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ABSTRACT

A survey of the fishes and macroinvertebrates of six Chicago-area streams in
Minois was conducted in 1984-85. The faunas were typical of highly disturbed and
enriched streams; at most sites the number of individnals and species was low and
intolerant species were not collected. A total of 17 [ish species representing 6 fumilices,
and 20 aquatic insect genera representing 14 lamilics was collected. Karr's (19813
index of biotic integrity indicaled that the fish faunas of most of the streams sampled
were of poor to very poor quality. Similar results were obtained for the aquatic
insect faunas with Hilsenhoff’s {1877) biotic index. A comparison of records of
Chicago-area fishes from the late 19th and early 20th century with contemporary
post-1950 records, shows massive changes in the composition of the region’s fish fauna
in the past 100 years. These changes appear to be a consequence of the widespread
disturbance and pollittion of streams that accompanicd the development of the
Chicago region. Stream biotas ean contribule significantly to downstream water
quality by processing nutrients received from runoll, but without a thriving biota,
headwater streams function merely as conduits. By disrupting the establishment
and function of strcam biotas, continued perturbation of headwater streams and
their watersheds in the Chicage area may prevent the achievement of [uture waler
guality goals for the region.

INTRODUCTION

In the mid-19th century, Keanicott (1855) published a list of 30 species of fishes
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from Cook County streams before the region was heavily settled. More compre-
hensive late 19th and early 20th century surveys by Forbes and Richardson {1908}
and Meck and Tlildebrand (1910 reported more than 60 species. These later studies
provide a record of the fish commnunities onee found in Chicago-area streams. Sur-
veys condueled since 1950 have documented the dramatic loss of fish species and
aquatic habitat that accompanied the development of the Chicago region after the
turn of the century (Smith, 1971, 1979. Brigham et al., 1978; Karr, 1981: Karr et
al., 1985: Fausch ¢t al., 1984 Bertrand, 1984y,

The 1984-85 survey reported here emphasizes repeated, seasonal sampling of
small headwaters because these streams are most sensitive to perturbation (Karr and
Gorman, 1975: Karr and Dudley, 1978; Gorman and Karr, 19783, are often under-
represented in arca surveys, and are often overlooked in assessing cnvironmoental
impacts. In addition to [ishes, a survey of aquatic macroinvertebrates and meas-
ures of physicochemical parameters were included in the assessment of these streams.
Indexes of biotic integrity for {ishes (Karz, 1981 Karr el al., 1986) and aquatic insects
(Hilsenhoff, 1977} sere caleulated for each sampling site. These indexes allow assess-
ment and comparison of the quality of biological communities on a regional basis,

STUDY ARIEAS

Seven sites on six streams were sampled in the Chicago region (Cook, DuPage,
and Lake counties: Fig. 1). The streams sampled were the West Branch of the
DuPage River (Site A}, Meacham Creek (Site B), Salt Creck {Site C), Willow Creek
(Site DY, Bensenville Ditch (Site F), and Aptakisic Creck {Sites F and G). The two
sites on Aptakisic Creek (F and G) were sampled onec in September 1984 and the
remaining sites A-E were samipled monthly from May through October 1985. The
siles are described briefly below.

Site A, Bensenville Ditch (T40N, R11E. section 13). This first order stream was
localed in Cook County on the O'Hare Airport property and is a tributary of the
DesPlaines River. The stream has been channelized and the local watershed has
undergone repeated, massive disturbanees from ongoing construction on airport
property.

Site B. Willow Creek (T40N, RI1E, seclion 11). This site was located in DuPage
County just west of the intersection of Thorndale Avenue and York Road. The first-
order stream is a headwater of Willow Creek, a tributary of the DesPlaines River,
The stream’s original channel has been relocated sinee the arca was developed, and
above the sampling site the stream is contained within underground storm sewers
and drains an industrial park comploex,

Site C. Salt Creek (T40N, R11E, section 4). This site was located in DuPage
County where Thorndale Road crosses the stream approximately 2.5 km west of
the intersection with Il Rie. 83. Salt Creck is a 3-4th order tributary of the
DesPlaines River and the watershed above the sampling site contains a large portion
of highly urbanized western Cook County. Approximately 3 km north, Salt Creck
has been dammed to form Busse Wood Reservoir. The site has been channelized
and the immediate vicinity was undergoing industrial park development during the
period of study.

Site I>. Meacham Creek (T40N, R10E, section 1 and T41N, R10E, scction 36).
This site was located in DuPage County between Nerge and Mcacham Roads. The
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stream is a small, firsl-order, channelized headwaler of Meacham Creek. a tribu-
tary of Salt Creek. The stream drains a residential arca in DuPage and Cook coun-
ties, and starting at Jenscu Park, the upstream portion is contained within
underground storm sewers,

Site E. West Branch of the DuPage River (T41N, RI0E, scction 31). This sitc
was located in western Cook County on the Metropolitan Sanitary District of € “hicago
(MSD) property just north of the Milwaukee RR. A supplementary site was located
downstrearn at Ill. Rte. 20 in DuPage County (T40N. RI0E, scction 6). The stream
is a 1st-2nd order headwater that drains urban and residential areas of Yanover
Park and Schaumburg. The upper DuPage River hus undergone massive modifica-
tion and channclization in the last 30 vears as the area became urbanized. North
of Irving Park Road (1l Rte. 19) the stream is contained within an underground
storm sewer system. Just north of MSD property, output from a large sewage treat-
ment plunt dominates the discharge of the stream (est. > 90% ).

Site I. Aptakisic Creek at Busch Road (T43N, R11E, seclion 28). This site was
Jocated in Lake County at Busch Road. The stream is headwater of Aptakisic Crock.
a second order tributary of the DesPlaines River. At the time of the sampling, the
upper watershed was largely agricultural but subsequently has undergone extensive
residential development. The stream in this area had been channelized about 20
vears carlier.

Site G. Aptakisic Creck at the DesPlaines River (T43N, R11E, section 35, This
site was located in Lake County above the mouth of Aptakisic Creck on the flood-
plain of the DesPlaines River.

METHODS

During cach visit to study sites A-E, the following physico-chemicul parameters
were measured with portable instrumentation: temperature, dissolved oxvgen (DO},
conductivity, and pH. Biochemical oxygen demand (BOD) was measured for stream
sites A-E in August or September 1985. BOD was expressed as the difference between
intitial DO and dark bottle DO concentrations. and net primary productivity was
expressed as the diffcrence between light bottle and initial DO concentrations (after
Wetzel and Likens, 1979). A modified Winkler method (Hach DO kits) was used
for lighl and durk bottle DO determinations.

For stream sites A-F, habitat was measured using the method of Gorman and
Karr (1978) to describe strecam habitat characteristics. This included determination
of mean channel width, cstimated sustained discharge, mean depth, mean current
speed, and mean substrate size and typical substrate types. A minimurm of 30 habitat
sample points were taken at each site, Description of habitat characteristics for sites
F and G were based on observations recorded in field notes.

Fishes were sampled using 3 and 5 mm mesh seines, 1 x3and 1.5x 5 m, respec-
tively, in size. At each site, 100 m of strcam channel was scined 4 to & times. Fishes
over 250 mm in length were measured and released. Samples of smaller fishes were
initially preserved with 10% formalin, later washed, and finally stored in 40 %
isopropyl aleohol. Fishes were identified with the aid of the following relerences:
Cross (1967), Ptlieger (1973), Smith (1979), and Trautman (1981). Vouchers of spe-
cies collected have been deposited in the Field Muscum of Natura! History at Chicago
and in the Museum of Natural History at the University of Kansas. Karr's index
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of biotic integrity {Karr, 1981: Karr ¢t al., 1986) was caleulated for the composite
collections for each stream site 1o provide a relative measure of stream biological
integrity/quality.

Macroinvertebrales were sampled at sites A-E with a fine, 220 am Surber
sampler. Four Surber samples were taken during each site visit. To obtain a represen-
tative invertebrate sample for each site, each Surber sample was laken over a dif-
ferent substrate type. Additional invertebrates were collected from the seine while
sampling {ish. The sumples were picked in the field until most invertebrates were
removed or for a maximum of 60 minutes for 2 persons (2 man-hours). The samples
were initially preserved in 10% [ormalin and later transferred 1o 40% isopropyl
aleohol, Keys in Hilsenhoff (1975) and Pennak (1978) were used 1o identify inverte-
brates to the genus level. Hilsenhoff's (1577) Biotic Index was caleulaled for composite
samples of aquatic insects [rom each primary site o provide an independent assess-
ment of the relative biological integrity/qualily of the sampling sites.

RESULTS

Physico-chemical Conditions _

Nonc of the sites experienced extremes in temperature which can be attributed
to the mild summer conditions in 1985, During the summer months of 1985 (June-
Scpt.} the water temperature ranged from 19 to 27.2 C.

Dissolved oxygen (DQ) at most sites and sample periods was adequate for fishes
and usually close to saturation level. Exceptions cccurred at sites A, B, and D where
DO sometimes dropped below saturation to 3.0 ppm or less, a level stresstul or inade-
quate for most fish. Examples of supersaturation {0.1-3.8 ppm above saluration)
were recorded at sites C, D, and I, The high densities of algae (e.g.. Spirogyra,
Cladophora, Hydrodictyon) and macrophytes (e.g., Potamogeton. Elodea, Cerato-
phyllum) present at these sites may have been responsible for the supersaturation.

BOD was measured to identify sites with serious organic pollution problems
and to assess relative net primary productivities. Nonc of the sites showed BODs
in excess of 1.6 ppm, but this result contrasts sharply with another northeastern
INlinois stream, Nippersink Creek (McHenry County), where no measureable BOIDY's
were recorded (Gorman, 1987). The relatively high BODs at sites A, B, and D
{1.4-1.6 ppm} may have exacerbated the occasional near-anoxic conditions recorded
at these sites. Except for Site A, none of the sites showed very much net produc-
tivity {usually <1.0 ppm; Site A was 6.3 ppm}. However, sites C and D showed
negative net productivities {— 1.5 and — 1.2, respectively), indicating that there
was very little photosynthetic activily in the samples to overcome BOD and that
most of the BOD could not be attributed to phytoplankton respiration.

Conductivities were usually over 1000 xMHQs at most sites and sample periods
and showed a pattern of increase during the summer and decline during the autumn.
For comparison, typical tap water in DeKalb, llinois (well water) has conductivi-
ties in the 500-600 range. The pH ranged from 7.4 to 8.2 over the stream sites and
sample periods.

Hahitat Characteristics

Hahitat characteristics of the stream sites are summarized in Table 1. Sites A,
B. D, and F were small, shallow streams with sluggish currents and small discharges
while Sites C and D were larger, deeper streams with considerable current and dis-
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charge. Substrates were typically fine, with exposed clay deposils and silts being
most common, Substrates al sites A, D, and F consisted of soft, silty deposits rich
in organic matter. Substrates al the other stream sites were more firm and consisted
of exposed clay pans, gravel, and sand. All streams had been channelized and had
steep banks, and most streams had poorly developed woody riparian vegetation,
Sites A and B had well-developed stands of cattails (Typha) along their stream
channels, but the stand at Site B was removed by dredging during Julv, 1985. The
dominant riparian vegetation at the remaining stream sites consisted mainly of exotic
canary gruss (Phalaris arundinacea).
Fishes

A composite summary of the fish collection data is presented in Table 2. Iu total,
573 [ish representing 17 species and 6 families were recorded in 27 collections. The
mean number of {ishes per collection at most of the stream sites was low: for the
27 collections, the overall mean was 21 (means for sites A-E ranged from 0 to 31).
Sites A and B harbored very few fish (totals were 15 and 1, respeetively). Only a
single [ish, a goldfish (Carassius auratus), was collected at Site B (Willow Creck)
and this specimen was found near-dead and floundering in the stream, This cap-
ture is notable becanse goldfish are very tolerant of poor environmental conditions
(Smith, 1979). Only three species were found at Site A (Bensenville Diteh): fathead
minnow (Fimephales promelas), mosquito lish {Gambusia affinis), and green sun-
fish (Lepomis cyanellus). These species are known for their tolerance of poor environ-
mental conditions (Smith. 1979; Karr, 1981; Trautman, 1981). While more fish were
caught at Site C (Salt Creek), the mean number per collection was still relatively
low for a stream of this size (Karr, 1981: Gorman, pers. obs.), and one of the most
common species, the carp (Cyprinus carpio), is not an indicator of good environ-
mental quality (Smith, 1979; Karr, 1981; Trautman, 1881}, The fauna at Site D
{Meacham Creek) was dominated by the green sunfish, indicating poor environ-
mental conditions {Smith, 1979; Karr, 1981). Site E (DuPage River) harbored the
most diverse assemblage of fishes (12 spp.) and also vielded the most individuals
(31) per collection tor seasonally sampled sites. However. the mean number fish
per collection was below normal for a stream with this level of discharge (Karr.
1981; Gorman, pers. obs), and the fauna was dominated by creek chub (Semotilus
atromacwlatus), sand shiner (Notropis stramineus), blunlnose minnow, fathead min-
now, and green suntish, all of which arc considered environmentally lolerant spe-
cics (Smith, 1979; Trautman, 1981}. Other environmentally tolerant specics captured
were goldiish {only one captured, but many more were sighted) and mosquito [ish.
Three white suckers {Catostomus commersoni), a relatively tolerant species (Sinith,
1979; Trautman, 18813, were laken but two were found dead in the stream., Sites
F and G, which were sampled once, vielded the greatest number of fish per collec-
tion {136 and 103, respectively). Site I (Aptakisic Creck) represented the best head-
water community wilh 9 species. but was dominated by ereck chub, higmouth shiner
(N. dorsalis), fathead minnow. and black bullhead (Ietalurus melas), all of which
arc considered tolerant species {Smith, 1979). Site G, which was close to the rela-
tively large DesPlaines River, had a surprisingly low number of specics (7). Karr's
{1981) index of biotic integrity was calculated for the composite fish collections for
each stream site (Table 2). The indexes ranged from very poor for sites A and B
(22. 15 respectively) to fair for Site F (41},
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Muacroinvertebrate Fauna

A composite summary of the macroinvertebrate collection data from sites A-E
is presented in Table 3. Overall, more than 772 aquatic inseets representing 20 genera
and 14 [amilies were collecled. The inscet fauna consisted mainly of odonates,
hemipterans, and dipterans. The total absence of ephemeropterans, plecopterans,
and trichopterans is noleworthy. Species in these orders are generally much less
tolerant of stressful environmental conditions (Hilsenhoff, 1977), At most sites the
insect fauna was dominated by anisoplerans, corixids, notonectids, and chironomids.
The cutrophic conditions caused by effluent from an upstream scwage treatment
plant at Site T {Dulage River) explains the preponderance of simuliids at this site.
These inscet communities are typical of disturbed and highly eutrophic streams
(Hilsenhoff, 1977; Welch, 1980: Kondraticff et al., 1984; Ward. 1984). Hilsenhoff's
(1977} biotic index was caleulated to estimate the relative quality of the insect com-
munnities {Table 3). The indexes ranged from 3.07 to 3,81, indicating poor to very
poor environmental conditions (signilicant to gross disturbance or enrichment).

Gastropids and crayfish were relatively abundant. particularly at sites A and
D where large quantities of organic matter were present. Tubifex were very abun-
dant at Sitc B, indicating a severe pollution problem (Pennak, 1978). Isopods (Asellts
spp.) were abundant at Site I, indicating severe eutrophication {Hilsenhoff, 1977}.

DISCUSSION

A comparison of late 19th and carly 20th century records from Forbes and
Richardson {1908} and Meek and Hildebrand (1910) with more conlemporary records
from Smith (19799, Brigham et al. (1978). Bertrand (1984}, and this report shows
great changes in the fish fauna of Chicago-arca streams (Table 4). Overall, the num-
ber of species for the region decreased from 67 species to 38, but 21 species were
extirpated and 12 new species appeared. A more informative analysis shows that
since 1908-10, 43 species were extirpated or became more restricted in distribution
in the region while 21 species were added or inereased their distribution. Mosl of
the new species are characteristic of disturbed streams, c.g., goldfish, carp. bigmouth
shiner. red shiner (Notropis {utrensis), and [athead minnow. Some specics with
increased distributions are considered environmentally tolerant species, e.g., green
sunfish. One new species., the brook stickleback (Culaea inconstans), was probably
always present in the Chicago area but was not detected in the late 19th century
survevs probably because of insufficient sampling cffort. The greater number of
specics detected in the late 19Uh century surveys is more noteworthy for this reason;
approximalely 19 sites were sampled while at least 73 were sampled in the post-1950
surveys (Table 4), Many of the environmentally intolerant species collected iu the
older surveys arc now rare or extirpated in Illinois or have been extirpated from
the Chicago region. ¢.g., pugnose shiner (Notropis anogenus), blackchin shiner (N.
heterodon), blacknose shiner (N, heterolepis), greater redhorse (Moxostoma calen-
ciennesi), banded killifish (Fundulus diaphanus), and banded darter (Etheostoma
zonate). OF these lishes. the pugnose shiner and blacknose shiner are listed as
threatened species in Ilinois (Smith and Page, 1981).

A compuosite of the post-1950 records indicates the presence of 11 to 40 species
in the major Chicago-area watersheds (Table 4}. 1 have omitled the Calumet River
drainage because it has heen recently studied by Greenfield and Rogner (1984). The
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Chicago. DuPuge, and DesPlaines river and Salt Creek drainages are considered
to have below-average fish diversitics for their size in linois (Smith, 1971). The
Chicago River drainage. with the lowest diversity of fishes in the area, appearcd
te have been impacted by urban developraent by the late 19th century when it served
“an indispensible purpose to the City of Chicago . . . in conveying away their liquid
wastes” (Forbes and Richardson, 1908, p. xxxix}. Similarly, Forbes and Richardson
commented on the turbidity and pollution in the lower DesPlaines River (p. xxxiv).
Forbes and Richardson commented more extensively on the negative impact of
human disturbance on another Chicago-area drainage. the lower Fox River (pp,
xlvii-xlviii]: "It is elaimed that the stream has fallen off one-half in its low-water
volumne since the clearing and cultivating of the land and the draining of swamps™.
They went on to explain the purpose of the watershed's natural basins—“These
numerous lakelets, ponds, marshes, and bogs furnish, in their aggregate, a consider-
able storage for flood walers, and the volume of the strear is consequently com-
paratively uniform and its changes of level are relatively slow.” They remarked that
somce of the watershed’s morainic lakes had been “drained so thoroughly that they
have become small prairies”, and “though much of the riverbed below Elgin is rock,
the tributarjes often bring large amounts of sediment, and various manufactories
along the river discharge a large amount of refuse in the stream, and it has, of late
years, become so foul that nearly all fish except carp and other filth-enduring spe-
cies huve been drowned out™. Apparently. the fish faunas of some streams in the
region had already declined by the time of the lale 19th century surveys.

Prior to 1910, Tickory Creek appeared to have a relatively rich fauna for a third-
order strcam and included a number of environmentally intolerant specics, e.g
pugnose shiner, blackchin shiner, blacknose shiner, least darter (Etheostoma
microperea), and banded darter (Table 4). Records in Meek and Hildebhrand (1810)
show that two small streams, Pettibone Creek in North Chicago and a ditch in Glen-
coe, harbored blacknosed dace {Rhinichthys atratulus) and southern redbellied dace
(Phoxinus erythrogaster). The lormer species has been extirpated from Chicago region
and the latter may still persist in some portions of the DuPage River and Hickory
Creek drainages. A comparison of species found in the Chicago area in the late 19th
century (Table 4) with species now [ound in Nippersink Creek in McHenry County
{Gorman, 1987) shows striking similaritics. Although the Nippersink Creck is not
pristine, it still harbors most of the species originally found in northeastern Iilinois
streams. Smith {1971} indicated that Hickory Creek is the outstanding stream in
the Chicago area and his records are supporled by those of Brigham et al. (1978)
and Bertrand (1984).

My survey has provided new distributional records for the mosquitofish (Gam-
busia affinis) in the upper DuPage River and middle DesPlaines River drainages.
The presence of mosquitofish in the Chicago region is unusual considering the closest
records shown by Smith (1979) are tarther south in the lower Rock and 1inois rivers.
Possibly, they are uble to persist through severe winters in the Chicago area because
of the moderation of wuter temperatures by ground seeps and sewage treatment
plant cffluents.

During my 1984-85 survey, destruclion of aquatic habitat throughout the region
was observed as an ongoing, evervday occurrence. For example, sometime after the
completion of Smith’s post-1950 surveys, the larger south branch of Aplakisic Creek
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was diverted into the Wheeling Dileh which empties into the DesPlaines River below
Wheeling (Fig. 1). The headwater Site F on the north branch was destroyed by
rechannelization immediately after our sampling in the [all of 1984. Most of the
Aplakisic Creek watershed now consists of housing developments, shoping centers,
and industrial parks. During 1985 1 observed similar examples of disturbance at
other sites: the Bensenville Ditch (Site A} was converted into a storm sewer as part
of a construction project on the O’Hare Airport property; the Willow Creck head-
water Site B, the Meachum Creck headwater Site 1D, and the Salt Creek Site C were
dredged: massive landscape alterations and construction activities were under way
in the immediate vicinity of sites A, C. B, and F. My [ailure to find central mud-
minnows, which typically inhabits marsh habilat {Smith, 1979), is notable because
I sampled numerous marshes in the region (Gorman, 1985). However, these marshes
were remnants of previously extensive ones; mosl were partially drained and filled
so that standing water was present only in the spring and early summer.

Two independent biotie integrity indexes, Karr's (1981) for fish and Hilsenhoff's
(1977) for aqualic insects, both indicated that the aquatic communities of the streamns
sampled were of low quality and that the environments were severely disturbed
and enriched (Tables 2 and 3). My [indings are compurable to those of Smith (1971,
1979). Brigham at al. {1978), Karr (1981}, Fausch et al. (1984), and Bertrand (1984}
who also found streams in the Chicago arca to be severely disturbed and polluted
and contained fish assemblages of low diversity, Karr (1981) reported biotic indexes
similar to mine for some Chicago-area streams (based on Brigham el al.’s 1976
surveys)—very poor to poor biclogical integritv (22-32, % = 27). Bertrand’s 1983
survey of Chicago-arca streams showed similar biotic indexes—very poor to fair
{16-44, x =27). In contrast, Karr’s (1981) Fox River sites indicated [air to good biotic
indexes (44-32, ¥ = 49), and for sites on the Nippersink Creek, a Fox River tributary,
I found indexes ranging from good to very good (50-36, X = 54). Bertrand {1984)
has commented that widespread disease in Chicago-area stream fish populations
is a reflection of poor water quality. Bertrand further argues that poor water quality
and not a lack of adequate stream habitat structure is the major impediment to
an improvent in the quality of Chicago-area stream fish communities.

While present development of the Chicago region does not reflect concern for
the biological integrity of the areas’ streams, it does reflect an emphasis on flood
control: retention basins have been constructed in areas of new development to
control expecled increases in runoff, While the proliferation of these basins and ponds
at first appears to restore lost aquatic habitat, a closer examination suggests otherwise.
Many of these retention basins impound small streams and block upstream movement
of fish. and the suntish and bass stocked in these ponds eventually replace the stream
fishes if they were not eradicated by construction activities. Also, because these basins
are steep-sided to maximize volume, they are relatively unproductive and contain
tew tish. Tn a 1961 Division of Waterways report (Dept. Publ. Works, 1961}, these
flood retention basins are ciled as having the potential to improve the water quality
of polluted streams, but the proliferation of these basins since the 1960°s throughont
the Chicago region appeuars to have had little impact on water quality.

The widespread nature of the destruction of Chicago-area streamns is alarming
and previous warnings concerning consequences for aquatic faunas of the region
appear to have been largely ignored (e.g., Smith, 1971, 1979; Brigham et al., 1978;
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Karr ¢t al., 1983). Even the survival of the low-cuality aquatic [aunas of small
Chicago-area streams may be in question because of the unabated and extensive
nature of the region’s development. My survey purpasely emphasized small, head-
water strcams becanse they are often overlooked in regional management plans for
water and land resources. Small streams perform vitul biological functions in local
ceosystems, ¢.¢., nutricnt processing and productivity (Hall, 1972; Vannote et al..
1880} and provide spawning hubitats and nurseries for many downslream {ish species
(Hall, 1972; Karr und Gorman, 1975), By processing nutrients received from runoff,
the biotas of headwuter streams can contribute significantly lo downsiream waler
quality (Karr and Dudley, 1981; Karr et al.. 1985). But beeanse of their intimate
assoctation with the land. headwater streams are readily impacted by pollutants,
alterations of the landscape, and poor land-management practices (Karr and
Schlosser. 1978; Karr ot al.. 1983). Karr et al. (1985) argue that to realize a recovery
of water qualily in strcam syvstems, an integrated approach emphasizing the bio-
logical integrity of streams coupled with watershed-level resource management must
be implemented. Present water quality standards that emphasize eriteria for specific
contaminants ignore the important function of biological systems in achieving water
quality standards, and ultimately will fail to achieve water quality goals (Karr et
al.. 1085).
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Table 1.  Summary of habitat characteristics of streams at sampling sites in Cook,
DuPage, and Lake counties, MMinois. Values for Sites F and G are esti-
mates based on [ield notes. Rank order of the 3 most predominant
substrates is shown. Sampling site locations are shown in Figure 1.

stream order
mean channel width
(m)
est. sustained discharge
feu. misce.)
mean depth (m)
mean current {m/scc.}
mean substrate size {(mm)
predominant substralcs
clay pan
silt
sand
gravel
detritus

A
3.0
<.01
,3[)

00
<.06

<.04

14
.02
.09

b =

=)

<.01

21
01
.05

2
1

3

<.30

42
13
1.67

Gl =

<.01

.10
01
<.10

Table 2. Summary of {ish collections from streams in Cook, DuPage. and Lake
Countics, Illinois. Sampling site locations arc shown in Figure 1,

taxa:

Cyprinidae
Cyprinus carpio
Carassius auratis
Notemigonus crysoleucas
Semotilus atromaculatus
Notropis dorsalis
N. spilopterus
N. stramineus
Pimephales promelas
P. notatus

Catostomidac
Cuatostomus commersoni

Ietaluridac
Ictalurus melas

SITE

A B C D E F G total
- — 33 1 4 - 3 41
—- 1 - — 1 -— — 2
- — — 3 - 2 — 5

— - — 49 16 - 65
_. _ 2 _ . 50 89
S — — = 35 — 8 43
5 — i 9 23 14 — 58
S — 48 - 21 2 7
S — - — 3 — — 3
S — SR — 1 11 1 13
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Table 2. {continued}.

Cyprinodontidae

Fundulus notatus — — . — .- 2 2
Pocciliidae

Gambusia affinis 6 — - — 2 - 5
Centrarchidae

Microplerus salmoides — - — 19 1 2 — 22

Lepomis cyanellus 4 — 4 37 13 3 — 63

I.. macrochirus - — - — 1 3 7 11

Pomoxis nigromaculatus  —  — lr - - - — 1
Total number of fish 15 i 95 69 154 136 103 SYK]
Total number of species 3 1 6 5 12 9 7 17
Number of collections 3 5 5 5 5 1 1 7
Mcan No. fish/collection 3 0 19 14 31 136 103 21
Karr’s biotic index* 22 15 25 30 34 41 33 29(x)

VP VP P-VE P P F P p

*Karr’s (1881} index of biotic integrily for stream fish communities:
index
<23 24-27 2835 36-38  39-44 45-47 4852 53-36  537-60
class
very poor . P-VP poor  F-P fair G-F  good E-G  cxcellent
{(VP) (L) (F) (G) (E}
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Table 3. Macroinvertebrate fauna of small stream samipling sites in Cook and
DuPage Counties, linois. Sampling site locations are shown in Figure 1.

taxa:
INSECTA A B C I} E TOTAL
Odonata
Coenagrionidae
Enallagma — — — { - 1
Ischnurd 5 17 — — — 22
Lestidue
Lestes - e -— 2 2 4
Aeshnidae
Anax 20 — — — — 2()
Libellulidae
Leucorrhinia 3 — - 1 - 4
Libellida 10 — - 1 . 11
Corduliidea
Sematochlora 22 2 — o — 24
Hemiptera
Belostomatidae
Belostoma 3 — — — — 3
Corixidac
Sigara 61 1 4 V0 1 137
Notonectidae
Notonecta 29 I 1 24 — an
Naucoridae
Pelocoris 1 — — -— - 1
Coleoptera
Haliplidue
Halipluy 3 — — 1 — 4
Hydrophilidae
Iydrochara 1 — — — — l
Diplera
Chironomidac
Chironomus 12 72 — 15 3 102
Cryptochironomus — 2 37 -- 39
Dicrotendipes 3l — 2 — 4] 74
Endochironomus 4 — 3 — — 7
Procladius 3 48 — 9 — 60
Culicidac
Culex — 3 — — — 3
Simuliidae

Simulinm — — e — 200+ 200 +
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Table 3. {continued).

SITES
taxa: A B C b E TOTAL
(:JBlJS'I”;‘\CEA

Isopoda
Asellidac
Asellus — — — 86 - 86
Decopoda
Astacidae
Procambarus acutus 81 5 — 35 — 121
unident, spp. — — & — — 9
MOLLUSCA
Gastropoda
Lymnaeidae
Lymnea 3 — — 20 — 23
Physidae
Physa 37 3 — 36 I 107
Planorbidac
Gyranlns 57 2 — 6 7 72
Bivalvia
Sphaeridae
Musculium 4 — — 7 1 12
ANNELIDA
Oligochueta
Tubilicidae
Tubifex — 300+ — — — 300 +
Hirudinea
Erpobdellidae
Erpobdella 2 - — 3 — 5]
Hirudidae
Haemopsis — — — 1 — 1
TOTALS 392 456+ 19 375 266+ 1508 +
Insect totals 208 146 10 161 247+ 772+
Hilsenhoff's 3.55 3.07 3.20  3.60 3.81 3.45(%)
biotic index* poor  poor  poor  poor  very paor

poor

*Hilsenhotf’s biotic index {1977} for aquatic inscel communitics, Amphipods and
isopuds are included in the calculation of this index.

biotic index witer quality streamn condition
<L1.75 excellent clean or undisturbed
1.75-2.25 good some enrichment or disturbance
2.25-3.00 {air moderate enrichment or disturbance
3.00-3.75 poor significant enrichment or disturbance

>3.75 VeTy poor gross enrichment or disturbance
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