Bolelchthys) (Burr & Page 1978:10, 1979:9), and E. perlongum

(subgenus Boleosoma) (Shute et al. 1982:565).

Young-of-the-year from Lake Creek, collected 29 May
1980, ranged from 15.02 to 17.87 mm ( x = 16.59, N =

5, SD = 1.16). These juveniles resembled adults in overall

morphology but lacked scales on the nape and cheeks.

Unlike the dark-banded adults, juveniles were light in color

without distinct bands on the caudal peduncle. Juveniles

collected 15 June 1980 ranged in size from 18.75 to 26.27

mm ( X = 22.56, A^ = 16, SD = 2.51).

Males and females grew at almost the same decreas-

ing rate (Fig. 9). For males, the relationship between mean
standard length (Y) and age in months (X) was Y = 9.81

-I- 26.19 log X, with r = 0.951 {N = 374); for females

Y = 11.37 + 24.56 log X, r = 0.955 (N = 384). No
significant differences in size were found between males

and females of any age group. The largest specimens at

the study site were a 55-mm female collected 25 October

1980 and a 55-mm male collected 27 March 1981.

A 59-mm male, larger than the maximum size (55

mm) reported for the species (Page 1983: 132), was collected

approximately 6.4 km upstream from the study site on 10

April 1982.

At 12 months of age, males averaged 38.9 mm (range

= 36.6-41.4, A^ = 10, SD = 1.6) and females averaged

37.8 mm (range = 33.4-42.9, A^ = 21, SD = 2.3). They
reached one-half of their first year's mean growth in

approximately 10 weeks. Males averaged 47.2 mm (range

= 44.9-49.7, jV = 4, SD = 2.4) and 54.9 mm (range =

54.8-55.0, jV = 2, SD = 0.3) at 24 and 36 months of

age, respectively. Females averaged 46.3 mm (range =

42.5-50.9, 7V^ = 7, SD = 2.7) and 50.6 mm (range =

48.3-53.2, vV = 3, SD = 2.5) at 24 and 36 months of age,

respectively. Lutterbie (1979:5) reported similar growth

rates for E. asprigene in Wisconsin.

DEMOGRAPHY

Density

Quantitative samples taken by habitat (e.g., pools and

riffles) on six dates indicated greater density oi E. asprigene

in riffles than in pools during all months except February

(Table 3). Density in riffles ranged from 0.25 darters/m^

in February to 8.25 darters/m' in November. A strong

seasonal variation in density of E. asprigene was observed

with ranges of 4.50-8.25/m^ from August to November and

0.25-1.00/m- from December to February (Table 3). A
similar situation was found in E. microperca from the Iro-

quois River, Illinois (Burr & Page 1979:10). The higher

density estimates in the summer and fall probably reflect

an influx of young-of-the-year into the population. Low
densities reported for winter and spring months may be

due to natural mortality during harsh winter months or

a seasonal migration to another area.
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Fig. 9.—Size distribution bv age

, of Etheoslonm oifmgmf from Lake Oreek

Black dots represent sample means lor

males (N » 374); open circles repre-

sent sample means for females (N =

384) Regression line is for both sexes

ss-
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Table 4.—Distribution of sexes and age groups in samples of

Etheosloma asprigene collected in Lake Creek between 27 October 1979 and

22 September 1982. The age group - 1 = 1-1 1 months, I + = 12-23

months, and 2 + = 24-36 months.

Sex
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larger than 25 mm consumed more isopods and caddisflies

than did smaller individuals (Fig. 10).

Dipteran larvae were the predominant food items

through all seasons, with consumption highest in the spring

and lowest in the fall (Fig. 11). Isopods were the major

food items in December and January and were found in

82 and 91 percent of the stomachs, respectively (Table 7).

salmoides (101 and 130 mm SL), 2 Pomoxis annularis (114

and 126 mm SL), and 2 Pomoxis nigromaculatus (120 and

125 mm SL). The remains of a partially digested E.

asprigene found in a 113-mm Lepomis megalotis collected in

June was the only evidence of predation on E. asprigene in

Lake Creek.

Of the 150 E. asprigene examined, 16 collected from

TSICHOPTERA

TRICMOPTE«A

EPHEMEROPTERA

Fig. 10.—Composition of the diets of four size classes oi Etheoitoma

asprigene from Lake Creek, Illinois, expressed as a percentage of the total

number of individual prey items consumed

Fig. 1 1
.—Composition of the diet of Etheoitoma asprigene by

from Lake Creek, Illinois, expressed as a percentage of the total number
of individual prey items consumed. Winter = Dec, Jan., and Feb. Spring

= Mar. and May. Summer = June, July, and Aug. Fall = Sept., Oct.,

and Nov.

Caddisflies and mayfly naiads were common food items

during summer months (Fig. 11). Trichopterans were

found in 100 percent of the stomachs examined in

September (Table 7). Diversity of prey items consumed
was lowest in February and August, months of temperature

extremes and probably of reduced activity of darters.

PREDATION AND PARASITISM

The following potential predators of £. asprigene were

preserved and their stomach contents examined: 2 Ictalurus

punclatus (116 and 117 mm SL), 1 Centrarchus macropterus

(57 mm SL), 2 Lepomis gulosus (67 and 95 mm SL), 1

Lepomis humilis (57 mm SL), 1 Lepomis macrochirus (122 mm
SL), 11 Lepomis megalotis (51-121 mm SL), 2 Micropterus

December to March contained 47 spiny-headed worms
{Acanthocephalus sp.). Infestation ranged from 1 to 10

worms/fish ( x = 2.94). Darters greater than 40 mm were

more heavily parasitized (4.75 worms/darter) than smaller

ones (1 .67 worms/darter). Although no other endo- or ecto-

parasites were discovered during this study, VVhitaker &
Schlueter (1975:446) reported Lernaea cypnnacea on one

specimen of E. asprigene from the White River, Indiana.

SUMMARY

Major aspects of the life history of E. asprigene irom

Lake Creek are summarized in Table 8.
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Table 8.—Summary of life history Infurmalion on Lake C:reck Elheoitoma aspngrne

Life Hisiory Data

ipal habitat of adults

ii sexual maturity

n first spawning

Li sexual maturity

.il dimorphism

Bidding tubercles

l>'M ription of genital papillae

\ nulier of mature ova in preserved female

iption of mature ova

;|ition of fertilized ova

iimg period

^1 i.nmg habitat

1 J J i It-position sites in aquaria

Number of eggs laid per spawning act

Spawning position

I Egg guarding

I

Incubation period

' Size at hatching

I Description of hatchling

I Influence of sex on growth rate

I Density
' Sex ratio

Longevity

Maximum size

Migrations

Territoriality

Principal dirl

Clay, gravel, detritus, and iy|)ress slump nfllc

1 year

1 year

Females about 33 mm; males about 37 mm
Adult inales with pigmented breast, orange belly, bluc-grcen bars with reddish-orange inter-

spaces on sides, red second dorsal and caudal fins, blue-green anal fin, and red and blue-

black bands in first dorsal fin; females without bright body colors, but with a single

submarginal red band in first dorsal fin

Absent

Females have a broad-based, flaplike papilla that tapers distally and is not pigmented;
males have a broad-based, flattened papilla that is pigmented

77-346

1.1 mm across, rounded, and with a pitlike indentation

1.4 mm across, spherical, translucent, demersal, and adhesive

From early March to early May
Unknown in nature

F,gg attached on elevated surfaces, usually plants, leaves, or sticks

1-10

Both male and female in vertical position, male mounted on back of female

None observed; probably no parental care

122-146 hours at 22° ± 2°C
4.2-4.5 mm TL
Hatch as protolarvae with punctulate melanophores concentrated along ventral margin of

tail and stellate melanophores on yolk sac

Both sexes grew at approximately the same rate

Up to 8.25 darters/m' In riffles

1 male : 1 female

Up to 36 months
55 mm SL
Daily, occupying riffles during day and pools at night; no long distance migrations observed

None observed

.•\qualic insect imniatures and small crustaceans
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