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Introduction 
 

From its headwaters in Randolph County to its confluence with the Wabash River, the 
West Fork of White River (WFWR) and its tributaries provide an invaluable resource to the 
residents of Indiana. In Delaware County alone, nearly 250 miles of streams cover the landscape, 
providing habitat for 68 species of fish, 13 species of mussels, and numerous birds and 
mammals. This network of waterways offers recreational uses such as fishing, canoeing, and 
swimming to people in thirty counties across the state. It delivers water for irrigation and industrial 
uses, and it supplies clean drinking water to cities like Muncie, Anderson, and Indianapolis.  
 

In the early 1970s, White River in Muncie was terribly polluted. As with many cities in 
Indiana, widespread industrialization had taken a serious toll on water quality. Wastewater 
treatment facilities, combined sewer overflows (CSOs), battery and transmission plants, tool and 
die shops, and many other point source stressors that discharged to the river either directly or 
indirectly had gone unregulated. The resulting water quality degradation was the consequence of 
chemical agents whose sources were most often located on the larger, more visible main-stem of 
the river. Toxic pollutants such as ammonia, cyanide, and lead were in such high concentrations 
in the river that it was once unsuitable for all but the most tolerant forms of aquatic life and 
unusable for human recreation (Craddock 1975). 
 

Compounding these problems were the less obvious impacts of nonpoint source (NPS) 
pollution. Exemplified by extensive agricultural and urban land uses, many types of NPS pollution 
are prevalent across the Midwest. Fertilizers and pesticides applied to farm fields and lawns are 
picked up by rainwater and carried into streams and rivers. Replacement of porous soils with 
impervious ground cover and the destruction of riparian zones have facilitated soil erosion, 
accelerated runoff, and increased sedimentation. Additionally, hydrological modifications like 
dredging, channelization, impoundments by dams, withdrawal of water for irrigation or industrial 
use, and destruction of wetlands have severely altered the natural habitat and flow regimes of 
many streams.  
 

Although the threats to water quality are diverse and complex, historical water 
management policies have been relatively simple and narrow. Pervaded by regulatory and 
administrative approaches, traditional strategies designed to identify and limit the discharge of 
harmful pollutants were not having the success that was predicted. While strict effluent permitting 
had been effective at reducing the chemical toxins from point-source outfalls, it failed to 
accurately address the health of aquatic life (Karr 1981, OEPA 1989, Craddock 1990). Chemical 
testing, bioassays, and other related laboratory procedures intended to provide empirical and 
legal validity to assessments had substituted probable cause-effect relationships for direct 
observation. This monitoring approach has three main deficiencies; 1) it is limited to 
instantaneous measurements producing mere “snapshots” of a highly variable chemical timeline, 
2) it is unable to reveal the synergistic impacts imparted to aquatic organisms in a natural system, 
and 3) NPSs that are unrelated to chemical toxicity are not addressed. 
 

The Clean Water Act’s (CWA) call for the maintenance and restoration of “the physical, 
chemical, and biological integrity” of the Nation’s waters has led to a new discipline in water 
quality monitoring. The addition of biological integrity as a fundamental goal of water quality 
programs has encouraged the development of biological criteria (biocriteria) to assess the health 
of aquatic life. Organisms that spend most or all of their lives in the water are indicative of the 
combined influences on a stream; therefore, assessment of the integrity of biological communities 
represents a holistic measure of water quality with the ability to detect both point and NPS 
pollution (U.S. EPA 1989). Fish, benthic macroinvertebrates, and periphyton are all core 
indicators of the biological integrity of streams. Community level analysis of these groups 
provides a measure of ecological sustainability that integrates all components of water pollution. 
 

Biocriteria are not intended to replace chemical sampling, but rather to supplement it by 
providing the most accurate means of detecting and measuring overall water quality. Studies 
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done by the Ohio Environmental Protection Agency (1994) have found that 41% of impaired 
streams in Ohio were detected by biological assessments and missed by chemical sampling 
(Figure 1). In contrast, only 7% were detected by chemical analysis alone. Once an impaired 
stream has been located, subsequent use of more thorough and expensive chemical tests are 
then able to precisely identify the exact agent at work. 
 

Monitoring fish communities can present unique information about aquatic resources 
(U.S. EPA 1989). Fish are long lived (from 3 to 15+ yrs.) allowing for short- or long-term 
assessment of impacts. Fish are generally limited to the same area which allows for accurate 
regional assessments of stream segments. Fish are present at all levels of the trophic web 
(herbivores, omnivores, and carnivores), increasing their sensitivity and susceptibility to a wide 
range of NPS impacts including sedimentation, organic enrichment, etc. (Karr 1981). The results 
of fish monitoring programs present information on the quality of game fish to anglers and 
fisheries managers, and they provide insight on a group that accounts for nearly half of all 
endangered vertebrate species in the United States (U.S. EPA 1989).  
 

The Bureau of Water Quality (BWQ) began supplementing its chemical sampling with 
biological assessments of macroinvertebrates and fish in 1973 (Craddock 1975). The 
combination of monitoring data along with the cooperative efforts of local industries has 
accounted for an enormous reduction of toxic pollutants in White River. However, they have also 
begun to highlight the extent of NPS stressors. Today, the recently unmasked effects of NPS 
pollution have become the leading cause of water quality impairment in the Midwest, demanding 
greater emphasis on the broad sensitivity of biological assessments (IDEM 1998, OEPA 2000). 
 

The objectives of this study are to assess the biological integrity of the fish communities 
within the WFWR and its tributaries within Delaware County in order to 1) evaluate the health of 
these aquatic communities, 2) supplement chemical assessments by evaluating overall water 
quality, and 3) report the results in a manner that is useful to both the public and professionals. In 
addition, Prairie Creek Reservoir was surveyed to evaluate the Reservoir IBI. 
 
Assessment of the Biological Integrity of the Fish Communities and Habitat of the WFWR 
and its Tributaries 

Fish and Habitat Collection Methods 

 
Prior to 1990, fish sampling was sporadic, using a backpack electrofishing unit, electric 

seine, or kick seine. In 1990, the BWQ began a standardized annual sampling program. Variation 
in sampling design prior to 1990 precludes the use of some statistical analysis. Fish sampling 
methods were based on the electrofishing guidelines provided by Simon and Dufour (1997) and 
the Ohio Environmental Protection Agency for assessment of streams within the Eastern Corn 
Belt Plains ecoregion (OEPA 1989). 

 
 Beginning in 1990, fish were sampled using one of three types of Smith-Root Inc. 
electrofishing gear. Each unit emits a pulsed direct current of electricity that temporarily stuns fish 
so they can be netted and placed in a live well. Wadeable sites were sampled with a tote-barge 
electrofisher (TBS). In extremely small tributaries where a TBS unit was too bulky to be hauled by 
one person, a lightweight, battery-powered backpack unit (BPS) was used. At sample sites too 
deep to wade, a boat mounted electrofishing unit was used.  
 

From 1980 through 2008, the BWQ conducted 947 sampling events at 186 synoptically 
selected sites from the WFWR and its tributaries, as well as reference sites in the Mississinewa 
River. Annual stations were chosen based on historical baseline sample stations, presence of a 
riffle-run-pool complex, proximity to potential stressors, and site accessibility. Variables that most 
significantly affect electrofishing efficiency and aquatic community condition are measured at 
each sample location prior to sampling. Conductivity, water temperature, and dissolved oxygen  
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Figure 1. Efficacy of chemical and biological assessments in detecting stream impairment. 
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Figure 1. Efficacy of chemical and biological assessments in detecting 
stream impairment.  
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were measured with portable YSI Inc. meters following standard methods (4500-O G, 4500-H B, 
and 2510-B respectively). 
 
 Sample sites were classified as headwater (those with drainage areas < 20 mi.2), wading 
(drainage areas > 20 mi.2 and shallow enough to wade) and boat sites (those sites that are too 
deep to wade). Each stream category was evaluated with a unique set of metrics specifically 
calibrated by drainage area (Appendix B). Headwater and wading sites were sampled for 
distances of 50 to 200 m, and boat site lengths were sampled for distances of 450 to 1050 m. 
 
 Fish were processed according to Ohio EPA (1989) methods for determination of IBI and 
MIwb scores at all sample sites from 1990 to 2008. Fish were sorted by species and measured in 
one of two ways. Game fish (ex. basses, bluegill, and catfish) were individually measured for 
length (millimeters) and weight (grams). Non-game species (ex. minnows, suckers, and darters) 
were mass weighed and measured for a single minimum and maximum length. Fish under 25 mm 
were not included to reduce the bias of young-of-the-year fish. Museum vouchers are kept of all 
fish species collected by the BWQ. One representative of each species from each subwatershed 
is taken as a voucher every five years. Vouchered specimens are cataloged and maintained by 
the BWQ for verification of identification and as historical representatives of species 
characteristics. All other fish are released. 
 

The Index of Biotic Integrity (IBI), originally developed by James Karr, and the Modified 
Index of Well-being (MIwb), based on the work of James Gammon, provide sensitive and 
reproducible measurements of the integrity of fish communities (OEPA 1989). These indices have 
been calibrated for use in specific ecoregions defined by the mutual presence of geographic 
variables pertinent to biological potential. Streams within the same ecoregion and with 
comparable drainage will contain similar structural communities that have predictable and 
measurable responses to perturbation. 
 

The IBI is composed of twelve metrics that measure functional aspects of fish 
communities including species composition, trophic composition, and fish condition. Each metric 
is scored according to the degree of deviation from a “healthy” or least impacted stream of 
comparable size (1 = severe deviation, 3 = moderate deviation, and 5 = little or no deviation). The 
total score of 12 to 60 is used to assign a narrative description of very poor, poor, fair, good, or 
excellent to the biological integrity of the community within the sampled stream segment 
(Appendix B).  
 

The MIwb, used primarily as a supplement to the IBI, consists of four measures of fish 
community structure based in part on the Shannon diversity index. Healthy communities are 
defined in part by the presence of diverse assemblages, making MIwb scores a reliable measure 
of general water quality. Scores of 0 to 12 reflect community homogeneity based on relative 
species numbers and weights. As with the IBI, narrative descriptions of very poor to excellent are 
then assigned to the stream segments (Appendix B).  

 
Beginning in 2002, QHEI measurements were taken in conjunction with each sampling 

event according to the guidelines provided by Rankin (1989). Habitat assessments allow a 
preliminary estimation of the potential contribution of habitat alterations (as opposed to chemical 
pollution) as the cause of impairment. The Qualitative Habitat Evaluation Index (QHEI) measures 
variables that are pertinent to biological potential including the quality of substrate, cover, channel 
morphology, riparian zone, and riffle-run-pool complexes. Habitat quality is scored from 0 (poor 
quality) to 100 (high quality).  
 

Understanding the spatial and temporal variability of the biotic community is necessary to 
elucidate local perturbations. Spatial variability of biotic integrity and habitat of White River was 
analyzed from 2004 to 2009 samples. Temporal trends in the fish community were conducted 
using data from 1983 to 2007 at up to eight baseline sites from the WFWR (Figure 2). In addition,  
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Figure 5. Correlation of IBI scores and QHEI scores from 2004 to 2008. 
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Figure 5. Correlation of IBI scores and QHEI scores from 2004 to 
2008. 
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Figure 6. Correlation between IBI scores and Loge(Drainage Area) from 2004 to 2008. 
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Figure 6. Correlation between IBI scores and Loge(Drainage Area) from 
2004 to 2008. 
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Figure 7. Correlation between QHEI scores and Loge(Drainage Area) from 2004 to 2008. 
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 Figure 7. Correlation between QHEI scores and Loge(Drainage Area) 
from 2004 to 2008.  
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Figure 8. IBI and WHEI scores from White River from 2004-2008. 
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Figure 8. IBI and WHEI scores from White River from 2004-2008.  
 
Table 1. Average IBI and QHEI scores from 2004 to 2008 Upstream, Within, and Downstream of 
Muncie City limits. 

Table 1.  Average IBI and QHEI scores 
from 2004 to 2008 Upstream, Within, and 
Downstream of Muncie City limits. 

 
 
 

Section IBI QHEI 
Upstream 50.47 65.50 
Within 50.36 57.80 
Downstream 48.15 73.07 
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Results and Discussion: White River Temporal Variability 
 

One hundred and thirty-seven sampling events yielded 55,666 fish representing 63 
species and 1 hybrid. After removal of rare species we were left with 46 species to include in this 
analysis. Chemistry data were collected at a total of 10,654 sampling events.  

 
The NMDS produced two axes representing 90% of the variability in the data set (stress 

= 15.45 n = 137). Axis-1 (60% data set variability) showed distinct decadal clusters while Axis-2 
(29% data set variability) represented a combination of temporal variability and site variability 
(Figure 9). Visual observation of decadal groups indicated a clear change over time was 
summarized by both Axis-1 and -2. Correlation of the NMDS axes and individual species 
determined the axes summarized a gradient of sensitive and pollution tolerant species. For 
example, smallmouth bass Micropterus dolomieu (Axis-1, r = 0.51) and golden redhorse 
Moxostoma erythrurum (Axis-1, r = 0.71; Axis-2, r = –0.82) were two sensitive species that were 
summarized in the axes values (Figure 10(A) and 10(B)). Golden redhorse was the only species 
to significantly correlate with both axes. Smallmouth bass increased from 2% (1980s) to 5% 
(2000s) of the total catch while golden redhorse increased from 17% (1980s) to 44% (2000s). In 
contrast, pollution tolerant species such as common carp (Axis-1, r = -0.90) and green sunfish 
Lepomis cyanellus (Axis-1, r = -0.58) were also summarized in the analysis and decreased in 
relative abundance (Figure 11(A) and 11(B)). Common carp decreased from 20% (1980s) to 4% 
(2000s) of the total catch while green sunfish decreased from 12% (1980s) to 8% (2000s).  
 

Temporal changes in the fish community have occurred in White River from 1983 to 
2007. Most notable of these changes was the shift from tolerant species to sensitive species. The 
1980’s fish community was characterized by pollution tolerant species such as the common carp 
and green sunfish, which are known to thrive in degraded habitat and are typically an indicator of 
poor water quality. The 1990’s appeared to be a transition period when the fish community was 
comprised of both tolerant and sensitive species including spotfin shiner Cyprinella spiloptera, 
rock bass Ambloplites rupestris, white sucker Catostomus commersonii, and spotted sucker 
Minytrema melanops. The fish community has now shifted to one that is characterized by 
sensitive species such as golden redhorse and smallmouth bass. Several sensitive species were 
demonstrated to have an increase in abundance and are more indicative of the current decade. 
 
Results and Discussion: Ecoregional Comparisons 
 
 Underlying site-specific habitat variability is the broader effect of ecoregion differences 
(USGS 2007). Ecoregions are those areas with generally similar ecosystems. They can be 
described by characteristics including wildlife, physiography, geology, soil, climate and land use. 
Ecoregions have four levels of classification, from Level I to Level IV, with Level I encompassing 
the broadest description and Level IV being the most specific. Delaware County and all of the 
Upper West Fork White River lie within the Eastern Corn Belt Plains, a Level III ecoregion 
delineation. Within the Level IV delineation, three separate ecoregions can be found in Delaware 
County (Figure 12). The three Level IV ecoregions within Delaware County have significantly 
different IBI (Kruskal-Wallis; Χ2 = 35.40, DF = 2, P < 0.05) and QHEI (Kruskal-Wallis; Χ2 = 31.57, 
DF = 2, P < 0.05) scores. 
 
 North of White River is the Clayey High Lime Till Plains, distinguished by turbid, low 
gradient streams that cross less productive, poorly-drained soils. Within Delaware and Randolph 
County, this ecoregion includes the Mississinewa River watershed and many smaller tributaries of 
White River. Most of the samples from this area were taken from headwater streams, with a small 
number coming from the wadable Mississinewa River. Biotic integrity and habitat scores were 
poor at most sites sampled in this ecoregion. The mean IBI score was a 31 poor, and the mean 
QHEI score was 39 poor. The most abundant taxa by number were Cyprinids like the bluntnose 
minnow Pimephales notatus (36%) (Figure 13), while the most abundant taxon by weight was the 
common carp Cyprinus carpio (41%). 
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Figure 9. Non-metric Multidimensional Scaling (NMDS) results of fish data from 1983 to 2007. 
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Figure 9. Non-metric Multidimensional Scaling (NMDS) results of fish data from 1983 to 
2007. 
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Figure 10. Relationship between Non-metric Multidimensional Scaling (NMDS) axis 
results and individual species Relative Abundance (RA). A. Smallmouth Bass and B. 

Golden Redhorse (GR). 
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Figure 12. Relationship between Non-metric Multidimensional Scaling (NMDS) axis results and 
individual species Relative Abundance (RA). A. Common carp and B. Green sunfish. 
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Figure 11. Relationship between Non-metric Multidimensional Scaling (NMDS) axis 
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Figure 13. Level IV ecoregions of Delaware County (USGS 2007). 
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Figure 12.  Level IV ecoregions of Delaware County (USGS 
2007). 
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Figure 14. Proportion of family level taxa present in each Level IV ecoregion. 
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Figure 13.  Proportion of family level taxa present in each Level IV ecoregion. 
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Through the middle of the county and bordering nearly the entire length of White River is the 
Loamy High Lime Till Plains. Soils here are typically better drained than those of the previous 
ecoregion and have slightly higher gradients. Mean IBI score for this region was 45 fair and the 
mean QHEI score was 59 fair. Sample site selection within the Loamy High Tills Plains was 
biased towards White River due to its proportional presence within the ecoregion. Cyprinids were 
the dominant family (Figure 13), however, golden redhorse Moxostoma erythrurum, a catostomid, 
was the dominant taxon by number (18%) and weight (40%).  
 
 Further south encompassing most of Buck Creek and the Prairie Creek subwatershed is 
the Whitewater Interlobate Area ecoregion. The coarse-bottomed streams in this region have 
moderate gradients and are supported by abundant ground water supplies leading to noticeably 
cooler water temperatures. The cooler temperatures have a discernable effect on the composition 
of fish communities in this ecoregion and on IBI scores. The mean IBI score from this region was 
a 36 poor and the mean QHEI score was a 53 fair. Golden redhorse was again the dominant 
taxon by number (23%) (Figure 13) and weight (47%). The thermal regime of Buck Creek is 
indicative of a cool-water stream (Conrad 2005). Therefore, the fish community is biased towards 
species that prefer cool-water and the Indiana IBI is not calibrated to adequately represent a cool-
water fish community. This feature of Buck Creek has led to an artificially low IBI for the region. 
 
 The NMDS indicated two axes represented 97% of the variability in IBI metrics (stress = 
8.38, N = 134). Axis one is significantly correlated with all IBI metrics except metric four, while 
Axis-2 is significantly correlated with IBI metrics one, two, three, five, seven, eight, nine, and 
twelve (Table 2). Metric four was not correlated to either axis indicating it is relatively homologous 
within the data set. A significant difference was found between the three ecoregions for NMDS 
Axis-1 (ANOVA; F(2,131) = 15.17, P < 0.05) while no difference was found on NMDS Axis-2 
(ANOVA; F(2,131) = 3.41, P > 0.05). Post hoc analysis using Tukey’s multiple comparisons 
indicated that the Clayey High Lime Till Plains significantly differed from the other two ecoregions 
on Axis-1. The Clayey High Lime Till Plain can be characterized by significantly fewer total 
species, fewer sensitive species, a higher proportion of tolerant species, fewer relative numbers, 
and a higher percentage of top carnivores. The Loamy High Lime Till Plain and Whitewater 
Interlobate Area were not significantly different regardless of the 9-point difference in mean IBI 
scores. 
 
 Ordination of QHEI metrics indicated three axes represented 98% of the variability in 
habitat (stress = 5.86, N = 134). Axis-1and 3 was significantly correlated with all QHEI metrics, 
while Axis-2 was significantly correlated to all metrics except Cover score (Table 3). Axis-1 
represents channel, pool/current, and riffle/run score; Axis-2 represents substrate score; and 
Axis-3 represents cover score. The riparian score and gradient score are not strongly related to 
any axes indicating variability in these metrics is low. A significant difference was found between 
the three ecoregions with Axis-1 (ANOVA; F(2,131) = 4.71, P < 0.05) and Axis-2 (ANOVA; 
F(2,131) = 5.16, P < 0.05), while Axis-3 did not show a significant difference (ANOVA; F(2,131) = 
2.89, P > 0.05). Tukey’s multiple comparisons indicated that the Clayey High Lime Till Plain can 
be characterized by lower scores for all QHEI metrics indicating poorer habitat availability when 
compared to the Loamy High Lime Till Plains. No significant difference in habitat can be found 
when comparing the Whitewater Interlobate Area with the other two ecoregions. 
 
Prairie Creek Sampling 
 
Methods 
 
 Prairie Creek Reservoir is a secondary water supply for the city of Muncie and provides a 
variety of recreational uses including boating, swimming, and fishing. The watershed is 
dominated with agricultural activities and the riparian zone is managed as a park on the East side 
while the West side remains forested and managed for ATV and horse trails. The Indiana 
Department of Natural Resources manages the fishery with standard creel and bag limits for all 
sport fish as well as an annual stocking of fingerling walleye Sander vitreus (Braun 2005). 
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Table 2. Pearson's Correlation Coefficients for Non-Metric Multidimensional Scaling axis vs. IBI 
metric values.  Significant relationships (P < 0.05) are highlighted in gold. 

 Table 2. Pearson's Correlation Coefficients for 
Non-Metric Multidimensional Scaling axis vs. 
IBI metric values.  Significant relationships (P < 
0.05) are highlighted in gold. 

 
 
 

  NMDS-Axis 
IBI Metric* One Two 

One -0.62 0.60 
Two -0.57 0.29 

Three -0.35 -0.91 
Four -0.04 0.06 
Five -0.73 0.52 
Six 0.78 -0.09 

Seven 0.36 0.45 
Eight -0.32 0.28 
Nine 0.84 -0.23 
Ten -0.58 -0.12 

Eleven -0.17 0.16 
Twelve -0.61 0.45 

*Refer to Appendix B-1 for metric description 
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Table 3. Pearson's Correlation Coefficients for Non-Metric Multidimensional Scaling axis vs. QHEI 
metric values.  Significant relationships (P < 0.05) are highlighted in gold. 

 
Table 3. Pearson's Correlation Coefficients for Non-Metric 
Multidimensional Scaling axis vs. QHEI metric values.  Significant 
relationships (P < 0.05) are highlighted in gold. 

 
 
 

  NMDS-Axis 
QHEI Metric* One Two Three 

Substrate -0.40 0.85 -0.40 
Cover -0.42 0.11 -0.75 

Channel -0.75 0.41 -0.33 
Riparian -0.45 0.27 -0.28 

Pool/Current -0.91 0.39 -0.52 
Riffle/Run -0.81 0.37 -0.31 
Gradient -0.36 0.24 0.32 
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 Prairie Creek Reservoir was sampled in June and August using a boat mounted pulsed-
DC electrofishing unit for calculation of the Reservoir IBI. Sampling methods followed Simon 
(unpublished data 2003). A total of four sites were sampled in June while only three sites were 
sampled in August (Figure 14). Due to weather and equipment problems, site PCR-4 was not 
sampled in August. 
 

Site specific fish assemblages differences were analyzed using Principal Component 
Analysis (PCA). The PCA was used to ordinate the CPUE data (N per 500m) to determine site 
specific trends. Age-0 fish were removed from the data set and data were incremented by 1 and 
log transformed to meet the normality assumption of the PCA. 

 
Principal Component Analysis was performed in PC-ORD 5.0 while all other statistics 

performed in SAS 9.2. Significance was set at P < 0.05 for all tests. 
 
Results and Discussion 
 
 A total of 1,139 fish representing 22 species and one hybrid were sampled. Bluegill 
Lepomis macrochirus were the most dominant species sampled in June while gizzard shad 
Dorosoma cepedianum dominated the catch in August (Table 4). The reservoir IBI ranged from 
24 very poor to 36 poor. Two sites (PCR-1 and PCR-2) were consistent between sample periods 
while PCR-3 exhibited a relatively large improvement. The limited number of sites sampled 
precludes statistical comparisons; however, some general conclusions can be drawn from the 
multimetric index. An Index of Biotic Integrity developed for inland lakes in Wisconsin was found 
to be significantly related to a Trophic State Index (TSI) (Jennings et al 1999). The TSI is a 
measure of lake succession based on total P, chlorophyll a, and Secchi depth. Those lakes with a 
higher TSI, considered eutrophic, were significantly related to lower metrics with their inland lake 
IBI. While the Wisconsin IBI is not identical to the reservoir IBI used at Prairie Creek, some 
metrics overlapped (e.g. number of Centrarchids, number of Cyprinids, % tolerant, % omnivores, 
% carnivores, and & lithophilous species). Therefore, it is likely TSI is in part related to the 
reservoir IBI used here. This indicates that the eutrophic condition at Prairie Creek could partially 
explain the low reservoir IBI scores (Popovičová 2009). Other possible reasons for the low 
Reservoir IBI scores, as well as causing the eutrophic conditions, include limited buffer strips and 
limited no-till farming on the tributaries entering Prairie Creek. Currently a master plan is in 
development for the Prairie Creek Watershed which will focus on improving the water quality of 
the Prairie Creek tributaries and subsequently affecting the Prairie Creek Reservoir fish 
community. 
 
 Principal Component Analysis extracted 10 axes while only 2 are interpreted based on 
comparison of eigenvalues to broken-stick eigenvalues. Axis-1 (58% of Variance) distinguished 
between sample months with June samples indicated by higher Axis-1 values (Figure 15). Axis-2 
(14% of the Variance) distinguished sites PCR-1 and PCR-2 on the northern half of the reservoir 
with sites PCR-3 and PCR-4 in the southern half in the June sample. In contrast, the fish 
assemblages at sites PCR-1, PCR-2, and PCR-3 in August were relatively homologous and did 
not exhibit a similar trend. Species gradients that were observed include bluntnose minnow, 
johnny darter Etheostoma nigrum, white bass Morone chrysops, and common carp on Axis-1 
while only yellow perch Perca flavescens are represented on Axis-2 (Figure 15). Water 
temperature played a crucial role on the species of fish that were sampled. For example common 
carp were more prevalent in the June sampling. During this period water temperatures were 
within their range for spawning while August water temperature was at their limits for spawning 
and most if not all has ceased (Jones et al. 1978). In contrast, bluntnose minnows, green sunfish, 
johnny darter, white bass, and white crappie would have been considered absent if only a June 
sample was conducted.  
 

Prairie Creek was found to be biologically impaired based on the reservoir IBI. Our data 
indicate that multiple samples in spring or early summer and fall or late summer should be 
conducted to obtain an accurate representation of the entire fish assemblage. While the IBI  
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Figure 15. Prairie Creek Reservoir sample sites. 
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Table 4. Species list and reservoir IBI from Prairie Creek Reservoir, 2008. 

 
 Table 4. Species list and reservoir IBI from Prairie Creek Reservoir, 2008.  

Prairie Creek Fish Survey Preliminary Results (BWQ) 
  6/18/2008 6/18/2008 6/30/2008 6/30/2008 

Species PCR-1 PCR-2 PCR-3 PCR-4 
Bluegill 36 39 19 73 

Gizzard shad 7 15 32 13 
Common Carp 17 8 18 16 

Longear sunfish 16 19 1 13 
Redear sunfish 3 12 11 17 
Yellow perch 10 10 3 7 

Walleye 3 6 4 3 
Smallmouth bass 5 4 0 0 
Largemouth bass 6 0 1 0 

     
Shock Distance 1000 1000 1000 1000 

Shock Time 1800 1800 1800 1800 
RES-IBI 30 36 24 32 

     
  8/20/2008 8/21/2008 8/21/2008  

Species PCR-1 PCR-2 PCR-3   
Gizzard shad 76 104 26  

Bluegill 57 46 29  
Longear sunfish 39 22 12  
Johnny darter 22 15 24  

White bass 16 6 12  
Redear sunfish 13 11 7  

Walleye 6 12 7  
Bluntnose minnow 6 8 10  

Green sunfish 17 3 1  
Largemouth bass 6 8 5  

Common carp 9 6 4  
Yellow perch 5 6 4  

Smallmouth bass 5 5 2  
Channel catfish 3 1 1  
White crappie 1 3 1  

Flathead catfish 0 1 4  
Steelcolor shiner 1 0 2  

Spotfin shiner 1 0 1  
     

Shock Distance 1000 1000 631  
Shock Time 1800 1800 1188  

RES-IBI 30 30 34   
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Figure 16. Histogram of Principal Component Axis-1 (58% variance) and Axis-2 (14% variance). 
Individual points indicate June (A) or August Sample (B) and sample site (PCR-1, PCR-2, PCR-3, or 
PCR-4). 
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determined all sites during both months were relatively similar in terms of biological impairment, 
the PCA analysis showed drastic seasonal differences as well as spatial differences during June. 
 

The reservoir IBI is still in development and may change in the future. Conclusions that 
can be drawn from this one year study indicate a final reservoir IBI would benefit from multiple 
samples within the same year.  
 
Conclusions 
 

Despite the presence of a wide range of negative human impacts, the overall health of 
the fish communities within the WFWR in and around Muncie is good. The stability of White River 
is due in large part to the strict permitting efforts of point source outfalls through National Pollutant 
Discharge Elimination Systems. Muncie’s Long Term Control Plan (LTCP) specifies a 96% 
reduction in CSO discharge and the eventual elimination of combined sewers. This, together with 
the enhanced efficiency of industrial pretreatment facilities and the improvement of Water 
Pollution Control Facility effluents will continue to improve biological integrity within White River. 
 

The presence of dams or impoundments typically has noticeable negative effects on 
water quality; however, the five dams located along the White River maintain uncommonly high 
IBI scores. Dams have the tendency to increase water temperatures, decrease dissolved oxygen, 
and inhibit breakdown of background pollutants such as ammonia. Their presence blocks fish 
passage and creates lentic habitats unsuitable for rheophilic (river dependent) species. In spite of 
these chemical and physical challenges, integrity of fish communities above Muncie’s dams 
remains strong. 

 
In contrast to White River, its tributaries within Delaware County have consistently poor 

biological integrity ratings. Often, small streams and creeks are not maintained with consideration 
to water quality and aquatic life. Channelized, dredged, and denuded of riparian vegetation, they 
have been engineered for the sole purpose of rapidly draining water. Fish communities within 
these types of streams are dominated by pollution tolerant species. Under these conditions, 
biological integrity is often irretrievable (Yoder et al. 2000). 

 
Underlying ecoregion characteristics have led to a differentiation in habitat and fish 

communities. The Clayey High Lime Till Plains is described as having less productive soil with 
turbid, low gradient streams. These characteristics have led to more artificial drainage and clear 
cutting of the stream riparian zone to increase drainage efficiency, compounding anthropogenic 
influences on the fish communities. In contrast, the Loamy High Lime Till Plains are inherently 
more efficient in natural drainage reducing the amount of channelization and clear cutting that has 
been necessary to increase drainage. Lastly, the Whitewater Interlobate Area contains 
distinctively cool water that is predominantly fed by groundwater. The unique thermal regime has 
led to a fish community that includes mottled sculpin, several species of dace, and native 
lampreys. When attempting to compare fish communities from these three ecoregions it is 
important to take into consideration the unique characteristics that are beyond the control of 
managers and inherently promote different fish communities. 

 
Over the last thirty-five years, fish communities within White River in Muncie have 

dramatically improved; however, future improvements may depend on our ability to effect change 
in the tributaries which supply its water. In addition to efficiently conveying water, they 
simultaneously transport myriad non-point pollutants such as silt, fertilizers, pesticides, and many 
others which are discharged directly into White River. In Delaware County, these small streams 
account for greater than 80% of the county’s stream miles and are capable of having a significant 
impact on the water quality of White River. Often, the use of streams as drainage ditches is 
viewed as directly conflicting with the ability to support ecological integrity, but simple methods 
exist which can have dramatic improvements on water quality while still preserving the primary 
function of the stream. Headwater sites that received good ratings, such as those along Stoney 
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Creek, are bordered by wooded riparian zones, while those that received poor ratings, such as 
those on Killbuck Creek and Mud Creek, were not. Streams bordered by trees may absorb as 
much as 90% of fertilizer runoff. Simpler vegetated borders such as filter strips and grassed 
waterways also provide significant benefits to water quality. They trap soil that would otherwise 
suffocate aquatic life and protect the natural structure and function of fish habitats. In addition to 
benefiting water quality, they can also increase farming profits by diverting efforts away from the 
naturally low-yield areas of buffer zones. Filter strips also supply increased access to fields, more 
forage for cattle, and improved aesthetics. 

 
In order to further encourage better land use practices, the USDA has implemented 

voluntary programs that will pay private landowners to create vegetated buffer zones along 
stream corridors within their property. These programs pay 50% of the initial cost of creating a 
riparian zone (usually $500 per acre), as well as an annual rent payment that nearly makes up for 
the initial cost after one year. Additionally, state allocated 319 grants award money to counties to 
educate and involve local citizens in improving their watersheds. The BWQ assisted the Delaware 
County Soil and Water Conservation District through their White River Watershed Project that has 
focused its attention on NPS pollution within subwatersheds containing tributaries of White River. 
Future integrity of the fish community could be drastically affected by how we address these 
issues. 

 
In addition to problems related to sedimentation and land use, other sources of pollution 

are being brought to the forefront of water quality research and management. Contaminants of 
Emerging Concern such as Trace Organic Compounds (TOrC) have received attention from both 
US and Global organizations (U.S. EPA 1997; OECD 2000). One such TOrC, estrogenic 
compounds (ECs), has been known to affect both human health and instream biological 
communities (U.S. EPA 1997; Ross et al. 2004; Martinovic et al. 2007). Sources of ECs include 
Waste Water Treatment Plants (Purdom et al. 1994), combined sewer overflows (Wilkison et al. 
2002), and confined animal feeding operations (Orlando et al. 2004).  
 

In 2009, the BWQ plans to continue sampling baseline and stormwater sites to assess 
habitat and biological integrity of White River and its tributaries. In cooperation with the Delaware 
County Soil and Water Conservation District seven fish sampling sites will be surveyed from three 
14 digit subwatersheds in the Upper White River Watershed in Delaware County. Additionally, 
preliminary work will begin towards the evaluation of estrogenic compounds in White River. This 
preliminary project will include sampling of bluntnose minnows upstream, within, and downstream 
of Muncie to evaluate morphological characteristics that are known to be affected by exposure of 
estrogenic compounds (e.g. fecundity and the gonadosomatic index). As it has for the past thirty 
years, the BWQ will continue to work with industries and private citizens to see that Muncie 
continues to be a leader in water quality management by insuring that the resources of the White 
River remain healthy for the people of Muncie and Indiana. 



 29

References 
 
Braun, E.R. 2005. Prairie Creek Reservoir. Indiana Department of Natural Resources, Division of 

Fish and Wildlife, Supplemental Evaluation. 6 pp. 
 

Conrad, R.C. 2005. Fish community report for the White River and selected tributaries 2004. 
Muncie Sanitary District’s Bureau of Water Quality. Muncie, IN. 

 
Craddock, J.M. 1975. Third Annual Report. Muncie Sanitary District’s Bureau of Water Quality. 

Muncie, IN. 
 
Craddock, J.M. 1990. Annual Fish Report. Muncie Sanitary District’s Bureau of Water Quality. 

Muncie, IN. 
 
Indiana Department Of Environmental Management (IDEM). 1998. Indiana water quality report – 

1998 305(b). Office of Water Management Planning Branch. Indianapolis, IN. 
 
Jennings, M.J., J. Lyons, E.E. Emmons, G.R. Hatzenbeler, M.A. Bozek, T.D. Simonson, T.D. 

Beard, Jr., & D. Fago. 1999. Towards the development of an Index of Biotic Integrity for 
inland lakes in Wisconsin. Pp. 541-562. In Assessing the Sustainability and Biological 
Integrity of Water Resources Using Fish Communities. (T.P. Simon, ed.). CRC Press 
LLC, Washington D.C. 

 
Jones, P.W., F.D. Martin, & J.D. Hardy. 1978. Development of fishes of the Mid-Atlantic Bight. An 

atlas of egg, larval and juvenile stages, volumne1. U.S. Fish and Wildlife Service 
Biological Services Program FWS-OBS-78/12. 

 
Karr, J.R. 1981. Assessment of biotic integrity using fish communities. Fisheries 6(6):21-27. 
 
Martinovic, D., W. T. Hogarth, R. E. Jones, & P. W. Sorensen. 2007. Environmental estrogens 

suppress hormones, behavior, and reproductive fitness in male fathead minnows. 
Environmental Toxicology and Chemistry 26(2):274-278. 

 
McCune B. & Grace M.J. 2002. PC-ORD: Multivariate Analysis of Ecological Data Version 5.0. 

MjM Software, Gleneden Beach, OR. 
 
Organization for Economic Co-Operation and Development (OECD). 2000. Report of the OECD 

expert consultation on testing in fish – EDF2. Tokyo, March 2000. OECD, rue Andre 
Pascal, Paris. 

 
Ohio Environmental Protection Agency (OEPA). 1989. Biological criteria for the protection of 

aquatic life. Volumes 1,2,3. Division of Water Quality Planning and Assessment, 
Ecological Assessment Section. Columbus, OH.  

 
Ohio Environmental Protection Agency. 2000. Ohio water resources inventory – 2000 305(b) 

report. Division of Water Quality Monitoring and Assessment. Columbus, OH. 
 
Orlando, E.F., A.S. Kolok, G.A. Binzicik, J.L. Gates, M.K. Horton, C.S. Lambright, L.E. Gray Jr., 

A.M. Soto, & L.J. Guilette Jr. 2004. Endocrine-disrupting effects of cattle feedlot effluent 
on the aquatic sentinel species, the fathead minnow. Environmental Health Perspectives 
112(3):353-358. 

 
Popovičová, J. 2008. Water quality assessment of Prairie Creek Reservoir in Delaware County, 

Indiana. Proceedings of the Indiana Academy of Science. 117(2):124-135. 
 



 30

Purdom, C.E., P.A. Hardiman, V.V.J. Bye, N.C. Eno, C.R. Tyler, & J.P. Sumpter. 1994. 
Oestrogenic effects of effluents from sewage treatment works. Chemistry and Ecology 
8(4):275-285. 

 
Rankin, E.T. 1989. The Qualitative Habitat Evaluation Index [QHEI]: Rationale, Methods, and 

Application. Ohio Environmental Protection Agency, Division of Water Quality Planning 
and Assessment, Surface Water Section, Columbus Ohio. 

 
Ross, A. F., R. Bruintjes, & R. S. Santos. 2004. The role of androgens in the trade-off between 

territorial and parental behavior in the Azorean rock-pool blenny, Parablennius 
parvicornis. Hormones and Behavior 46:491-497. 

 
SAS Institute. 2008. SAS, version 9.2. SAS Institute, Cary, North Carolina. 
 
Simon, T.P., & R. Dufour. 1997. Development of Index of Biotic Integrity expectations for the 

ecoregions of Indiana. V. Eastern Cornbelt Plain. U.S. Environmental Protection Agency. 
Region V. Water Division. Watershed and Nonpoint Source Branch. Chicago, IL. EPA 
905/R-96/002. 

 
U.S. Environmental Protection Agency (U.S. EPA). 1989. Rapid bioassessment protocols for use 

in streams and rivers: benthic macroinvertebrates and fish. Assessment and Watershed 
Protection Division. Washington, D.C. 

 
U.S. Environmental Protection Agency (U.S. EPA). 1997. Special report on endocrine disruptors: 

An effects assessment and analysis. 
 
USGS 2007. Special publication available through the U.S. GEOLOGICAL SURVEY P.O. BOX 

25286, DENVER, COLORADO 80225, or online at 
http://www.epa.gov/wed/pages/ecoregions/ohin_eco.htm. 

 
Wilkison, D.H., D.J. Armstrong, & D.W. Blevins. 2002. Effects of wastewater and combined sewer 

overflows on water quality in the Blue River Basin, Kansas City, Missouri and Kansas, 
July 1998–October 2000. U.S. Geological Survey Water- Resources Investigations 
Report 02–4107, 162 pp. 

 
Yoder, C.O., R.J. Miltner, & D. White. 2000. Using biological criteria to assess and classify urban 

streams and develop improved landscape indicators, pp. 32-44. in S. Minamyer, J. Dye, 
and S. Wilson (eds.), 

 
 



 31
Appendix A-1:  List of Species Collected From 2004-2008 

       

Petromyzontidae (lampreys) Esocidae (pikes)  
 Lampetra aepyptera least brook lamprey Esox americanus redfin pickerel 
Clupeidae (herrings)  Aphredoderidae (pirate perches) 
 Dorosoma cepedianum gizzard shad Aphredoderus sayanus pirate perch 
Cyprinidae (minnows)  Fundulidae (killfishes)  
 Pimephales notatus bluntnose minnow Fundulus notatus blackstripe topmin. 
 Campostoma anomalum central stoneroller Peociliidae (livebearers)  
 Semotilus atromaculatus creek chub Gambusia affinis mosquitofish 
 Notropis ludibundus sand shiner Atherinidae (silversides)  
 Notropis rubellus rosyface shiner Labidesthes sicculus brook silverside 
 Ericymba buccata silverjaw minnow Cottidae (sculpins)  
 Cyprinella spiloptera spotfin shiner Cottus bairdi mottled sculpin 
 Luxilus chrysocephalus striped shiner Percichthyidae (temperate basses) 
 Rhinichthys atratulus blacknose dace Morone chrysops white bass 
 Notropis photogenis silver shiner Centrarchidae (sunfishes)  
 Notropis volucellus mimic shiner Lepomis cyanellus green sunfish 
 Cyprinus carpio common carp Ambloplites rupestris rock bass 
 Lythrurus umbratilis redfin shiner Lepomis megalotis longear sunfish 
 Cyprinella whipplei steelcolor shiner Lepomis macrochirus bluegill 

 Phenacobius mirabilis 
suckermouth 
minnow Micropterus dolomieu smallmouth bass 

 Nocomis biguttatus hornyhead chub Micropterus salmoides largemouth bass 
 Nocomis micropogon river chub Pomoxis nigromaculatus black crappie 
 Carassius auratus goldfish Lepomis microlophus redear sunfish 
 Pimephales promelas fathead minnow Pomoxis annularis white crappie 

 Phoxinus erythrogaster 
southern redbelly 
dace Lepomis humilis orangespotted sunfish

 Notemigonus crysoleucas golden shiner Lepomis gibbosus pumpkinseed 
 Hybopsis amblops bigeye chub Lepomis spp. hybrid sunfish 
 Notropis blennius river shiner Centrarchidae sunfish Family 
 Ctenopharyngodon idella grass carp Micropterus punctatus spotted bass 
Catostomidae (suckers)  Percidae (perches)  
 Moxostoma erythrurum golden redhorse Etheostoma nigrum johnny darter 
 Catostomus commersonii white sucker Etheostoma blennioides greenside darter 
 Hypentelium nigricans northern hog sucker Etheostoma spectabile orangethroat darter 
 Minytrema melanops spotted sucker Etheostoma caeruleum rainbow darter 
 Carpiodes cyprinus quillback carpsucker Percina caprodes logperch 
 Moxostoma duquesnei black redhorse Percina maculata blackside darter 
 Carpiodes velifer highfin carpsucker Percina phoxocephala slenderhead darter 
 Erimyzon oblongus creek chubsucker Etheostoma flabellare fantail darter 
 Ictiobus bubalus smallmouth buffalo Perca flavescens yellow perch 
Ictaluridae (catfishes and bullheads) Sander vitreus walleye 
 Ameiurus natalis yellow bullhead Aplodinotus grunniens freshwater drum 
 Noturus gyrinus tadpole madtom   
 Noturus flavus stonecat   
 Ictalurus punctatus channel catfish    
 Ameiurus melas black bullhead    

 Ameiurus nebulosus brown bullhead    

 Noturus miurus brindled madtom    

 Pylodictis olivaris flathead catfish    
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Appendix B-1:  IBI Metrics 
        
Site Type      Abbreviated in summary  
      sheets as:  
Wading Site Metrics:       
 Total number of species   # Total Species 
 Total number of darter species   # Darter Species 
 Number of sunfish species   # Sunfish Species 
 Number of sucker species   # Sucker Species 
 Number of sensitive species   # Sensitive Species 
 Percent of individual tolerants   % Tolerant  
 Percent of individual omnivores   % Omnivores 
 Percent of individual insectivores   % Insectivores 
 Percent of individual top carnivores  % Top Carnivores 

 
Percent of individual simple 
lithophils  % Simple Lithophils 

 
Percent of individuals with 
deformities, eroded fins,  % DELT  

  lesions, or tumors     

 
Relative number of individual fish per 
15 times the    Relative Number 

  wetted width     
        
        
        
Headwater Site Metrics:      
 Total number of species   # Total Species 

 
Total number of darter, madtom, and 
sculpin species # Darter/Madtom/Sculpin 

 Number of headwater species   # Headwater Species 
 Number of minnow species   # Minnow Species 
 Number of sensitive species   # Sensitive Species 
 Percent of individual tolerants   % Tolerant  
 Percent of individual omnivores   % Omnivores 
 Percent of individual insectivores   % Insectivores 
 Percent of individual pioneering   % Pioneering 

 
Percent of Simple Lithophil 
Species   % Simple Lithophils 

 
Percent of individuals with 
deformities, eroded fins,  % DELT  

  lesions, or tumors     

 
Relative number of individual fish per 
15 times the Relative Number 

  wetted width     
        
        
        
[NOTE: Refer to Simon and Dufour (1997) for exact calculation of metrics and description of guilds] 
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Appendix B-2:  IBI, MIwb, and QHEI Ratings 
    

Wading Sites: 
IBI Score MIwb Score QHEI Score Rating 

55-60 > 9.4 90-100 Excellent 
46-54 8.3-9.3 71-89.9 Good 
37-45 5.9-8.2 52-70.9 Fair 
25-36 4.5-5.8 27-51.9 Poor 
12-24 < 4.5 0-26.9 Very poor 

0 0  
NO FISH 
FOUND 

    
Headwater Sites: 

IBI Score MIwb Score QHEI Score Rating 
55-60 Not applicable to 90-100 Excellent 
46-54 headwater sites 71-89.9 Good 
37-45  52-70.9 Fair 
25-36  27-51.9 Poor 
12-24  0-26.9 Very poor 

0     
NO FISH 
FOUND 
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Sample Site River  
Mile

Date 
Sampled

# Total 
Species

# Darter/ 
Madtom/ 
Sculpin

% Head-
water Sp.

# Minnow 
Species

# 
Sensitive 
Species

% Tolerant % Omni-
vores

% Insecti-
vores

% 
Pioneer-

ing

% Simple 
Lithophils % DELT Relative 

Number
IBI 

Score
QHEI 
Score

MIwb 
Score

Cabin Creek Calc. 27 8 0.61 9 11 35.67 28.66 53.05 46.65 30.18 0.00 713.40
Windsor Pike (Rand Co.) Score 5 5 1 5 5 3 3 5 3 3 5 5
Cabin Creek Calc. 14 5 27.63 7 5 38.44 0.90 29.43 59.46 32.43 0.00 285.43
C.R. 400 S. (Rand. Co.) Score 5 5 5 5 5 3 5 3 1 3 5 5
Greenfarm Ditch Calc. 9 2 0.00 3 0 51.55 17.53 23.71 78.35 2.06 0.00 61.11
W. Riggin Rd. Score 3 5 1 3 1 1 5 1 1 1 5 1
Jake's Creek Calc. 9 1 0.00 1 1 69.05 26.19 73.81 45.24 9.52 0.00 42.00
Everett Rd. Lift Station (A) Score 3 1 1 1 1 1 1 1 3 1 1 1
Jake's Creek Calc. 15 6 2.10 5 4 32.63 18.86 14.37 85.03 6.59 0.00 334.00
C.R. 400 W. Score 5 5 1 3 3 3 5 1 1 1 5 5
Muncie Creek Calc. 17 3 0.00 8 2 81.34 47.76 39.93 69.78 19.78 0.75 258.43
McGalliard Rd. Score 5 5 1 5 3 1 3 3 1 1 3 5
Muncie Creek Calc. 15 0.00 5 7 71.99 67.75 29.64 63.19 27.69 0.00 313.98
Highland Ave. Score 5 1 1 3 5 1 1 3 1 3 5 5
Stoney Creek Calc. 17 4 5.21 8 4 49.48 11.98 44.27 53.65 39.58 0.00 180.00
County Line Rd. Score 5 5 1 5 3 3 5 3 1 3 5 3
Stoney Creek Calc. 20 6 2.16 6 9 30.22 10.07 67.99 29.50 56.47 0.36 427.43
C.R. 600 S. Score 5 5 1 3 5 3 5 5 3 5 3 5
Truitt Ditch Calc. 15 3 1.44 8 1 57.40 42.60 25.99 62.45 37.18 0.00 207.75
C.R. 300 E. Score 5 5 1 5 1 1 3 3 1 3 5 5
Truitt Ditch Calc. 13 2 5.22 7 1 40.87 11.74 14.35 81.30 13.91 0.43 230.00
Highway 3 Score 5 3 1 5 1 3 5 1 1 1 3 5
York Prairie Creek Calc. 11 4 3.28 4 2 6.56 1.64 81.97 73.77 65.57 0.00 76.25
C.R. 600 W. Score 3 5 1 3 1 5 5 5 1 5 5 1
York Prairie Creek Calc. 7 0 0.00 3 0 87.27 14.55 70.91 85.45 0.00 0.00 55.00
Jackson St. (A) Score 3 1 1 3 1 1 5 5 1 1 5 1
York Prairie Creek Calc. 16 4 3.26 5 6 26.81 13.04 20.29 67.39 25.00 0.00 276.00
C.R. 50 S. Score 5 5 1 3 5 3 5 1 1 3 5 5
York Prairie Creek Calc. 20 6 2.73 7 7 43.99 37.16 41.26 47.27 47.27 0.00 356.02
C.R. 750 W. Score 3 5 1 3 1 1 5 5 5 5 5 5

Appendix B-3:  Breakdown of Index Scores from 2008
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Sample Site River  
Mile

Date 
Sampled

# Total 
Species

# Darter 
Species

# Sunfish 
Species

# Sucker 
Species

# 
Sensitive 
Species

% Tolerant % Omni-
vores

% Insecti-
vores

% Top 
Carni-
vores

% Simple 
Lithophils % DELT Relative 

Number
IBI 

Score
QHEI 
Score

MIwb 
Score

White River Calc. 21 5 3 2 12 11.62 10.21 68.66 9.51 29.58 0.00 284.00
C.R. 675 W. (Rand. Co.) Score 5 5 3 3 5 5 5 5 3 3 5 3
White River Calc. 26 5 4 3 14 17.38 13.77 73.77 3.93 42.95 0.00 526.13
C.R. 1275 W. (Rand. Co.) Score 5 5 5 3 5 5 5 5 1 5 5 5
White River Calc. 27 4 4 2 13 19.32 13.77 65.94 6.76 41.79 0.00 434.70
C.R. 1100 W. (Rand. Co.) Score 5 5 5 3 5 5 5 5 3 5 5 5
White River Calc. 19 0 5 4 6 25.58 17.05 69.77 9.30 19.38 0.00 290.25
Inlow Springs Rd. Score 3 1 5 5 3 3 5 5 3 1 5 3
White River Calc. 21 2 4 6 7 14.77 15.19 74.68 8.86 64.98 0.00 193.91
Camp Red Wing (A) Score 5 3 5 5 3 5 5 5 3 5 5 1
White River Calc. 20 5 3 2 10 28.83 23.47 50.51 25.00 18.62 0.26 882.00
Water Company (B) Score 3 5 3 3 5 3 5 5 5 1 3 5
White River Calc. 21 2 4 6 9 9.68 12.37 74.73 12.90 57.53 0.54 95.38
Water Company (A) Score 5 3 5 5 5 5 5 5 5 5 3 1
White River Calc. 22 4 4 3 11 40.95 37.45 46.91 15.43 25.72 0.41 729.00
E. Jackson St. (B) Score 5 5 5 3 5 3 3 3 5 3 3 5
White River Calc. 16 2 2 6 8 6.83 9.24 83.94 6.83 81.53 0.00 576.26
McCulloch Park Score 3 3 3 5 3 5 5 5 3 5 5 5
White River Calc. 20 3 2 6 11 3.05 4.46 86.15 9.39 78.64 0.00 279.56
E. Jackson St. (A) Score 3 3 3 5 5 5 5 5 3 5 5 3
White River Calc. 21 3 4 3 10 23.03 14.61 72.47 12.92 9.55 0.28 801.00
Walnut St. Score 5 3 5 3 5 5 5 5 5 1 3 5
White River Calc. 18 0 5 5 6 14.17 13.75 76.67 7.92 68.33 0.00 240.00
High St. (C) Score 3 1 5 5 3 5 5 5 3 5 5 3
White River Calc. 19 1 4 5 10 2.75 3.30 85.71 10.44 76.37 0.55 145.03
High St. (A) Score 3 1 5 5 5 5 5 5 5 5 3 1
White River Calc. 17 3 3 2 9 16.88 11.25 67.50 21.25 53.13 0.00 360.00
MWPCF (A) Score 3 3 3 3 5 5 5 5 5 5 5 3
White River Calc. 20 3 4 6 9 7.95 7.39 85.80 6.82 79.55 0.00 158.40
MWPCF (B) Score 3 3 5 5 5 5 5 5 3 5 5 1
White River Calc. 25 6 5 4 10 34.57 11.11 79.63 7.41 31.48 0.00 326.84
C.R. 400 W. Score 5 5 5 5 5 3 5 5 3 3 5 3
White River Calc. 22 4 4 2 11 20.17 12.18 71.43 11.34 30.67 0.84 714.00
C.R. 575 W. (C) Score 5 5 5 3 5 5 5 5 5 3 3 5
White River Calc. 16 3 3 4 9 7.91 7.91 83.45 7.19 74.82 1.44 145.95
C.R. 575 W. (A) Score 3 3 3 5 5 5 5 5 3 5 1 1
White River Calc. 23 6 4 3 11 24.18 18.68 65.93 13.74 34.62 0.00 313.95
C.R. 750 W. Score 5 5 5 3 5 5 5 5 5 3 5 3
White River Calc. 19 2 4 3 11 17.65 15.57 74.39 10.03 48.44 0.35 462.40
C.R. 300 S. Score 3 1 5 3 5 5 5 5 5 5 3 5
White River Calc. 18 4 4 2 10 28.06 18.71 54.68 2.88 14.03 0.72 625.50
C.R. 900 W. Score 3 3 5 3 5 3 5 5 1 1 3 5
White River Calc. 25 4 4 2 12 20.45 18.70 69.58 9.98 33.92 0.00 962.40
Mounds State Park (Mad. Co Score 5 3 5 3 5 5 5 5 3 3 5 5
Stoney Creek Calc. 27 6 2 3 12 23.68 9.65 48.68 1.54 41.23 0.00 651.43
C.R. 200 S. (Rand Co.) Score 5 5 3 3 5 5 5 3 1 5 5 5
Stoney Creek Calc. 25 5 3 3 11 8.38 4.82 42.39 6.85 36.29 0.00 492.50
Windsor Pike Score 5 5 3 3 5 5 5 3 3 3 5 5
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Sample Site River  
Mile

Date 
Sampled

# Total 
Species

# Darter 
Species

# Sunfish 
Species

# Sucker 
Species

# 
Sensitive 
Species

% Tolerant % Omni-
vores

% Insecti-
vores

% Top 
Carni-
vores

% Simple 
Lithophils % DELT Relative 

Number
IBI 

Score
QHEI 
Score

MIwb 
Score

Mississinewa River Calc. 30 6 5 4 11 17.59 15.22 81.82 2.77 20.75 0.00 960.14
S.R. 1 (Rand. Co.) Score 5 5 5 5 5 5 5 5 1 3 5 5
Mississinewa River Calc. 27 6 5 4 12 33.62 29.34 62.96 7.41 10.26 0.00 789.75
C.R. 375 E. Score 5 5 5 5 5 3 3 5 3 1 5 5
Mississinewa River Calc. 20 5 7 2 8 22.58 10.48 60.48 20.97 15.32 0.00 246.45
C.R. 375 W. Score 3 5 5 3 3 5 5 5 5 1 5 3
Cabin Creek Calc. 19 5 4 3 8 33.33 8.64 85.19 5.56 40.74 0.00 231.95
C.R. 100 S. (Rand. Co.) Score 5 5 5 3 5 3 5 5 3 5 5 3
Buck Creek Calc. 10 2 2 1 1 63.87 2.62 40.31 0.00 17.80 0.00 1985.04
C.R. 700 S. Score 3 3 3 1 1 1 5 3 1 1 5 5
Buck Creek Calc. 13 2 2 2 1 78.37 36.17 28.01 0.00 52.48 0.00 282.00
C.R. 578 S. Score 3 3 3 3 1 1 3 3 1 5 5 3
Buck Creek Calc. 15 3 2 3 5 62.11 37.89 35.79 1.05 48.42 0.00 95.00
S.R. 3 Score 3 5 3 3 3 1 3 3 1 5 5 1
Buck Creek Calc. 14 5 2 2 6 53.72 25.00 52.13 0.53 35.64 0.53 188.00
C.R. 400 S. Score 3 5 3 3 5 1 5 5 1 3 3 3
Buck Creek Calc. 19 5 2 3 8 50.00 11.16 77.69 2.07 26.45 0.00 266.20
C.R. 325 W. Score 5 5 3 3 5 3 5 5 1 3 5 3
Buck Creek Calc. 11 2 0 3 4 36.36 8.18 56.36 0.00 33.64 0.00 99.83
23rd St. Score 3 3 1 3 3 3 5 5 1 3 5 1
Buck Creek Calc. 20 2 3 3 10 5.33 3.11 60.44 6.67 48.89 0.44 236.25
Morrow's Meadow Score 5 3 3 3 5 5 5 5 3 5 3 3
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(P  < 0.05 ) are highlighted in orange.

All sites from 2004 - 2008
IBI 

score
Metric 

#1
Metric 

#2
Metric 

#3
Metric 

#4
Metric 

#5
Metric 

#6
Metric 

#7
Metric 

#8
Metric 

#9
Metric 

#10
Metric 

#11
Metric 

#12
QHEI 0.63 0.40 0.32 0.53 0.25 0.66 0.59 0.59 0.55 0.35 0.37 0.35 0.45
Substrate Score 0.57 0.28 0.27 0.44 0.26 0.50 0.61 0.57 0.44 0.31 0.40 0.33 0.40
Cover Score 0.60 0.39 0.25 0.47 0.23 0.52 0.35 0.47 0.47 0.37 0.26 0.29 0.30
Channel Score 0.46 0.38 0.32 0.46 0.21 0.59 0.50 0.49 0.44 0.22 0.31 0.27 0.40
Riparian Score 0.61 0.19 0.17 0.50 0.01 0.44 0.39 0.35 0.40 0.32 0.28 0.21 0.16
Pool/Current Score 0.57 0.39 0.32 0.42 0.20 0.62 0.47 0.48 0.49 0.24 0.24 0.32 0.46
Riffle/Run Score 0.41 0.36 0.24 0.37 0.20 0.60 0.49 0.43 0.47 0.25 0.26 0.26 0.43
Gradient Score 0.71 0.10 0.10 0.33 0.16 0.32 0.41 0.40 0.32 0.22 0.30 0.17 0.23

The following tables list the Pearson's correlation coeficient ( r  ) between IBI and QHEI scores.  Significant relationships

Appendix C-1:  Correlation Tables
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Appendix D-1:  Fish Collection Summary Sheets  

The following summary sheets contain the total number and weight of each species 
sampled at each sampling station in 2008.  The catch per unit effort (CPUE) is the 
number or weights calculated for a standard distance (300 m for headwater and wading 
sites, and 1 km for boat sites).  The percent of each species has been provided as well 
as the average individual weight of each species.  Site variables (dissolved oxygen, 
conductivity, water temperature etc.) have also been provided. 
        
The following table lists abbreviations used in summary sheets:  

IBI Group  Feeding Guild  
E - Exotic (Non-native)  P - Piscivore  
F - Sport Species  F - Filter Feeder  
R - Round Bodied Sucker  V - Invertivore  
C - Deep Bodied Sucker  I - Specialist Insectivore  
W - White Sucker  O - Omnivore  
G - Carp/Goldfish  G - Generalist  
N - Cyprinidae  H - Hervbivore  
S - Sunfish  C - Carnivore  
D - Darters      
        
        

Breeding Guild  Tolerence  
N - Complex, no parental care  R - Rare Intolerant  
C - Complex, with parental care  S - Special Intolerant  
M - Simple, miscellaneous  I - Common Intolerant  
S - Simple lithophils  M - Moderately Intolerant  
    T - Highly Tolerant  
    P - Moderately Tolerant  

 
 
 
 
 



 39

Bureau of Water Quality - Fish Collection Summary 

STREAM: Buck Creek DRAINAGE AREA: 100 mi.² SAMPLE#: Ψ-001065 
STATION: Morrow's Meadow SAMPLER TYPE: TBS TURBIDITY: 5.8 NTU 
SITE ID: BUC-0.2 SAMPLE TIME: 1038 sec. DO: 2.48 mg/L 
DATE: 7/21/2008 DISTANCE: 200 m CONDUCTIVITY: 702 μS/cc 
RIVER MILE: 0.2 STREAM WIDTH: 14.0 m WATER TEMP: 20.7 ºC 

 % by  CPUE by  % by  CPUE b   Ave. Weight   y
Species Count Number Number Weight (g) Weight Weight (g) 
Central stoneroller 64 28.44 96.00 1157 7.21 1.74 18.08 
Northern hog sucker 57 25.33 85.50 4468 27.82 6.70 78.39 
Golden redhorse 29 12.89 43.50 7788 48.50 11.68 268.55 
Rosyface shiner 13 5.78 19.50 40 0.25 0.06 3.08 
Rock bass 8 3.56 12.00 1086 6.76 1.63 135.75 
Steelcolor shiner 8 3.56 12.00 36 0.22 0.05 4.50 
Smallmouth bass 7 3.11 10.50 420 2.62 0.63 60.00 
Green sunfish 5 2.22 7.50 66 0.41 0.10 13.20 
Hornyhead chub 4 1.78 6.00 53 0.33 0.08 13.25 
Sand shiner 4 1.78 6.00 6 0.04 0.01 1.50 
Bluntnose minnow 4 1.78 6.00 0 0.00 0.00 0.00 
Bluegill 3 1.33 4.50 169 1.05 0.25 56.33 
Hybrid sunfish 3 1.33 4.50 33 0.21 0.05 11.00 
Striped shiner 3 1.33 4.50 28 0.17 0.04 9.33 
Silver shiner 3 1.33 4.50 8 0.05 0.01 2.67 
Mimic shiner 3 1.33 4.50 5 0.03 0.01 1.67 
White sucker 2 0.89 3.00 670 4.17 1.01 335.00 
Logperch 2 0.89 3.00 14 0.09 0.02 7.00 
Common carp 1 0.44 1.50 5 0.03 0.01 5.00 
Silverjaw minnow 1 0.44 1.50 4 0.02 0.01 4.00 
Orangethroat darter 1 0.44 1.50 2 0.01 0.00 2.00 
 Sample Total 225 337.50 16058 24.09 
 Number of Species 21 
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Bureau of Water Quality - Fish Collection Summary 

STREAM: White River DRAINAGE AREA: 370 mi.² SAMPLE#: Ψ-001030 
STATION: C.R. 300 S. SAMPLER TYPE: TBS TURBIDITY: 3.8 NTU 
SITE ID: WHI-304.4 SAMPLE TIME: 2439 sec. DO: 7.30 mg/L 
DATE: 8/12/2008 DISTANCE: 300 m CONDUCTIVITY: 908 μS/cc 
RIVER MILE: 304.4 STREAM WIDTH: 32.0 m WATER TEMP: 19.5 ºC 

 % by  CPUE by  % by  CPUE b   Ave. Weight   y
Species Count Number Number Weight (g) Weight Weight (g) 
Northern hog sucker 65 22.49 65.00 3685 18.42 3.69 56.69 
Bluntnose minnow 38 13.15 38.00 63 0.31 0.06 1.66 
Golden redhorse 36 12.46 36.00 9666 48.33 9.67 268.50 
Sand shiner 31 10.73 31.00 58 0.29 0.06 1.87 
Rock bass 21 7.27 21.00 2127 10.63 2.13 101.29 
Longear sunfish 20 6.92 20.00 375 1.87 0.38 18.75 
Silver shiner 20 6.92 20.00 99 0.49 0.10 4.95 
Spotfin shiner 10 3.46 10.00 45 0.22 0.05 4.50 
Smallmouth bass 8 2.77 8.00 1154 5.77 1.15 144.25 
White sucker 7 2.42 7.00 2176 10.88 2.18 310.86 
Striped shiner 7 2.42 7.00 123 0.61 0.12 17.57 
Greenside darter 6 2.08 6.00 14 0.07 0.01 2.33 
Green sunfish 4 1.38 4.00 50 0.25 0.05 12.50 
Rainbow darter 4 1.38 4.00 5 0.02 0.01 1.25 
Bluegill 3 1.04 3.00 78 0.39 0.08 26.00 
Mottled sculpin 3 1.04 3.00 3 0.01 0.00 1.00 
Mimic shiner 3 1.04 3.00 3 0.01 0.00 1.00 
Yellow bullhead 2 0.69 2.00 275 1.37 0.28 137.50 
Rosyface shiner 1 0.35 1.00 2 0.01 0.00 2.00 
 Sample Total 289 289.00 20001 20.00 
 Number of Species 19 
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Bureau of Water Quality - Fish Collection Summary 

STREAM: White River DRAINAGE AREA: 367 mi.² SAMPLE#: Ψ-001067 
STATION: C.R. 750 W. SAMPLER TYPE: TBS TURBIDITY: 5.4 NTU 
SITE ID: WHI-306.5 SAMPLE TIME: 1753 sec. DO: 6.92 mg/L 
DATE: 8/14/2008 DISTANCE: 200 m CONDUCTIVITY: 
RIVER MILE: 306.5 STREAM WIDTH: 23.0 m WATER TEMP: 20.1 ºC 

 % by  CPUE by  % by  CPUE b   Ave. Weight   y
Species Count Number Number Weight (g) Weight Weight (g) 
Bluntnose minnow 32 17.58 48.00 26 0.27 0.04 0.81 
Northern hog sucker 30 16.48 45.00 3170 32.95 4.76 105.67 
Rock bass 20 10.99 30.00 1783 18.53 2.67 89.15 
Spotfin shiner 18 9.89 27.00 78 0.81 0.12 4.33 
Silver shiner 13 7.14 19.50 62 0.64 0.09 4.77 
Bluegill 10 5.49 15.00 231 2.40 0.35 23.10 
Golden redhorse 8 4.40 12.00 2175 22.60 3.26 271.88 
Green sunfish 8 4.40 12.00 155 1.61 0.23 19.38 
Sand shiner 6 3.30 9.00 10 0.10 0.02 1.67 
Smallmouth bass 5 2.75 7.50 851 8.84 1.28 170.20 
Longear sunfish 4 2.20 6.00 100 1.04 0.15 25.00 
Mottled sculpin 4 2.20 6.00 15 0.16 0.02 3.75 
Greenside darter 4 2.20 6.00 4 0.04 0.01 1.00 
Rainbow darter 4 2.20 6.00 4 0.04 0.01 1.00 
White sucker 2 1.10 3.00 450 4.68 0.68 225.00 
Yellow bullhead 2 1.10 3.00 401 4.17 0.60 200.50 
Hybrid sunfish 2 1.10 3.00 75 0.78 0.11 37.50 
Rosyface shiner 2 1.10 3.00 3 0.03 0.00 1.50 
Johnny darter 2 1.10 3.00 1 0.01 0.00 0.50 
Logperch 1 0.55 1.50 20 0.21 0.03 20.00 
Orangethroat darter 1 0.55 1.50 3 0.03 0.00 3.00 
Rosyface shiner 1 0.55 1.50 2 0.02 0.00 2.00 
Blackside darter 1 0.55 1.50 1 0.01 0.00 1.00 
Central stoneroller 1 0.55 1.50 1 0.01 0.00 1.00 
Steelcolor shiner 1 0.55 1.50 1 0.01 0.00 1.00 
 Sample Total 182 273.00 9622 14.43 
 Number of Species 25 
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Bureau of Water Quality - Fish Collection Summary 

STREAM: White River DRAINAGE AREA: 248 mi.² SAMPLE#: Ψ-001048 
STATION: C.R. 575 W. (C) SAMPLER TYPE: TBS TURBIDITY: 23.0 NTU 
SITE ID: WHI-308.6 SAMPLE TIME: 1823 sec. DO: 1.96 mg/L 
DATE: 7/21/2008 DISTANCE: 200 m CONDUCTIVITY: 768 μS/cc 
RIVER MILE: 308.6 STREAM WIDTH: 40.0 m WATER TEMP: 23.8 ºC 

 % by  CPUE by  % by  CPUE b   Ave. Weight   y
Species Count Number Number Weight (g) Weight Weight (g) 
Bluntnose minnow 29 12.18 43.50 60 0.66 0.09 2.07 
Northern hog sucker 28 11.76 42.00 1248 13.80 1.87 44.57 
Greenside darter 28 11.76 42.00 84 0.93 0.13 3.00 
Rock bass 27 11.34 40.50 2973 32.88 4.46 110.11 
Bluegill 20 8.40 30.00 275 3.04 0.41 13.75 
Green sunfish 17 7.14 25.50 396 4.38 0.59 23.29 
Striped shiner 15 6.30 22.50 132 1.46 0.20 8.80 
Spotfin shiner 14 5.88 21.00 68 0.75 0.10 4.86 
Golden redhorse 12 5.04 18.00 3195 35.34 4.79 266.25 
Central stoneroller 8 3.36 12.00 85 0.94 0.13 10.63 
Steelcolor shiner 5 2.10 7.50 23 0.25 0.03 4.60 
Rosyface shiner 5 2.10 7.50 12 0.13 0.02 2.40 
Rainbow darter 5 2.10 7.50 8 0.09 0.01 1.60 
Hybrid sunfish 4 1.68 6.00 70 0.77 0.11 17.50 
Logperch 4 1.68 6.00 40 0.44 0.06 10.00 
Orangethroat darter 4 1.68 6.00 4 0.04 0.01 1.00 
Mimic shiner 3 1.26 4.50 7 0.08 0.01 2.33 
Hornyhead chub 2 0.84 3.00 145 1.60 0.22 72.50 
Longear sunfish 2 0.84 3.00 56 0.62 0.08 28.00 
Mottled sculpin 2 0.84 3.00 14 0.15 0.02 7.00 
Sand shiner 2 0.84 3.00 4 0.04 0.01 2.00 
Yellow bullhead 1 0.42 1.50 138 1.53 0.21 138.00 
Golden shiner 1 0.42 1.50 4 0.04 0.01 4.00 
 Sample Total 238 357.00 9041 13.56 
 Number of Species 23 
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Bureau of Water Quality - Fish Collection Summary 

STREAM: White River DRAINAGE AREA: 248 mi.² SAMPLE#: Ψ-001072 
STATION: C.R. 575 W. (A) SAMPLER TYPE: BOAT TURBIDITY: 5.2 NTU 
SITE ID: WHI-308.7 SAMPLE TIME: 2102 sec. DO: 7.08 mg/L 
DATE: 8/7/2008 DISTANCE: 500 m CONDUCTIVITY: 749 μS/cc 
RIVER MILE: 308.7 STREAM WIDTH: 35.0 m WATER TEMP: 23.2 ºC 

 % by  CPUE by  % by  CPUE b   Ave. Weight   y
Species Count Number Number Weight (g) Weight Weight (g) 
Golden redhorse 53 38.13 106.00 42706 62.13 25.62 805.77 
Northern hog sucker 17 12.23 34.00 1140 1.66 0.68 67.06 
Silver shiner 15 10.79 30.00 18 0.03 0.01 1.20 
Smallmouth bass 9 6.47 18.00 1804 2.62 1.08 200.44 
Longear sunfish 7 5.04 14.00 338 0.49 0.20 48.29 
Logperch 7 5.04 14.00 82 0.12 0.05 11.71 
Common carp 6 4.32 12.00 20700 30.11 12.42 3450.00 
White sucker 5 3.60 10.00 1337 1.95 0.80 267.40 
Bluegill 5 3.60 10.00 172 0.25 0.10 34.40 
Spotted sucker 4 2.88 8.00 188 0.27 0.11 47.00 
Spotfin shiner 3 2.16 6.00 5 0.01 0.00 1.67 
Hybrid sunfish 2 1.44 4.00 87 0.13 0.05 43.50 
Blackside darter 2 1.44 4.00 6 0.01 0.00 3.00 
Rock bass 1 0.72 2.00 117 0.17 0.07 117.00 
Stonecat 1 0.72 2.00 27 0.04 0.02 27.00 
Striped shiner 1 0.72 2.00 11 0.02 0.01 11.00 
Greenside darter 1 0.72 2.00 1 0.00 0.00 1.00 
 Sample Total 139 278.00 68739 41.24 
 Number of Species 17 
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Bureau of Water Quality - Fish Collection Summary 

STREAM: White River DRAINAGE AREA: 246 mi.² SAMPLE#: Ψ-001044 
STATION: C.R. 400 W. SAMPLER TYPE: TBS TURBIDITY: 28.9 NTU 
SITE ID: WHI-310.7 SAMPLE TIME: 2023 sec. DO: 1.54 mg/L 
DATE: 7/8/2008 DISTANCE: 200 m CONDUCTIVITY: 773 μS/cc 
RIVER MILE: 310.7 STREAM WIDTH: 26.9 m WATER TEMP: 24.3 ºC 

 % by  CPUE by  % by  CPUE b   Ave. Weight   y
Species Count Number Number Weight (g) Weight Weight (g) 
Green sunfish 38 23.46 57.00 475 3.57 0.71 12.50 
Northern hog sucker 21 12.96 31.50 740 5.55 1.11 35.24 
Bluntnose minnow 15 9.26 22.50 31 0.23 0.05 2.07 
Golden redhorse 14 8.64 21.00 1591 11.94 2.39 113.64 
Silver shiner 9 5.56 13.50 42 0.32 0.06 4.67 
Longear sunfish 7 4.32 10.50 235 1.76 0.35 33.57 
Rock bass 7 4.32 10.50 228 1.71 0.34 32.57 
Bluegill 7 4.32 10.50 72 0.54 0.11 10.29 
Steelcolor shiner 7 4.32 10.50 13 0.10 0.02 1.86 
Mottled sculpin 7 4.32 10.50 2 0.02 0.00 0.29 
Spotfin shiner 5 3.09 7.50 7 0.05 0.01 1.40 
Smallmouth bass 3 1.85 4.50 243 1.82 0.36 81.00 
Logperch 3 1.85 4.50 23 0.17 0.03 7.67 
Greenside darter 3 1.85 4.50 7 0.05 0.01 2.33 
Common carp 2 1.23 3.00 7596 57.01 11.39 3798.00 
Hornyhead chub 2 1.23 3.00 29 0.22 0.04 14.50 
Grass pickerel 2 1.23 3.00 16 0.12 0.02 8.00 
Hybrid sunfish 2 1.23 3.00 13 0.10 0.02 6.50 
Quillback carpsucker 1 0.62 1.50 990 7.43 1.49 990.00 
Spotted sucker 1 0.62 1.50 443 3.33 0.66 443.00 
White crappie 1 0.62 1.50 286 2.15 0.43 286.00 
Yellow bullhead 1 0.62 1.50 237 1.78 0.36 237.00 
Johnny darter 1 0.62 1.50 1 0.01 0.00 1.00 
Orangethroat darter 1 0.62 1.50 1 0.01 0.00 1.00 
Blackside darter 1 0.62 1.50 1 0.01 0.00 1.00 
Rainbow darter 1 0.62 1.50 1 0.01 0.00 1.00 
 Sample Total 162 243.00 13323 19.98 
 Number of Species 26 
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Bureau of Water Quality - Fish Collection Summary 

STREAM: White River DRAINAGE AREA: 245 mi.² SAMPLE#: Ψ-001073 
STATION: MWPCF (B) SAMPLER TYPE: BOAT TURBIDITY: 7.6 NTU 
SITE ID: WHI-311.6 SAMPLE TIME: 1612 sec. DO: 6.12 mg/L 
DATE: 8/7/2008 DISTANCE: 500 m CONDUCTIVITY: 582 μS/cc 
RIVER MILE: 311.6 STREAM WIDTH: 30.0 m WATER TEMP: 23.5 ºC 

 % by  CPUE by  % by  CPUE b   Ave. Weight   y
Species Count Number Number Weight (g) Weight Weight (g) 
Golden redhorse 81 46.02 162.00 20600 59.88 12.36 254.32 
Northern hog sucker 28 15.91 56.00 3225 9.37 1.94 115.18 
Silver shiner 11 6.25 22.00 51 0.15 0.03 4.64 
Bluegill 8 4.55 16.00 488 1.42 0.29 61.00 
White sucker 7 3.98 14.00 1455 4.23 0.87 207.86 
Longear sunfish 7 3.98 14.00 218 0.63 0.13 31.14 
Logperch 7 3.98 14.00 59 0.17 0.04 8.43 
Smallmouth bass 5 2.84 10.00 1464 4.26 0.88 292.80 
Spotted sucker 4 2.27 8.00 1686 4.90 1.01 421.50 
Largemouth bass 3 1.70 6.00 1054 3.06 0.63 351.33 
Gizzard shad 3 1.70 6.00 444 1.29 0.27 148.00 
Rock bass 3 1.70 6.00 268 0.78 0.16 89.33 
Yellow bullhead 2 1.14 4.00 290 0.84 0.17 145.00 
Walleye 1 0.57 2.00 1227 3.57 0.74 1227.00 
Quillback carpsucker 1 0.57 2.00 656 1.91 0.39 656.00 
Highfin carpsucker 1 0.57 2.00 650 1.89 0.39 650.00 
Common carp 1 0.57 2.00 550 1.60 0.33 550.00 
Green sunfish 1 0.57 2.00 15 0.04 0.01 15.00 
Greenside darter 1 0.57 2.00 3 0.01 0.00 3.00 
Orangethroat darter 1 0.57 2.00 2 0.01 0.00 2.00 
 Sample Total 176 352.00 34405 20.64 
 Number of Species 20 
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Bureau of Water Quality - Fish Collection Summary 

STREAM: White River DRAINAGE AREA: 245 mi.² SAMPLE#: Ψ-001049 
STATION: MWPCF (A) SAMPLER TYPE: TBS TURBIDITY: 3.2 NTU 
SITE ID: WHI-311.7 SAMPLE TIME: 2755 sec. DO: 17.16 mg/L 
DATE: 6/2/2008 DISTANCE: 200 m CONDUCTIVITY: 666 μS/cc 
RIVER MILE: 311.7 STREAM WIDTH: 30.0 m WATER TEMP: 21.0 ºC 

 % by  CPUE by  % by  CPUE b   Ave. Weight   y
Species Count Number Number Weight (g) Weight Weight (g) 
Northern hog sucker 29 18.13 43.50 840 3.90 1.26 28.97 
Rock bass 25 15.63 37.50 2707 12.56 4.06 108.28 
Silver shiner 19 11.88 28.50 91 0.42 0.14 4.79 
Striped shiner 18 11.25 27.00 205 0.95 0.31 11.39 
Bluntnose minnow 13 8.13 19.50 36 0.17 0.05 2.77 
Golden redhorse 12 7.50 18.00 1209 5.61 1.81 100.75 
Smallmouth bass 9 5.63 13.50 650 3.01 0.98 72.22 
Green sunfish 7 4.38 10.50 190 0.88 0.29 27.14 
Greenside darter 7 4.38 10.50 33 0.15 0.05 4.71 
Common carp 5 3.13 7.50 15417 71.51 23.13 3083.40 
Logperch 4 2.50 6.00 69 0.32 0.10 17.25 
Rainbow darter 3 1.88 4.50 10 0.05 0.02 3.33 
Pumpkinseed 2 1.25 3.00 47 0.22 0.07 23.50 
Yellow bullhead 2 1.25 3.00 30 0.14 0.05 15.00 
Steelcolor shiner 2 1.25 3.00 11 0.05 0.02 5.50 
Mimic shiner 2 1.25 3.00 2 0.01 0.00 1.00 
Mottled sculpin 1 0.63 1.50 12 0.06 0.02 12.00 
 Sample Total 160 240.00 21559 32.34 
 Number of Species 17 
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Bureau of Water Quality - Fish Collection Summary 

STREAM: White River DRAINAGE AREA: 241 mi.² SAMPLE#: Ψ-001074 
STATION: High St. (C) SAMPLER TYPE: BOAT TURBIDITY: 16.2 NTU 
SITE ID: WHI-315 SAMPLE TIME: 2353 sec. DO: 7.57 mg/L 
DATE: 8/6/2008 DISTANCE: 600 m CONDUCTIVITY: 546 μS/cc 
RIVER MILE: 315.0 STREAM WIDTH: 40.0 m WATER TEMP: 23.5 ºC 

 % by  CPUE by  % by  CPUE b   Ave. Weight   y
Species Count Number Number Weight (g) Weight Weight (g) 
Golden redhorse 120 50.00 200.00 17319 38.68 8.66 144.33 
Spotted sucker 18 7.50 30.00 1629 3.64 0.81 90.50 
Smallmouth bass 17 7.08 28.33 4387 9.80 2.19 258.06 
Northern hog sucker 15 6.25 25.00 630 1.41 0.32 42.00 
Gizzard shad 11 4.58 18.33 1586 3.54 0.79 144.18 
Green sunfish 9 3.75 15.00 525 1.17 0.26 58.33 
Bluntnose minnow 9 3.75 15.00 22 0.05 0.01 2.44 
Quillback carpsucker 8 3.33 13.33 7200 16.08 3.60 900.00 
Longear sunfish 5 2.08 8.33 87 0.19 0.04 17.40 
Silver shiner 5 2.08 8.33 30 0.07 0.02 6.00 
Spotfin shiner 5 2.08 8.33 12 0.03 0.01 2.40 
Striped shiner 4 1.67 6.67 142 0.32 0.07 35.50 
Common carp 3 1.25 5.00 9500 21.22 4.75 3166.67 
White sucker 2 0.83 3.33 588 1.31 0.29 294.00 
Black crappie 2 0.83 3.33 455 1.02 0.23 227.50 
Rock bass 2 0.83 3.33 382 0.85 0.19 191.00 
Hybrid sunfish 2 0.83 3.33 236 0.53 0.12 118.00 
Steelcolor shiner 2 0.83 3.33 7 0.02 0.00 3.50 
Bluegill 1 0.42 1.67 33 0.07 0.02 33.00 
 Sample Total 240 400.00 44770 22.39 
 Number of Species 19 
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Bureau of Water Quality - Fish Collection Summary 

STREAM: White River DRAINAGE AREA: 241 mi.² SAMPLE#: Ψ-001075 
STATION: High St. (A) SAMPLER TYPE: BOAT TURBIDITY: 30.0 NTU 
SITE ID: WHI-315.3 SAMPLE TIME: 2035 sec. DO: 6.89 mg/L 
DATE: 8/6/2008 DISTANCE: 640 m CONDUCTIVITY: 542 μS/cc 
RIVER MILE: 315.3 STREAM WIDTH: 34.0 m WATER TEMP: 22.8 ºC 

 % by  CPUE by  % by  CPUE b   Ave. Weight   y
Species Count Number Number Weight (g) Weight Weight (g) 
Golden redhorse 103 56.59 160.94 15700 59.02 7.36 152.43 
Spotted sucker 18 9.89 28.13 1311 4.93 0.61 72.83 
Smallmouth bass 12 6.59 18.75 1774 6.67 0.83 147.83 
Silver shiner 10 5.49 15.63 50 0.19 0.02 5.00 
Longear sunfish 8 4.40 12.50 223 0.84 0.10 27.88 
Rock bass 5 2.75 7.81 647 2.43 0.30 129.40 
Northern hog sucker 4 2.20 6.25 458 1.72 0.21 114.50 
Bluegill 4 2.20 6.25 186 0.70 0.09 46.50 
Common carp 3 1.65 4.69 3500 13.16 1.64 1166.67 
Logperch 3 1.65 4.69 16 0.06 0.01 5.33 
Largemouth bass 2 1.10 3.13 1530 5.75 0.72 765.00 
Steelcolor shiner 2 1.10 3.13 9 0.03 0.00 4.50 
Mimic shiner 2 1.10 3.13 3 0.01 0.00 1.50 
Quillback carpsucker 1 0.55 1.56 525 1.97 0.25 525.00 
White crappie 1 0.55 1.56 449 1.69 0.21 449.00 
White sucker 1 0.55 1.56 213 0.80 0.10 213.00 
Brook silverside 1 0.55 1.56 3 0.01 0.00 3.00 
Bluntnose minnow 1 0.55 1.56 3 0.01 0.00 3.00 
Sand shiner 1 0.55 1.56 2 0.01 0.00 2.00 
 Sample Total 182 284.38 26602 12.47 
 Number of Species 19 
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Bureau of Water Quality - Fish Collection Summary 

STREAM: White River DRAINAGE AREA: 241 mi.² SAMPLE#: Ψ-001047 
STATION: Walnut St. SAMPLER TYPE: TBS TURBIDITY: 26.3 NTU 
SITE ID: WHI-315.6 SAMPLE TIME: 2034 sec. DO: 6.95 mg/L 
DATE: 7/8/2008 DISTANCE: 200 m CONDUCTIVITY: 603 μS/cc 
RIVER MILE: 315.6 STREAM WIDTH: 30.0 m WATER TEMP: 21.9 ºC 

 % by  CPUE by  % by  CPUE b   Ave. Weight   y
Species Count Number Number Weight (g) Weight Weight (g) 
Longear sunfish 87 24.44 130.50 2337 13.36 3.51 26.86 
Bluntnose minnow 51 14.33 76.50 16 0.09 0.02 0.31 
Rock bass 40 11.24 60.00 5802 33.17 8.70 145.05 
Sand shiner 33 9.27 49.50 41 0.23 0.06 1.24 
Green sunfish 28 7.87 42.00 535 3.06 0.80 19.11 
Spotfin shiner 21 5.90 31.50 96 0.55 0.14 4.57 
Steelcolor shiner 19 5.34 28.50 83 0.47 0.12 4.37 
Northern hog sucker 13 3.65 19.50 707 4.04 1.06 54.38 
Mimic shiner 12 3.37 18.00 19 0.11 0.03 1.58 
Logperch 9 2.53 13.50 51 0.29 0.08 5.67 
Redear sunfish 9 2.53 13.50 19 0.11 0.03 2.11 
Smallmouth bass 6 1.69 9.00 2277 13.02 3.42 379.50 
Greenside darter 6 1.69 9.00 17 0.10 0.03 2.83 
Striped shiner 4 1.12 6.00 43 0.25 0.06 10.75 
Redear sunfish 4 1.12 6.00 7 0.04 0.01 1.75 
Bluegill 3 0.84 4.50 13 0.07 0.02 4.33 
Golden redhorse 2 0.56 3.00 1785 10.21 2.68 892.50 
Spotted sucker 2 0.56 3.00 331 1.89 0.50 165.50 
Yellow bullhead 2 0.56 3.00 146 0.83 0.22 73.00 
Silver shiner 2 0.56 3.00 3 0.02 0.00 1.50 
Blackside darter 2 0.56 3.00 3 0.02 0.00 1.50 
Common carp 1 0.28 1.50 3159 18.06 4.74 3159.00 
 Sample Total 356 534.00 17490 26.24 
 Number of Species 22 
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Bureau of Water Quality - Fish Collection Summary 

STREAM: White River DRAINAGE AREA: 231 mi.² SAMPLE#: Ψ-001076 
STATION: McCulloch Park SAMPLER TYPE: BOAT TURBIDITY: 10.4 NTU 
SITE ID: WHI-316.3 SAMPLE TIME: 1549 sec. DO: 5.68 mg/L 
DATE: 8/4/2008 DISTANCE: 350 m CONDUCTIVITY: 663 μS/cc 
RIVER MILE: 316.3 STREAM WIDTH: 54.0 m WATER TEMP: 23.2 ºC 

 % by  CPUE by  % by  CPUE b   Ave. Weight   y
Species Count Number Number Weight (g) Weight Weight (g) 
Golden redhorse 171 68.67 488.57 34599 70.19 29.66 202.33 
Northern hog sucker 19 7.63 54.29 529 1.07 0.45 27.84 
Smallmouth bass 16 6.43 45.71 2532 5.14 2.17 158.25 
Bluntnose minnow 12 4.82 34.29 23 0.05 0.02 1.92 
Spotted sucker 8 3.21 22.86 665 1.35 0.57 83.13 
Highfin carpsucker 5 2.01 14.29 630 1.28 0.54 126.00 
Common carp 4 1.61 11.43 9600 19.48 8.23 2400.00 
Logperch 3 1.20 8.57 31 0.06 0.03 10.33 
Spotfin shiner 3 1.20 8.57 8 0.02 0.01 2.67 
Greenside darter 2 0.80 5.71 8 0.02 0.01 4.00 
White sucker 1 0.40 2.86 382 0.77 0.33 382.00 
Rock bass 1 0.40 2.86 155 0.31 0.13 155.00 
Longear sunfish 1 0.40 2.86 49 0.10 0.04 49.00 
Quillback carpsucker 1 0.40 2.86 43 0.09 0.04 43.00 
Striped shiner 1 0.40 2.86 37 0.08 0.03 37.00 
Steelcolor shiner 1 0.40 2.86 1 0.00 0.00 1.00 
 Sample Total 249 711.43 49292 42.25 
 Number of Species 16 
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Bureau of Water Quality - Fish Collection Summary 

STREAM: White River DRAINAGE AREA: 231 mi.² SAMPLE#: Ψ-001046 
STATION: E. Jackson St. (B) SAMPLER TYPE: TBS TURBIDITY: 26.9 NTU 
SITE ID: WHI-317.4 SAMPLE TIME: 3604 sec. DO: 4.12 mg/L 
DATE: 7/6/2008 DISTANCE: 200 m CONDUCTIVITY: 617 μS/cc 
RIVER MILE: 317.4 STREAM WIDTH: 20.0 m WATER TEMP: 22.0 ºC 

 % by  CPUE by  % by  CPUE b   Ave. Weight   y
Species Count Number Number Weight (g) Weight Weight (g) 
Bluntnose minnow 181 37.24 271.50 451 2.98 0.68 2.49 
Golden redhorse 64 13.17 96.00 7098 46.90 10.65 110.91 
Rock bass 62 12.76 93.00 3266 21.58 4.90 52.68 
Sand shiner 34 7.00 51.00 89 0.59 0.13 2.62 
Northern hog sucker 19 3.91 28.50 737 4.87 1.11 38.79 
Silver shiner 18 3.70 27.00 72 0.48 0.11 4.00 
Greenside darter 17 3.50 25.50 36 0.24 0.05 2.12 
Green sunfish 16 3.29 24.00 243 1.61 0.36 15.19 
Smallmouth bass 13 2.67 19.50 2418 15.98 3.63 186.00 
Bluegill 13 2.67 19.50 119 0.79 0.18 9.15 
Rainbow darter 12 2.47 18.00 13 0.09 0.02 1.08 
Mimic shiner 8 1.65 12.00 19 0.13 0.03 2.38 
Spotfin shiner 7 1.44 10.50 36 0.24 0.05 5.14 
Orangethroat darter 6 1.23 9.00 6 0.04 0.01 1.00 
Longear sunfish 5 1.03 7.50 106 0.70 0.16 21.20 
Striped shiner 3 0.62 4.50 61 0.40 0.09 20.33 
Yellow bullhead 2 0.41 3.00 281 1.86 0.42 140.50 
Rosyface shiner 2 0.41 3.00 5 0.03 0.01 2.50 
Central stoneroller 1 0.21 1.50 33 0.22 0.05 33.00 
Quillback carpsucker 1 0.21 1.50 32 0.21 0.05 32.00 
River shiner 1 0.21 1.50 13 0.09 0.02 13.00 
Johnny darter 1 0.21 1.50 1 0.01 0.00 1.00 
 Sample Total 486 729.00 15135 22.70 
 Number of Species 22 
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Bureau of Water Quality - Fish Collection Summary 

STREAM: White River DRAINAGE AREA: 231 mi.² SAMPLE#: Ψ-001077 
STATION: E. Jackson St. (A) SAMPLER TYPE: BOAT TURBIDITY: 12.0 NTU 
SITE ID: WHI-317.6 SAMPLE TIME: 2095 sec. DO: 7.44 mg/L 
DATE: 8/11/2008 DISTANCE: 800 m CONDUCTIVITY: 625 μS/cc 
RIVER MILE: 317.6 STREAM WIDTH: 35.0 m WATER TEMP: 20.6 ºC 

 % by  CPUE by  % by  CPUE b   Ave. Weight   y
Species Count Number Number Weight (g) Weight Weight (g) 
Golden redhorse 261 61.27 326.25 41500 67.86 15.56 159.00 
Smallmouth bass 30 7.04 37.50 10265 16.78 3.85 342.17 
Northern hog sucker 30 7.04 37.50 3300 5.40 1.24 110.00 
Silver shiner 28 6.57 35.00 116 0.19 0.04 4.14 
Rock bass 10 2.35 12.50 1503 2.46 0.56 150.30 
Longear sunfish 10 2.35 12.50 274 0.45 0.10 27.40 
Spotfin shiner 10 2.35 12.50 23 0.04 0.01 2.30 
Bluntnose minnow 9 2.11 11.25 22 0.04 0.01 2.44 
Steelcolor shiner 8 1.88 10.00 11 0.02 0.00 1.38 
Spotted sucker 5 1.17 6.25 466 0.76 0.17 93.20 
White sucker 4 0.94 5.00 653 1.07 0.24 163.25 
Redfin shiner 4 0.94 5.00 4 0.01 0.00 1.00 
Quillback carpsucker 3 0.70 3.75 2356 3.85 0.88 785.33 
Highfin carpsucker 3 0.70 3.75 552 0.90 0.21 184.00 
Logperch 3 0.70 3.75 45 0.07 0.02 15.00 
Blackside darter 3 0.70 3.75 9 0.01 0.00 3.00 
Greenside darter 2 0.47 2.50 32 0.05 0.01 16.00 
Striped shiner 1 0.23 1.25 26 0.04 0.01 26.00 
Sand shiner 1 0.23 1.25 1 0.00 0.00 1.00 
Mimic shiner 1 0.23 1.25 1 0.00 0.00 1.00 
 Sample Total 426 532.50 61159 22.93 
 Number of Species 20 



 78

Bureau of Water Quality - Fish Collection Summary 

STREAM: White River DRAINAGE AREA: 220 mi.² SAMPLE#: Ψ-001051 
STATION: Water Company (B) SAMPLER TYPE: TBS TURBIDITY: 27.4 NTU 
SITE ID: WHI-318.8 SAMPLE TIME: 3568 sec. DO: 4.58 mg/L 
DATE: 7/11/2008 DISTANCE: 200 m CONDUCTIVITY: 615 μS/cc 
RIVER MILE: 318.8 STREAM WIDTH: 30.0 m WATER TEMP: 22.8 ºC 

 % by  CPUE by  % by  CPUE b   Ave. Weight   y
Species Count Number Number Weight (g) Weight Weight (g) 
Bluntnose minnow 92 23.47 138.00 250 1.44 0.38 2.72 
Rock bass 80 20.41 120.00 5794 33.44 8.69 72.43 
Golden redhorse 46 11.73 69.00 4879 28.16 7.32 106.07 
Spotfin shiner 33 8.42 49.50 136 0.78 0.20 4.12 
Green sunfish 21 5.36 31.50 459 2.65 0.69 21.86 
Greenside darter 20 5.10 30.00 53 0.31 0.08 2.65 
Smallmouth bass 18 4.59 27.00 5317 30.69 7.98 295.39 
Mimic shiner 16 4.08 24.00 27 0.16 0.04 1.69 
Rainbow darter 13 3.32 19.50 20 0.12 0.03 1.54 
Bluegill 11 2.81 16.50 118 0.68 0.18 10.73 
Steelcolor shiner 11 2.81 16.50 77 0.44 0.12 7.00 
Northern hog sucker 6 1.53 9.00 121 0.70 0.18 20.17 
Redfin shiner 4 1.02 6.00 6 0.03 0.01 1.50 
Silver shiner 4 1.02 6.00 0 0.00 0.00 0.00 
Hybrid sunfish 3 0.77 4.50 38 0.22 0.06 12.67 
Mottled sculpin 3 0.77 4.50 13 0.08 0.02 4.33 
Sand shiner 3 0.77 4.50 5 0.03 0.01 1.67 
Johnny darter 3 0.77 4.50 2 0.01 0.00 0.67 
Blackside darter 2 0.51 3.00 1 0.01 0.00 0.50 
Logperch 1 0.26 1.50 6 0.03 0.01 6.00 
Central stoneroller 1 0.26 1.50 2 0.01 0.00 2.00 
Blackside darter 1 0.26 1.50 1 0.01 0.00 1.00 
 Sample Total 392 588.00 17325 25.99 
 Number of Species 22 
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Bureau of Water Quality - Fish Collection Summary 

STREAM: White River DRAINAGE AREA: 220 mi.² SAMPLE#: Ψ-001078 
STATION: Water Company (A) SAMPLER TYPE: BOAT TURBIDITY: 19.8 NTU 
SITE ID: WHI-319.0 SAMPLE TIME: 2555 sec. DO: 6.52 mg/L 
DATE: 8/4/2008 DISTANCE: 1170 m CONDUCTIVITY: 645 μS/cc 
RIVER MILE: 319.0 STREAM WIDTH: 40.0 m WATER TEMP: 23.2 ºC 

 % by  CPUE by  % by  CPUE b   Ave. Weight   y
Species Count Number Number Weight (g) Weight Weight (g) 
Golden redhorse 85 45.70 72.65 23600 51.58 6.05 277.65 
Longear sunfish 15 8.06 12.82 600 1.31 0.15 40.00 
Smallmouth bass 12 6.45 10.26 3163 6.91 0.81 263.58 
Rock bass 12 6.45 10.26 1086 2.37 0.28 90.50 
Bluntnose minnow 11 5.91 9.40 70 0.15 0.02 6.36 
Quillback carpsucker 8 4.30 6.84 5 0.01 0.00 0.63 
Northern hog sucker 7 3.76 5.98 1887 4.12 0.48 269.57 
Spotted sucker 6 3.23 5.13 1309 2.86 0.34 218.17 
Redfin shiner 4 2.15 3.42 4 0.01 0.00 1.00 
Common carp 3 1.61 2.56 12300 26.88 3.15 4100.00 
Black redhorse 3 1.61 2.56 508 1.11 0.13 169.33 
Bluegill 3 1.61 2.56 202 0.44 0.05 67.33 
Blackside darter 3 1.61 2.56 8 0.02 0.00 2.67 
Steelcolor shiner 3 1.61 2.56 5 0.01 0.00 1.67 
Yellow bullhead 2 1.08 1.71 585 1.28 0.15 292.50 
Silver shiner 2 1.08 1.71 8 0.02 0.00 4.00 
Spotfin shiner 2 1.08 1.71 7 0.02 0.00 3.50 
Mimic shiner 2 1.08 1.71 2 0.00 0.00 1.00 
White sucker 1 0.54 0.85 366 0.80 0.09 366.00 
Greenside darter 1 0.54 0.85 30 0.07 0.01 30.00 
Green sunfish 1 0.54 0.85 6 0.01 0.00 6.00 
 Sample Total 186 158.97 45751 11.73 
 Number of Species 21 
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Bureau of Water Quality - Fish Collection Summary 

STREAM: White River DRAINAGE AREA: 213 mi.² SAMPLE#: Ψ-001079 
STATION: Camp Red Wing (A) SAMPLER TYPE: BOAT TURBIDITY: 17.3 NTU 
SITE ID: WHI-322.4 SAMPLE TIME: 1639 sec. DO: 7.52 mg/L 
DATE: 8/11/2008 DISTANCE: 550 m CONDUCTIVITY: 625 μS/cc 
RIVER MILE: 322.4 STREAM WIDTH: 30.0 m WATER TEMP: 21.2 ºC 

 % by  CPUE by  % by  CPUE b   Ave. Weight   y
Species Count Number Number Weight (g) Weight Weight (g) 
Golden redhorse 102 43.04 185.45 13500 38.33 7.36 132.35 
Spotted sucker 20 8.44 36.36 1193 3.39 0.65 59.65 
Gizzard shad 19 8.02 34.55 1480 4.20 0.81 77.89 
Steelcolor shiner 14 5.91 25.45 51 0.14 0.03 3.64 
Bluegill 12 5.06 21.82 576 1.64 0.31 48.00 
Smallmouth bass 9 3.80 16.36 4057 11.52 2.21 450.78 
White sucker 9 3.80 16.36 2535 7.20 1.38 281.67 
Silver shiner 8 3.38 14.55 38 0.11 0.02 4.75 
Northern hog sucker 7 2.95 12.73 1274 3.62 0.69 182.00 
Rock bass 7 2.95 12.73 764 2.17 0.42 109.14 
Largemouth bass 5 2.11 9.09 3023 8.58 1.65 604.60 
Logperch 4 1.69 7.27 24 0.07 0.01 6.00 
Bluntnose minnow 4 1.69 7.27 6 0.02 0.00 1.50 
Spotfin shiner 4 1.69 7.27 4 0.01 0.00 1.00 
Black crappie 3 1.27 5.45 624 1.77 0.34 208.00 
Green sunfish 2 0.84 3.64 134 0.38 0.07 67.00 
Highfin carpsucker 2 0.84 3.64 83 0.24 0.05 41.50 
Striped shiner 2 0.84 3.64 30 0.09 0.02 15.00 
Blackside darter 2 0.84 3.64 7 0.02 0.00 3.50 
Quillback carpsucker 1 0.42 1.82 2910 8.26 1.59 2910.00 
Common carp 1 0.42 1.82 2910 8.26 1.59 2910.00 
 Sample Total 237 430.91 35223 19.21 
 Number of Species 21 
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Bureau of Water Quality - Fish Collection Summary 

STREAM: White River DRAINAGE AREA: 211 mi.² SAMPLE#: Ψ-001050 
STATION: Inlow Springs Rd. SAMPLER TYPE: TBS TURBIDITY: 18.3 NTU 
SITE ID: WHI-323.8 SAMPLE TIME: 1623 sec. DO: 2.19 mg/L 
DATE: 7/24/2008 DISTANCE: 200 m CONDUCTIVITY: 602 μS/cc 
RIVER MILE: 323.8 STREAM WIDTH: 30.0 m WATER TEMP: 22.2 ºC 

 % by  CPUE by  % by  CPUE b   Ave. Weight   y
Species Count Number Number Weight (g) Weight Weight (g) 
Bluntnose minnow 21 16.28 31.50 27 0.59 0.04 1.29 
Steelcolor shiner 17 13.18 25.50 34 0.75 0.05 2.00 
Bluegill 14 10.85 21.00 284 6.24 0.43 20.29 
Spotfin shiner 14 10.85 21.00 40 0.88 0.06 2.86 
Golden redhorse 11 8.53 16.50 1282 28.16 1.92 116.55 
Green sunfish 10 7.75 15.00 226 4.96 0.34 22.60 
Rock bass 9 6.98 13.50 892 19.60 1.34 99.11 
Longear sunfish 7 5.43 10.50 66 1.45 0.10 9.43 
Silver shiner 5 3.88 7.50 21 0.46 0.03 4.20 
Hybrid sunfish 4 3.10 6.00 109 2.39 0.16 27.25 
Striped shiner 4 3.10 6.00 42 0.92 0.06 10.50 
Northern hog sucker 3 2.33 4.50 27 0.59 0.04 9.00 
Largemouth bass 2 1.55 3.00 533 11.71 0.80 266.50 
Blackstripe topminnow 2 1.55 3.00 6 0.13 0.01 3.00 
Smallmouth bass 1 0.78 1.50 515 11.31 0.77 515.00 
Black crappie 1 0.78 1.50 162 3.56 0.24 162.00 
Yellow bullhead 1 0.78 1.50 121 2.66 0.18 121.00 
White sucker 1 0.78 1.50 110 2.42 0.17 110.00 
Spotted sucker 1 0.78 1.50 54 1.19 0.08 54.00 
Redear sunfish 1 0.78 1.50 1 0.02 0.00 1.00 
 Sample Total 129 193.50 4552 6.83 
 Number of Species 20 
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Bureau of Water Quality - Fish Collection Summary 

STREAM: White River DRAINAGE AREA: 120 mi.² SAMPLE#: Ψ-001070 
STATION: C.R. 1275 W. (Rand. Co.) SAMPLER TYPE: TBS TURBIDITY: 4.9 NTU 
SITE ID: WHI-331.5 SAMPLE TIME: 1587 sec. DO: 2.67 mg/L 
DATE: 7/24/2008 DISTANCE: 200 m CONDUCTIVITY: 670 μS/cc 
RIVER MILE: 331.5 STREAM WIDTH: 23.0 m WATER TEMP: 2190.0 ºC 

 % by  CPUE by  % by  CPUE b   Ave. Weight   y
Species Count Number Number Weight (g) Weight Weight (g) 
Striped shiner 71 23.28 106.50 631 18.02 0.95 8.89 
Bluntnose minnow 40 13.11 60.00 112 3.20 0.17 2.80 
Sand shiner 34 11.15 51.00 57 1.63 0.09 1.68 
Northern hog sucker 21 6.89 31.50 353 10.08 0.53 16.81 
Central stoneroller 16 5.25 24.00 205 5.86 0.31 12.81 
Longear sunfish 14 4.59 21.00 48 1.37 0.07 3.43 
Rosyface shiner 12 3.93 18.00 27 0.77 0.04 2.25 
Rock bass 11 3.61 16.50 629 17.97 0.94 57.18 
Rosyface shiner 11 3.61 16.50 11 0.31 0.02 1.00 
Spotfin shiner 9 2.95 13.50 40 1.14 0.06 4.44 
Greenside darter 9 2.95 13.50 36 1.03 0.05 4.00 
Creek chub 7 2.30 10.50 65 1.86 0.10 9.29 
Johnny darter 7 2.30 10.50 11 0.31 0.02 1.57 
Mimic shiner 7 2.30 10.50 8 0.23 0.01 1.14 
Golden redhorse 6 1.97 9.00 441 12.60 0.66 73.50 
Mottled sculpin 5 1.64 7.50 51 1.46 0.08 10.20 
Green sunfish 4 1.31 6.00 29 0.83 0.04 7.25 
Hybrid sunfish 3 0.98 4.50 11 0.31 0.02 3.67 
Orangethroat darter 3 0.98 4.50 5 0.14 0.01 1.67 
Stonecat 2 0.66 3.00 47 1.34 0.07 23.50 
White sucker 2 0.66 3.00 45 1.29 0.07 22.50 
Logperch 2 0.66 3.00 23 0.66 0.03 11.50 
Bluegill 2 0.66 3.00 8 0.23 0.01 4.00 
Steelcolor shiner 2 0.66 3.00 2 0.06 0.00 1.00 
Smallmouth bass 1 0.33 1.50 582 16.62 0.87 582.00 
Hornyhead chub 1 0.33 1.50 18 0.51 0.03 18.00 
Silver shiner 1 0.33 1.50 3 0.09 0.00 3.00 
Silver shiner 1 0.33 1.50 2 0.06 0.00 2.00 
Rainbow darter 1 0.33 1.50 1 0.03 0.00 1.00 
 Sample Total 305 457.50 3501 5.25 
 Number of Species 29 
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Bureau of Water Quality - Fish Collection Summary 

STREAM: White River DRAINAGE AREA: 120 mi.² SAMPLE#: Ψ-001071 
STATION: C.R. 1100 W. (Rand. Co.) SAMPLER TYPE: TBS TURBIDITY: 7.2 NTU 
SITE ID: WHI-333.4 SAMPLE TIME: 972 sec. DO: 2.88 mg/L 
DATE: 7/25/2008 DISTANCE: 200 m CONDUCTIVITY: 671 μS/cc 
RIVER MILE: 333.4 STREAM WIDTH: 14.0 m WATER TEMP: 21.7 ºC 

 % by  CPUE by  % by  CPUE b   Ave. Weight   y
Species Count Number Number Weight (g) Weight Weight (g) 
Striped shiner 94 22.71 141.00 1530 15.74 2.30 16.28 
Bluntnose minnow 57 13.77 85.50 85 0.87 0.13 1.49 
Central stoneroller 54 13.04 81.00 804 8.27 1.21 14.89 
Northern hog sucker 53 12.80 79.50 3135 32.24 4.70 59.15 
Sand shiner 34 8.21 51.00 61 0.63 0.09 1.79 
Rock bass 23 5.56 34.50 1147 11.80 1.72 49.87 
Green sunfish 19 4.59 28.50 211 2.17 0.32 11.11 
Hornyhead chub 12 2.90 18.00 446 4.59 0.67 37.17 
Golden redhorse 9 2.17 13.50 994 10.22 1.49 110.44 
Spotfin shiner 9 2.17 13.50 22 0.23 0.03 2.44 
Mimic shiner 8 1.93 12.00 0 0.00 0.00 0.00 
Rainbow darter 7 1.69 10.50 11 0.11 0.02 1.57 
Rosyface shiner 6 1.45 9.00 11 0.11 0.02 1.83 
Smallmouth bass 5 1.21 7.50 989 10.17 1.48 197.80 
Stonecat 3 0.72 4.50 72 0.74 0.11 24.00 
Steelcolor shiner 3 0.72 4.50 19 0.20 0.03 6.33 
Johnny darter 3 0.72 4.50 7 0.07 0.01 2.33 
Bluegill 3 0.72 4.50 0 0.00 0.00 0.00 
Yellow bullhead 2 0.48 3.00 100 1.03 0.15 50.00 
Creek chub 2 0.48 3.00 22 0.23 0.03 11.00 
Redfin shiner 2 0.48 3.00 2 0.02 0.00 1.00 
Longear sunfish 1 0.24 1.50 22 0.23 0.03 22.00 
Logperch 1 0.24 1.50 22 0.23 0.03 22.00 
Suckermouth min. 1 0.24 1.50 5 0.05 0.01 5.00 
Silverjaw minnow 1 0.24 1.50 4 0.04 0.01 4.00 
Orangethroat darter 1 0.24 1.50 1 0.01 0.00 1.00 
Silver shiner 1 0.24 1.50 1 0.01 0.00 1.00 
 Sample Total 414 621.00 9723 14.58 
 Number of Species 27 
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Bureau of Water Quality - Fish Collection Summary 

STREAM: White River DRAINAGE AREA: 73 mi.² SAMPLE#: Ψ-001040 
STATION: C.R. 675 W. (Rand. Co.) SAMPLER TYPE: TBS TURBIDITY: 28.5 NTU 
SITE ID: WHI-338.2 SAMPLE TIME: 1056 sec. DO: 1.54 mg/L 
DATE: 7/17/2008 DISTANCE: 150 m CONDUCTIVITY: 560 μS/cc 
RIVER MILE: 338.2 STREAM WIDTH: 10.0 m WATER TEMP: 23.8 ºC 

 % by  CPUE by  % by  CPUE b   Ave. Weight   y
Species Count Number Number Weight (g) Weight Weight (g) 
Greenside darter 44 15.49 88.00 159 1.36 0.32 3.61 
Central stoneroller 33 11.62 66.00 697 5.96 1.39 21.12 
Sand shiner 32 11.27 64.00 99 0.85 0.20 3.09 
Bluntnose minnow 29 10.21 58.00 89 0.76 0.18 3.07 
Northern hog sucker 26 9.15 52.00 2337 19.98 4.67 89.88 
Golden redhorse 23 8.10 46.00 4100 35.05 8.20 178.26 
Rainbow darter 20 7.04 40.00 28 0.24 0.06 1.40 
Smallmouth bass 16 5.63 32.00 1806 15.44 3.61 112.88 
Longear sunfish 13 4.58 26.00 447 3.82 0.89 34.38 
Rock bass 11 3.87 22.00 1214 10.38 2.43 110.36 
Rosyface shiner 7 2.46 14.00 18 0.15 0.04 2.57 
River chub 6 2.11 12.00 139 1.19 0.28 23.17 
Striped shiner 5 1.76 10.00 93 0.80 0.19 18.60 
Mottled sculpin 5 1.76 10.00 21 0.18 0.04 4.20 
Mimic shiner 4 1.41 8.00 4 0.03 0.01 1.00 
Yellow bullhead 3 1.06 6.00 424 3.62 0.85 141.33 
Redfin shiner 2 0.70 4.00 4 0.03 0.01 2.00 
Orangethroat darter 2 0.70 4.00 3 0.03 0.01 1.50 
Logperch 1 0.35 2.00 9 0.08 0.02 9.00 
Green sunfish 1 0.35 2.00 5 0.04 0.01 5.00 
Johnny darter 1 0.35 2.00 1 0.01 0.00 1.00 
 Sample Total 284 568.00 11697 23.39 
 Number of Species 21 
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Bureau of Water Quality - Fish Collection Summary 

STREAM: York Prairie Creek DRAINAGE AREA: 17 mi.² SAMPLE#: Ψ-001068 
STATION: C.R. 750 W. SAMPLER TYPE: TBS TURBIDITY: 5.3 NTU 
SITE ID: YPC-1.7 SAMPLE TIME: 1085 sec. DO: 8.18 mg/L 
DATE: 8/15/2008 DISTANCE: 165 m CONDUCTIVITY: 18 μS/cc 
RIVER MILE: 1.7 STREAM WIDTH: 10.7 m WATER TEMP: 17.6 ºC 

 % by  CPUE by  % by  CPUE b   Ave. Weight   y
Species Count Number Number Weight (g) Weight Weight (g) 
Bluntnose minnow 78 21.31 141.82 312 4.45 0.57 4.00 
Striped shiner 59 16.12 107.27 1015 14.47 1.85 17.20 
White sucker 57 15.57 103.64 2307 32.89 4.19 40.47 
Central stoneroller 36 9.84 65.45 145 2.07 0.26 4.03 
Orangethroat darter 25 6.83 45.45 34 0.48 0.06 1.36 
Creek chub 23 6.28 41.82 537 7.66 0.98 23.35 
Silver shiner 18 4.92 32.73 84 1.20 0.15 4.67 
Rock bass 13 3.55 23.64 466 6.64 0.85 35.85 
Northern hog sucker 11 3.01 20.00 429 6.12 0.78 39.00 
Mottled sculpin 10 2.73 18.18 55 0.78 0.10 5.50 
Johnny darter 10 2.73 18.18 18 0.26 0.03 1.80 
Smallmouth bass 7 1.91 12.73 1126 16.05 2.05 160.86 
Hornyhead chub 7 1.91 12.73 211 3.01 0.38 30.14 
Greenside darter 5 1.37 9.09 27 0.38 0.05 5.40 
Rainbow darter 2 0.55 3.64 2 0.03 0.00 1.00 
Common carp 1 0.27 1.82 218 3.11 0.40 218.00 
Golden shiner 1 0.27 1.82 10 0.14 0.02 10.00 
Green sunfish 1 0.27 1.82 7 0.10 0.01 7.00 
Bluegill 1 0.27 1.82 6 0.09 0.01 6.00 
Blackside darter 1 0.27 1.82 5 0.07 0.01 5.00 
 Sample Total 366 665.45 7014 12.75 
 Number of Species 20 
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Bureau of Water Quality - Fish Collection Summary 

STREAM: York Prairie Creek DRAINAGE AREA: 17 mi.² SAMPLE#: Ψ-001052 
STATION: C.R. 50 S. SAMPLER TYPE: TBS TURBIDITY: 20.1 NTU 
SITE ID: YPC-2.8 SAMPLE TIME: 922 sec. DO: 6.51 mg/L 
DATE: 6/9/2008 DISTANCE: 90 m CONDUCTIVITY: 635 μS/cc 
RIVER MILE: 2.8 STREAM WIDTH: 6.0 m WATER TEMP: 19.7 ºC 

 % by  CPUE by  % by  CPUE b   Ave. Weight   y
Species Count Number Number Weight (g) Weight Weight (g) 
Central stoneroller 130 47.10 433.33 0 0.00 0.00 0.00 
Creek chub 38 13.77 126.67 0 0.00 0.00 0.00 
White sucker 29 10.51 96.67 0 0.00 0.00 0.00 
Striped shiner 17 6.16 56.67 0 0.00 0.00 0.00 
Rock bass 14 5.07 46.67 0 0.00 0.00 0.00 
Orangethroat darter 12 4.35 40.00 0 0.00 0.00 0.00 
Mottled sculpin 9 3.26 30.00 0 0.00 0.00 0.00 
Rainbow darter 7 2.54 23.33 0 0.00 0.00 0.00 
Bluntnose minnow 6 2.17 20.00 0 0.00 0.00 0.00 
Pumpkinseed 4 1.45 13.33 0 0.00 0.00 0.00 
Bluegill 2 0.72 6.67 0 0.00 0.00 0.00 
Smallmouth bass 2 0.72 6.67 0 0.00 0.00 0.00 
Silver shiner 2 0.72 6.67 0 0.00 0.00 0.00 
Northern hog sucker 2 0.72 6.67 0 0.00 0.00 0.00 
Greenside darter 1 0.36 3.33 0 0.00 0.00 0.00 
Common carp 1 0.36 3.33 0 0.00 0.00 0.00 
 Sample Total 276 920.00 0 0.00 
 Number of Species 16 
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Bureau of Water Quality - Fish Collection Summary 

STREAM: York Prairie Creek DRAINAGE AREA: 10 mi.² SAMPLE#: Ψ-001045 
STATION: C.R. 600 W. SAMPLER TYPE: BPS TURBIDITY: 5.1 NTU 
SITE ID: YPC-4.0 SAMPLE TIME: 802 sec. DO: 6.30 mg/L 
DATE: 6/6/2008 DISTANCE: 60 m CONDUCTIVITY: 7 μS/cc 
RIVER MILE: 4.0 STREAM WIDTH: 5.0 m WATER TEMP: 19.5 ºC 

 % by  CPUE by  % by  CPUE b   Ave. Weight   y
Species Count Number Number Weight (g) Weight Weight (g) 
Orangethroat darter 31 50.82 155.00 0 0.00 0.00 0.00 
Rainbow darter 8 13.11 40.00 0 0.00 0.00 0.00 
Central stoneroller 6 9.84 30.00 0 0.00 0.00 0.00 
Johnny darter 5 8.20 25.00 0 0.00 0.00 0.00 
Pumpkinseed 4 6.56 20.00 0 0.00 0.00 0.00 
Creek chub 2 3.28 10.00 0 0.00 0.00 0.00 
Rock bass 1 1.64 5.00 0 0.00 0.00 0.00 
Blacknose dace 1 1.64 5.00 0 0.00 0.00 0.00 
Mottled sculpin 1 1.64 5.00 0 0.00 0.00 0.00 
Bluntnose minnow 1 1.64 5.00 0 0.00 0.00 0.00 
Bluegill 1 1.64 5.00 0 0.00 0.00 0.00 
 Sample Total 61 305.00 0 0.00 
 Number of Species 11 
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Bureau of Water Quality - Fish Collection Summary 

STREAM: York Prairie Creek DRAINAGE AREA: 10 mi.² SAMPLE#: Ψ-001053 
STATION: Jackson St. (A) SAMPLER TYPE: BPS TURBIDITY: 22.1 NTU 
SITE ID: YPC-7.7 SAMPLE TIME: 686 sec. DO: 6.66 mg/L 
DATE: 6/9/2008 DISTANCE: 90 m CONDUCTIVITY: 661 μS/cc 
RIVER MILE: 7.7 STREAM WIDTH: 6.0 m WATER TEMP: 24.4 ºC 

 % by  CPUE by  % by  CPUE b   Ave. Weight   y
Species Count Number Number Weight (g) Weight Weight (g) 
Green sunfish 34 61.82 113.33 0 0.00 0.00 0.00 
Central stoneroller 5 9.09 16.67 0 0.00 0.00 0.00 
Bluntnose minnow 5 9.09 16.67 0 0.00 0.00 0.00 
Yellow bullhead 3 5.45 10.00 0 0.00 0.00 0.00 
Common carp 3 5.45 10.00 0 0.00 0.00 0.00 
Creek chub 3 5.45 10.00 0 0.00 0.00 0.00 
Bluegill 2 3.64 6.67 0 0.00 0.00 0.00 
 Sample Total 55 183.33 0 0.00 
 Number of Species 7 
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Appendix E-1: QHEI Summary Sheets for 2008 
 
The following pages list the Qualitative Habitat Evaluation Index metric scores and calculations as 
measured in the field from 2008. Field sheets were based on those developed by Rankin (1989) 
and used by the Ohio Environmental Protections Agency and the Indiana Department of 
Environmental Management. 
 
 




