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Introduction

Ohio streams have arich history of ichthyological investigations. Statewide distribution maps for game fish species were first
reported by Wickliff and Trautman (1931). The first edition of The Fishes of Ohio published statewide distribution maps for
all Ohio fish species for collections made during 1840 through 1955 (Trautman, 1957). This book was revised for collections
made during 1956 through 1980—a period when fish populations in many streams were severely degraded by high levels of
pollution and other environmental changes (Trautman, 1981).

Although these publications are excellent sources for the historical distributions, identification, and preferred habitats of
Ohio fish, they do not provide quantitative frequency of occurrence or relative abundance information for current stream fish
populations that have increased as the result of improved water quality (e.g., Ohio Environmental Protection Agency [OEPA]
1992; 1995; 1996), become established through introductions, or continued to decline. The number of annual fish surveys
has also increased since 1979 when OEPA began an intensive stream monitoring program (Figure 1). Additional stream
surveys have also been conducted since 1979 by other state agencies and universities in search of rare and endangered fish
species (Cavender and Rice, 1997; Sanders, 1995). The use of boat-mounted electrofishing gear also has added new records
for fish species that inhabit large streams. With this study, we sought to answer the following questions.

1) How many fish species have been recently collected from Ohio streams?
2) What is the frequency of occurrence and relative abundance of each species?
3) What is the mean drainage area for each species?

Methods
Sampling Procedures

The majority of the data used in this study was collected by OEPA staff using one of two types of standardized electrofishing
gear and methods designed for boatable or wadeable streams (OEPA, 1989). The two methods allow for effective sampling
over a wide range of stream sizes (i.e., small creeks to large rivers). The methods use two principal types of gasoline powered
pulsed Direct Current electrofishing gear: 1) 1750 watt pulsator/generator combination (T&J Manufacturers) designed for
smaller, wadeable streams; and, 2) boat-mounted 3500 to 5000 watt generators and pulsator combinations (Smith-Root Type
3.5 or 5.0 GPP units), with a straight electrode configuration for wider and deeper boatable streams. Sampling was conducted
during the day except for in the Ohio and Muskingum rivers where night electrofishing was also used for improved catches
(Sanders, 1992). Most OEPA electrofishing sites were sampled over a fixed distance of 200 meters in small to medium size
wadeable streams and 500 meters in larger size boatable streams.
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Figure 1. Ohio ECOS fish sampling locations (multiple symbol types) for surveys conducted during 1979 through 1995.

Additional surveys were conducted by staff from the Ohio Department of Natural Resources Division of Natural Areas and
Preserves (ODNAP) and The Ohio State University Museum of Biological Diversity (OSUMBD) using nylon seines or
electrofishing gear. Electrofishing gear consisting of a 1750 watt generator wired to a catch-net was generally employed on
medium to large streams. Seines were also used in the larger streams in conjunction with electrofishing. Smaller streams were
primarily sampled with seines. Night sampling was done almost exclusively with seines. Most of the seines used in these
surveys were 1.8 m X 3.6 m with 30.2 mm or 28.6 mm ace mesh and 1.8 m X 3.0 m with 30.2 mm ace mesh. All seines
employed during these surveys were of nylon construction with a double weighted lead line. Sampling efforts were not
standardized between the various surveys particularly those that were targeting specific species, such as the eastern sand
darter, Ammocrypta pellucida, and northern madtom, Noturus stigmosus. All available habitats were sampled at most sites
until no new species were encountered. All fish collected during a sample were identified to species and released. Vouchers
of rare and difficult to identify species were preserved in formalin and deposited at the OSUMBD.

Data Base Query and Additional Records

A computer program was written to query Ohio ECOS (a statewide multi-agency biological database maintained by the
OEPA)! by fish species for stream locality records collected during 1979 through 1995. The software consisted of FoxPro
for Windows version 2.6 using DBF format files. The search was limited to data collected by the OEPA Ecological
Assessment staff, including the Ohio River surveys conducted for the Ohio Department of Natural Resources Division of
Wildlife (ODOW) (Sanders, 1995), and miscellaneous records from the ODNAP and the OSUMBD. All available data
(other sources and records through 1997) were included for rare species collected from less than or equal to five streams (e.g.,
White, 1987). Only a few selected hybrids that were collected for the period 1979 through 1995 were included because of
the difficulty in identification. This study excluded all records for fish collected in Lake Erie, inland lakes, and ponds (i.e.

! For data requests and information about Ohio ECOS, contact Dennis Mishne, Division of Surface Water, Ohio Environmental Protection Agency,
4675 Homer Ohio Lane, Groveport OH 43125.
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Table 1 is not a complete list of Ohio fishes). Incidental catches from streams (e.g. whitetail shiner, Cyprinella galactura,
and pacu, Colossoma spp.) during this study period were also excluded.

Although the authors are aware of recent changes in fish nomenclature, nomenclature follows Robins et al. (1991) for
consistency. Subspecies listed by Trautman (1981) such as the northern and Ohio shorthead redhorse (Moxostoma
macrolepidotum macrolepidotum and Moxostoma macrolepidotum breviceps, respectively) were not included except for the
western and eastern banded killifish (Fundulus diaphanus menona and Fundulus diaphanus diaphanus, respectively) due to
the western banded killifish’s status as a state endangered species (ODOW, 1998). The listing order for species in Table 1
was completed by starting with the species collected in the most streams followed by all other species in that family in
descending order followed by the next most frequently occurring species based on the total number of streams until all other
stream species were accounted for. All other Ohio fish species previously reported in a stream by Trautman (1981) were also
included for a historical perspective.

Results

The study revealed 13,164 fish collections from 4,919 sites were made in 961 Ohio streams during 1979 through 1995. A
total 04,792,712 fish of 153 species (26 families) were captured (Table 1). The most frequently occurring species (percent
of 961 streams) were creek chub, Semotilus atromaculatus (91.6%), white sucker, Catostomus commerson (83.8%),
bluntnose minnow, Pimephales notatus (78.9%), central stoneroller, Campostoma anomalum (78.4%), green sunfish,
Lepomis cyanellus (75.4%), and johnny darter, Etheostoma nigrum (67.1%).

The most abundant species (percent of total catch) were central stoneroller (13.6%), bluntnose minnow (10.9%), creek chub
(10.7%), gizzard shad, Dorosoma cepedianum (6.0%), and white sucker (5.4%). The species with the highest catch-per-
unit-effort (CPUE) based on mean relative number? were gizzard shad (19,998), bluntnose minnow (11,846), and central
stoneroller (10,960).

Species inhabiting the smallest streams (based on mean drainage area) were brook trout, Salvelinus fontinalis, rosyside dace,
Clinostomus funduloides, and southern redbelly dace, Phoxinus erythrogaster (0.3, 9 and 12 sq. mi., respectively). Species
inhabiting the largest streams were blue catfish, Ictalurus furcatus, paddlefish, Polyodon spathula, and river darter, Percina
shumardi (> 60,000 sq. mi.). Because Ohio has more small streams than large streams, species inhabiting small streams
tended to be collected more frequently than species inhabiting large streams. For example, creek chub with a mean drainage
area of 185 square miles, were collected from 882 streams whereas longnose gar, Lepisosteus osseus, with a mean drainage
area 0f 9,955 square miles, were collected from only 46 streams.

This study showed that nine historically occurring (in streams) fish species were not collected from any Ohio stream during
the 1979 through 1995 period. The last reported stream collections for these species were harelip sucker, Lagochila lacera
(Blanchard and Auglaize rivers in 1893); longhead darter, Percina macrocephala (Walhonding River in 1939); gilt darter,
Percina evides (Maumee River in 1893); crystal darter, Ammocrypta asprella (Ohio River in 1899); Scioto madtom, Noturus
trautmani (Big Darby Creek in 1957); alligator gar, Lepisosteus spatula (Ohio River in 1946); pirate perch, Aphredoderus
sayanus (Auglaize River in 1942); lake sturgeon, Acipenser fulvescens (Ohio River in 1971); and shovelnose sturgeon,
Scaphirhynchus platorynchus (Ohio River in 1939). The results of this study were used to revise the current status of Ohio’s
endangered, threatened, and special interest fish species. These revisions are listed in Table 1 (ODOW, 1998).

Discussion

Ofthe 162 fish species recorded from Ohio streams (Table 1), 143 are native (nine were not captured during the 1979 through
1995 study period) and 19 are nonnative. The results of this study along with observations by the authors show that the
distribution and abundance of some fish species have increased, while others appear stable, and some have apparently
decreased. Species that have expanded their range or returned to their pre-1955 distribution (Trautman, 1981) include many
native large stream fishes such as the blue sucker, Cycleptus elongatus, greater redhorse, Moxostoma valenciennesi, river

2 The mean relative number is the average number of fish (used here by species) collected electrofishing a distance of 1.0 kilometer (km) using the boat
method and 0.3 km using the wading method. It is OEPA’s average catch-per-unit-effort (CPUE) based on the number collected per standardized distance
electrofished.

3 A re-introduction project by the ODOW is currently underway in the Auglaize River.
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redhorse, Moxostoma carinatum, slenderhead darter, Percina phoxocephala, and channel darter, Percina copelandi. These
increases are primarily attributed to improved water quality as the result of reduced pollutant loadings from point source
discharges; however, the use of electrofishing gear and more intense field sampling has also added new records.

A number of non-native fishes such as the white perch, Morone americana, and goldfish, Carassius auratus, have also
markedly expanded their distribution in streams. Although rosyside dace, Clinostomus funduloides, and longnose dace,
Rhinichthys cataractae, have increased distributions as the result of more intense sampling, many species that inhabit small
streams continue to decline due to the degradation of habitat resulting from excessive sedimentation, encroachment,
culverting, channelization, suburbanization and other forms of hydromodification. One such species, the blacknose shiner,
Notropis heterolepis, appears to have been recently extirpated. Another sensitive small stream species, the bigeye chub,
Notropis amblops, continues to decline. Changes in occurrence and abundance for other Ohio stream fishes are also evident
when data presented in Table 1 is compared with Trautman (1981).

Future changes in the distribution and abundance of Ohio stream fishes are dependant on the ability of environmental and
natural resource managers not only to protect and restore water quality through successful point and nonpoint source
pollution control programs, but the protection and restoration of stream habitats (e.g. protect and restore riparian forests,
natural floodplains and wetlands; reduce sedimentation; remove dams; exclude livestock; other activities conducive to
diverse, free-flowing habitats) as well.
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