Species richness, composition, and abundance of fish larvae and
juveniles inhabiting natural and developed shorelines of a glacial Iowa lake
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ment, information on the use of nearshore aquatic
vegetation by fish larvae and juveniles is needed to
provide insight into both the short- and long-term
effects of extensive vegetation removal on lake fish
communities.

The objective of this study was to compare spe-
cies richness, composition, and relative abundance
of young-of-the-year fish assemblages at two nat-
urally vegetated sites with those of two previously
similar sites (Sigler 1948) now altered by shoreline
development (i.e., construction of homes, boat
docks, and beaches).

Study area
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Methods Plexiglass trap design was modified from Breder
(1960). Traps measured 0.31 X 0.31 X .61 m and
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conduit straps were bolted to the back of each trap,

A descriptive survey of the macrophyte beds that one above the other. Ateach setlocation,a3.81cm
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used to identify all specimens.

In addition to the fish sampling described, clear
water conditions during the spring of 1988 enabied
us to make visual observations of spawning activity
for several fish species.

Rargureghsis

cedure (SAS Institute Inc. 1985). The mean square
error for sites nested within shore-type (natural or
developed) was used to test for the effect of shore-
type (1,2df) on fish abundance (CPUE). Weekly
comparisons were made by sorting the CPUE data
by week and then running the analysis described
above on each week’s data. Student’s t-tests and
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Catch-per-unit-effort (CPUE) was used to de-
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variance by ranks (Daniel 1978, p. 224) were used
to compare differences in overall macrophyte

Trom weekly samples. For all species except black types. The Friedman test was used to evaluate dif-

bullheads, CPUE from seining was the number of
fish captured per 3 seine hauls within a given sam-
pling block and week. Because black bullheads
schooled throughout most of their first summer,
number of schools per 100 m sampling block was
recorded rather than number of individual fish cap-
tured per seine haul. This was done to reduce sam-
pling bias associated with such a highly clumped
distribution. Catch-per-unit-effort for traps was
the number of fish captured per 5 traps set in a
particular block at a specified depth. Catch-per-
unit-effort for the Tucker trawl was the number of
fish captured per 4000 m?® of water sampled at each
site. Catch data were transformed by taking loga-
rithms of CPUE values plus one, and analyzed
using analysis of variance (ANOVA) in which the
time factor (weeks) was regarded as a repeated
measure (Cochran & Cox 1957, p. 293). All ANO-

ferences in both macrophyte and fish species rich-
ness between shore-types. A separate analysis was
conducted for each depth zone and sampling gear.
Data from 1987 and 1988 were analyzed separately
for seining and trawling because of additional
weeks sampled in 1988.

Results
Nearshore macrophyte communities

Emergent vegetation, consisting of hardstem bul-
rush Scirpus acuius, common cattail Typha latifo-
fia, and narrow-leaved cattail Typha angustifolia,
was present only in natural sites. In addition, 3
species of submerged macrophytes — flat-stemmed
pondweed Potamogeton zosteriformis, longleaf



Ceratophyllum demersum —were found only in nat-
ural sites. One species, horned pondweed Zan-
nichellia palustris, was found only in site N2. In
general, Potamogeton spp. dominated the sub-
merged macrophyte communities in all sites, but
muskgrass Chara contraria, wild celery Vallisneria
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because of great variation in CPUEs between like Percina caprodes) were occasionally collected in

shore-types (Fig. 3.). Young-of-the-year from 5 of small numbers from natural sites, but few were

the 8 fish species constituting Spirit Lake’s sport taken from developed sites by seining.

fishery (yellow perch, largemouth bass, small- Extensive black bullhead spawning was visually
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observation). Similar observations were made by
Barnett & Schneider (1974). Dense vegetation in
shallow waters offers young fish two key ingre-
dients for survival — food and protection from pred-
ators.
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versely, the infrequent capture or absence of long-
nose gar, northern pike, spottail shiners, bluntnose
minnow, yellow bullhead, banded killifish, large-
mouth bass, smallmouth bass, and green sunfish
larvae in trawl samples suggests that these species

L |

young fishes in the 1-2m depth zone of developed
sites is attributed to reduced vegetative cover at a
depth of 1.0m resulting from shoreline develop-
ment and nearshore recreational activity. Reduced
vegetative structure here had a pronounced effect
on the distribution and abundance of vegetation-
dependent species such as largemouth bass and
bluegill, but had little affect on smallmouth bass
yibinh doanotgeigge bepdliy on ueactative caver

er (1967) and Amundrud et al. (1974) documented
similar successional appearances of percid and cen-
trarchid larvae in limnetic areas of two northern
Wisconsin Lakes and Lake Opinicon, Ontario, re-
spectively. Evidently, patterns of habitat use by
young fishes shown in Spirit Lake are widespread
among midwestern lakes with similar fish commu-
nities.
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More importantly, the long-term effects will be and abundances of early life stages of fishes in a Florida lake
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Fish imagery in art 33: Beal’s The Fish Bucket

Marilyn A. Moyle & Peter B. Moyle
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Gifford R. Beal (1879-1956) was a minor but popular artist whose art is trapsitional between the realistic art favored in.19th Century S
America and the abstract art of the 1940’s and 1950°s. He studied with William M. Chase who was famous for his lustrous paintipgs of fish '
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