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EXECUTIVE SUMMARY: 

This 1991 report is a continuation to our report on the status of the fishery of the 

Great Miami River in September 1990. The samples were collected for analysis of uranium 

content in fish fillets and whole fish. The fisheries analysis contained in this report focuses 

on the areas that are upstream of the Fernald Environmental Management Project (FEMP) 

outfall line, and those sites downstream of the outfall potentially impacted by FEMP 

effluents. 

Fish were collected by electroshocking. The fish were identified to species, weighed, 

measured; their gender was determined and external abnormalities are noted. Modified filets 

and remaining parts are frozen for shipment to the specified lab. 

Four sites, spanning 18.7 river miles, on the Great Miami River were used for 

electrofishing in 1991. Three of the sites (Site 11, 111, and IV) have been sampled annually at 

the same time of year since 1984. The fourth site (Site I) was added as an additional 

upstream control. Samples were collected on the 13, 17 and 23 September, 1991. 

Sites I and III had the highest diversity and the lowest gizzard shad populations. Site 

IV is a nursery for young-of-year Y-0-Y gizzard shad and had the lowest diversity and 

evenness. The Y-0-Y gizzard shad at Site IV also influenced statistically different mean 

weights, lengths and lengtldweight regressions between Site IV and the remaining three sites. 

Site I is a population isolated from potential upstream migration by two dams. Sites 

11, III, and IV can be influenced by effluents from the city of Hamilton effluents and the 

Ohio River. Except for fin rot noted on two specimens from Site 11, no indicators examined 

show any sign of differential pollution stress among the lower three sites. In this regard, 

there are no discernible effects of the FEMP on the numbers, condition or species richness of 

the fish communities in the Great Miami River in 1991. 

V 
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INTRODUCTION 
This 1991 report is a continuation to our report on the status of the fishery of the Great 

Miami River in September 1990, A complete historical perspective is contained in Miller et 

al. (1987). This report will emphasize the comparison among the years, sites and on the 

status of the fishery in terms of numbers, condition, species richness, and diversity. The 

collection has been performed in late summer for the last eight years. Therefore, with eight 

years of data we should be able to follow trends in the river biota. If abnormalities occur, 

they may be apparent as changes in species composition or redundancy, changes in mean or 

modal length and weight, or as deviations in growth rates as observed in length-weight 

distributions between sites. 

The samples were collected and analyzed for uranium content of fish fillets and whole fish. 

They were shipped as per instructions by Westinghouse Environmental Management 

Company of Ohio (WEMCO) to Ecotek LSI, Atlanta, Georgia. The fisheries analysis 

contained in this report focuses on the areas that are upstream of the Fernald Environmental 

Management Project (FEMP) outfall line, and those sites downstream of the outfall 

potentially impacted by FEMP effluents. 

METHODS 

Electrofishing with pulsed DC is among the most efficient method of collecting unbiased 

samples with respect to fish size and species (Gammon, 1976). Fish were electroshocked 

with a 240 volt, pulsed direct current transformer at 60 cycles per second aboard a five- 

meter flat-bottom boat. The anode is located at the end of a three-meter boom and consists 

of 2-6 vertical cables, extending 10-13 centimeters beneath the surface of the water. The 

cathode, which is composed of five one-meter long cables, extends well under the bow of the 

boat. The electmshocking transformer is powered by a gasoline driven ONAN@ generator, 

delivering 3,500-watts of 120-volt AC at 29-amperes. The shocker delivers about 3.6-4.2- 

amperes, depending on the conductivity of the water. Two persons standing behind a railing 

on the bow caught fish with three-meter long dip nets. The netters are in control of the 

electroshocker with a foot-operated "dead-man" switch. The fBh lose their equilibrium 

momentarily in a small area of electrical field near the anode, allowing them to be netted. 
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Thus, the effective area and depth for stunning fish may be dependent upon the species and 

their size. Large fish are reported to be the most sensitive to the electric field. Almost all 

fish recover in an aerated, central well within five minutes (Vibert, 1967). Some of the 

larger game fish (large mouth bass, small mouth bass and striped bass) caught were 

identified, measured and released immediately after gill motion and equilibrium appeared 

normal, as specified in our State of Ohio Scientific Collecting Permit. 

The fish collected for uranium analysis are placed on ice immediately after a shocking 

sequence and brought back to a radiation-free laboratory at the University of Cincinnati. The 

fish are identified to species, weighed, measured and their gender are determined (Clay, 

1975; Pflieger 1975; Smith, 1979; Trautman, 1981). Any external abnormalities, such as fin 

rot, diseases or fungus, are noted. They are then decapitated, eviscerated and defmed to 

make a modified filet with scales, skin and some bones. These modified filets are 

approximately what a fisherman would consume were he to take these fish. In order to 

determine the full body burden of the common species/trophic groups, heads fins and internal 

organs for known numbers of fish were bagged. The sum of parts and modified filets equals 

the body burden of the fish. Modified filets or remaining parts from each species or trophic 

status are adjusted to greater than or equal to 400 grams wet weight, labeled and sealed into 

resealable plastic bags. Fish from each collection site were processed as a group. The area 

was then cleaned and fish from the next site were processed completely so that contamination 

between stocks would mot occur. 

Physical-chemical measurements from each site included: 1) temperature (Co), 2) dissolved 

oxygen (ppm 0,at 0.25 m) both with a YSI Model 57 meter (Yellow Springs Instruments 

Co.), 3) percent oxygen saturation (assumes 1 atm. of pressure at the ambient river 

temperature taken from Table 6-1 in Wetzel and Likens (1989)) and 4) conductivity 

(micromhos per centimeter) determined with a YSI Model 33. 

2 
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Statistical analysis was performed using the statistical package Systat for DOS, Systat 

Inc., 1800 Sherman Avenue, Evanston, Illinois, 60201. Multiple pairwise comparisons were 

performed using Tukey HSD post f test. All statistically signifcant results are p values less 

than or equal to 0.05. 

SITE DESCRIPTION 
Four sites on the Great Miami River were used for electrofishing in 1991. Three of 

which have been sampled annually at the same time of year since 1984. In this sampling 

year, a fourth site was added upstream as an additional control. The original three sites are 

connected by free flowing river with no effective barriers to fish movement between sites. 

The new site is isolated from the downstream sites by two dams, thus preventing any 

migration of fish upstream from the FEMP area during a majority of the year. The river 

levels this year were low, prohibiting boat travel between sites or upstream movement by 

fish to Site I. 

Site I is at River Mile 38, the confluence of Talawanda Creek and the Great Miami 

River, north of Hamilton. The riparian community is relatively undisturbed, and the habitat 

provided by fallen trees, rocky shoals, and pools increases habitat heterogeneity. The site is 

just below an inlet of a smaller stream. A reach of 700 meters of the river was sampled. 

All sites are sampled and standardized by total shocking time to maintain continuity with the 

sampling methods of previous years. An additional sample was collected within a kilometer 

of the first Hamilton dam and is grouped with Site I samples. 

Site II is at River Mile 28 near the City of Cincinnati's Bolton Water Works, 

upstream of any FEMP effluent. The site is a straight section of shallow pool below a sharp 

curve and above a small rapids. A backwater thumb projects from the section of pool behind 

a bar above the rapids. The shores of the thumb and river on both sides are covered with 

overhanging riparian vegetation, with many treefalls in the river. The average pool depth 

was 1.1 meters. Several snags on the bottom make this the best habitat for fish based on the 

criteria of Gammon (1973) found on the Wabash and the Ohio Rivers. The pool is cobble 

3 



covered, and the sides are moderately steep and rocky on the eastern shore. The current 

here is faster than that found at Site.IV and slower than Site III. A reach of 400 meters of 

the river was sampled. 

Site 111 is located at River Mile 24 near Stricker’s Grove Park and the outfall pipe 

from the FEMP. The mixing zone is a deep, fast section of river with strong eddy currents 

just below the outfall pipe. This site is on the outside of a long curve on the western shore. 

It is steep-sided with a fairly rapid current. Some riparian trees, either standing or fallen, 

provide good cover and high fish species diversity. The average pool depth here is 1.8 

meters. This site has had the fastest current every year sampled. A reach of 500 meters of 

the river was sampled. 

Site IV is found at River Mile 19.3, the outfall of Paddy’s Run, which is the historic 

drainage route of the FEMP facility. It is a pool created by 25 years of dredging by Welch’s 

Sand and Gravel Co. The western shore is unaffected by the dragline operations and 

contains many submerged and emergent macrophytes, which provide excellent cover for 

young fish. The eastern shore is steep gravel without vegetation and is unattractive to most 

fish. The average pool depth is about 2 meters. The current is the slowest at this site and 

the river is pond-like in many respects. A reach of 550 meters of the river was sampled. 

Samples were collected on the 13 (small sample size, directly above dam) and 23 

September, 1991 at Site I, 23 September at Site II, and 17 September at Sites III and IV 

(Table 1, Figure 1). 

RESULTS AND DISCUSSION 

Physical and chemical data for the four sites show an increase in conductivity from 

upriver to Paddy’s Run (Table l), but the samples are spaced over a period of six days. 

This increase was caused by decreases in discharge over the six days and by active dredging 

of Welches sand and gravel operation above Site IV. The oxygen concentrations and the 

percent oxygen saturation were lower at morning sampling sites due to diurnal variation in 
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photosynthesis and respiration of the seston and benthos. Most fish captured at Site III were 

below the riffle area where the oxygen level was higher. 

This year 526 fish, from 33 species in 8 families from the four sites, were gathered 

collectively (Table 2, 10). The most diverse family was the Cyprinidae with 7 species. 

Centrarchidae was represented by 6 species this year, compared to 1 species last year. The 

number of different species per site ranged from 14 (at Site II) to 18 (Site I). The most 

numerous species was the gizzard shad (Clupeidae) with 247 individuals followed by 

freshwater drum (Sciaenidae) with 57 individuals, small mouth bass (Centrarchidae) with 43 

individuals (31 from Site I) and northern hogsucker (Catostomidae) with 23 individuals. 

Using one-way ANOVA, the number of species caught does not differ statistically between 

the three tmditional sites with years as replicates but does vary significantly between years (p 

= 0.010) (Table 3) using the three sites as replicates. A Tukey HSD post f test showed that 

1990 was lower in the average number of species captured than 1985 (p = 0.041), 1986 (p 

= 0.013), and 1991 (p = 0.041). This may have been caused by the late sampling period of 

the 1990 collections. 

The sites were electroshocked for 104, 40.5, 45.6 and 75.1 minutes at Sites I, II, III, 
and IV, respectively (Table 1). The fish diversity and density varies with habitat complexity: 

topography of the shore, the depth of the pool, the nature of the cumnt and with the amount 

of vegetation in and over the water (Gammon et al, 1983, Yoder and Gammon, 1976). We 

collected 67, 225, 172, and 101 fish per hour from the respective sites (Table 1). The low 

numbers of individuals at Site I, the Hamilton pool, is likely caused by the restriction of fish 

migration resulting from the two downstream dams. Species diversity is likely reduced, by 

municipal and industrial point source pollution up river. The resulting eutrophication causes 

diurnal variation in oxygen in the Hamilton pool. The second sampling farther upstream 

proved to be a much more productive sampling site (17 Sept.), even though it was still in a 

pool of the upper Hamilton dam. The higher numbers from Sites II and III are thought to be 

due to the lower water levels allowing for increased maneuverability and capture efficiency. 

Using one-way ANOVA, the number of fish caught per hour does not differ statistically 
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between the three traditional sites with years as replicates nor between the years using the 

sites as replicates (Table 3). 

The diversity of fish at each site was measured by the Shannon (H’) index based on 

the information theory using log base 2 (Krebs, 1989). This index of diversity is increased 

by the number of species in a sample and the relative uniformity of the numbers of , 

individuals of each species. The maximal diversity (H’max) that can be attained in any 

sample is fured by the number of species, assuming equal numbers of individuals in all 

species. Gizzard shad dominated the fish community at Sites 11, ID, and IV and their 

numbers had the greatest effect on the diversity of Sites 11 and IV (Table 4). At Sites I and 

III, gizzard shad accounted for 13.7% and 29.5% of all fish collected, but at Sites 11 and IV, 

the gizzard shad comprised 65.1 % and 73.8 % of all fish sampled. Site I had the highest 

diversity (H’= 3.110, E = 0.45)(Table 4) and was dominated by small mouth bass. The 

highest evenness was at Site III (E = 0.58)(Table 4), which had the second highest diversity 

(H’ = 2.82). The observed diversity values are not statistically different from previous 

years for the three traditional sites. The 8 year mean for H’ and evenness shows a trend of 

111 > II > IV (Table 5). The one-way ANOVA reveals a significant difference in mean 

evenness between sites @=0.005, Table 5). The eight-year mean evenness at Site k is 
statistically lower than Site III. This is due to the high proportion of gizzard shad that are 

present at Site IV. 

Differences in community structure can be seen by comparing the similarity of species 

composition from the three sites. The community coefficient (CC) is a measure of the 

proportion of species shared by any two locations. It is calculated as two times the number 

of shared species (c) divided by the sum of all the species found at the two sites (a and b). 

Community Coefficient = 2c / a+ b 
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A CC of 1.0 indicates that the two sites have identical species composition, while a CC of 

0.0 means there are no shared species (Krebs 1989). A low CC may reflect differences of 

habitat due to geographical separation or a pollution gradient. The percent similarity takes 

into account not only the presence/absence of a species but also the proportions that each 

species is observed. It is calculated by summing the minimum proportion of each species 

shared between the two communities being compared. 

a 

Percent Similarity = C min. Pi of a, b 

where pi is the proportion of species, and a and b are the two communities of concern. 

The community coefficient between Site I and the downstream sites are similar (n and 

III, 0.45 and IV, 0.48) (Table 6). The degree of similarity between Site I and the 

downstream sites are low (Site 11, 24%; Site III, 27%; Site IV, 26%) (Table 7). Among 

Sites 11, 111, and IV, all community coefficients were greater than 0.57 (Table 6). Percent 

similarity between Sites II and IV suggests that they are extremely similar (79%) (Table 7). 

It has been shown that a community may only score 85% similarity to replicate samples of ' 

the same community. Site 111 compared to Sites II and IV show some similarity @-111, 50%; 

III-IV, 41 %). 

The weight and length frequency distributions were calculated (Tables 8 and 9). The 

modal weight is observed to be between 25 to 50 grams for fishes caught at Site I, 125 to 

150 grams for fishes from Site 11 and 50 to 75 grams for fishes from Sites 111 and IV (Figure 

2). Observation of weight distribution as the cumulative proportion of fish reveals that the 

slope of the line from each site increases with of the abundance of a particular weight class 

(Figure 3). Site IV has the greatest initial slope due to the predominance of small shad 

(> 85% of fish < 100 gms). Site I and 111 show very similar lines with nearly 75% and 

65% of these fish weighing less than 100 gms. Site I had several young black redhorse, 

northern hogsuckers, and small mouth bass and Site 111 had several young drum. Site II has 

the lowest slope as result of the absence of young-of-year (Y-0-Y) fish. a 
7 
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The length frequency distributions (Figure 4) show the modal length of fishes at Site I 

(10-12 cm) was the smallest, due to the young black redhorse, northern hogsuckers, and 

small mouth bass. Site 11 had the highest modal length (24-26 cm). Site III appears to have 

a bimodal distribution (14-16 cm and 24-26 cm). Site IV modal length distribution is 14-16 

cm. The cumulative percent frequency by length diagram (Figure 5) is a sigmoidal plot 

since few fish under 10 cm were netted. These curves show that Site IV has 85% of the fish 

under 20 cm, while Site 11 only has 25% of the fish measuring under 20 cm. 

The mean weight and length of fish by species (Table 10) were examined. Gizzard 

shad were singled out for additional analysis due to their high numbers and presence at all 

sites and over all of the sampling years. 

One-way ANOVA and subsequent Tukey HSD test of the mean weight and mean 

length of gizzard shad (Table 11) collected in 1991 identified a signifcant difference in mean 

weight and length between Site IV and all other sites (Table 12 and 13). Site IV has a high 

number of Y-0-Y gizzard shad and the difference is not a reflection of the health of the site. 

I 

Examination of the mean weight (Table 14) and mean length (Table 16) of gizzard 

shad captured over the years in the Great Miami River, represented by the three lower sites, 

reveals a statistical difference between 1987 weights and lengths with all other years with the 

exception of 1990 lengths. The 1987 samples may have had fewer Y-0-Y fish collected. 

This year’s samples are only different in length between 1987 and 1990. This can also be 

attributed to the number of Y-0-Y which were captured and the late 1990 sampling (17 Oct 

1990). 

Although the sex of mature fish was noted when discernible (Appendix B-E), the 

sample size for any species at any site is too small for meaningful interpretation of sex ratio 

bias. 

8 
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6 8 8 5  
We have determined that the four sites vary in the size of fish and that there is some 

overlap in the species present at the sites. In order to determine if the fish are growing at 

the same rate at all sites, the lengthlweight plots of the most common species or families at 

all  sites are generated. This length to weight relationship is a condition factor or "fatness 

factor" per unit length. Fish in poor condition will be longer per unit weight than fish in 

good condition. Among small fish, especially Y-0-Y, the probability of overwinter survival 

is a function of condition. If one site had fish below the lengtldweight plots of the other 

sites, then it could be inferred that growth conditions were not as optimal because of the lack 

of food or pollution stress. 

Examining the gizzard shad by site from 1991 (Figure 6) show that most if not all Y- 

O-Y captured were from Site IV. An examination and analysis of the lengthlweight 

regressions among the 1991 sites (Table 18) indicates that Site IV gizzard shad have a 

significantly higher rate of growth in length than the gizzard shad from other upstream sites. 

This is due to the higher proportion of Y-0-Y gizzard shad at site IV. Y-0-Y gizzard shad 

grow one (1) mm/day in Lake Erie (Vondracek and LeHew, 1992). 0 
No significant differences were found when comparing slopes of the lengthlweight 

regressions between the years using the three traditional sites as representing the Great 

Miami River (Figure 7). 

Visual observation of the lengthlweight plots of longear sunfish (Figure 8) shows 

variability in the curve but this variability is shared among the three sites. Small mouth bass 

(Figure 9), northern hogsuckers (Figure lo), large mouth bass (Figure l l ) ,  drum (Figure 

12), channel catfish (Figure 13) and carp (Figure 14) do not show any obvious deviations 

between sites. 

CONCLUSIONS 

The fishery of the Great Miami River has been stable over the last eight years, 1984- 

1991. Over the 8 years of sampling, 49 species have been recorded. 

9 



Site I is protected from the upstream migration of fish by the two dams at Hamilton. 

The effect of the dam can be seen in differences in community composition, having black 

redhorse and northern hogsuckers, typical for midsize streams prior to cultural development. 

The absence of striped bass at Site I also suggests that the two dams are successful barriers 

to the upstream migration of fish. The lower sites are influenced by the backwater species, 

which migrate up from the flow-controlled Ohio River. Fish from Site I could have 

originated from upstream of Hamilton, from Site I or migrated up river during a previous 

year or during the spring prior to the low flow conditions which made the Hamilton dams 

barriers to fish migration 

J 

The diversity and evenness of the sites are highly influenced by the numbers of 

gizzard shad. Sites I and IKI had the highest diversity and the lowest gizzard shad 

populations. Site IV is a nursery for Y-0-Y gizzard shad and had the lowest diversity and 

evenness. The Y-0-Y gizzard shad at Site IV also influenced statistically different mean 

weights, lengths and lengtwweight regressions between Site IV and the remaining three. 

Other fish species appear to be the same condition of health, independent from site, as seen 

in the lengtwweight plots. 

In conclusion, Site I is a population isolated from downstream activity. Sites 11, IU 
and IV can be influenced by effluents from the city of Hamilton and the Ohio River. Except 

for fin rot noted on two specimens from Site 11 (Appendix C), no indicators examined show 

any sign of differential pollution stress among the lower three sites. In this regard, there are 

no discernible effects of the FEMP on the numbers, condition or species richness of the fish 

communities in the Great Miami River in 1991. 

10 
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Figure 1. Map of sampling sites on the Great Miami River, 1991 .II 
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Table 2. Species and number of fish captured from four sites in the Great 
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0 Table 3. The number of fish captured per hour and number of species, by 

Site H '  H' Max Evenness 
I 3.110 6.960 0.450 
11 2.100 4.460 0.470 
111 2.820 4.850 0.580 
Iv 1.750 5.510 0.320 

1' 

ONE-WAY ANOVA COMPARISONS BY YEAR AND BY SITE 
VARIABLE F R4TIO PROBABILITY 
HOUR X YEAR 0.925 0.506 
HOUR X SITE 1.90 1 0.178 
SPECIES X YEAR 4.066 0.010 
SPECIES X SITE 0.530 0.596 



ONE-WAY ANOVA COMPARISONS BY YEAR AND SITE 
VARIABLE F RATIO PROBABILI'IY 
H' X YEAR 0.742 0.641 
H' X SITE 2.290 0.126 
EVENNESS X YEAR 0.663 0.700 

-_ EVENNESS X SITE 6.776 0.005 

SITE I I1 
I 1 .oo 0.450 
I1 0.450 1 .oo 

111 0.450 0.570 
rv 0.480 0.620 

111 IV 
0.450 0.480 
0.570 0.620 
1 .oo 0.620 

0.620 1 .oo 

SITE I I1 I11 
I 1 .ooo 0.240 0.270. 
I1 0.240 1 .ooo 0.500 

I11 0.270 0.500 1 .ooo 
IV 0.260 0.790 0.410 

29 

IV 
0.260 
0.790 
0.410 
1 .ooo 



Table 8. Weight frequency distribution of all fish caught from four sites in 

I I I I 

TOTAL# I 105.00 I 150.00 I 131.00 I 126.00 I 

30 
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Table 10. Average length, weight, and standard deviations for all species of fish fron 
four sites on the Great Miami River, 1991. 
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4 1 3  5.455 I 21.298 I 2.20 I 14.169 I 2 . a 1  I 0 .25 I 

Table 12. Matrix of pairwise comparison probabilities (Tukey HSD) for 
average weight of gizzard shad between sites from the Great Miami River, 
1991. Non-shaded comparisons are significant a t  or less than a p value of 
0.05. 

Table 13. Matrix of pairwise comparison probabilities (Tukey HSD) for 
average length of gizzard shad between sites from the Great Miami River, 
1991. Non-shaded comparisons are significant a t  or less than a p value of 
0.05. 

oem 04 1 . 34 



Table 15. Yearly comparison (Tukey HSD, p value) of the weight (g) of 
gizzard shad in the Great Miami River, represented by three sites. Non- 

35 



Table 16. Average length of gizzard shad in the Great Miami River from 
1984 to 1991, represented by three sites. Samples from 1989 are standard 
length measurements, all other dates are total length. 

I I LENGTH(cm) I STANDARD I S TANDARD 1 

Table 17. Yearly comparison (Tukey HSD, p value) of the length (cm) of 
gizzard shad in the Great Miami River, represented by three sites. Samples 
from 1989 were standard length measurements and thus are not comparable 
to the total length measurements. Non-shaded comparisons are significant 

. ,  

(PC30043 36 



Table 18. ANCOVA of length/weight regressions of gizzard shad. 

There are no significant differences in the slope of length 
(dependent)/weight regressions among the years at any of the three 
traditional sites. 

Regression statistics for length (dependent)/weight relationship of gizzard 
shad from four sites from the Great Miami River, 1991. 

Comparison of lengthlweight regression slopes of all gizzard shad from 
four sites from the Great Miami River, 1991. Non-shaded comparisons are 

Site IV is expected to have gizzard shad which are increasing in length at a 
greater rate than the other stations due to the high proportion of Y-0-Y 
which are present at Site IV. 
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f common names, family and species of fish from the Great 
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SMALL MOUTH BASS 
SMALL MOUTH BASS 
SMALL MOUTH BASS 
LARGE MOUTH BASS 
SMALL MOUTH BASS 
LARGE MOUTH BASS 
SMALL MOUTH BASS 
LARGE MOUTH BASS 
SMALL MOUTH BASS 
SMALL MOUTH BASS 
BLACK CRAPPIE 
GIZZARD SHAD 
GIZZARD SHAD 

GIZZARDSHAD 
GIZZARDSHAD 
GIZZARD SHAD 
GIZZARDSHAD 
GIZZARDSHAD 
GIZZARD SHAD 
GIZZARD SHAD 
GlZZARD SHAD 
GIZZARD SHAD 
SMALL MOUTH BASS 
SMALL MOUTH BASS 
SMALL MOUTH BASS 
SMALL MOUTH BASS 
SMALL MOUTH BASS 
SMALL MOUTH BASS 
SMALL MOUTH BASS 
SMALL MOUTH BASS 
SMALL MOUTH BASS 
SMALL MOUTH BASS -. 

SMALL MOUTH BASS 
SMALL MOUTH BASS 
SMALL MOUTH BASS 

a 
-- ~ 

SMALL MOUTH BASS 
SMALL MOUTH BASS 

7 
11 
10 
6 
8 
8 
9 
5 
9 
5 

292 
328 
295 
256 
229 
109 
13 1 
95 
83 
62 
49 
61 
64 
65 

102.26 
52.27 
49.04 
52.9 
56.42 
67.2 
46.39 
44.54 
28.38 
39.22 
18.68 
25.82 
15.34 
14.21 
11.94 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
I 
F 
M 
M 
M 
F 
M 
F 
F 
I 
I 
I 
I 
I 

M 
I 

M 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 

I -- 

080048 
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SMALL MOUTH BASS 
SMALL MOUTH BASS 
SMALL MOUTH BASS 
SMALL MOUTH BASS 
SMALL MOUTH BASS 
SMALL MOUTH BASS 
SMALL MOUTH BASS 
SMALL MOUTH BASS 
LARGE MOUTH BASS 
NORTHERN HOGSUCKER 
NORTHERN HOGSUCKER 
NORTHERN HOGSUCKER 
NORTHERN HOGSUCKER 
NORTHERN HOGSUCKER 
NORTHERN HOGSUCKER 
NORTHERN HOGSUCKER 
NORTHERN HOGSUCKER 
NORTHERN HOGSUCKER 
NORTHERN HOGSUCKER 
NORTHERN HOGSUCKER 
NORTHERN HOGSUCKER 
NORTHERN HOGSUCKER 
NORTHERN HOGSUCKER 
NORTHERN HOGSUCKER 
NORTHERN HOGSUCKER 
NORTHERN HOGSUCKER 
NORTHERN HOGSUCKER 
BLACK REDHORSE 
BLACK REDHORSE 
BLACK REDHORSE 
BLACK REDHORSE 
BLACK REDHORSE 
BLACK REDHORSE 
BLACK REDHORSE 
BLACK REDHORSE 
LONGEAR SUNFISH 
LONGEAR SUNFISH 
LONGEAR SUNFISH 
QUILLBACK 
CHANNEL CATFISH 
FATHEAD MINNOW 
FATHEAD MINNOW 
NORTHERN HOGSUCKER 
BLUNTNOSE MINNOW 
BULLHEAD W O W  
SHINER UNKNOWN 

CENTRARCHIDAE 
CENTRARCHIDAE 
CENTRARCHIDAE 
CENTRARCHIDAE 
CENTRARCHIDAE 
CENTRARCHIDAE 
CENTRARCHIDAE 
CENTRARCHIDAE 
CENTRARCHIDAE 
CATOSTOMIDAE 
CATOSTOMIDAE 
CATOSTOMIDAE 
CATOSTOMIDAE 
CATOSTOMIDAE 
CATOSTOMIDAE 
CATOSTOMIDAE 
CATOSTOMIDAE 
CATOSTOMIDAE 
CATOSTOMIDAE 
CATOSTOMIDAE 
CATOSTOMIDAE 
CATOSTOMIDAE 
CATOSTOMIDAE 
CATOSTOMIDAE 
CATOSTOMIDAE 
CATOSTOMIDAE 
CATOSTOMIDAE 
CATOSTOMIDAE 
CATOSTOMIDAE 
CATOSTOMIDAE 
CATOSTOMIDAE 
CATOSTOMIDAE 
CATOSTOMIDAE 
CATOSTOMIDAE 
CATOSTOMIDAE 
CENTRARCHIDAE 
CENTRARCHIDAE 
CENTRARCHIDAE 
CATOSTOMIDAE 
ICI-ALURJDAE 
CYPRNDAE 
CYPRINIDAE 
CATOSTOMIDAE 
CYPRINlDAE 
CYPRLNIDAE 
CYPRINlDAE 

9.7 
10.4 
8.9 
9.4 
8.8 
9.5 
10.5 
8.9 
18.5 
9.5 
9.2 
9.8 
9.4 
10.9 
9.6 
10.8 
10.7 
9.8 
9.8 
8.8 
8 

9.9 
11.2 
12.1 
19.7 
30.1 
30 
42 

33.7 
37.6 
31 

33.7 
33.3 
29 
19.4 
13 
8.4 
5.5 
14.9 
10.2 
9.9 
10.1 
7.6 
8 

7.9 
8.4 

B-2 

12.31 
13.34 
8.66 
11.59 
8.67 
12.26 
13.35 
9.17 
87.94 
9.59 
9.08 
11.24 
9.75 
16 

11.19 
14.57 
14.62 
1 1.47 
11.82 
7.83 
5.92 
12.58 
16.91 
20.43 
84.78 
339.7 
33 1.43 

74 1 
52 1 
5% 
356 
502 
456 
235 
77 

53.12 
13.28 
3.94 
45.3 
6.62 
10.45 
10.04 
4.84 
4.67 
5.23 
5.79 

I 
I 
I 
I 
I 
I 
I 
I 
M 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
M 
F 
F 
F 
F 
F 
M 
F 
F 
M 
I 
F 
1 
1 
I 
I 
1 
1 
1 -  
1 
I 
I 
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ACK REDHORSE 
ACK REDHORSE 

CATOSTOMIDAE 10.3 
CATOSTOMIDAE 10.2 

BLACK REDHORSE CATOSTOMIDAE 
BLACK REDHORSE CATOSTOMID AE 
BLACK REDHORSE CATOSTOMJDAE 
BLACK REDHORSE CATOSTOMIDAE 
BLACK REDHORSE CATOSTOMIDAE 

SPOTFIN/STEELCOLOR SHINN CYPRINIDAE 
SPOTFIN/STEFLCOLOR SHINN CYPRINIDAE 
SPOTFIN/STEELCOLOR SHlNN CYPRINIDAE 
CARP CYPRINIDAE 
CARP CYPRINIDAE 
GIZZARD SHAD CLUPEIDAE 
GIZZARD SHAD CLUPEIDAE 
SMALL MOUTH BASS CENTRARCHIDAE 
LARGE MOUTH BASS CENTRARCHIDAE 
LARGE MOUTH BASS CENTRARCHIDAE 

* GOLDEN REDHORSE CATOSTOMIDAE 
GOLDEN REDHORSE CATOSTOMIDAE 
BLACK REDHORSE CATOSTOMIDAE 

BLACK REDHORSE CATOSTOMIDAE 

ACK REDHORSE CATOSTOMIDAE 
ACK REDHORSE CATOSTOMIDAE 

LACK REDHORSE CATOSTOMIDAE 
I BLACK REDHORSE CATOSTOMIDAE 

- SUCKERUNKNOWN CATOSTOMIDAE 
LONGEAR SUNFISH CENTRARCHIDAE 
REDEAR SUNFISH CENTRARCHIDAE 
SPOTFIN/STEELCOLOR SHINN CYPRINIDAE 
SHINER UNKNOWN C Y P m A E  

10.3 
9.7 
9.1 
10 
10 

12.5 
9.2 
8.9 
6.1 
57.1 
45.1 
27.4 
29 

17.6 
17.1 
28 

26.4 
36.5 
10.2 
13.1 
10.1 
10.5 
11.9 
7.5 
7.7 
6.7 
5.01 

20.1 

13.73 
10.89 
11.31 
9.43 
7.33 
11.93 
12.45 
19.94 
7.12 
6.73 
1.9 

2585.52 
1315.44 

245 
304 
109 
76 
71 
280 
198 
616 
13.08 
25.8 
12.53 
11.19 
21.99 
8.76 
9.02 
2.19 
8.5 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
F 
M /  
M 
M 
M 
I 
I 
M 
M 
F 

MEAN 16.88 139.79 
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Appendix C. List of wcight, Icngrh, and gender of fsh captured at Site I1 of Ute Gmt Miami River. 1991. 
23-Sep-91 

COMMON NAME 
STRIPED BASS 
STRIPED BASS 
GIZZARD SHAD 
GIZZARD SHAD 
GIZZARD SHAD 
GIZZARD SHAD 
GIZZARD SHAD 
GIZZARD SHAD 
GIZZARD SHAD 
GIZZARD SHAD 
GIZZARD SHAD 
GIZZARD SHAD 
GIZZARD SHAD 
GIZZARD SHAD 
GIZZARD SHAD 
GIZZARDSHAD 

GIZZARD SHAD 
GIZZARD SHAD 
GIZZARD SHAD 
GIZZARD SHAD 
GlZZARDSHAD 
GIZZARDSHAD 
GIZZARDSHAD 
GIZZARD SHAD 
GIZZARDSHAD 
GUZARDSHAD 
GIZZARDSHAD 
GIZZARDSHAD 
GIZZARDSHAD 
GIZZARDSHAD 
GIZZARD SHAD 
GIZZARD SHAD 
GIZZARD SHAD 
GIZZARD SHAD 
GIZZARDSHAD 
GIZZARD SHAD 
GIZZARD SHAD 
GIZZARDSHAD 
GIZZARD SHAD 

FAMILY 
SERRANIDAE 
SERRANID= 
CLUPEIDAE 
CLUPEIDAE 
CLUPEIDAE 
CLUPEIDAE 
CLUPEIDAE 
CLUPEIDAE 
CLUPEIDAE 
CLUPEIDAE 
CLUPEIDAE 
CLUPEIDAE 
CLUPEIDAE 
CLUPEIDAE 
CLUPEIDAE 
CLUPEIDAE 
CLUPEIDAE 
CLUPEWAE 
CLUPEIDAE 
CLUPEIDAE 
CLUPEIDAE 
CLUPEIDAE 
CLUPEIDAE 
CLUPEIDAE 
CLUPEIDAE 
CLUPEIDAE 
CLUPEIDAE 
CLUPEIDAE 
CLUPEIDAE 
CLUPEIDAE 
CLUPEIDAE 
CLUPEIDAE 
CLUPEIDAE 
CLUPEWAE 
CLUPELDAE 
CLUPEIDAE 
CLUPELDAE 
CLUPEIDAE 
CLUPEIDAE 
CLUPEIDAE 
CLUPEIDAE 
CLUPEIDAE 

LENGTHcm WEIGHT gm !GENDER NOTES 
13 
11 
29 
25 

31.9 
30 

29.5 
29.7 
29.3 
29.4 
28.1 
26.5 
27 

28.3 
27.8 
21.7 
24.3 
23.7 
22.5 
26.4 
22.3 
23.5 
22 

23.3 
22.2 
26.3 
23.7 
24.3 
21.1 
23.6 
23.1 
23.5 
21 
22 
19.8 
20.6 
25.1 
21.6 
25.2 
26.5 
23.1 
21.1 

c- 1 

32 1.88 
174.16 
323.46 
333.4 1 
3 17.44 
328.44 
270.5 1 
274.48 
265.13 
238.45 
248.88 
269.3 1 
263.82 
119.87 
145.49 
150.72 
115.37 
215.07 
132.42 
147.67 
11 1.54 
123.88 
127.51 
210.21 
145.1 1 
160.27 
104.81 
169.57 
134.87 
135.4 
114.74 
114.53 
86.79 
108.5 1 
164.9 
113.07 
172.04 
198.85 
136.22 
117.9 

M 
F 
M 
F 
F 
M .  
F 
F 
M 
M 
M 
F 
F 
M 
M 
F 
I 
M 
I 
M 
M 
F 
M 
F 
M 
F 
F 
F 
I 
I 
I 
I 
I 
I 
I 
M 
I 
M 
M 
I 



GIZZARD SHAD 
GIZZARD SHAD 
GIZZARD SHAD 
GIZZARD SHAD 
GIZZARD SHAD 
GlZZARD SHAD 
GlZZARD SHAD 
GIZZARD SHAD 
GIZZARD SHAD 
GIZZARD SHAD 
GIZZARD SHAD 
GIZZARD SHAD 
GIZZARD SHAD 
GIZZARD SHAD 
GIZZARD SHAD 
GIZZARD SHAD 
GIZZARD SHAD 
GIZZARD SHAD 
GJZZARDSHAD 
GIZZARDSHAD 
GIZZARDSHAD 
GIZZARDSHAD 
GIZZARDSHAD 
GIZZARDSHAD 
GIZZARD SHAD 
GIZZARDSHAD 
GIZZARDSHAD 
GIZZARDSHAD 
GIZZARDSHAD 
GIZZARDSHAD 
GIZZARDSHAD 
GIZZARDSHAD 
GIZZARDSHAD 
GJZZARDSHAD 
GIZZARDSHAD 
GIZZARDSHAD 
GIZZARDSHAD 
GIZZARDSHAD 
GIZZARDSHAD 
GIZZARD SHAD 
GlZZARDSHAD 
GIZZARDSHAD 
GIZZARDSHAD 
GIZZARDSHAD 
GIZZARDSHAD 
GIZZARDSHAD 

CLUPEIDAE 
CLUPEIDAE 
CLUPEIDAE 
CLUPEIDAE 
CLUPEIDAE 
CLUPEIDAE 
CLUPEIDAE 
CLUPEIDAE 
CLUPEIDAE 
CLUPEIDAE 
CLUPEIDAE 
CLUPEIDAE 
CLUPEIDAE 
CLUPEIDAE 
CLUPEIDAE 
CLUPEIDAE 
CLUPEIDAE 
CLUPEIDAE 
CLUPEIDAE 
CLUPEIDAE 
CLUPEIDAE 
CLUPEIDAE 
CLUPEIDAE 
CLUPEIDAE 
CLUPEIDAE 
CLUPEIDAE 
CLUPEIDAE 
CLUPEIDAE 
CLUPEIDAE 
CLUPEIDAE 
CLUPEIDAE 
CLUPEIDAE 
C L m A E  
CLUPmAE 
CLUPEIDAE 
CLUPEIDAE 
CLUPEIDAE 
CLUPEIDAE 
CLUPEIDAE 
CLUPEIDAE 
CLUPEIDAE 
CLuPElDAE 
CLUPEIDAE 
CLUPEIDAE 
CLUPEIDAE 
CLUPEIDAE 

25.5 
23.2 
22.2 
24.5 
21 

26.2 
26.7 
24.3 
26 

22.6 
22.2 
20.9 
26.2 
26 

20.9 
23.1 
20.7 
20 

22.6 
22.7 
23.4 
22.6 
22.9 
21.4 
22 

24.1 
21.4 
21.1 
22.2 
22.6 
23.4 
24.8 
24.5 
22.5 
23 

20.7 
22.4 
23.1 
20.7 
22.7 
20.9 
23.5 
20.3 
21.4 
21.5 
22.3 

c-2 

178.3 
131.2 
116.82 
161.03 
108.86 
197.53 
219.39 
170.58 
213.48 
133.44 
123.14 

116 
171.07 
207.1 
101.16 
142.95 

94 
95.46 
126.67 
114.99 
138.75 
134.28 
135.99 
111.32 
122.03 
158.89 
106.29 
98.02 
128.57 
132.34 
142.12 
180.82 
160.82 
134.06 
132.52 
101.86 
126.52 
133.16 

102 
125.8 
115.6 
119.14 
93.69 
108.82 
120.59 
123.27 

M 
I 
I 
I 
I 
F 
F 
I 
I 
I 
I 
M 
F 
F 
I 
I 
I 
I 
I 
I 
F 
I 
M 
I 
I 
M 
I 
I 
F 
I 
F 
M 
M 
I 
M 
I 
I 
F 
I 
F 
F 
M 
I 
I 
M 
M 



GIZZARDSHAD 
GIZZARDSHAD 
GIZZARD SHAD 
GIZZARDSHAD 
GlZZARD SHAD 
GIZZARD SHAD 
GIZZARD SHAD 
GIZZARD SHAD 
GIZZARD SHAD 
GIZZARD SHAD 
GIZZARD SHAD 
GIZZARD SHAD 
SAUGER 
SAUGER 
SAUGER 
SAUGER 
SAUGER 
SAUGER 
STRIPED BASS 

LARGE MOUTH BASS 
LARGE MOUTH BASS 
DRUM 
DRUM 
DRUM 
DRUM 
DRUM 
DRUM 
DRUM 
DRUM 
DRUM 
DRUM 
DRUM 
DRUM 
DRUM 
DRUM 
CARP 
CARP 
CARP 

CATFISH 
CATFISH 

ATHEAD CATFISH 
FLATHEAD CATFISH 

CLUPEIDAE 
CLUPEIDAE 
CLUPEIDAE 
CLUPEIDAE 
CLUPEIDAE 
CLUPEIDAE 
CLUPEIDAE 
CLUPEIDAE 
CLUPEIDAE 
CLUPEIDAE 
CLUPEIDAE 
CLUPEIDAE 
CLUPEIDAE 
PERCIDAE 
PERCIDAE 
PERCIDAE 
PERCIDAE 
PERCIDAE 
PERCIDAE 
SERRANIDAE 
SERRANIDAE 
CENTRARCHIDAE 
CENTRARCHIDAE 
CENTRARCHIDAE 
CENTRARmAE 
SCIAENIDAE 
SCIAENIDAE 
SCLAENIDAE 
SCIAENIDAE 
SCIAENIDAE 
SCIAENLDAE 
SCLAENIDAE 
SCIAENIDAE 
SCIAENlDAE 
SCIAENIDAE 
SCIAENIDAE 
SCIAENIDAE 
SClAENIDAE 
SCIAENIDAE 
CYPRJNIDAE 
CYPRINIDAE 
CYPRINIDAE 
1nALURIDAE 
ICTALURIDAE 
ICTALURTDAE 
ICTALURIDAE 

20.8 
22.2 
24.8 
23.4 
24.5 
26.5 
27.3 
23.9 
25.8 
18.6 
16.6 
14.2 
16.7 
18.6 
17.7 
16.8 
18.3 
16.5 
15.8 
14.1 
12.4 
15.8 
14 

13.3 
22.2 
30.1 
36.7 
34.1 
35.1 
31.5 
27.1 
28.5 
25.4 
18.4 
18.3 
17.2 
16.1 
15.2 
16.1 
45.8 
47.6 
41 

39.9 
38.2 
26 
8.8 

c-3 

96-65 
128.67 
168.64 
171.47 
160.65 
199.34 
24 1.4 
156.33 
183.32 
81.59 
56.6 

30.44 
49.77 
50.04 
52.48 
41.4 
47 .O 1 
33.29 
33.41 
34.07 
25.26 
58.8 

42.99 
34.2 

174.75 
357.61 

599 
524 
525 
406 

283.65 
311.24 
212.85 
88.86 
81.33 
62.82 
5 1.45 
48.5 1 
52.48 
1247.4 
1496.88 
997.92 

618 
420 

172.05 . M 
7.33 I 

M 
I 
F 
M 
M 
F 
M 
F 
F ROTABDOMENANDANA 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
F SUNFISHINGUT 
M 
F 
F 
F 
F 
M 
F 
F 
I 
I 
I 
I 
I 
I 
F 
F 
F 
M 
M 



BLUEGILIJRED SUNFISH HYB CENTRARCHIDAE 
BLUEGILURED SUNFISH HYB CENTRARCHIDAE 
BLUEGILIJRED SUNFISH HYB CENTRARCHIDAE 
REDEAR SUNFISH CENTRARCHIDAE 
REDEAR SUNFISH CENTRARCHIDAE 
REDEARSUNFISH L CENTRARCHIDAE 
LONGEAR SUNFISH CENTRARCHIDAE 
LONGEAR SUNFISH CENTRARCHIDAE 
LONGEAR SUNFISH CENTRARCHIDAE 
LONGEAR SUNFISH CENTRARCHIDAE 
GREEN SUNFISH CENTRARCHIDAE 
GREEN SUNFISH CENTIURCHIDAE 
GREEN SUNFISH CENTRARCHIDAE 
LONGEAR SUNFISH CENTRARCHIDAE 
GREENSUNFISH CENTRARCHIDAE 
GREEN SUNFISH CENTRARCHIDAE 
BLACK REDHORSE CATOSTOMIDAE 
EMERALD SHINER CYPRINIDAE 

MEAN 

.18.2 
13 

11.1 
7.8 
7.9 
7 

10.9 
9.9 
8.4 
8.5 
8.8 
6.5 
7 

7.1 
5.9 
9.4 
11.4 
7.5 

2 1.79 

C 4  

149.02 
57.27 
30.16 
9.94 
10.68 
7.46 
32.97 
24.89 
16.56 
14.42 
14.35 
5.28 
7.25 
8.92 
2.97 
19.42 
14.93 
3.01 

166.42 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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Appendix D. List of weight. length. and gender of fish captured at Site I11 of the Great Miami River. 1991. 
17-Seg9 I 

COMMON NAME 
SMALL MOUTH BASS 
CARP 
GIZZARD SHAD 
GIZZARD SHAD 
GIZZARD SHAD 
GIZZARD SHAD 
GIZZARDSHAD 
GIZZARD SHAD 
OHIO LOGPERCH DARTER 
SAUGER 
SAUGER 
SAUGER 
SAUGER 
SAUGER 
SAUGER 
SAUGER 
SAUGER 
SAUGER a SAUGER 
SAUGER 
SAUGER 
SMALL MOUTH BASS 
SMALL MOUTH BASS 
SMALL MOUTH BASS 
SMALL MOUTH BASS 
SMALL MOUTH BASS 
SMALL MOUTH BASS 
SMALL MOUTH BASS 
LARGE MOUTH BASS 
STRIPED BASS 
STRIPED BASS 
STRIPED BASS 
STRIPED BASS 
STRIPED BASS 
DRUM 
DRUM 
DRUM 
DRUM 

DRUM 

FAMlLY LENGTHcm W G H T g m  GENDER NOTES 
CENTRARCHIDAE 21.9 
CYPRINIDAE 68.2 
CLUPEIDAE 21.3 
CLUPEIDAE ' 21.2 
CLUPEIDAE 
CLUPEIDAE 
CLUPEIDAE 
CLUPEIDAE 
PERCIDAE 
PERCIDAE 
PERCIDAE 
PERCIDAE 
PERCIDAE 
PERCIDAE 
PERCIDAE 
PERCIDAE 
PERCIDAE 
PERCIDAE 
PERCIDAE 
PERCIDAE 
PERCIDAE 
CENTRARCHIDAE 
CENTRARCHIDAE 
CENTRARCHIDAE 
CENTRARCHIDAE 
CENTRARCHIDAE 
CENTRARCHIDAE 
CENTRARCHIDAE 
CENTRARCHIDAE 
SERRANIDAE 
SERRANlDAE 
SERRANIDAE 
SERRANIDS 
SERRANIDAE 
SCIAENIDAE 
SCIAENIDAE 
SCIAENIDAE 
SCIAENIDAE 
SClAENIDAE 
SCLAENLDAE 
SCIAENIDAE 
SCIAENIDAE 

24.5 
22.3 
25.9 
24 
14 

16.5 
18.5 
17 
16 
16 

17.9 
18 

13.5 
17 

13.4 
19.2 
30.5 
13.7 
15.7 
13.2 
11.9 
12.5 
13.5 
22.5 
14.3 
11.2 
12.1 
12.5 
16 

30.7 
14.8 
11.2 
14 

13.1 
13.1 
13.5 
14.6 
13.1 

D-l 

226.8 
43 13.74 

104 
97 
171 
120 
180 
144 

29.07 
33.86 
47.7 1 
34.37 
30.87 
30.6 1 
44.9 1 
45.08 
20.39 
38.95 
18.65 
63.37 
230 

34.36 
50.54 
30.46 
21.41 
26.1 
35.6 

164.4 1 
39.45 
18.32 
22.64 
26.37 
52.73 
408 

39.3 1 
16.55 
37.42 
29.28 
27.57 
33.9 
35.56 
26.25 

M 
I 
I 
I 
I 
I FISH FOUND IN GUT 
I 
I 
I 
I 
I 
M 
M 
I 
I 
I 
I 
I 
I FISHINGUT 
M 
I CRAYFISHINGUT 
I 
I 
I 
M 
M 
I 
I 
I 
I 
I 
I 
I 
I 



DRUM 
DRUM 
DRUM 
DRUM 
DRUM 
DRUM 
DRUM 
DRUM 
DRUM 
DRUM 
DRUM 
DRUM 
DRUM 
DRUM 
DRUM 
DRUM 
DRUM 
DRUM 
DRUM 
DRUM 
DRUM 
DRUM 
DRUM 
DRUM 
DRUM 
DRUM 
DRUM 
DRUM 
DRUM 
DRUM 
DRUM 
DRUM 
CHANNEL, CATFISH 
CHANNEL CATFISH 
FLATHEAD CATFISH 
CARP 
QUILLBACK 
CHANNEL CATFISH 
CHANNEL CATFISH 
CHANNEL CATFISH 
BLACK BULLHEAD 
NORTHERN HOGSUCKER 
NORTHERN HOGSUCKER 
NORTHERN HOGSUCKER 
NORTHERN HOGSUCKER 
QUILLBACK 

SCIAENIDAE 
SCIAENIDAE 
SCIAENIDAE 
SCIAENIDAE 
SCIAENIDAE 
SCIAENIDAE 
SCIAENIDAE 
SCIAENIDAE 
SCIAENIDAE 
SCIAENIDAE 
SCIAENIDAE 
SCIAENIDAE 
SCIAENIDAE 
SCIAENIDAE 
SCIAENIDAE 
SCIAENIDAE 
SCIAENIDAE 
SCIAENIDAE 
SCIAENIDAE 
SCIAENIDAE 
SCIAENIDAE 
SCIAENIDAE 
SCIAENIDAE 
SCIAENIDAE 
SCIAENIDAE 
SCIAENIDAE 
SCIAENIDAE 
SCIAENIDAE 
SCIAENIDAE 
SCIAENIDAE 
SCIAENIDAE 
SCIAENIDAE 
ICTALURIDAE 
ICI-ALURIDAE 
ICTALURIDAE 
CYPRINIDAE 
CATOSTOMIDAE 
ICTALURIDAE 
ICTALURIDAE 
ICTALURIDAE 
ICTALURIDAE 
CATOSTOMIDAE 
CATOSTOMIDAE 
CATOSTOMIDAE 
CATOSTOMIDAE 
CATOSTOMIDAE 

14. I 
14.3 
15.8 
16.2. 
14.1 
14.5 
12.7 
13.7 
13.8 
13.7 
16.2 
16.5 
13.4 
17.5 
14.5 
15.8 
16.8 
14.9 
14.5 
15 
17 
16 

15.7 
17.2 
17.2 
155 
19 

22.2 
235 
275 
30.3 
30.2 
46.7 
45 

345 
61 
12.4 
13 

13.4 
12.4 
9.5 
11 

12.3 
10.7 
13 
8 

D-2 

30.23 
36.44 
45.45 
49.93 
36.05 
34.17 
25.32 
29.75 
3 1.82 
29.76 
55.6 
59.23 
28.83 
66.6 
36.5 1 
44.98 
57.1 
39.1 1 
41.13 
42.75 
58.96 
49.65 

65.9 
64.48 
45.81 
86.97 
132.29 
156.63 
269.78 
332.29 

408 
950 
702 
3% 

2925.72 
23.24 
17.09 
18.94 
14.37 
8.7 1 
13.93 
18.98 
12.29 
23.93 
6.75 

, 46.5 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
F 
M 
M 
M 
M 
M CRAYFISHINGUT 
M 
U 

F 



C ATOSTOMID AE 
QUILLBACK CATOSTOh’UDAE 
QUILLBACK CATOSTOMIDAE 
QUILLBACK CATOSTOMIDAE 
QUILLBACK CATOSTOMIDAE 
QUILLBACK CATOSTOMIDAE 
QUILLBACK CATOSTOMIDAE 
SUCKER MOUTHED MINNOW CYPRINIDAE 
SUCKER MOUTHED MINNOW CYPRINIDAE 
SUCKER MOUTHED MINNOW CYPRINIDAE 
GIZZARD SHAD 
GIZZARDSHAD 
GlZZARDSHAD 
GIZZARDSHAD 
GIZZARD SHAD 
GIZZARD SHAD 
GIZZARD SHAD 

- -  GIZZARDSHAD 
GIZZARDSHAD 
GIZZARDSHAD 

GIZZARDSHAD 
GLZZARDSHAD 
GIZZARDSHAD 
GIZZARDSHAD 
GIZZARDSHAD 
GIZZARDSHAD 
GIZZARD SHAD 
GIZZARDSHAD 
GIZZARDSHAD 
GIZZARDSHAD 
GIZZARDSHAD 
GIZZARDSHAD 
GIZZARDSHAD 
GIZZARDSHAD 
GIZZARDSHAD 
GIZZARDSHAD 
GlZZARD SHAD 
GIZZARDSHAD 
GIZZARDSHAD , 

CLWElDAE 
CLUPEIDAE 
CLUPEIDAE 
CLWEIDAE 
CLUPEIDAE 
CLUPEIDAE 
CLWEIDAE 
CLUPEIDAE 
CLUPEIDAE 
CLUPEIDAE 
CLUPEIDAE 
CLUPEIDAE 
CLUPEIDAE 
CLUPEIDAE 
C L m A E  
CLupElDAE 
CLUPEIDAE 
CLupElDAE 
CLUPEIDAE 
CLUPEIDAE 
CLupElDAE 
CLUPEIDAE 
CLUPEIDAE 
CLUPEIDAE 
C L m A E  
O A E  
CLUPEIDAE 
O A E  
CLUPmAE 
CLUPEIDAE 
CLUPEIDAE 
CLWEIDAE 
CLUPEEDAE 

MEAN 

8.3 
10.5 
9.3 
8.6 
7 
7 

8.9 
10 
9.1 
8.5 
16.5 
22.5 
25.2 
24.2 
26.3 
22.3 
22.4 
22.3 
23.8 
23.5 
24.2 
21.7 
25.7 
22 
22 

24.3 
24.2 
22.4 
26.2 
20 

21.7 
25.4 
26.1 
22.1 
21.6 
24.7 
22.2 
23.2 
21.3 
24 

25.2 
24 

27.7 

17.64 

D-3 

8.07 
15.65 
11.64 
9.74 
5.17 
5.2 1 
9.33 
11.8 
8.72 
6.16 
45.08 
131.27 
187.65 
152.3 

208.08 
119.47 
131.63 
105.3 
139.9 
141.07 
171.05 
111.11 
171.8 
116.4 
114.63 
151.72 
158.4 
118.14 
190.44 
89.95 
118.66 
187.99 
lWS5 
115.78 
110.89 
151.58 
121.84 
13852 
106.34 
141.42 
189.01 
159.87 
257.25 

157.21 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

/ 



Appendix E. List of weight, length, and gender of fish captured at Site N of the Great Miami Rive?. 1991. 
17-Sep9 1 

COMMON NAME FAMILY LENGTHcm WEIGHTgm GENDER NOTES 
LARGE MOUTH BASS 
SMALL MOUTH BASS 
LARGE MOUTH BASS 
LARGE MOUTH BASS 
LARGE MOUTH BASS 
LARGE MOUTH BASS 
SMALL MOUTH BASS 
SMALL MOUTH BASS 
SMALL MOUTH BASS 
STRIPED BASS 
BLUEGILL SUNFISH 
GREEN SUNFISH 
GREENSUNFISH 
LONGEAR SUNFISH 
LONGEAR SUNFISH 
LONGEAR SUNFISH 

i LONGEARSUNFISH 
LONGEAR SUNFISH 
LONGEAR SUNFISH 
SAUGER 
OHIO LOGPERCH DARTER 
OHIO LOGPERCH DARTER 
OHIO LOGPERCH DARTER 
DRUM 
DRUM 
DRUM 
BLUEGILL SUNFISH 
CHANNEL CATFISH 
LONGNOSE GAR 
CARP 
SKIPJACK HERRING 
GIZZARD SHAD 
GIZZARD SHAD 
GIZZARDSHAD 
GIZZARDSHAD 
GIZZARD SHAD 
GIZZARDSHAD 
GIZZARDSHAD 
GIZZARD SHAD 
GIZZARDSHAD 
GIZZARDSHAD 
GIZZARDSHAD 

CENTRARCHIDAE 
CENTRARCHIDAE 
CENTRARCHIDAE 
CENTRARCHIDAE 
CENTRARCHIDAE 
CENTRARCHIDAE 
CENTRARCHIDAE 
CENTRARCHIDAE 
CENTRARCHIDAE 

CENTRARCHIDAE 
CENTRARCHIDAE 
CENTRARCHIDAE 
CENTRARCHIDAE 
CENTRARCHIDAE 
CENTRARCHIDAE 
CENTRARCHIDAE 
CENTRARCHIDAE 
CENTRARCHIDAE 
PERCIDAE 
PERCIDAE 
PERCIDAE 
PERCIDAE 
SCIAENIDAE 
SCIAENIDAE 
SCIAENIDAE 
CENTRARCHIDAE 
I(JTALURIDAE 
LEPISOSTEIDAE 
CYPRINIDAE 
CLUPEIDAE 
CLUPEIDAE 
CLUPEIDAE 
CLUPEIDAE 
CLUPEIDAE 
CLUPEIDAE 
CLUPEIDAE 
CLUPEIDAE 
CLUPEIDAE 
CLUPEIDAE 
CLUPEIDAE 
CLUPEIDAE 

SERRANIDAE 

28.5 
19.6 
30.1 
18.5 
20.1 
'13.1 
12.2 
12.6 
12.9 
15.2 
17.7 
9.5 
9.1 
9.9 
9.8 
11 

11.6 
9.8 
7.3 
16.3 
11 
9.4 
9.8 
14.5 
16 

15.9 
5.5 
32.5 
50 

42.3 
17.9 
19.5 
21.4 
20.4 
20 

21.4 
19.6 
19.7 
20.2 
20.5 
20 

20.3 

E-1 

567 
113.4 

544.32 
90.52 
123.9 
29.14 
22.68 

24 
26.27 
42.05 
139.95 
19.48 
16.35 
22.02 
25.6 
30.39 
44.26 
20.49 
9.12 
30.99 
12.72 
6.85 
8.04 
35.3 

48.53 
47.63 
4.05 

282.34 
220 
1032 
47.8 
75.78 
110.52 
89.11 
90.42 
98.96 
8 1.05 
85.93 
%.84 
104.67 
87.32 
99.95 

I 
M 
I 
I 
I 
I 
I 

M 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

M 
M 
M 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



GIZZARD SHAD 
GIZZARD SHAD 
GIZZARD SHAD 
GIZZARD SHAD 
GIZZARD SHAD 
GIZZARD SHAD 
GIZZARD SHAD 
GIZZARD SHAD 
GIZZARD SHAD 
GIZZARD SHAD 
GIZZARD SHAD 
GIZZARD SHAD 
GIZZARDSHAD 
GIZZARD SHAD 
GIZZARDSHAD 
GIZZARDSHAD 
GIZZARDSHAD 
GIZZARD SHAD 
GIZZARDSHAD 
GIZZARD SHAD 
GIZZARDSHAD 
GIZZARDSHAD 
GIZZARDSHAD 
GIZZARDSHAD 
GIZZARDSHAD 
GIZZARDSHAD 
GIZZARDSHAD 
GIZZARDSHAD 
GIZZARD SHAD 
GIZZARD SHAD 
GIZZARD SHAD 
GIZZARDSHAD 
GIZZARDSHAD 
GIZZARDSHAD 
GIZZARDSHAD 
GIZZARDSHAD 
GIZZARDSHAD 
GIZZARD SHAD 
GIZZARD SHAD 
GIZZARDSHAD 
GIZZARDSHAD 
GIZZARDSHAD 
STRIPED BASS 
GIZZARD SHAD 
GIZZARD SHAD 
GIZZARDSHAD 

000059 

13.5 
12.4 
13.5 
15.2 
12.7 
14.7 
14 
13 

13.4 

15 
14.4 
15.5 
13.3 
14.4 . 

12.5 
14.3 
13.2 
14 

14.2 
14.6 
14 
14 
14 

11.7 
13.2 
13.6 
14 

13.7 
12.6 
13.3 
14.2 
12.5 
11.6 
11.6 
13.5 
13.8 
13.5 
12.5 
13 

12.9 
13.5 
10.4 
13.5 
14 

12.5 

i3.4 

E-2 

28.57 
21.5 
29.4 
37.83 
24.85 
33.99 
29.13 
25.65 
29.07 
27.11 
35.88 
30.16 
41.26 
26.16 
36.36 
20.57 
34.42 
25.87 

32 
35.29 
33.97 
32.43 , 

31.97 
32.4 1 
18.56 
27.75 
30.15 ~ 

28.84 
28.19 
23.99 
25.35 
32.85 
23.15 
18.46 
18.28 
24.85 
29.67 
29.75 
20.18 
26.54 
25.52 
28.2 
15.25 
27.5 
32.59 
22.65 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 

\ 



GIZZARD SHAD 
GIZZARD SHAD 
GIZZARD SHAD 
GIZZARD SHAD 
GIZZARD SHAD 
GIZZARD SHAD 
GIZZARD SHAD 
GIZZARD SHAD 
GIZZARD SHAD 
GIZZARD SHAD 
GIZZARDSHAD 
GIZZARDSHAD 
GIZZARD SHAD 
GIZZARD SHAD 
GIZZARDSHAD 
GIZZARDSHAD 
GIZZARDSHAD 
GIZZARD SHAD 
GIZZARD SHAD 

- 

GIZZARDSHAD 
GIZZARDSHAD 
GIZZARD SHAD 
GIZZARDSHAD 
GIZZARD SHAD 
GIZZARDSHAD 
GIZZARDSHAD 
GIZZARD SHAD 
GIZZARDSHAD 
GIZZARDSHAD 
GIZZARDSHAD 
GIZZARD SHAD 
GIZZARD SHAD 
BLACKSIDE DARTER 

CLUPEIDAE 
CLUPEIDAE 
CLUPEIDAE 
CLUPEIDAE 
CLUPEIDAE 
CLUPEIDAE 
CLUPEIDAE 
CLUPEIDAE 
CLUPEIDAE 
CLUPEIDAE 
CLUPEIDAE 
CLUPEIDAE 
CLUPEIDAE 
CLUPEIDAE 
CLUPEIDAE 
CLUPEIDAE 
CLUPEIDAE 
CLUPEIDAE 
CLUPEIDAE 
CLUPEIDAE 
CLUPEIDAE 
CLUPEIDAE 
CLUPEIDAE 
CLUPEIDAE 
CLUPEIDAE 
CLUPEIDAE 
CLUPEIDAE 
CLUPEIDAE 
CLUPEIDAE 
CLUPEIDAE 
CLUPEIDAE 
CLUPEIDAE 
CLUPEIDAE 
CLUPmAE 
CLwmAE 
CLUPmAE 
CLUPEIDAE 
PERCIDAE 

14 
13.2 
13.9 
13.2 
13.6 
13.4 
14 

14.2 
13.5 
13 
13 

14.9 
12 

13.5 
13 

11.7 
13.5 
12.7 
12 

12.7 
13.4 
13 

13.7 
11 

13.6 
12.4 
13.6 
12.2 
12.9 
13.6 
13.6 
11.7 
13.8 
12.6 
13.3 
12.2 
11.5 

29.24 
27.97 
30.48 
27.05 
30.17 
29.44 
31.46 
33.72 
27.95 
25.46 
24.36 
34.81 
19.26 
30.43 
24.96 

19 
30.99 
22.64 
22.88 
27.94 
26.22 

30 
30.3 
14.31 
33.1 

22.98 
29.03 
20.4 1 
27.61 
31.16 
31.96 
16.97 
33.35 
21.6 

27.54 
21.79 
16.97 
11.9 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 

- I  
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

MEANIV 14.75 55.55 
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