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FACTORS FOR CONVERTING INCH-POUND UNITS TO INTERNATIONAL
SYSTEM OF UNITS (SI)

The inch-pound and other units used in this report can be converted to units
used in the metric system as follows:

Multiply inch-pound unit By To obtain SI unit

inch (in.) 25.4 millimeter (mm)

foot (ft) 0.3048 meter (m)

mile (mi) 1.609 kilometer (km)

square foot (ft2) 0.0929 square meter (m?)

acre 0.4047 hectare (ha)

square mile (mi2) 2.590 square kilometer (km?)

cubic foot per second 0.0283 cubic meter per second
(ft3/s) (m3/s)

micromho per centimeter 1.0 microsiemens per centimeter
at 25° C at 25° C
(ymho/cm) (yS/cm)

Degrees Celsius (°C) can be calculated from degrees Fahrenheit (°F) by
°C = 0.56 (°F-32)

Degrees Fahrenheit (°F) can be calculated from degrees Celsius (°C) by
°F = 1.8 °C + 32

DATUM

National Geodetic Vertical Datum of 1929 (NGVD of 1929): A geodetic datum
derived from a general adjustment of the first-order level nets of both the

United States and Canada, formerly called mean sea level. NGVD of 1929 is
referred to as sea level in this report.

TRADE NAMES

Any use of trade names in this report is for descriptive purposes only and
does not imply endorsement by the U.S. Geological Survey.
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BOD

°C

CaCO3

cm
col/100 mL
DDD

DDE

DDT

°F

FC:FS

ft

ft3/s
g/m?

h

in.

L

pm

ug/g
ug/kg
ug/L
ymho/cm
mg /m?

mg /L

mi

mi2
N
NPS
P
PCB
PCN
temp

ABBREVIATIONS AND SYMBOLS

biochemical oxygen demand

degree Celsius

calcium carbonate

centimeter

colonies per 100 milliliters
2,2-bis(p~chlorophenyl)-1,1-dichloroethane
dichlorodiphenyldichloroethylene
2,2-bis(p-chlorophenyl)-1,1,l-trichloroethane
degree Fahrenheit

ratio of fecal coliform to fecal streptococcus
foot

cubic foot per second

gram per square meter

hour

inch

liter

micrometer

microgram per gram

microgram per kilogram
microgram per liter

micromho per centimeter
milligram per square meter
milligram per liter

mile

square mile

nitrogen

National Park Service

phosphorus

polychlorinated biphenyl
polychlorinated naphthalene
temperature
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Table 2.--Maximum background
concentrations of acid-
soluble copper, lead, and
zinc on sieved streambed
materials of the Little
Calumet River, Kintzele
ditch, and Dunes Creek

Particle
size Copper| Lead Zinc
(pm) (ug/L) |(ug/L)|(ug/L)

<63 30 60 60

250-500 30 30 40

Chlorinated Hydrocarbons on Streambed Materials

Chlorinated hydrocarbons are synthetic organic compounds that have been
widely used, particularly as pesticides. They are generally toxic to and accum-
ulated by aquatic biota (Thompson and Edwards, 1974, p. 357-360) and are persis-
tent in the environment. Compounds common in the streams at the Lakeshore
include chlordane, DDT and its decomposition products (DDD and DDE), dieldrin,
heptachlor and its decomposition product (heptachlor epoxide), and PCB's. PCB's
and DDT are the most toxic (Thompson and Edwards, 1974, p. 350) and persistent
(Hiltbold, 1974, p. 214) of these compounds.

Chlordane is commonly used for pest control around livestock and lawns and
for termite control. Use of DDT has been banned since 1972, but it was commonly
used for a wide range of pest controls. Dieldrin is a microbial decomposition
product of aldrin (Kaufman, 1974, p. 139). Both aldrin and dieldrin were
formerly applied to corn fields for control of rootworm, but today their use is
restricted. Before 1971, PCB's were widely used in products open to the envi-
ronment ~~hydraulic fluids, lubricants, heat transfer fluids, carbonless carbon
papers, dyes, pesticide extenders, adhesives, and surface coatings. Although
production of PCB's has been banned in the United States, PCB use is still per-
mitted in systems closed to the environment (electrical transformers and capaci-~
tors). Sources of PCB's in aquatic systems include industrial and municipal
effluents, landfills and other soil disposal sites, and atmospheric deposition
of incinerated refuse that contained PCB's (National Research Council, 1979,
p. 3-16).

Major sources of chlorinated hydrocarbons in streams were determined by
comparing concentrations on unsorted streambed materials. Extra sampling sites
were sometimes added to help define sources. Because variables other than loca-
tions of discharges may influence accumulation of these compounds (for example,
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composition and particle-size distribution of streambed materials), only concen-
trations greater than 10 pg/kg (the upper 12 percent of concentrations of com-—
pounds detected in the Lakeshore streams) and greater than the concentrations at
upstream sites were considered significant.

Bacteria

Fecal coliform and fecal streptococcus inhabit the intestines of warm-
blooded animals and, therefore, can indicate fecal wastes in water. The ratio
of fecal coliform to fecal streptococcus (FC:FS) is greater than 4.4 in human
waste and generally less than 1.0 in other animal waste. Therefore ratios of
these bacteria can indicate the source of recently discharged fecal wastes
(Geldreich, 1966). Ratios between 1.0 and 4.4 may be caused by differences in
the survival rate of the two bacteria or mixed sources of the bacteria.

For partial-body—-contact recreation in water outside wastewater mixing
zones, the monthly geometric mean population of fecal coliform (based on at
least five samples per month) should not exceed 1,000 col/100 mL. WNo more than
one of these samples should exceed 2,000 col/100 mL (Indiana Stream Pollution
Control Board, 1977). Streams in the Lakeshore, especially where they flow
across the Lake Michigan beach, are subject to the partial-body-contact
criterion.

PeriEhzton

The periphyton community includes not only plants but all microorganisms
attached to solid surfaces below water (Greeson and others, 1977, p. 127).
Because survival of some of these microorganisms is dependent on water quality,
the periphyton communities indicate the time-integrated effects of water quality
in flowing systems.

The algal component of samples collected in November 1978 were identified,
and the communities were grouped (fig. 11) by a clustering technique (Barr and
others, 1979). Although the clustering technique revealed community differ-
ences, these differences did not indicate water-quality differences. Therefore,
samples collected in August 1979 and July 1980 were analyzed for content of
chlorophyll a and biomass, which included information from the algal and non-
algal parts of the communities. The autotrophic index (the ratio of biomass and
chlorophyll a) was used as an indicator of organic loading. An index greater
than 100 usually represents a community having a high number of heterotrophs in
comparison to autotrophs and indicates organic loading (Weber, 1973).
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All Sites

Green algae present Green algae absent

(sites LC3, LC6, LC7,
K2, K6, D1, D3)

Blue-green algae present Blue—-green algae absent
(site LC2)
Presence of: Absence of:
Trachelomonas (flagellate) Trachelomonas
Coelastrum (Green algae) Coelastrum
Oocystis (Green algae) Oocystis
(site GC2) (sites GCl, K6, DC7)

Figure ll1.--Grouping of periphyton communities collected from streams at the
Indiana Dunes National Lakeshore in November 1978.

Benthic Invertebrates

Many benthic invertebrates have specific requirements for survival and
various environmental characteristics can determine the types of organisms in
communities. Communities were collected on artificial substrates to minimize
substrate variability and, therefore, to maximize the influence of water quality
on community composition. Because these communities are fairly immobile, they
indicate the time-integrated effects of water quality. A clustering technique
(Barr and others, 1979) was used to identify the communities that differed mark-
edly from others.

In general, community diversity and the quality of the aquatic habitat are
directly related. A low diversity index indicates stress on the community.
Organic material commonly causes the diversity index to decrease and the total
number of organisms to increase. Two indexes of diversity were examined: the
Shannon index (Wilhm and Doris, 1968) and the Brillouin index (Archibald, 1972).
Both indexes showed similar trends in community diversity. Therefore, only the
Shannon index, which is more widely used, was reported. In addition, equitabil-
ity , a community-structure measurement more sensitive to sample size than the
diversity indexes (Peet, 1974), was compared to the Shannon index. Equitability
trends also duplicated Shannon-index trends and, therefore, were not reported.
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RESULTS AND DISCUSSION

Grand Calument River Lagoons

Chemistry

Dissolved-oxygen concentrations were less than 1 mg/L in the east and west
lagoons (sites GCl and GC2) when ice and snow covered them in February 1979
(table 3 at end of report), probably because reaeration was low and photosynthe-
tic production of oxygen was low owing to lack of penetration of light. Some
aquatic fauna might not survive these low dissolved-oxygen concentrations. At
other times, dissolved-oxygen concentrations exceeded 4 mg/L, although concen-
trations were probably lower than this during warm nights because of decreased
oxygen solubility and respiration by algae.

The range in specific conductance, 235 to 1,378 umho/cm (table 3 at end of
report), indicates that the dissolved-solids concentration was variable and was
generally higher in the west lagoon (site GC2) than in the east lagoon (site
GCl). Calcium was the dominant cation at both sites (table 4 at end of report).
Bicarbonate was the dominant anion in the west lagoon, but chloride and bicar-
bonate were codominant in the east. Storm—sewer discharge may be a source of
chloride in the east lagoon. Constituent concentrations that were higher in the
west lagoon than in the east lagoon included alkalinity (1.4 to 1.9 times),
fluoride (2.0 to 2.3 times), magnesium (1.7 to 1.9 times), potassium (2.8 to 3.5
times) and silica (1.7 to 11 times). Seepage from the landfills north and south
of the lagoon may have caused the higher concentrations, although the interac-
tion between the local ground-water system and lagoon needs to be defined to
verify this.

Total-dissolved-phosphorus concentrations (table 4 at end of report) were
0.02 mg/L or less as phosphorus. However, abundant phytoplankton in the water
indicate that phosphorus availability was adequate for algal production.

The west lagoon had the highest concentrations of ammonium and organic
nitrogen of all surface waters studied. Ammonium concentrations in the lagoon
were from 130 to 160 times those common in surface water. Seepage from the
landfills north and south of the lagoons may be a source of this ammonium.
Calculations based on the concentrations of ammonium and pH indicate that
ammonia concentrations greatly exceed 0.02 mg/L as ammonia.

The lead concentration on unsorted streambed materials of the east lagoon
(Table 5 at end of report) ranged from 30 to 70 pg/g, probably because of runoff
from road and parking areas. The sluggish flow prevents transport of lead-
enriched particles to the west lagoon, where the lead concentration on streambed
materials was 20 pg/g.
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Concentrations of chlordane, DDD, DDE, DDT, and PCB's on streambed materials
(table 6 at end of report) exceeded 10 ug/kg in the east lagoon at site GClA.
Concentrations of all these compounds except chlordane also exceeded 10 ug/kg at
site GCl. Although runoff from the storm sewer is probably a primary source of
these compounds, pesticides applied in the area surrounding the east lagoon may
be an additional source.

Biology

Generally, fecal coliform populations in the lagoons (table 7 at end of
report) were the lowest in all watersheds studied. The maximum population was

33 ¢c01/100 mlL.

Autotrophic indexes of periphyton communities in the Grand Calumet River
lagoons (table 8) indicate greater organic loading in the east lagoon than in
the west, possibly because of storm—sewer discharges into the east lagoon. The
high indexes (greater than 100) in both lagoons in July 1980 indicate that the
effects of the organic loading in the lagoons (possibly decomposition of organic
sediments) are greatest during dry periods.

Table 8.--Autotrophic indexes of
of periphyton communities in
the Grand Calumet River lagoons

Index

Lagoon [Site| August 1979 |July 1980

East GC1 109 584

West GC2 58 322

The kinds of organisms in benthic invertebrate communities indicated dif-
ferences between the physical habitats in the lagoons and the other streams in
the Lakeshore. Dominant organisms in the lagoons included those preferring
still water (Glyptotendipes; Pennak, 1978, p. 689) and abundance of rooted
aquatics (Chromagrion, Ischnura, and Hirudinea; Pennak, 1978, p. 554; and
Sawyer, 1974, p. 133-135).
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Diversity indexes for the lagoons are shown in table 9. During wet periods
(November 1978 and August 1979) indexes in the west lagoon were lower than those
in the east lagoon. This condition indicates stress on the west lagoon commun-
ity. The ammonium concentration in the west lagoon (table 4 at end of report)
was highest when the index was lowest (November 1978, table 9), which suggests
that ammonia may have contributed to this stress. Landfills north and south of
the west lagoon may be the source of ammonia and other materials toxic to the
invertebrate community. The index in the west lagoon was highest during the dry
period (July 1980), when seepage from the landfills was probably lowest. The
index in the east lagoon was lowest during this dry period, and number of organ-
isms was highest. This condition suggests that the effects of organic enrich-
ment (possibly from decomposition of organic sediments) are greatest during dry
periods.

Table 9.--Diversity indexes and number of organisms in benthic
invertebrate communities in the Grand Calumet River lagoons

November 1978 August 1979 July 1980
Number of Number of Number of
organisms organisms organisms
per square per square per square
Diversity |meter of |Diversity|{meter of |Diversity|meter of
Lagoon Site index substrate index |substrate index |substrate
East GCl 2.26 1,939 2.80 932 1.58 1,721
West  GC2 1.79 1,129 2.33 3,313 2,57 1,503

Little Calumet River Drainage Basin

Chemistry

Water temperature at site LC3 was slightly higher than that at site LC4 on
each date (table 3 at end of report). Measurements upstream from site LC3 indi-
cated that an unnamed tributary (site LC3B) that receives treated wastewater and
industrial cooling water (Mr. John Sapia, Bethlehem Steel Corp., oral commun.,
December 5, 1980) caused this temperature increase in the Little Calumet River.
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Chlordane and PCB concentrations on streambed materials at site DC4 exceeded
10 ug/kg (table 6 at end of report). Because upstream samples did not indicate
a point source of these compounds, runoff from the road and residential area
that parallel the ditch is probably the source.

Biology

Fecal coliform populations did not exceed 800 col/100 mL in Dunes Creek
(table 7 at end of report), although a tributary ditch south of the Indiana
Dunes State Park boundary sometimes receives discharge from septic systems
(Douglas Wilcox, National Park Service, written commun., April 20, 1982).

Autotrophic indexes and chlorophyll a concentrations for periphyton communi-
ties of Dunes Creek are shown in table 13. Flushing of organic material from
wetlands probably caused the high indexes during high flow in August 1979,
although local septic systems may also contribute organic material. Organic
material from upstream septic systems may have caused the high index at site DC7
during low flow in July 1980. The high chlorophyll a concentrations of the
periphyton communities indicate that abundant quantities of nutrients accompa-
nied the organic material.

Table 13.--Autotrophic indexes and chlorophyll a concentrations
of periphyton communities in Dunes Creek

August 1979 July 1980
Chlorophyll a Chlorophyll a
Autotrophic|concentration Autotrophic|concentration
Site index (mg/m?2) index (ng/m?)
DC2 3,438 0.16 68 9,27
DC7 1,391 .23 248 15.4

Diversity indexes and number of organisms for benthic invertebrate communi-
ties of Dunes Creek are shown in table 14, The index at site DC7 was low in
November 1978 and July 1980. The low number of organisms in November 1978 sug-
gests that the low index may have been caused by turbulent flow and scour during
high flow. However, the high number of organisms during low flow in July 1980
suggests an increase in organic materials, possibly by seepage from upstream
septic systems.
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Table 1l4.--Diversity indexes and number of organisms in benthic
invertebrate communities in Dunes Creek

November 1978 August 1979 July 1980
Number of Number of Number of
organisms organisms organisms
per square per square per square
Diversity | meter of |Diversity|meter of |Diversity|meter of
Site index substrate index |substrate index |substrate
DC2  Substrates vandalized 1.71 2,129 1.31 1,027
DC7 1.80 279 2.66 2,000 1.71 2,551

Indexes at site DC2 were lower than those at site DC7 in August 1979 and
July 1980. The smaller number of organisms at site DC2 than at site DC7 in July
1980 suggests that the natural-wetland drainage entering the stream between the
sites is toxic to some of the organisms. Populations of Asellus dominated the
low-flow communities at both sites in July 1980. These populations were proba-
bly a result of different streamflow characteristics rather than different
water-quality characteristics., Asellus prefer flowing water and tend to aggre-

gate where velocities are slow enough for them to maintain footing (Pennak,
1978, p. 443).

SUMMARY AND CONCLUSIONS

Water quality of streams at Indiana Dunes National Lakeshore is affected by
a variety of land uses, particularly urban and industrial. The streams and
lagoons were sampled during high and low flows from 1978 to 1980 to assess vari-
ations in water-quality. Land uses within drainage basins were identified to
help determine causes or potential causes of water—-quality variations.

Grand Calument River Lagoons

Discharge from a storm sewer into the east lagoon was the primary source of
phosphorus, nitorgen, lead, zinc, chlordane, DDT, DDD, DDE, and PCB's. Seepage
from industrial landfills probably caused the high concentrations of dissolved
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solids in the west lagoon, where ammonia concentrations exceeded the maximum
recommended for aquatic organisms. Organisms in the east and the west lagoons
are probably subjected to a very low dissolved-oxygen concentration when the
lagoons are covered with ice and snow.

Little Calumet River Drainage Basin

Urban, residential, and industrial discharges contributed sodium and chlor-
ide to the west fork and lower reaches of the east fork. Discharges from storm
and combined storm—- and sanitary-sewers at Chesterton, Portage, and Gary, and
wastewater—treatment plants at Chesterton and Portage, were sources of organic
materials, nitrate, ammonia, phosphorus, lead, zinc, chlordane, DDT, endrin,
PCB's, and fecal coliform in the river. Some ammonia concentrations were
greater than the maximum recommended for protection of aquatic life, and some
fecal coliform populations may commonly exceed the maximum allowed for partial
body contact. In addition, road runoff is also a significant source of lead,
zinc, and PCB's and is probably the only significant source of these materials
in the upper reaches of the east fork,

Generally, industrial discharges to the east fork had low dissolved-solids
concentrations and diluted those in the lower reaches of the east fork. How-
ever, ammonia in these discharges may be a significant part of the high concen-
trations in the lower reaches of the east fork.

DDT and dieldrin enter the river in agricultural areas along the west and
east forks. Benthic invertebrate communities in the east fork suggested that
runoff from cropland at high flow caused sediment concentrations in the stream

to increase significantly.

Kintzele Ditch Drainage Ditch

Urban, residential, and industrial areas on Striebel arm were sources of
sodium and chloride, organic materials, phosphorus, nitrogen, lead, zinc, chlor-
dane, DDT, and PCB's. Lead, zinc, DDT, and PCB concentrations on streambed
materials of a small tributary of Brown ditch exceed background, possibly
because of runoff from roads and residential areas and effluent from small busi-
nesses. A landfill near Indiana State Route 520 is a source of iron in Brown
ditch.

Flushing of the agricultural area in the upper reaches of Striebel arm by

high flow may cause high concentrations of nitrate, ammonia, and organic mater-
ials, as well as high populations of fecal coliform.
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Natural flushing of wetlands during high flow in the upper reaches of
Kintzele ditch and in Brown Ditch results in high concentrations of sulfate,
iron, and organic materials. Correlation of dissolved-iron and dissolved-
organic-carbon concentrations suggests that iron may be complexed with organic
materials in wetland drainage.

Derby Ditch Drainage Ditch

Seepage from septic systems and fertilized lawns may have caused the
increases in nitrate concentrations in the residential areas of Derby ditch.
Wetland drainage caused increases in concentrations of sulfate, iron, ammonium,
and organic materials. Correlation of dissolved—-iron and dissolved—-organic-—
carbon concentrations ‘suggests that iron may be complexed with organic materials
in wetland drainage. Sand scouring during high flow significantly reduced the
numbers of benthic invertebrates near the mouth.

Dunes Creek Drainage Ditch

Seepage from septic systems and runoff from a road-salt-storage area proba-
bly caused the increases in sodium, chloride, and nitrate concentrations near
residential areas. Periphyton and benthic invertebrate communities suggest that
these septic systems may also increase concentration of organic material at low
flow. Runoff from the road and the residential area adjacent to Markowitz ditch
increased the concentrations of lead, zinc, chlordane, and PCB's on streambed
materials.

Wetland drainage was a source of organic materials and iron. Unlike the
other streams receiving wetland drainage, the sulfate concentration in Dunes
Creek did not increase and iron concentrations did not correlate with organic-
carbon concentrations.

Sand scour at high flow reduced the number of benthic invertebrates near the
mouth.
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Table 3.--Field measurements in streams at the Indiana Dunes National
Lakeshore, October 1978-July 1980

Date Specific Dissolved
of Water conduct ance|Dissolved oxygen
samp—- |Time|temp (umho/cm at| oxygen (percent |Discharge
Site ling |(h) [(°C) |pH 25° C) (mg/L) |saturation)| (ft3/s)

Headwater lagoons of Grand Calumet River

GCl 10-3-78 1450 17.5 7.9 660 7.4 78 -—-
11-16-78 1510 7.2 8.1 655 9.8 82 -—
(east 2-27-79 1630 3.2 7.5 860 .9 7 -—
lagoon) 3-20-79 1155 4.8 7.1 235 11.2 89 -—
7-10-79 1205 25.2 8.2 755 8.8 107 -—
8-23-79 1140 24.1 8.2 308 9.4 113 -—
5-28-80 1205 22.8 8.7 782 12,2 144 -—
7-9-80 1420 25.3 8.3 668 11.5 140 -—
GG2 10-3-78 1554 17.6 8.4 885 10.8 114 -—-
11-16-78 1230 7.5 7.7 900 _— -— -
(west 2-27-79 1535 3.6 7.5 945 .6 5 -—
lagoon) 3-20-79 1230 5.2 6.9 368 9.0 71 -_—
7-10-79 1120 24.8 7.9 715 15.5 189 -—
8-23-79 1030 24.1 7.9 780 9,3 112 -—
5-28-80 1110 21.0 7.9 1,378 7.5 85 -—
7-9-80 1220 25.4 7.4 982 4.2 51 -—
Little Calumet River
1Cl 10-4-78 1145 19.4 7.9 525 7.1 78 -—
11-17-78 1715 11.5 8.0 645 8.2 76 -—
7-10-79 1345 23.3 8.0 584 7.2 85 -—
8-24-79 1355 23.1 7.7 570 8.2 96 -—
5-28-80 1535 22.7 7.9 760 10.0 118 -_—
7-11-80 1420 26.6 7.8 615 9.2 114 -—
LC2 10-4-78 1100 16.1 7.7 346 2.3 23 -—
11-18-78 0935 6.5 7.9 790 9.7 81 -—-
2-27-79 1345 0.0 7.6 955 10.3 72 -—
3-20-79 1135 7.0 6.9 519 11.3 95 -—-
7-10-79 1305 22.7 8.0 760 10.2 119 -—
8-24-79 1430 23.6 7.6 597 4.7 56 -—
5-28-80 1400 21.8 7.7 998 12.1 139 -
7-11-80 1257 26.0 8.3 722 12.5 154 -—
LC2B 4-8-80 1300 11.2 7.3 778 4.9 45 -—-
Lc2c 4-7-80 1729 15.2 7.5 79¢ 10.9 109 -—
1c3 10-4-78 1240 21.3 8.2 460 8.6 98 -—
11-17-78 1635 14.2 8.1 555 8.8 86 -—
2-27-79 1310 5.1 8.0 626 10.4 83 -—
3-20-79 1100 9.4 7.1 550 11.1 98 -—
7-10-79 1415 25.5 8.1 599 7.3 90 -—
8-24-79 1320 23.9 8.2 549 6.9 83 -_—
5-28-80 1635 23.9 7.7 665 8.4 100 -—
7-11-80 1230 26.0 8.3 520 11.2 138 -—
LC3A 4-8-80 1126 11.1 7.6 678 8.2 73 -
7-11-80 1510 23.4 8.1 933 8.0 9% -—
12-13-79 1130 15.4 8.0 465 8.3 84 -—
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Table 3.--Field measurements in streams at the Indiana Dunes National
Lakeshore, October 1978-July 1980--Continued

Date Specific Dissolved
of Water conduct ance | Dissolved oxygen
samp~ |Time| temp (umho/cm at| oxygen (percent |Discharge
Site ling |(h) | (°C) |pH 25° ©) (mg/L) |saturation)| (£ft3/s)
Little Calumet River--Continued
LC3C 12-13-79 1140 3.4 8.5 720 11,6 89 -——
7-11-80 1442 23.6 8.4 763 10.0 . S
LC4 11-17-78 1500 7.5 8.0 620 9.7 83 435
2-27-79 1240 .3 7.7 686 10.7 75 768
3-20-79 1040 8.1 7.1 490 10.8 93 947
8-21-79 1230 19.7 8.1 635. 7.6 84 430
5-28-80 1705 19.8 8.1 784 9.6 104 34.0
7-11-80 1153 21.8 8.1 746 8.7 100 25.9
Lcs 11-17-78 1400 8.0 8.2 615 12.8 110 ————-
2-27-79 1035 0.0 7.7 806 11.0 76 ————
3-20-79 1013 7.1 6.8 480 11.7 98 00 ===—-
8-24-79 1035 18.8 7.8 580 8.1 88 0 —=---
7-11-80 1051 21.6 8.2 695 9.1 103 -
LC6 10-4-78 1330 13.2 8.2 605 9.4 90 @ @ --—-
11-17-78 1445 7.2 8.2 630 10.2 86 0 —m=—-
2-27-79 1125 0 7.7 590 10.4 72 mme—-
3-20-79 1022 8.1 6.6 480 9.9 85 = —==—-
7-10-79 1500 20.5 8.0 688 7.9 89 0 ===
8-24-79 1100 19.2 7.7 605 8.0 87  e==—-
5-28-80 1730 18.7 8.4 718 14.1 152 e===-
7-11-80 1108 21.1 8.3 705 9.9 122 e=—--
LC7 10-3-78 1700 12.6 8.2 604 10.8 103 ———
11-17-78 1305 8.5 8.2 650 10.1 88 0 --——-
2-27-79 1010 .0 7.7 655 11.6 81 @ —-—--
3-20-79 0945 8.4 6.7 460 11.3 97 = ==——-
7-10-79 1845 19.4 8.2 685 8.3 91 @ m=——-
8-24-79 1000 16.4 7.8 630 8.4 87 = em=—-
5-28-80 1830 18.7 8.5 770 11.4 123 =e=—-
7-11-80 1008 17.7 8.2 672 11.2 119 = —==--
Kintzele ditch
K2 10-2-78 1755 14.7 7.8 590 9.0 89 = ==
11-15-78 1200 6.5 8.3 620 10.2 85 3.3
2-26-79 1820 50 7.7 532 10.4 73 ————
3-21-79 0925 4.6 7.4 496 12.3 97 @ —m——-
7-11-79 1135 19.9 7.7 631 8.3 92 @ ==——-
8-26-79 1545 18.6 7.7 607 9.2 99 1.7
5-28-80 1105 18.3 7.5 545 5.5 59 ————
7-11-80 2010 24.3 7.9 673 11.5 137 1.8
K3 10-3-78 0957 13.8 7.3 532 6.6 63 = mmm—-
11-15-78 1535 6.0 7.4 595 8.3 68 2.7
11-30-78 1630 3.9 7.2 609 9.5 e
2-26-79 1805 .0 7.0 387 7.4 51 ==——-
3-21-79 0935 3.6 7.3 287 9.7 50000 ==-—-
7-11-79 1225 22.1 7.4 635 5.8 67 = ==——-
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Table 3.--Field measurements in streams at the Indiana Dunes National
Lakeshore, October 1978-July 1980--Continued

Date Specific Dissolved
of Water conductance | Dissolved oxygen
samp- |Time|temp (umho/cm at| oxygen (percent |Discharge
Site ling {(h) [(°C) | pH 25° ©) (mg/L) |[saturation)| (£t3/s)
Kintzele ditch--Continued
K3 8-26-79 1610 18.2 7.0 454 4,2 45 0.4
5-28-80 1153 20.0 7.4 437 6.8 75 ——
7-11-80 1848 24.7 7.1 688 3.8 46 0.1
K3B 4-9-80 1450 6.8 6.6 455 6.3 53 -—
K3C 4-9-80 1550 6.6 7.0 313 8.5 71 ————
K3D 11-30-78 1515 2.3 7.2 1,260 5.4 40 ———
K3E 11-30-78 1530 3.4 7.3 547 11.1 85 ———-
4-9-80 1555 6.5 7.1 326 8.4 70 ——
K4 11-15-78 1400 5.5 8.0 365 11.4 90 0.12
2-26-79 1840 0.6 6.7 337 6.4 45 -—
3-21-79 0906 2.9 6.7 219 9.9 73 ———
8-26-79 1630 18.4 7.7 298 4.7 51 0.10
7-11-80 1919 22.3 7.2 289 3.6 41 0.06
K6 10-2-78 1525 18.6 7.2 763 10.5 113 ———-
11-14-78 1455 10.3 7.5 640 9.2 82 1.2
2-26-79 1850 0.0 7.3 683 8.0 56 ———
3-21-79 0855 4.2 6.6 695 10.1 80 ——
7-11-79 1000 21.8 7.2 778 5.3 61 ———
8-26-79 1450 13.5 7.4 904 9.2 89 0.3
5-28-80 1030 20.1 7.5 570 6.5 71 —-——
7-11-80 2035 25.1 7.2 589 6.6 80 0.1
K7 10-2-78 1645 14,2 7.6 749 7.4 73 ———
11-15-78 1030 7.5 7.6 735 8.8 75 1.2
2-26-79 1830 1.1 7.6 707 9.5 68 ———
3-21-79 0930 5.0 7.1 904 11.0 87 —-——-
7-11-79 1100 20.0 7.7 718 8.1 90 ———
8-26-79 1510 18.7 8.7 775 10.8 116 0.9
5-28-80 1045 20.8 7.8 755 6.4 72 ———
7-11-80 1950 27.8 7.9 815 3.6 46 1.1
Derby ditch
D1 10-3-78 1135 14.7 7.3 359 8.6 85 ———
11-18-78 1910 6.6 7.4 535 10.2 85 5.6
2-26-79 1745 1.9 6.9 398 9.0 64 ——-
3-21-79 1110 3.2 7.0 252 11.1 84 —-——
7-10-79 1725 17.6 7.3 508 7.0 74 -—
8-24-79 1730 18.8 7.4 470 6.1 64 1.3
5-28-80 1225 19.2 7.4 437 8.8 96 ——
7-11-80 1821 19.6 7.2 520 9.1 100 0.3
D2 2-26-79 1735 0.0 6.8 338 6.3 44 —
3-21-79 1050 3.8 6.9 140 7.4 57 ——
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Table 3.--Field measurements in streams at the Indiana Dunes National
Lakeshore, October 1978~July 1980--Continued

Date Specific Dissolved
of Water conductance|Disgolved] oxygen
samp- |Time|temp (umho/cm at| oxygen (percent {Discharge
Site ling {(h) }(°C) | pH 25° ©) (mg/L) |saturation)| (£t3/s)
Derby ditch--Continued
D3 10-3-78 1045 14.0 7.0 392 6.1 60 ——
11-18-78 1830 8.0 7.2 465 —— ——— 0.3
2-26-79 1700 1.7 6.8 379 8.9 65 ——
3-21-79 1035 3.8 7.0 307 10.0 77 —
7-10-79 1815 19.7 7.0 460 .8 5.6 —
8-24-79 1650 17.1 7.3 437 5.6 58 0.1
7-8-80 ---- DRY ~--- -— —— —— —
D4 11-18-78 1845 7.1 7.0 510 7.7 65 1.5
2-26-79 1720 0.0 6.5 406 4,1 28 ——
3-21-79 1040 2.7 6.9 235 8.9 67 -—--
8-24-79 1705 19.7 7.2 476 5.6 62 0.5
7-11-80 1800 26.0 6.9 600 2.4 30 0.01
Dunes Creek
DC2 10-3-78 1245 14,9 7.7 413 8.5 85 -—
11-18-78 1620 6.7 7.9 595 11.0 92 7.5
2-27-79 1225 0.0 7.4 513 5.4 38 -——
3-20-79 1415 6.2 7.1 305 11.6 95 ——
7-10-79 1550 21.8 7.8 420 7.0 80 ——
8-25-79 1635 19.2 7.6 462 9.0 98 2.1
5-28-80 1525 22.6 7.7 537 7.7 90 ———
7-11-80 1636 24.8 7.4 434 8.4 101 0.7
DC3 11-18-78 1445 7.6 7.8 635 10.0 85 2.8
2-27-79 1205 0.0 7.5 437 6.6 46 ——
3-20-79 1403 6.6 6.3 323 11.4 95 ——
7-10-79 1615 16.4 7.6 357 8.5 88 ——
8-25-79 1550 18.9 7.7 615 8.5 92 0.6
7-11-80 1542 24.2 7.9 844 6.9 82 0.01
pDC4  11-18-78 1505 9.0 7.6 1,350 8.4 74 0.1
2-27-79 1200 --=-- Frozen solid ——— ——— ————
3-20-79 1400 7.1 7.0 1,085 12.2 103 —
8-25-79 1540 ---- DRY —-— ——
12-12-79 1330 ---- DRY -— ——
7-11-80 1550 ==-== DRY = ===== — - —
DC4C 4-8-80 1809 9.6 6.6 410 7.7 68 ———
DC6 11-18-78 1640 7.0 7.3 280 7.9 66 0.7
8-25-79 1612 19.8 6.6 251 2.3 26 ——
7-11-80 1605 25.5 6.4 291 .8 10 ———
DC7 10-3-78 1210 13.9 7.6 262 9.0 88 ——
11-18-78 1720 7.5 7.7 810 9.6 82 0.9
2-27-79 1140 .3 7.7 888 10.5 74 -——
3-20-79 1435 7.7 7.1 679 12,1 102 ————
7-10-79 1615 16.4 7.6 357 8.5 88 ———
8-25-79 1700 15.8 7.5 348 7.5 77 0.3
5-28-80 1450 17.7 7.7 575 7.6 81 -——
7-11-80 1732 18.7 7.6 353 10.6 115 0.2
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Table 5.-~Concentrations of acid-soluble trace elements on unsorted streambed
materials of streams at the Indiama Dunes National Lakeshore,
November 1978 - December 1979

[All concentrations in micrograms per gram; data collected
by U.S. Geological Survey; ND, not detected]

Date
of

samp-

Site| 1ling |Arsenic|Cadmium|Chromium|Cobalt|Copper|Iron|Lead|{Molybdenum|Nickel|Zinc

Headwater lagoons of the Grand Calumet River

GCl 11-16-78 ND <10 20 {10 <10 - 30 -— - 30
8-23-79 ND <10 20 <10 <10 - 70 -_— - 20
GC2 11-16-78 ND <10 <10 <10 <10 -~ 20 — -— 10
8-23~79 1 <10 <10 <10 <10 - 20 -— - 20
Little Calumet River
LCL 11-17-78 ND <10 <10 <10 <10 -- <10 — -_— 20
8-24~-79 1 <10 <10 <10 10 - 20 —— - 30
LC2 11-18-78 ND <10 10 <10 10 - 70 -— - 30
8-24~79 ND <10 <10 10 <10 - 60 — - 30
LC2A 12-11-79 -—- _— _— _— — - 30 _— - 20
LC2B 12-11-79 —~- — — — -—— == 150 -— -- 230
LC3 11-17-78 1 <10 30 <10 30 -- 300 -— -- 100
8-24-79 3 <10 <10 20 20 - 20 —_— - 70
LC3A 12-11-79 -—=— <10 -— — <10 -- 20 -— - 30
LC3B 12-11-79 ——- <10 — -— <10 ~-- 10 —— - 20
LC3C 12-11-79 -— 10 — —_— 20 - 50 — -— 70
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Table 5.--Concentrations of acid-soluble trace elements on unsorted streambed

materials of streams at the Indiana Dunes National Lakeshore, November
1978 - December 1979--Continued

Date
of
samp-
Site| 1ling |Arsenic|Cadmium]Chromium|Cobalt|Copper|Iron |Lead|Molybdenum|Nickel|Zinc
Little Calumet River-—-Continued
LC4 11-17-78 1 <10 10 20 40 ———— 80 — -— 130
8-24-79 2 <10 10 10 390 ———— 40 -— 110
LC5 11-17-78 1 <10 10 <10 20 ———— 60 -— -—- 100
8-24~79 3 <10 10 20 20 --—- 70 -— --- 120
Lc6 11-17-78 1 <10 10 <10 20 ———— 40 -—= - 60
8-24-79 3 <10 10 20 20 ----- 30 — — 80
LC7 11-17-78 1 <10 10 <10 20 ----- 20 — -— 60
8-24~-79 1 <10 <10 10 10 ---——- 10 S -—— 40
LC8 12-11-79 -— S -— - 10 -=-—— 20 -— -— 40
LC9 12-11-79 -— — -— -— 10 -—-—-- 30 -— -— 90
Kintzele ditch
K2 11-15-78 ND <10 <10 <10 <10 -——-= <10 -— -— 30
8-26-79 ND <10 <10 <10 <10 —— 10 -_— - 40
K3 11-15-78 2 <10 <10 <10 <10 --—== <10 -—- -— 30
8-26~79 5 <10 10 <10 20 -———- 70 -— --- 200
K3A 12-12-79 ND - — — —— ————— 20 —-— —-— 70
K3C 12-12-79 - - - — ———— 2,500 10 <10 <10 20
K3E 12-11-79 ND -— - — — 1,300 <19 <10 <10 10
K4 11-15-78 1 <10 10 <10 <10 ———— 20 -— - 20
8-26-79 ND <10 10 <10 <10 —-=--- 29 -— —-— 30
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Table 5.--Concentrations or acid—sovluble trace elements on unsorted streambed
materials of streams at t* ¢ [ i1fan: Dunss National Lakeshore, November
1978 - December 1979-~Cont::na)

— ;
Date : ! {
of ] ! !
samp- ! i i
Site| 1ling |Arsenic{Cadmium Chromiumiﬂmhg{ts”~‘wer§i:un‘Lead Molybdiaum|Nickel|Zine
SR S WO S A I
CinE TRl WdlC
K6 11-14-78 1 <10 10 <0 10 : 20 —rere o 70
8-26-79 ND <10 10 <0 =0 - a0 - - 20
K7 11-15-78 3 <10 10 <10 <10 - 50 ——— — 130
8-26-79 1 <10 10 <10 <10 - 60 - - 130
Derby ditch
D1 11-18-78 ND <10 10 <10 <10 -~ 20 — == 10
8-24~-79 ND <10 20 <10 <10 -- <10 - - <10
Dunes Creek
DC2 11-18-78 ND <10 <10 <10 <10 -- <10 ——= —— 20
8~25-79 ND <10 <10 <10 <10 -- (10 -— -— 10
DC4 12-12-79 - — — —— e —= 130 - — 60
DC7 11-18-78 ND <10 10 <10 <10 - (<190 -— --- <10
8-25-79 2 <10 <10 <10 <10 ~-- 10 — --- <10
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Table 7.-—Bacterial population of streams at the Indiana Dunes
National Lakeshore, November 1978-August 1979

[A11 populations reported as colonies per 100 mL; data collected
Geological Survey]

and analyzed by U.S.

Date Date
of Fecal of Fecal
samp- Fecal |strepto- samp— Fecal |strepto-
Site ling coliform| coccus ||Site ling coliform{ coccus
Grand Calumet River lagoons Little Calumet River
GCl 11-13-78 17 125 LC2 11-13-78 180 480
2-27-79 126 138 2-27-79 13,000 4,200
3-20-79 lg 110 3-20-79 2,000 750
8-22-79 33 19 8-22-79 2,000 1,200
GC2 11-13-78 113 180 LC3 11-14-78 111,000 18,600
2-27-79 <2 112 2-27-79 4,000 1,100
3-20-79 14 14 3-20-79 2,900 1,300
8-23-79 29 >1,700 8-22-79 920 590
Kintzele ditch LC4 2-27-719 130 100
3-20-79 90 150
K2 11-13-78 360 7,700 8-22-79 460 330
2-26-79 290 310
3-21-79 171 180 LCS 11-14-78 11,500 3,300
8-23-79 2,400 1,300 2-27-79 1170 1190
3-20-79 95 100
K3 11-13-78 175 710 8-22-79 11,400 1,300
2-26~-79 ls 95
3-21-79 125 143 LC6 11-14-78 12,000 110,000
8-23-79 320 1,900 2-27-79 600 2,600
3-20-79 350 400
K4 11-13-78 <13 1190 8-22-79 760 1,000
2-26-79 10 140
3-21-79 9 18 LC7 11-14-78 360 1,500
8-23-79 1,200 1,400 2-27-79 1,200 6,600
3-20-79 150 800
K6 11-13-78 18,400 >55,000 8-22-79 740 1,500
2-26-79 310 440
3-21-79 13 145 Derby ditch
8-23-79 940 1,500
Dl 11-13-78 <13 290 .
K7 11-13-78 1130 >27,000 2-26-79 <11 163
2-26-79 710 330 3-21-79 120 120
3-21-79 110 120 8-23-79 360 1,500
8-23-79 95 130
D2 11-13-78 114 1200
Dunes Creek 2-26-79 ls 152
3-21-79 110 170
DC2 11-13-78 175 170 8-23-79 12,300 14,100
2-27-79 220 430
3-20-79 100 70 D3 11-18-78 <13 1160
8-23-79 250 1,500 2-26-79 <5 124
3-21-79 <2 1y
DC4 11-13-78 1130 1140 8-24-79 140 1,400
3-20-79 150 150
8-23-79 800 8,000 D4  11-13-78 138 1160
2-26-79 <5 152
3-21-79 lq4 87
Dc7 11-13-78 <13 163 8-23-79 210 12,100
2-27-79 185 1180
3-20-79 44 70
8-23-79 210 1,300

l1Based on nonideal plate count.
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Table 15.-—Concentrations of acid-soluble trace elements on sieved
streambed materials of the Little Calumet River, Kintzele ditch
and Dunes Creek, April 7-9, 1980

[All concentrations in micrograms per gram; data collected
by U.S. Geological Survey]

Particle Particle
size size
Site |(micron)|Copper Lead{Zinc|{Iron {|Site{(micron)|Copper|Lead|Zinc| Iron
Little Calumet River Kintzele ditch
LC2 <63 - 130 140 - K3 <63 -— 330 310 —-——~--
250-500 -— 130 90 - 250-500 -_— 20 30 —==—-
LC2A <63 -— 70 70 - K3A <63 —-— 420 650 ~=——-
250-500 - 20 130 e 250-500 - 40 40 ————-
LC2AA <63 - 180 160 -- K3B <63 - 130 360 ~---—-
250-500 - 310 20 - 250-500 - 20 70 =—=——-
LC2B <63 - 190 30 -~ K3C <63 - ——— = 7,700
250-500 - 240 290 - 250~500 - -—-  --= 1,000
LC2C <63 -— 120 100 - K3E <63 - —-—— —— 6,800
250-500 - 150 140 -— 250-500 - — ——— 360
LC3A <63 10 50 60 -~ K4 <63 -_ 50 50 ~=——-
250-500 10 20 20 -— 250-500 - 20 20 ——=—-
LC3B <63 40 150 90 -~ K6 <63 -_— 90 90 .—==—-
250-500 10 20 20 - 250-500 - 20 30 ———-
LC3C <63 20 40 60 — K6B <63 -_— 40 160 ~=——-
250-500 10 30 30 -~ 250-500 ~-- 20 160 ----—-
LC4 <63 10 30 40 —— R6C <63 -— 230 280 ———=-
250-500 40 150 170 -— 250-500 -— 90 100 -———=
LC5 <63 20 110 90 - K74 <63 -_ 90 20 ====—
250-500 10 100 50 -- 250-500 -- 50 50 ————-
LCSA <63 10 50 50 -- K7B <63 - 120 240 =-==—-
250-500 10 20 20 - 250-500 - 20 20 —————
LC6 <63 20 80 40 -
250~-500 20 100 50 -- Dunes Creek
LC7 <63 10 40 30 -— DC4 <63 - 480 230 ——=--
250-500 10 20 40 - 250-500 - 140 60 -—---
LC8A <63 20 20 30 -- DC4A <63 - 270 320 ===—-
250-500 10 10 10 - 250-500 - 60 80 ———-
LC9A <63 20 50 20 - DC4B <63 - 170 290 ==——-
250-500 10 20 60 - 250-500 - 40 50 ===——
LC9B <63 20 40 280 — DC4C <63 -— 60 100 ---—-
250-500 10 40 240 - 250-500 - 20 20 —————
LC9C <63 20 50 150 --
250-500 10 70 110 -
LC10 <63 10 40 40 -
250~500 10 10 10 -

~81~



Table 16.--Identification of algae in periphyton communities collected from streams
at the Indiana Dunes National Lakeshore, November 1978

[X, organisms present; D, dominate organism]

Grand [Calumet Dunes
River|lagoons| Little Calumet River |Derby ditch|Kintzele ditch|Creek

Site | Site |Site{Site |Site |Site |Site |Site |Site|Site|Site|Site
Organism GCl GC2 |LC2 | LC3 | LC6 | LC7 Dl | D3 R2 | K3 | k6 |DC7

Bacillariophyceae (diatoms)
Achnanthes
Amphora
Anomoeneis
Asterionella
Cocconeis
Cyclotella
Cymbella
Diatoma
Epithemia
Eunotia
Gomphonema
Gyrosigma
Melosira
Meridion
Navicula
Nitzschia
Pinnularia
Rhopalodia - -
Rhousophenia - -
Stouronius - i
Surirella - -
Suririllecia - -
Synedra X -
Cyanophyta (blue-green algae)
Lyngbya -
Oscillatoria X
Phormodium =
Chlorophyta (green algae)
Coelastrium -
Mougeotia -
Oedogonium D
Oocystis -
Pedastrum -
Scenedesmus -
Spirogyra D
Ulothrix X
Euglenophyta (Euglenoids)
Trachelomonas - X - - - - - - - - - -

1
]
]
1
]
]
»
»4
)

)
]
]
]
!
]
i
]
]
]
Ea ]

[ - A
)
>4
]
i
i
]
]
i
1
]
i

LI |
LI - I A |
[ ) i
»
)
]
i
»
)
Mol

)
)
]
)
i
i
I - I - I I |

1M1 o1 M
1
1
]
oo
[}

i

i

i
1 KXo 1 dH O
"o

i

] 4
1O 1O
i

[

1 o
P Rod

[
[ I ]

o
i
[ BT~ A T T - I I I - I T = O |
"
[}
”
e
o

L I
1
]
)
)
[}
i
]
Mol
]

[l ]
1
1
i
O
i

[ B I B
]
1
]
1
1
i
i
i
>4
i

=R
1
1
1
|
1
i
i
1
1

i
]
]
]
i
i
]
i
i
i
»

-82-



Table 17.--Chlorophyll a concentrations and biomass of periphyton
communities in streams at the Indiana Dunes National Lakeshore,
August 1979 - July 1980

[Data collected and analyzed by U.S. Geological Survey]

Date Date
of Chloro- of Chloro-
samp— |phyll a |[Biomass samp~ |phyll a | Biomass
Site ling |(mg/m?) | (g/m2) Site ling |(mg/m?) | (g/m?)
GCl 8-23-79 1.37 0.15 K2 8-26-79 3.14 0.23
7-9-80 4.71 2.75 7-11-80 10.2 1.42
GC2 8-23-79 1.37 .08 K3 8-26-79 . 100 .24
7-9-80 8.33 2.68 7-11-80 5.43 1.42
LC1  8-24-79 19.6 1.3 K6 8-26-79 3.48 .08
7-11-80 79.9 .2 7-11-80 10.4 1.49
LC2 8-24-79 9.32 .55 K7 8-26-79 1.95 .16
7-11-80 .270 .00 7-11-80 22,60 3.60
LC3 8-24-79 2.26 1.60 D1 8-24-79 1.68 .08
7-11-80 1.22 .78 7-11-80 1.39 W47
LCé6 8~24-79 . 180 .08 DC2 8-25-79 . 160 .55
7-11-80 4.01 .00 7-11-80 9.27 .63
LC7 8~24-79 1.19 .63 DC7 8-25-79 .230 .32
7-11-80 .07 .00 7-11-80 15.4 3.82
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Table 18.--Benthic invertebrates in streams at the National
Lakeshore, November 1978 - July 1980

[A11 numbers indicate number of organisms per jumbo multiplate
substrate; data collected by U.S. Geological Survey]

Grand Calumet River lagoons

East West
GC1 GC2

Nov. |Aug. {July {Nov.|Aug.|July
Organism 197819791980 {1978{1979}1980

Annelida (segmented worms)

Hirudinea (leeches) 3 19 1 1 s 15
Oligochaeta (aquatic earthworms) — e 5 B
Arthropoda
Arachnida
Acarina (water mites) . |
Crustacea
Isopoda (aquatic sow bugs)
Assellus - - 3 —— 18 14
Lirceus 26 i b [,
Amphipoda (scuds)
Crangonyx -— —_— - —— ——— ——
Gammarus - L —— —— —— ——
Hyallela 81 22 8 155 249 18
Decapoda (crayfish)
Orconectes -— 1 3 —— ——— ——
Insecta
Coleoptera (beetles)
Agabus - — - —— ———  ——-
Ancyronyx —  a= —— — —— —
Deronectes —-— -~ e —— —— ——
Dineutus -— -— m——— — — 2
Dubiraphia - mm eme eme - ——
Haliplus —— = e— — — 2
Hydroporus — mm emm e e e
Laccophilus . 1 7
Stenelmis - _— —— —— —— ——
Optioservus - — —— —— —— ——
Collembola
Isotomurus - _— ——— —— - ———
Diptera (two-winged flies)
Ablabesmyia — em— mmm - 3 1
Apsectrotanypus - = cme e mm— ———
Brillia e e emm memm aee -
Chaoboris e cm e cme mme .-
Chironomus _— - 2 cmm ae= 37
Cladotanytarsus -_— 2 - —— —— —
Clinotanypus —— mm eee eme e—— e
Conchapelopia - o —
Corynoneura — — ——— ——— m— e
Cricotopus — e eme e ——- 3
Diplocladius - —_— —— —— ——— —
Endochironomus —-— - — —— —— —
Eukiefferiella - e - b /S
Glyptotendipes 32 T 1 64 - 101
Hemerdoromia - —_— - —— mma =
Labrundinia — e e—e e——- 1 -
Limnochironomus - 1 O 3 17
Microspectra — e mem cem m— ——
Microtendipes -— - K S .
Orthocladius - - — —— —— ——
Palpomyia - 2 em- - |
Phaenopsectra -— .- i (S — 2
Polypedilum - — - — |
Procladius - _— - —— —— ——
Prodiamesa — —_— —— —— - -
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Table 18.--Benthic invertebrates in streams at the National

Lakeshore, November 1978 - July 1980--Continued

Little Calumet River

LC1

Lc2

LC3

Lcé

LCT
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Table 18.-~Benthic invertebrates in streams at the National
Lakeshore, November 1978 ~ July 1980--Continued

Derty ditch
D1 D3
Nov. |Aug. |July |[Nov.|Aug.|July
Organism 197811979 {1980 {1978|1979|1980
Annelida (segmented worms) D D
Hirudinea (leeches) - 1 - — R R
Oligochaeta (aquatic earthworms) - = - -— Y Y
Arthropoda
Arachnida
Acarina (water mites) - .= - -
Crustacea
Isopoda (aquatic sow bugs)
Assellus - 52 17 27
Lirceus - - - -
Amphipoda (scuds)
Crangonyx - - - -
Gammarus 6 91 36 2
Hyallela - - - -
Decapoda (crayfish)
Orconectes - - 1 -
Insecta
Coleoptera (beetles)
Agabus - - - -
Ancyronyx - - - b
Deronectes - - 1 -
Dineutus - - - -
Dubiraphia - - 1 -
Haliplus - - - -
Hydroporus - = - 1
Laccophilus - - - -
Stenelmis - - - -
Optioservus - - - -
Collembola
Isotomurus - - - -
Diptera (two-winged flies)
Ablabesmyia - 1 - 5
Apsectrotahypus - - - -
Brillia - - - -
Chaoboris - - - -
Chironomus - - 1 -—
Cladotanytarsus - - - -
Clinotanypus - - - -
Conchapelopia - m= == -
Corynoneura - T - -
Cricotopus - - - -
Diplocladius - - - 1
Endochironomus - 1 3 -
Eukiefferiella - - - -
Glyptotendipes - = - fnd
Hemerdoromia - - - -
Labrundinia - - == -
Limnochironomus - - 1 -
Microspectra - = == 2
Microtendipes - 5 2 -
Orthocladius - 4 1 -
Palpomyia - - - -
Phaenopsectra - - - -
Polypedilum - 3 1 -
Procladius - == = -
Prodiamesa - - = -
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Table 18.-~Benthic invertebrates in streams at the National
Lakeshore, November 1978 - July 1980--Continued

Kintzele Ditch

Dunes Creek

K6

KT

DC2

DCT
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Aug .
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1980
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1978
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Table 18.--Benthic invertebrates in streams at the National
Lakeshore, November 1978 - July 1980--Continued

Organism

Grand Calumet River

lagoons

East
GC1

West
GC2

Nov.
1978

July
1980

Nov.
1978

Aug .
1979

Aug.
1979

July
1980

Arthropoda=-continued
Insecta-continued

Diptera (two-winged flies)-continued

Psectrocladius
Psectrotanypus
Rheotanytarsus
Simul ium
Stictochironomus
Tanypus
Panytarsus
Tipula
Unknown Empididae
Ephemeroptera (may flies)
Baetis
Caenis
Stenacron
Stenonema
Hemiptera (true bugs)
Lethocerus
Plea
Sigara
Megaloptera (hellgrammites)
Chaul iodes
Corydalus
Nigronia
Sialis

Odonta (dragonflies and damselflies)

Agria
Calopteryx
Chromagrion
Helocordul ia
Ischnura
Macromia
Neurocordulia
Pachlydiplax
Perithemus
Tetragoneuria
Plecoptera (stoneflies)
Taeniopteryx
Tricoptera (caddisflies)
Anthripsodes
Cheumatopsyche
Chimarra
Hydropsyche
Leptocerus
Nectopsyche
Neotrichia
Neureclipsis
Oecetis
Orthotrichia
Platycentropus
Ptilostomis
Pycnopsyche
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Table 18.--Benthic invertebrates in streams at the National

Lakeshore, November 1978 - July 1980--~Continued

Little Calumet River

Lcl

Le2

Lc3

LC6

LCT

Nov.
1978

Aug.
1979

Nov.
1978

Aug .
1979

Aug. |July
197911980

Nov.
1978

Aug.
1979

Aug.
1979
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Table 18. -- Benthic invertebrate in streams at the National
‘Lakeshore, November 1978 - July 1980--Continued

Organism

Derby ditch

D1

D3

Nov.
1978

Aug.
1979

July
1980

Aug.
1979

July
1980

Arthropoda-continued
Insecta~continued
Diptera (two-winged flies)-continued

Psectrocladius
Psectrotanypus
Rheotanytarsus
Simulium
Stictochironomus
Tanypus
Tanytarsus

Tipula

Unknown Empididae

Ephemeroptera (may flies)

Baetis

Caenis

Stenacron

Stenonema
Hemiptera (true bugs)

Lethocerus

Plea

Sigara

Megaloptera (hellgrammites)

Chaul iodes
Corydalus
Nigronia
Sialis

Odonta (dragonflies and damselflies)

Agria
Calopteryx
Chromagrion
Helocordul ia
Ischnura
Macromia
Neurocordulia
Pachlydiplax
Perithemus
Tetragoneuria
Plecoptera (stoneflies)
Taeniopteryx
Tricoptera (caddisflies)
Anthripsodes
Cheumatopsyche
Chimarra
Hydropsyche
Leptocerus
Nectopsyche
Neotrichia
Neureclipsis
Oecetis
Orthotrichia
Platycentropus
Ptilostomis
Pycnopsyche

-90-

(I A A R

Y
+4

&
+<




Table 18. -- Benthic invertebrate in streams at the National
Lakeshore, November 1978 - July 1980--Continued

Kintzele ditch

Dunes Creek

<]

K6

DC2

DCT

Nov.
1978

Aug.
1979

July
1980

Nov.
1978

Aug.
1979

July
1980

Nov.

1978

Aug.
1979

July {Nov.
1980 {1978

Aug.
1979

Nov.
1978

Aug.
1979
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Table 18. -- Benthic invertebrate in streams at the National
Lakeshore, November 1978 - July 1980--Continued

Grand Calumet River Lagoons

East West
GC1 GC2
Nov. [Aug. [July |Nov.|Aug.|Jduly
Organism 197811979]1980 {1978|1979|1980
Mollusca
Bivalva (clams)
Sphaerium — -— ——— ——— —— ———
Gastropoda (snails)
Amnicola - 1l - - m—— ——
Ferrissia 1 58 194 e cm —ea
Gyraulus - 2 12 —— m—— ———
Hel isoma - —— ——— ——— —— ——
Limnaea — — - —— —— ———
Physa 3 1 - 2 14 -
Planorbula 9 — - —— ——— ———
Promenetus -— 1 cme cee emm e
Valvata - 2 1 —— w—-  —e-
Viviparus - — - ——— mm— ———

Platyhelminthes (flatworms)
Turbellaria
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Table 18, -- Benthic invertebrate in streams at the National

Lakeshore, November 1978 - July 1980--Continued

Little Calumet River

Lc1 Lc2 LC3 Lcé LeT

Nov. {Aug. {July |Nov.|Aug.{July {Nov.|Aug.|{July iNov.|Aug.|July {Nov.{Aug.|July
1978{1979{1980 |1978]1979{1980 }1978|1979/1980 }1978|1979|1980 {1978}1979{1980
S Ss
UI
BT a= - — - = _— = - _— e —— -— - -
S E
T -_— - _— e e _— em - _— = ——— —_— = -
RD — - 5 2 1 6 - - — e m— - 1 -
AR — - —_ - - _— - - —_— - - S —
TE o= = —_— = - -_— = e — - —— —_— = e
ED — - — - - B — — - ——— — e -

G = - 1 - - — = - e —— — - -
LE — - 1 - - —_ - — e .- _— = -
0D = - — = - - —— - — - ——— —_— = -
s —_ - — e e _— _— e ——— —_— e e
’l‘ - — - —— - - - - - - 1 - - -
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Table 18. -- Benthic invertebrate in streams at the National
Lakeshore, November 1978 - July 1980--Continued

Organism

Derby ditch

D1

D3

Nov.
1978

Aug.
1979

July
1980

Nov.

1978

Aug.
1979

July
1980

Mollusca
Bivalva (clams)
Sphaerium
Gastropoda (snails)
Amnicola
Ferriasia
Gyraulus
Hel isoma
Limnaea
Physa
Planorbula
Promenetus
Valvata
Viviparus
Platyhelminthes (flatworms)
Turbellaria

< 0o

<
<
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Table 18. -~ Benthic invertebrate in streams at the National
Lakeshore, November 1978 - July 1980--Continued

Kintzele ditch Dunes Creek
K2 K3 K6 K7 DC2 DCT
Nov.|Aug. [July |Nov.|Aug.|July |Nov.|Aug.|July |Nov.|Aug.|July |Nov.|Aug.|July|Nov. |Aug.|July
1978|1979{1980 |19781197971980 |19781979|1980 {1978{197911980 |1978{1979}1980|1978{19T9{1980
sV S8 SV
Ua Uz UaA
-~ BN - 2 - - — mm— - BT == == BN === - —— m—— —
S D S E S D
—TA - —_ — - — m— - T — = TA e - — - —
~= RL - 4 158 33 — —— 1 RD == 1 RL = - - 1 -
—AI - - e 2 — —— AR == == AT e=e - —— mmm e
- TZ — 5 2 —_— m— - TE ~e == T2 e - — e
~—~EE - —— - — e - ED == == EE e - — mm— -
—-SD - —_— 5 11  I— SG 39 S SD 2 3 -— L 2
- — _— e = — —— - E == = —— - — m—— .-
-— — — = am e — LD ~= - —— - - mm— m—
- — e — m—— e 0 _— - — e —— mmm ———
— — - — e e s — - — 1 — mm— ——
T
- —_ — —— 1 - — - —— e = mme e
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