Fish were collected from four sites in the OWC system between July 2002 and
August 2004. Sampling occurred in July and October 2002, April, June, August and
October 2003, and May, June, and August 2004. Sites were located near the mouth of
OWC estuary (Site A: N 41 22963; W 08230823), near the center ofOWC estuary (Site
B: N 4122650; W 08230644), the upstream portion ofOWC estuary (Site C: N 4122
243; W 08230848), and in OWC proper (Site D: N 41 19842; W 08230439) (Fig. I).
Fish were collected from sites A, B, and C using boat electrofishing equipment
(Price et al. 2003). The barrier beach at the mouth ofOWC estuary was open from 15
October 2001 until it closed on 3 July 2002. The barrier beach was intact or closed
during both the July and October 2002 samplings but was washed open on II November
2002 and, with the exception of a 47 day period from II August 2003 to 27 September
2003, remained open for the duration of this study. After the August 2003 sampling, the
water level in Site B was below the required 0.5 m depth to allow sampling. A federally
protected Haliaeetus leucocephalus (bald eagle) nest prevented sampling of Site C in
Apri12003. Site D was sampled utilizing one-passbackpack electrofishing. Site D
required accessvia private property and permission was only granted from April 2003
through May 2004.
For all sites, fish were collected and held until the electrofishing ceased. Most
fishes were identified in the field and released,but some individuals were collected for
further identification. Lepomis spp. (sunfish) individuals <2.4 cm in length were
classified asjuvenile sunfish and were not identified to species. Trautman (1981) and
Page and Burr (1991) were utilized for fish identifications.
RESULTS
A total of 34 species representing II families was collected at all sites in the OWC
system during the course of this study and 24 fish speciesthat had been previously
observed in the OWC system were not observed (Table 1). Scientific and common
names of all fishes are given in Table I. Fish assemblagesat the various collecting sites
differed in composition. Site A contained quillback and high numbers of freshwater
drum and largemouth bass -fish that were likely residents of Lake Erie temporarily
residing in the estuary (Table 2). Sites B and C contained fish assemblagesmost similar
to that found in site A. Large numbers ofjuvenile «2.4 cm) sunfish were present in all
estuary sites throughout most of the collection periods. Site D, located well above the
estuary in the lotic portion of OWC, contained fish representative of a typical northern
Ohio small stream. Central stonerollers, striped shiners, blacknose dace and bluntnose
minnow were all found in this stream section in abundancewhile the only Lake Erie fish
observed in site D was rainbow trout.
Two species were collected that had never before been collected in the estuary round goby and rock bass (Table I). Many of the fish previously observed in the estuary
that were absent from this study only appearedsporadically in previous studies.
However, some of the fish absent in this study, such as black crappie and white crappie,
had been reported as abundant for a number of years. Piscivores were relatively rare
throughout the estuary, with largemouth bass and white bass appearing occasionally
along with rare collections of smallmouth bass, white perch and yellow perch.
DISCUSSION
Perhapsthe most noteworthy speciesobserved in this survey was the round goby.
This invasive fish is now widespread in Lake Erie, and its presence in the OWC system
could have been considered inevitable. Round gobies were collected from both site A
(estuary mouth) and site C (upstream portion of the estu~ry) providing the first recorded
collection of this species within the OWC estuary system. Gobies were only observed in
the final collections and in very limited numbers.
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June and October. The presence ofYOY rainbow trout in the creek in October indicates
successful summer survival, an oddity in Lake Erie tributaries. While spring 2004
sampling was likely too late to detect spawning adults, the absenceofYOY in summer
and fall sampling may indicate that spawning and YOY survival in the creek is sporadic,
depending on summer water levels and temperatures.
Perhapsthe largest shift in abundanceof anyone species in OWC estuary
occurred in northern pike. Before 1885, northern pike was so common in OWC estuary
that it, along with muskellunge, was captured in large numbers and stacked on wagons
for transport to nearby cities (Trautman 1981). Despite a decline that began in 1885,
northern pike populations in the 1950's were still large enough to permit the Ohio
Department of Natural Resourcesto remove them from OWC estuary for stocking in
other areasof Ohio (Miller 1957). Today pike are relatively rare in Lake Erie and were
not observed at all in the OWC estuary system in the present study. The primary factor
believed to be responsible for the overall decline in pike numbers in Lake Erie is loss of
appropriate spawning habitat (Trautman 1981). Pike require heavily vegetated areasto
spawn (Wallus et al. 1990), and OWC estuary previously supplied such habitat. It seems
reasonableto assumethat estuaries like OWC might playa pivotal role in the survival of
remaining Lake Erie pike.
Both white and black crappies are relatively common in waters of northern Ohio,
are known to occur in Lake Erie, and were abundant in previous OWC estuary fish
surveys. The previous abundance of crappies in OWC estuary, particularly the white
crappie, may be due in part to their numbers in Lake Erie during this period. In the late
1970s and 1980s, catches of centrarchids in near shore trawls conducted in Lake Erie
western basin were dominated by white crappie (Tyson and Ciborowski 2007). In
contrast, centrarchid catches from 2002 to 2004 had high numbers of pumpkinseed,
bluegill and other sunfish with very few white or black crappies, similar to our
observations within OWC during the same time period. In addition, the cyclical nature of
crappie populations may provide at least a partial explanation for their complete absence
in the present study. Crappie, particularly black crappie, populations tend to fluctuate
greatly (Trautman 1981), which is reflected in the OWC estuary historical data. Both
black and white crappies were absent in 1970, abundant in 1974, absent in 1977, and then
abundant in the 1980s (Hoffman 1985, Rotenberry et al. 1987, Rotenberry et al. 1989,
Herdendorf et al. 2001).
Assessing the overall health of the OWC ecosystembased on the fish assemblage
is difficult, although several observations noted in this study may be indicative of greater
trends. Deegan et al. (1997) developed a preliminary index of biotic integrity for
saltwater estuaries. In this work several responsesto degraded estuarine conditions are
predicted including: 1) a reduction in the number of species utilizing the estuary as a
spawning ground and nursery; 2) a loss of higher trophic level species (piscivores); and
3) an increase in abundance of a few tolerant specieswho would dominate year round as
the sensitive species disappeared. The low numbers of piscivores observed in the present
study and the complete absenceof previously observed piscivores such as bowfin and
pike seem to be indicative of a long-term decline in the numbers of these fish. These
observations are consistent with the conclusions of Rotenberry et al. ( 1987) who
tentatively concluded the lack of large piscivores in the estuary was a result of turbidity
combined with high temperature and low dissolved oxygen observed in the spring and
fall. In addition, the abundanceof the notoriously tolerant common carp, along with
gizzard shad, in the OWC estuary during the course of this study seemsto represent an
ecosystemdominated by a few tolerant species. Although the changing fish community
in Lake Erie certainly has a tremendous impact on the fishes found in the estuary, the
long term fish abundance data from OWC estuary suggest ecological degradation is
impacting the fish fauna.
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