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INTRODUCTION

Biological surveys of Platte Lake were conducted by staff of the Water Qua11ty
Division on June 23-25, 1970, August 24, 1976 and June 26, 1978. The '

- objective of the stud1es was to document the influence of the Platte River
Hatchery discharge on Platte Lake. Aquatic animals were utilized as indicators
of environmental quality since they reflect long-term water quality to which
they have been exposed An assessment of phosphorus 1oadings to Platte Lake
was a1s0 completed using a mathematical model to formulate an optimum water
management strategy for the lake. No previous benthological studies have been
conducted on Platte Lake. Results of biological monitoring conducted on the
Platte River 1970 to 1975 will be reported separately.

SUMMARY AND CONCLUSIONS

1. Benthic macroinvertebrate data from June, 1970 indicated good exeel]ent
' water quality in Piatte Lake.

2. Benthic macroinvertebrate data from August, 1976 indicated lower water
' quality, fewer po11ut1on intolerant macroinvertebrate species and lower
densities than in 1970. The extended period of lake stratification prior
to the samp11ng data probably accounted for some of the differences.

- 3. Benthic macroinvertebrate data from June, 1978 revealed midge and oligochaete
densities comparable with the 1970 data. However, mayfly, cadd1sf1y and
amphipod numbers were reduced as had occurred in August, 1976. Good water

, qua11ty was still indicated but it was Tower than 1970.

4, Bottom-sediments had elevated levels of zinc, copper, nickel, lead, chromium,
~phthalate and oils. Contaminant sources are unknown. Chlorinated hydro-
carbons were not detected.

5. Analysis of the Platte Lake water chemistry and phosphorus 1oad1ng 1nd1cated
that the lake is mesotrophic. _

6. Phosphorus loadings from the Platte River Anadromous State Fish Hatchery
for 1977 and 1978 averaged approximately 3305 pounds per year. This -
comprised 41% of the lake's total phosphorus budget. Phosphorus modeding
showed that theoretical in-lake overturn phosphorus concentrations could
be reduced from 0.012 mg/1 to 0.007 mg/1 without the hatchery load. If
the hatchery phosphorus was reduced to 1745 pounds per year water quality
would improve and the lake would be maintained at a transitional rate of
eutrophication between the oligotrophic and mesotrophic states. Additional
phosphorus reductions from the hatchery would put P1atte Lake phosphorus |
1eve1s w1th1n the oligotrophic range (<0.01 mg/1).

RECOMMENDAT IONS

1. It is recommended that the Platte River Anadromous State F1sh Hatchery
NPDES permit include a phosphorus limitation of not greater than 1400 pounds




per year net total phosphorus to achieve a 0.009 mg/1 snr1ng overturn
phosphorus concentration in Platte Lake,

2. Sediments in Platte Lake and Platte River should be resampled.

3. Primary monitoring stations above and below the hatchery. should be
continued for at least one year after the final NPDES permit 11m1tat1ons
,are effective

BACKGROUND

Platte Lake is located in Benzie County, Michigan and its watershed includes
parts of Benzie and Grand Traverse Counties. Figure la and Table 1 give the
Tocation and drainage area characteristics of the lake.

since 1970 the Michigan Department of Natural Resources has monitored the
Flatte River and Platte Lake to study the influence of the Platte River
Enadromous State Fish Hatchery which is the only point source waste discharger
in the watershed. From 1928 to 1969 this facility was utilized as a rainbow
trout rearing station. Wastes were d1scharged directly to the Platte River.

The existing hatchery complex was completed in 1969 and that fall received its
first salmon eggs for incubation. In 1970 a small number of salmon fingerlings
were held in the old rearing ponds., The new outside raceways were used for

fish production for the first time in 1971, however, they did not receive a heavy
load of fish until 1972, The Platte River Hatchery waste treatment facility was
completed and ptaced in operation January, 1972.

WATER CHEMISTRY

Water chemistry data for Platte Lake obtained from STORET is contained in -
Tables 2, 3 and 4. Water samples were collected by the Inland Lakes Management
Unit on f1ve occasions in the three basins of Platte Lake (Figure 1b)} for
vertical physical-chemical profiles from 1974 to 1977. Samples were analyzed
by the Environmental Services Division (ESD) Taboratory.

Figure 2 portrays the temperature and dissolved oxygen data for August 24, 1976.
At that time the lake was stratified with the hypolimnion beginning at about
40 feet. In the deeper basins (II and III) dissolved oxygen was severely
cepressed below 40 feet to 0.8 mg/] Hypo]1mnet1c oxygen deficits are-due
-yr1mar11y to oxidation of organic matter that is photosynthetically produced

in the lake (Hutchinson, 1975). Fvidence exists that Platte Lake has exhibited
a hypolimnetic oxygen deficit to some degree since 1940 (Brown and Funk, 1940).

Total phosphorus levels when the lake was stratified (August 24, 1976) and at
- 'sbring turnover (Apr11 14, 1976) are graphically shown in F1gure 3. Values
during stratification in the three basins averaged 0.013 mg/1 at the surface,
0.009 mg/1 at the metalimnion and 0.012 mg/1 at the bottom. At spring turnover
phosphorus levels averaged 0.011 mg/1 throughout the ertire Take. Phosphorus
levels for -the lake fall within the mesotrophic range of 0.010 - 0.020 mg/1.




Inorganic nitrogen levels, including nitrate, nitrite and ammonia for

- August 24, 1976 and April 14, 1976 are shown in Figure 4. Concentrations
throughout the Take during spring overturn averaged 0.34 mg/1. Summer

“inorganic nitrogen levels at the surface and in the hypolimnion averaged
0.015 mg/1 and 0.39 mg/1, respectively.

Chlorophy1l a and secchi disc determinations for August 24, 1976 averaged
4.7 mg/1 and 80 inches, respectively, over the entire lake. Both parameters
indicated Platte Lake as being mesotrophic (EPA, 1974).

A1l the water quality indicators, including dissolved oxygen depletion in

the hypolimnion, relatively high inorganic nitrogen, phosphorus, chiorophyll a
and Tow secchi disc measurements, indicate Platte Lake is mesotrophic. One
reason for Platte Lake's mesotrophic status is that the lake has received

a significant nutrient load from the Platte River Hatchery since 1929.

SEDIMENT CHEMISTRY

Methods

- Organic sediments were collected on August 24, 1976 at those stations shewn
on Figure 5. Samples were taken with a "Petite Ponar" dredge. The upper

- portion was removed from the sample and placed in a 250 ml1 glass container,
-refrigerated and returned to the Environmental Services .Laboratory in Lansing
for analysis of heavy metals, chlorinated hydrocarbons and phthalates.

Results and Discussion

Resu]fs of Platte Lake sediment analysis are given in Table 5a. Thé_preﬁent
pollutional classification of sediments by the U.S. Environmental Protection
Agency is provided in Tabie 5b. o

The heavy metal data shows- that zinc in particular, and copper, nickel and

lead values were above the EPA non-polluted 1imit. Total chromium levels were
extremely elevated above Michigan background levels whereas arsenic. and mercury
results were low. Sources causing the elevated heavy metal values are -uaknown.
No real differences in concentrations of heavy metals existed between these
two. stations. Further sampling should be undertaken including river sedimants.

MACROINVERTEBRATE STUDIES
Methods
Qunes ' : ' ‘
On gudy 23-25, 1970, replicate benthos samples were collected at 36 stations
(Figure 6) in Platte Lake with a 9 inch by 9 inch "Ponar” dredge:

Macroinvertebrate samples were again taken in Platte Lake on August 24, :976.
Replicate samples were taken with a 6 inch by 6 inch weighted "Petite Ponar"
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dredge at 25 stations shown on Figure 7. Twenty of the 25 stations were the
same locations as 1970. Replicate samples at 16 stations were also taken with

31 "Petite Ponar" on June 26, 1978 (Figure 8)}. During all trips samples were
washed on board through a U.S. Standard No. 30 mesh seive bucket. All remaining
material was placed in wide mouth quart jars, labeled and preserved with '
formalin. Upon return to the Water Quality Division's bielogical Taboratory in
Lansing, samples were sorted and preserved in a 25 percent ethanol solution.
Later, the benthos was identified and the data tabulated.

Results and Discussion

The evaluation of water quality by an analysis of biological conditions is the
most reliable method known (Wilhm and Dorris, 1968). Aquatic organisms and
their community structure are particularly useful in evaluating water gquality
cince some species of animals spend their entire 1ife cycle associated with
the lake while other species have life stages (egg, larvae and/or pupa)
dependent on the aquatic environment for varying periods {from as short as two
weeks or more than a year). '

Within a lake the littoral and littoriprofundal zone (nearshore) and profundal
(deepwater) zone each have their own characteristic assembleges of bottom
fauna. Communities within the nearshore areas of oligotrophic and mesotrophic
Jakes will commonly consist of a diverse fauna with high oxygen requirements.
Substrate variability is high in the Tittoral zone and species diversity and
competitive interactions are complex. By contrast the profundal zone is more
homogeneous with a less diverse macroinvertebrate community and sediments.

{f lakes become extremely enriched, to the point that phytoplankton densities
become so great that they shade out the submerged macrophytes, then the habitat
and animal diversity of the nearshore zone decreases. This also decreases
diversity and the abundance of the nearshore zone macroinvertebrates.

Increasing the supply of organic material to the hypolimnion can.cause oxygen
deficits or prolonged periods with tack of oxygen. This Towers macroinvertebrate
activity, reduces periods of growth and has an adverse impact on the profundal
pottom fauna and its survival. As lakes become eutrophic, shifts occur in the
percentage composition of the two dominant groups of benthic animals in the

- profundal zone, the chironomids (midges) and the oligochaetes {aguatic worms).

Generally, there is a reduction in the number of chironomids and other benthic
animals and a concurrent increase in oligochaetes {worms) among more productive
lakes. .If deoxygenation becomes too severe or toxic products are allowed

to accumulate, then even the worms will be killed (Wetzel, 1975).

1970 Study

Resﬁ]ts-of the June, 1970 benthos samp]ing are contained in Tab]e‘ﬁ (condensed
- Trom or§gina1 data). Table 7 contains a detailed work-up of the chironomids
{midges): - ' - : _




The macroinvertebrate community throughout almost the entire Take was diverse
and indicated good-excellent water quality. Table 8 and Figures 9 and 10
summarize the data for each transect and depth. In general, stations with
similar water depths throughout the lake contained relatively cemparab]e nenthic
communities. Only the area in the immediate vicinity of the river mouth had
different conditions. These river mouth samples contained more organisms and
a higher number of oligochaetes than other parts of the Take with comparable

- depths. The reason is probably the large amount of siit or organic material
in the substrate. Aquatic macrophytes were also abundant in this area.

~ Variations in macroinvertebrate composition throughout the lake appeared 0 be
more a function of substrate differences than water quality.

Platte Lake's littoral and littoriprofundal zone (less than 40 feet) contained an
average of about 21 species/station and 1700 organisms/mz. Midges, caddisflies,
mayflies, amphipods and other organisms were abundant in relation to the relatively
small numbers of pollution tolerant oligochaetes. Midges comprised about
43 percent of the community (individuals) whereas oligochaetes and the caddisfly-
~mayfly group comprised 11 percent and 10 percent, respectively. Many pollution
“intolerant and few tolerant forms were found. Caenis and Hexagenia, two
. pollution intolerant mayfly genera, were common as well as the intolerant midges
- Stictochironomus and Microtendipes. A pollution tolerant midge that responds
- positively to enriched conditions. Chironomus plumosus, was. found in very low
numbers.

Maximum stratification occurs at approximately 40 feet in Platte Lake, thus
samples taken at water depths greater than or equal to 40 feet were taker in
the profundal zone. Within this area of the 1ake the number of species
averaged: 10 per station and the organisms 785/m?. Oligochaetes and midges
comprised 22 and 49 percent of the profundal zone community, respectively.

The dominant midges were Chironomus and Procladius. Mayflies were found at all
the stations sampled at the 40 foot contour. None were found at deeper depths.
The only other organisms found below 40 feet were chaoborids, which are
extremely pollution tolerant and exhibit diurnal migrations to the epilianion.
This suggests that areas in the profundal zone deeper than 40 feet exh1b1t Tow
dissolved oxygen levels during summer stratification.

1976 Study

Results of the August 24, 1976 benthos sampling are given in Table 9. Table 10
and Figures 11 and 12 summarize the data for each transect and depth. At the
time of the study the Take was stratified at approximately 40 feet. Benthos

- communities sampled at this depth or deeper had probably been subjected to very
10w dissolved oxygen levels since early summer. - ,

The macroinvertebrate composition in the lake's littoral and littoriprofundal

zone was dependent on substrate as in 1970. The average number of species per
station and individuals per square meter were 7 and 404, respectively. The
numbers were much Tower than in 1970. The intolerant mayfly, Hexagenia, was
found at stations on transects B, C, D and E in depths up to 20 feet. Chironomids
dominated the macroinvertebrates (numbers of individuals) at all stations.
Facultative midge genera that were abundant included Cryptochironomus,
Cryptotendipes, Cladotanytarsus, Polypedilum and Micropsectra Chironomus {a
pollution tolerant midge) was abundant at most stations. .
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In the profundal zone an average of 3 taxa per station and 319 individuals

per meter squared were found at 40 feet. Chironomus dominated the benthos

and oligochaetes were sparse. The benthos at 70 feet (D-3) contained three

taxa and a mean of 645 organisms per square meter of which midges (Chironomus)

and oligochaetes comprised 53 to 37 percent, respectively. Limnodrilus hoffmeisteri

{pollution tolerant) was the only worm identified. Only at Station E-3 which
was located in 80 feet of water were all organisms except oligochaetes eliminated.

in summary, the 1976 benthos collection from less than 40 feet in Platte Lake
portrayed a relatively sparse macroinvertebrate community. Part of this poor
representation can be related to the time of sampling. By late summer, when
the samples were collected, many insects could have emerged. Generally, the
data would indicate fa1r-g00d water quality with moderate enrichment. The

- profundal zone benthos indicated depressed dissolved oxygen conditions.

1978 Stu_d'y_f

‘Results of the June 26,-1978 benthos sampling are given in Table 11. Table 12
end Figures 13 and 14 summarize the data for each transect and depth. In the
nearshore zone.12 species and 1221 organisms/m® per station were estimated

to occur. . Midges were dominant comprising 72% of the organisms collected.

. 81ightly Tess than 5% of the individuals were caddisfliies or mayflies. As

“in other years, variation in macro1nvertebrate composition throughout the lake
mas a function of substrate o

'vThe profundal zone conta1ned an average 5 species/station and 1109 organ1sms/m
Midges dominated the benthos at the 40 and 65 foot contours but the station in

35 feet of water was predom1nate1y oligochaetes and the pollution tolerant

- midge, Procladius (11%). It is significant to note that no mayflies were found at
the 40 foot contour as in 1970. Several samples from 40 feet were also analyzed
in the field but no mayflies were observed.

Compakison of 1970, 1976 and 1978 Macroinvertebrate Data

Data from 1976 is not directly comparable to the 1970 and 1978 information
because of the difference in sampling date. The samples for June 1970 and

June, 1978 would naturally contain more 1arger sized organisms than the lake
%ugust 1976 samples. Fewer insects species would have emerged.by early summer
“and the exposure period of the organisms in the produndal zone tb depressed
-dissolved oxygen levels would be less. The smaller immature insects are not
. sampled as effectively in lake summer. However, some general conclusions can

be made from these comparisons.

._F1gure 15 d1sp1ays the abundance of oligochaetes, ch1ronom1ds, and other
organisms at various depths for 1970, 1976 and 1978. Midge and oligochaete :
sbundance and species compos1t1on in the 1970 and 1978 data is not too dissimilar.
The most obvious difference is the lack of "other" organisms in 1978. Amphipods,
nayflies, caddisflies and snails were common in areas of the lake with 40 feet

or less water depth in 1970 but sparse in 1976 and 1978. Mayflies in particular,
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were found to the 40 foot contour in 1970 but were absent below 20 feet in the
two later studies. The reduction of these groups, espec1a11y the mayf11es,

since 1970 indicates that the rate of eutrophication in Platte Lake has <ncreased.
"~ Nutrient loadings to the lakes need to be reduced to reestablish more acceptable
- lake and water qua11ty o

PHOSPHORUS LOADING ANALYSIS
Methods |

A quantitative assessment of the phosphorus Toading. to Platte Lake was done by
using techniques given in a lake management manual by Reckhow, 1978. ' In-lake
: phosphorus concentrat1ons were est1mated by the 01110n-R1g1er Kirchner mcdel
which - 15 . : :

in-lake phosphorus concentrations (mg/1) -

phosphorus loading to lake (g/m2/yr)

retention time (years)

mean depth (meters) _
phosphorus retention coefficient )
0.426 exp (0. 271 z/t) + 0,574 exp (- 0.00949 Z/t)

Where P
' L
t
z

uuon BB

R
KD
Rkp

UCritical" Toading (the transitional Toading between o11gotroph1c and mesotrophic)
to the Take was derived by solving .the above equation for "L" w1th “p equa1
to 0.010 mg/1 (critical phosphorus concentrat1on)

Nutr1ent data used in the models included monthly operating reports from the
Platte Hatchery and STORET information collected by Comprehensive Studies

~Section and the Iniand Lakes Management Unit. Water: Management D1v1s1on supp11ed
the stream flow data needed for loading estimates.

RESULTS AND DISCUSSION

Lake and drainage area characteristics for Platte Lake are given in Table 1.
Platte River total phosphorus concentrations for 1977 and 1978 are contained
~in Table 13. . The phosphorus Toading to Platte Lake from the Piatte River and
- Platte Hatchery was estimated as follows:

1. 1977 and 1978 average TP concentration in Platte River above the
- hatchery = 0,012 mg/1. Brundage Creek was assumed to be the
same ‘concentration. ' 1 T

2, 1977 and 1978 average'TP concentration in Platte River below
hatchery = 0.033 mg/1.

3. g¥e;aged50% exceedence flow for Platte River beiow ‘hatchery =
, ng
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4. TP load in Platte River, Brundage Creek and Brundage Spring
- above hatchery = 1889 1bs/yr.

5. TP load in Platte River below hatchery = 5194 1bs/yr.

6. -Hatchery input for 1977 and 1978 = 5194 - 1889 = 3305 1bs/yr.
o It was assumed that 90% or 2975 1bs/yr of this phosphorus
eventually reaches Platte Lake. Substantial amounts of
phosphorus can be assimilated in a stream but this process -
is temporary (Keup, 1968).

‘7. Platte River flow increases 33.3 mgd between hatchery and
© Platte Lake at 0.012 mg/1 TP = 1216 1bs/yr.

8. Total Platte River TP load with hatchery = 6080 1bs/yr.
Total Platte River TP without hatchery = 3105 1bs/yr.

Month]y operat1ng reports from the Platte Hatchery were disregarded as means

of calculating the phosphorus Toad from the facility. The data for 1977 and
1978 was very inconsistent with phosphorus loadings from the hatchery amounting
"o 2573 and 1302 1bs/yr, respectively. The total annual budget for Platte

l.ake is presented in Table 14.

rhe'D1Hon—ng1er—K1rchner model was applied to Platte Lake to determine its
- affectiveness at predicting in-lake phosphorus concentrations by compar1ng
ca]culated values with measured values.

-z =8.8m ‘ L = 7196 1bs/yr = 0.321 g/mZ/yr
t = 0,72 years _— LE._
2/t = qs = 12.22 m/yr P in = 0.026 mg/1
: RKD = O 5268
P =002 mg/l

The theoretical in- 1ake phosphorus level (0 012 mg/i) agrees we11 with measured
otal phosphorus concentrations for Platte Lake. Average spring overturn levels
viere measured as 0.011 mg/1. It can be concluded that the model can be used to
predict_?n—lake phosphorus values.

_A graphical expression of Dillon's phosphorus loading criterion is-given in
Figure 16. When LT (1-R,) 1s plotted aga1nst mean depth for Platte Lake,
mesotrophic condition 1sKQnd1cated

The model was app11ed to Platte Lake to predict lake cond1t1ons prior to the
hatchery expansion in 1970. A rainbow trout rear1ng station existed at the

oresent hatchery site from 1928 to 1969, It is difficult to predict the phosphorus -

tpading from this facility because no chemical monitoring data is available.
However, Harry Westers of Fisheries Division (Personal communication, 1979)
ostimates a yearly production of 50,000 1bs. of fish. If a ratio of fish to food
uf 1:1.5 is assumed and 1,000 1bs. of food contains about 15 1bs. of phosphorus,

~.an annual phosphorus d1scharge from the facility would be approx1mate]y 1,125 1bs:

This estimate is based on dry pe!]ets which have been used since the mid- f1ft1es
Prior to this, liver was the primary fish food and it is not known how these two
sources compare in relation to the phosphorus discharge. Therefore, it appears
that the hatchery loading has comprised about 21% of Platte Lake's phosphorus
budget for many years. :




Applying the model to Platte Lake with loading values prior to the new hatchery
complex yielded the following:

z=8.8m L = 5346 1bs/yr = 0.238 g/m2/yr
“t = 0.72 yrs, — L;__ -
2/t = 12.22mjyr. T N E 0.019
| Rep = 05268
P = 0.009 mg/1

The theoretical in-lTake phosbhorus concentration of 0.009 mg/1 would indicate
that Platte Lake has been at the upper o11gotr0ph1c -lower mesotrophic state for.
many years.

The model was also applied to Platte Lake assuming complete removal of tha
hatchery phosphorus loading.

z=8.8m L = 4221 1bs/yr = 0.188 g/m?/yr
t = 0.72 yrs. . Lt
2/t = g8 = 12.22 mjyr P 1N =7 = 0.015 mg/1
Ryp = o 5268
P = 0.007 mg/]

It is apparent that removal of the hatchery loading would substantially reduce
the phosphorus concentrations in Platte Lake. A plot of this loading rate on
Figure 16 shows that without the phosphorus from the hatchery, Platte Lake
wou]d be well within the oligotrophic range.

The critical loading Tevel calculated for Platte Lake was 5,792 ]bs/yr This
means that for 1977 and 1978 Platte Lake received phosphorus at 1,404 l1bs/yr.
“in excess of this critical rate. Since the hatchery is the'on1y_contr011ab1e
point source of phosphorus and its discharge of 3,304 Tbs./yr. comprises-

~41% of Platte Lake's phosphorus budget, the maximum loading from this facility
could equal no more than 1,745 1bs/yr. to maintain Platte Lake at the "critical”
level (Figure 16). A loading value even less than this would be needed to
maintain Platte Lake phosphorus levels within the oligotrophic range (<0.01 mg/1}.
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Table 1 Lake and drainage area characteristics for Platte Lake_.

I. Lake Morphometry

Surface area: 2516 acres

Mean depth: 28.8 feet

Maximum depth: 90 feet

Volume: 73,590 acre-feet -
Mean hydraulic retention time: 263 days

T o ™M) —

1. Tributary Information

. : - ‘Drainage area. Mean flow
Platte River 150 'sq. m7. 132 cfs
‘Immediate ‘drainage? : 11.4 sq. mi. 5.7 cfs
IIT. Other Flow Sources
| Precipitation
Annual precipitation = ' 31 inches
_Annual‘evaporation _ 19.6 inches

~11.4 inches

! assumes 0.5 cfs/sq. mi.
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- Table. 5g Concentrations of heavy metals, chlorinated hydrocarbons and
' phthalates in sediments from Platte Lake, Benzie County,

August 24, 1976. Mean Michigan bacquound Tevels - -are

included (Va]ues based on dry weight). ,

: L Michiagan
Station Number : B-3 E-2 ___'Background**
Total Solids (%) 25 29 _
Volatile Solids (%) 2.8 8.0 o
Total Kjeldah! Nitrogen (mg/kg) -~ 1280 * 1280 * = -
Total Phosphorus (mq/kg) _ 400 - 380 _
Heavy Metals {mg/kg) '
Arsenic _ 1.8 .2 0.04
‘Copper 19 36 * o
Mercury : 0.12 0.04 o7
Cadmium : < 0.01- < 0.0] - A2
Total Chromium L 19 2 - 1.6
Zinc : 440 * . 500 % : 3t
Nickel ' S 36* 57 * o
Lead 53 * 65 * o 37
Chlorinated Hydrocarbons and Phthalates :
(ug/kg) D
Aldrin < & : <4
Dieldrin ' <10 <10
Chlordane - < 20 < 20
‘DD <10 . <10
DDE o < 10" < 10
o, p - DDT < 10 < 10
p, p - DDT. : < 10 <10
1242 PCB ' < 500 < 500
1254 PCB _ _ < 500 . < BOO-
1260 PCB ' ' < 500 . < 500
"~ DEHP ' 3600 3310
- DBP < 1000- <1080
011 (mg/kg) _ : 3880 * .~ 4380 % -

* Exceeds respect1ve EPA non- polluted 11m1t
*x Hesse and Evans 1972 :

-35-




Table 5h,

where indicated.

U.S. Environmental Protection Agency poliutional classification
of sediments (1977).

A1l values in mg/kg dry weight except

S Non Moderately Heavily
PARAMETERS - Polluted Polluted Polluted
Volatile Solfds (%) <5 5-8 >8
0i1 and Grease <1,000 1,000-2,000 >2 ,000
on © <40,000 40,000-80,000 >80,000

" Phosphorus | <420 420-650 >650
Amonia . <5 75-200 >200

=™ <1,000 1,000-2,000 >2,000

Cyanide <0.10 0.10-0.25 50.25

Cfron . . <17,000 17,000-25 ,000 >25,000

":Ménganese | <300 300-500 >500

_ Barium _ | <20 20-60 >60

0 Lead : <40 40-60 >60
C Merary <0 >1.0 >1.0

O Nkl <0 20-50 >50

o Rrsenic L s 3-8 >g

o Cadmiwmn % * 6

~ Chromium "_a;  s  25-75 >75
Copper: ' s 25-50 >50
Zine B <90 90-200 ©>200
PCB : - >10 >10 >10

* Lower Timits not established
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Table 7 . Complete midge data from simples collected with a Ponar dredqe from Platte River, Benzle County,
- Michiaan, June 23-25, 1970, )

Station: g F-1 F-1 £-2 | Fu2 F-3 £.3 A~ Az I-3 A3
5 ;

Chironomidae

Tanypodinae
Ablabesmyia annulata
A, mallochi {ornatd}

" AL menilis 19 - ' ' 0

A- parajanto {janta) 191 38 210 -
A, peleensis e ) 8 210 19
Al rainghe 17

fblabasmyia
inOtEa"ﬂE 13 e 1 i 364 e w0
3 onchapelopia 9
Conchapelopia/Arctopelopia 15 19 96 2 19
Labrundinia neopilosella 19
?rocladius 134 19 383 421 15 804 459. 536
Orthocladiinae
Brillia
Corynanocera scutellata . -,
Cricotopus sp. 2 of Roback 38 19 -
EpoicocTadius ephemerae
Chironominae
Tanytarsini
(ladotanytarsus 19
L. conversus ' .
%; sp. nr. dispersopilesus 19 19
icrosectra polita
W.7sp. 2 of Roback ‘ 19
K. sp. ar. 7 of Roback
Paratanytarsus disstmilis 38 134, 38
Tanytarsus glabrescess 19

T. sp. nr. glabrescens 19

" T. querla
T. sp. 1

;Z sp. 2
anytarsus {gp A of Roback)
Zavrelia

Chironomini _ . S
Chironomus . . 172 19 ) 38 77
C. gdecorus 42

38 © u8 19

M= M M™m

bt “TY gy p—t

96

19 g 19

%]

p. 2 ' )
tochironomus blarina 96
19 .7 19 19 38 . 38 38

Cryptochironomus
Cryptoc Tadaps ima . . 19
. 5p. nr. amachaerus . .
Cryptotendipes - - 134
icrotendipes . .
B. sp. nr, fudidus 96 .
U, modestus 153 191 19 19 1,129 . 328
D. nervosus 96
Glyptotendipes 172
6. Iobiferus
E. Sp. nr. senilis .
Harnischia curtelamellata
Kiefferylus
Fauterbornietla varipennis :
Microtendipes caducus 19 ~153 746
Microtendipes .
M. sp. nr. tarsalis
Nilothauma
Parachironomus carinatus 38 19 :
P. dirzches L 19
Paracladopeima 19
Paralasterborniella nigranatterale
Paratendipes albimanis 19 -

Phaenopsectra
Pseudochirgnorus prasinatus : .57
1,014 249

Polypedilum 134 ’
P.—ﬁ%ﬁeraie : 38 632 574 693 230 15
P, nr. halterale : 19 ’

Vo scataenum ' :

. Sp. or, tritum . .
Stictochironomus o - 1,302 19 . 172 153

T

a5

19

H“ﬂ“““HﬁWHHﬂ“Hmﬂﬂquqqdmmﬂﬂmm1m1wqqqqqﬂﬂ MMM Mt Mo
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Tabte _ji‘A {continued)

Station:

A-4

A-6 -6

A-7

B-2

A

8-1 B-1
A

Chironomidae
Tanypedinae
Ablabesmyia annulata
A, mallochi Tornata)
manilis

= parajante (janto)
k. peleensis -
ramphe
Ablabesmyia
C]]notanxg
Tonchapalopia
Conchape opia/Arctopelopia
Labrundinia neopiioselia
Pracladius .
Orthociadiinae
Brillia
Corynonocora scutellata

| E)F]3

A4 T MmN

Tt

Cricotopus sp. 2 of Roback
Epoicoc ladius ephemerae
Chironominae
Tanytarsini
Lladotanytarsus

T. conversus

sp. or. dispersopilesus
crnsectra polita

sp. 2 of Roback

M. sp. nr. 7 of Roback
Paratanytarsus dissimilis

Tar tarsus glabrescens

nr. glabrescens
1. gLerla

Sp.

sp Z

qu__rsus {gp A of Roback)
Tavrelia

Chironoming
Chironomus

.. decorus

T, Q!umosus

C. riparius

T. §taeger1
Llentans

sp. 2
Lryptochironomus blarina
(Ivus
Lochironomus
ocladopelma
» ip. nr. amachaerus

gg Totendipes

c atendipes
PRETRETS fumxdus
D modes tus
Q; nervosus
totendipes
obiferus
sp. nr. senilis
Harnischia curtelamellata
Kief,erulus
Lauterborniella yaripennis
Microtendipes caducus
HMicratendipes :
M. sp. nr, tarsalis
Nx!cthauma
Parachironpmus car\natus
direches

Varaciaao elma

3i"‘l

I

[==]

"1‘1-‘1 I

i-’ 11

L)

£
-l

s

19

19

38

134

38

19

19

Farafautcrburn1e11a ‘nigronalterale

Paratendipes albimanis
Fhaenaps{ctra

seudochiranomus pras inatus

Polypediium

’ Ealteraie
P. ™. nalle hallerale

. scalasmim

sp, nr, tritum
3“1ctoch;ronunus

H“ﬂ“ﬁﬂHﬂﬂaHﬂ“HﬂﬂﬁHqmﬂqqﬂmmmﬂmmmmmdﬁﬂﬂqqq b B i Bl B R B
=

19
19
19

19

-38

57
38

38

38

19

19 325

19

172

57

19 57

19

115 268

77

172

153
38
19

14

153

38

19

e

249

19

57

57

7

19

7

19

(BN

57

Cme
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Table 7

{continued)

B-2 B-3 B-3

B-4

B-4

B-5

B-5 B-6 a-6

B-7

A

8 - A B

ittt ekt l e o et et R it At e e B B e Fe R T B T B I R e e gt B B R i R B b b e i Bt

Chironomidae

Tanypodinae
Ablahesmyia annulata
¥ A maliochi (ornata})
AL montlls
arajanto (janto)
peleensis

I_ ramphe
Ablabasmyia

Clinotanypus
onchapelopia
Conchapelopia/Arctopelopia
Labrundinia neopilosella
Procladius
Orthocladiinag
Brillia
Corynonocora scutellata
Cricotopus sp. 2 of Roback
Epoicoc;adius fphemerae
Chironominae
Tanytarsini

Cladatanytarsus
C. conversus

€. sp. nr. dispersopilesus

Hicrosectra polita
sp. 2 of Roback
M sp. nr, 7 of Roback

Firatanytarses dissimilis

Tanytarsus glabrescens -
[ 1. sp, nr. g]abrescens

n tarsus (gp A of ﬂoback)
iavrei1a

Chironom1n1

Cr yptoch1ronomus blarina
L. fulvus

f'yg ochironomus

Cryptoc adoge]m
sp. amachaarus

f‘ygtotend1ges

Dicrotendipes
0. sp. nr. fumidus

. modestus
g_ nervgsus
Glyptotendipes
G. iob1ferus
B. sp. ar, senilis
Harnischia curtelamellata
Kiefferulus
Cauterborni Lauterborniells varipennis
Microtendipes taducus
Ficrotendipes
K. sp. nr. tarsalis
Nilothauma

- Parachirodomus carinatus
P. direches

Paracladnpe Ima
Faraiautbrbo=n1e11a n1grona!terale

Paratendipes albimanis
Phaenopsectra

Pseudochironomus prasinatus

Folypedt fum

P, halterale

P. or. halterale

T, scalaenun .
sp. nr, tritum

Stictochironomus

134 57
38

134 459 306

18

19

33 19

19
19

19 77

96 : 19

-51-

96

19

536

-:.. 38 P

SREM

18

¢

96

19

19
115

134

115

19

287

172 96
19

8 - 19

} 19.

19

9%
19 . 57

670 ’ . 5Y

19

1

57

19




Tanle 7 {continued)

Station:

€-3

€-3

B A B

B

Chironomidae
’ Tanypodicae

Mt I MM

=t T] bt

T ST T T e T T e UV T T bt el 1t o Ty W o S S T T S et e o o MMM M M M

)

Ablabesmyia annulata

A malTechi (ornata)

. AL manilis

A, parajanto (janto)
A7 peleensis

&, reupiic

Abtabesmyia

CTinctanypus

Conchapelopia

fonchape iogia/A_rc:_ggglcmig
Labrundinia neopilosella
Procladius :

OrthocTadi inae

Brillia
Corynonocora scutellata
Cricotopus sp. 2 of Roback

Epoicocladius ephemerae

Chironominde
Tanytarsini

Claddtanytarsus

. conversus -
T sp.oor. dis%ersogilesus
#icrosectra polita

M. =p Z of Roback

M. sp. nr. 7 of Roback

Paratanytarsus dissimilis
Janytarsys glabrescens
1. sp. nr. glabrescens

o

. 3. querla

J. sp. 1

F Sp. 2 ( |
anytarsus {gp A of Roback
Zavratlia )

Chirononini

Chironomus
C. decorus
€. plumosus
C. rigarius .
T, Staegeri
C- Tentans
. SP., .
Cryptochironomus blarina
C. fuivus
ryptuchironomus

TryptacTadopema

L. sp. ar. amschaerus
Cryptatendipes
Dicrotendipes

}. sp. nr. fumidus

0. modestus

D, nervosus
Glyptatendipes

G. lobiferus

G, sp. nr. senilis
Harnischia curtefanellata
Kiefferulus S .
Lauterborniella varipennis
Microtendipes cadutus -
Microtendipes B

W Sp. nr. Earsaltis. .

" Wilothauma

Parachircnomus carinatus
P, direches = -

. Pa-acTadopelma
Paralauterborniella nigronalterate

77

19

Paratandipes aloimanis

Phaenopsectra ]
Fseudachironomus prasfnatus

Polypedilum

. P halterale

P, or. Halterale
Py scalaenum

.« 50, or. tritum
Stictnchironomus

19
38

38

77

19

.19

287

7 38

77

19

38

18

1% 19

287 153 306
38 15

k4 19 134

-52-

115

153

19
1206

19

344

38

19

57
804

153

35 206 134

19
19

38

77

19

19 ’
) 77-

19

R L PR
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Table 7"7__(cnntinuod)

Station:

C-5

C-6

C-6 c-7 ¢-7

c-8 c-8

E-1

E-1 E-2

A B

A

[ A

Chironomtdae
Tanypedinae
Ablabesmyia anmulata
A, millochi {ornata}
: %: monilis :
. parajarte {jante
A peleensis
A ramphe
fhTabesmyia
tnotanypu
; Conchapelopia
onchapelopia/Arctopelopia
Labrundinta neopiloseila
Procladius
OrthocTadi inae
Brillia
Corynonocora scutellata
Cricotopus sp. 2 of Roback
EpoicocTadivs ephemerae
Chirenominae
Tanytarsini
Eladotanytarsus
€. conversus
sp. nr. dispersopilesus
Microsectra polita
M. sp. 2 of Roback
M. sp. nr. 7 of Roback
Paratanytarsus dissimilis
Tanytarsus glabrescens

T. sp. nr. glabrescens

T- guerla

T 5. 1

T. sp. 2

Tanytarsus (gp A of Roback)
avrelia

L’
1=

Mttt

1]

Chironomin3

Chironomus

Cryptochironomus blarina
L. fulvus

Cryptochironomus

CryptocTadope ima
L. sp. nr. amachaeruys

E; sp. nr. fumidus

D. modestus
D, TNervosus

Typtotendipes
G. lobiferus
G. sp. nr. senilis
Harnischia Curtelamellata
Kiefferulug
auterborniella varipennis

—_— =

Microtendipes caducus

Microtendipes

M. sp. nr. tarsalis
Nilothauma
Parachironomus carinatus
P. direches

Paraciadupelma
Paralauterborniella nigronalterale

Paratendipes aibimanis

Phaenopsectra
Fseudochironomus prasinatus

olypediium
P. halterale
P, nr. halterale
P scalaenum

. Sp. Ar. tritum
Stictochirenmuas

F
F
F
F
F
F
F
F
F
F
F
F
F
F
T
T
T
T
T
T
T
F
F
F
F
F
F Cryptotendipes
F icrotendipes
F
F
F
T
T
T
F
T
i
F
F
F
1
F
F
1
1
F
F
I
F
F
F
F
F
1

eV R et L e e Sl e e

402

38
38

19

7

38

19

19

19

230
19

[y ST TP

38
19

19 19

287 m 134

19

19

19 38

19 38 1%
77

57
115 134
38

19

13
k1 38

N5 288
19 249 268

-53-

G L AR o N b iR 1 e

38 -

134

172

19

17

77

19

19

191

364 421

153
19

230
38

T

19

SRRy

18,

18
19

96

7?‘._

115

- 458

134

8

9

19. 38

19
12

8 230

L3

AR T




Tabte 7 (cnnt{nuud)

E-7 E-7

E-§

E-B

£-9

Station: £-2 E-3 E-3

]

L)

Chironomidae

T bt Y] 4t o anf e ") 7T T W YT

-

JﬂmﬂﬂﬂumﬂHHﬂﬁmﬂﬂmHﬁquqmmmmmmmmwmqﬂqqqqq MATMTM M Y M T N T e

I_Tany

aa

OrthocTadiinas

podinze

Ablabesmyia annulata

A maTochi (ornata}

. monilis

- Parajante {janto)

- peleensis

- iamphe '

biabesmyia ) 7 19
g inatan¥gg§ - 57
onchapelopia

ConchapeTopia/Arctopelopia

Labrundinia neopiloseiia
roctadius

bl

[

|

210 153 459

Brillia =~ -

Corynonocora scutellata
Ericotopus sp. 2 of Roback 18
Eguicociadius ephemerae

Chironominae
Tanytarsini

Cladotanytarsus
€. conversus 13
€. ‘sp. nr. dispersopilesus %
Microsactra pofita

. Sp. ¢ of Roback

- &n, nr. 7 of Roback
#Eratanytarsus dissimilis

anytarsus glabrescens

- SF. Ar. glabrescens
T, guerla :

sp. 1

' ™ sp. 2

Yanytarsus (gp A of Roback)
avie:1a

Chi

ronomini
Chironomus 9

. dacorys

. plemasus 19
. riparius el

L. Staegeri . 13
L. tentans

Cosp. 2 .

Crggtochironomus blarina 19
- Tulvus .

ryptochironomus

Locladope Ima

+ %p. Ar. amachaerus

ictendipes
crotendipes
. §p. nr. fumidus 19
. Modestys :

E% nErvosus

Glyptotendipes

B, lotfferus

ﬁL sp. nr. senilis : 19
arnicchia curteiamellata

Kiefferylus

Lavterborniella varipennis 38

Bicrotendipes caducus 18
Microtendipes :

A

r1f1;ﬁ

19

EE;I

 ®. sp- Ar. tarsalis

HYipthauma -

Parachironomus carinatys

. gireches

ParacTadope Ima :

Paralauterbornietla nigronalteraler 57

Faratendiges albimanis

Phasnopsectra ] 3 .

's?udoch;rnnomus prasinatus 4?3 19
3 Tum . -

‘5? ha?tera!e 249 ‘57 57

P, nr. halterale

P_ scalzenun

P. sp. nr. tritum

SEictochirgnomus

=54~

19

19

402 .

19 .

612

19
19

440

96 134

38

517 593

12

96,

19

689

77

19

1034

118

402




Table 7 (continued)

Station:

Chironomidae
Tanypodinae
Ablabesmyia annulata
A. mallochi {ornata}
AL monilis
A gg¥gjanto {Jante)
A. peleensis
A, ramphe
AbVabesmyia
inotanypus
Conchapelopia
Conchapelopia/Arctopelopia
Labrundinia neopiioseila
Procladius
OrthocTadiinae
Brillia
Corynonocora scutellata
Cricotopus sp. 2 of Roback
Epoicocladius ephemerae
Chirorominae
Tanytarsini
Cladotanytarsus
. conversus
T, sp. nr. dispersopilesus
Microsectra polita
M. sp. 2 of Roback
H. sp. nr. 7 of Roback
Paratanytarsus dissimilis
Tanytarsus glabrescens

I. sp. nr. glabrescens
T, guerla
T, sp. 1 .
T, sp. 2
Tanytarsus (gp A of Roback)
Zayrelia
Chironomini
Chironpmus

[ corus

T =~ M

ot =TTt 4t

<]

€, 5p.

Cryptochironomus blarina
L. fulvus
Cryptochironomus
CryptocadopeTma
L. sp. nr. amachaerus
Cryptotendipe
Dicrotendipes

. sp. nr, fumidus
. modestys
nervosus

totendipes
G. iobiferus
G. sp. nr. senilis
Harnischia curkelamellata
Kiefferulus ™
Lauvterborniella varipennis
icrotendipes caducus
icrotendipes
M. sp. nr. tarsalis
Hilothauma
Parachiranomus carinatus

P. direches
Paracladopelma
Paralauterbornieila nigranatterale

t

1=1=]

:

[7)

=

=

Fggatendipes albimanis
haenopsectra
seuduchironomus prasinatus

Polypediium
F. halterale
¥, wr, halterale
F. scalzenum
F. sp. nr. tritum

Stictochironomus

96 287

19

19

459 96

287

38

287

-55. .

57

19

.383

19

' '87

s 19

96

268 96 - 96

57

19

38 19

38

19

19

57 230
249 . 49 191

57

473

19

19

19

77

0230

249

118
230

T 96

‘M

Hs

19

57

11

38

57
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recarded as estimated numbers per meter squared.

Station Humber:

F-1

F-3

A-]

9 - Macroinvertebrates collected with a Petite Ponar from Platte Lake, Benzie County, Michigan, August 24,

Organisms

A-Z

frepth (Feet):

7

F-2
5

12

Substrate:

Sand
Plants
A B

Sand

Plants

[
Sand.

Sand
511t

Sa d

Sampie:

Shells
A [

_ Sheils
A

Scient:ftc Nmne

Au]udr1lus amearicanus

AT piquati
A, pluriseta

era nivea

Cimnodritus heffmeisteri

Naididae

Piguetiella michiqanensis

Potamothrix moldaviensis

Stylaria lacustris

imnature w/o capiltiforms

undetermined

Gastropoda {snails)

Amnicola

Helisoma antrosa

H. campanulata
Physa

Valvata trica

Pelecypoda {clams) _

Anpdonta grandis
Lampsilis siliguoidea

Pisidium

Sphaerium
Amphipoda (scuds)

Ephemeroptera {mayflies)
Hexagenia limbata
Megaloptera (dobsonflies)

Hyalella azteca

Sialis

Chironomidae (midges)

pupase
Ablabesmyia
hironomus
C[adutanztarsus
Cryptecladapelma
Cryptochironomus
Cryptotandipes
icrotendipes
D. modestus
Endochiranomus

Glyptotendipes

Micropsectra
arachironomus

Paracladopeima
Paralauterborniella

Paratanytarsus
Phaenopséctra
olypedilum

P halterale

F. scalaenum

Pseudochironomus
Procladius
Stictachironomus

Tanvtarae

anytarsus
pupae

Total Number of Species/sample
Total Humber of Individuals/m?

Combined Samples-?oté] Species/

station

Combined Samples~Mean

Individuals/m?

% Qligochaetea Individuals/station
% Chironomid Individuals/station

% Mayfly Individuals/station

% Other Individuals/station

* Immature and undetermined Oligochastes and Chironomid pupae are not included in spééies counts

43 43
43

43
516
129 43

43 172

43

43

3 6
258 1,032

- 43

43

43

172
43

43

g7 -

43

43

8
860

43

43

43

43

43

7
387

43

43

43

43

.- 86
43

215 215

a0 172

516 215
172 86
43 a4

m
1,848 1,319

43

172

43

43

43

43

430

258

50
25

25

43

43

2
86

-258
172

.43

86
1,204
129

86 .

._.43

i
529
86

3
516

43

86

430
473

215
129

Co32
2,236

43
1,462

215
7
4,513

15

3,325
28

701
1.9




Table 9 {continued)

Station Humber: ' A-3

B-3

B-4

Depth (Feel]: L

)

. . Sand
Substrate: Shells

Clay
511t

CTay
S5ilt

Sample: A H

TS Scientific Rame

- mm|mm

= M MMM Mmemmen

e o b R R B R L

Oligochaeta {aguatic earthworms)
) Au odrilus americanus
ETguet
pluriseta
ero nivea
“Timnodrilus hoffmeisteri

Raididae

Piouetiella mich\qanensis
Potangthrix mo!davaensls
Stytaria Tacustris

Tmmatire w/o caplilrforms B 387

undetennined
Gastrupodd ‘(snails)

Amnicola - Lo
Helizoma antrosa
i campanuliata
h 5a
alvata trica
Pelecypoda {cTams

Anodonta grandis
Lamgs1i1s 51i1guo1dea
isidium
39haer1um .
Amphipoda Tscuds)
- Hyalella azteca
'Ephemerupteaa (mayfTias)
Heragenia limbata
Megaloptera
Sialis
thironomidde (midges)
pupae L3

Ab | atesmyia

%?j;gnunus a3
adotanytarsus )

Cryptocladapeima

dabsonflies)

Lryptatendipes
Dicrotendipes
. modestus
Endochironomus
: totendipes 7
o crgpsectra . 43
- -Parachironomus a3
- Paracladopelma 3
ParzTagterborniella
Parztanytarsus

Phaénopsectra
PolypediTan

. hJltérale : 43 172
P, scAlaenum :
Pseudechironomus

rociadius

Stiztcehironomus
anytursus ’
pupae”

Jotal iumber of Species/sample 4 5
Total Number of 1nd1v1duals/m2 387 m

Combined Samp?es-Total Species/

station &
Combined Samp]es—Mean

Individuals/m? . 559

% Dligochaetea Individua]s/stat:on 46,
. % Chironomid Individuals/statien 53.
% Mayfly Individuels/station 0
¥ Other Individuals/station 1]

ﬁrzgtocﬁironcmus _ 172 B6

43

86

43

86
3
258

408

el

2
2
5.
0

) Ot

- 43
43

43

86

43

172

a3
43
43

7
559

86

129
215

3

430

387

9

thoOo

129

43

43
43

4
344

6
.4 _

* Iumatdre ans yndetermined Gljgochéetes and Chirunomid”pupae are not included in species counts.
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43
43

43

43
43

215
86

43

172
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tavle 7 {continued)

Station Number: £-1 c-? ] C-4 - Cc-5
DRpTR(FavE)T 10 20 . 40 70 10
Sand -Clay - Clay ) Clay
Substrate: Silt - . Sand . Clay - - - Shells Sand
Sampie: I A ) ) A A

TS Sclentific Name
0ligochaeta (agaatic earthworms) . : ‘a3
Aulodrilus americanys . : '
- -A. piguetd )

A. pluriseta
Bero nivea
Limnodrilus hoffmeisteri
a1gtdae
Pigugtiella michiganensis - . ) £
F Potamothrix moldaviensis . ) . Co )
; tylaria lacustris
imnature w/o capilliforms 86 B . 34
undetermined
Gastropoda (snails)
Amnicola . : 5
Helisoma antrosa . - 43
H. campanulata B £
Physa
alvata trica

Pé]ecypnda. {cTams ) ’ ’ ) ' 43-.
Anodonta grandis L i
Lampsilis siiiguuidea - . :

isidium : R .
Sphaerium 86 172 129 . : R : :
Amphipoda {scuds) : i .

. Hyalella azteca .
Ephemeropiera Tmayflies}

Hexagenia 1imbata 172 8
Megaloptera {dobsonfiies) |
Sialis |
Chironomidae (midges} L e |
pupae . S . ;
|

|

|

- mmm

M s M MMM MM

Ablabesmyia -
Chironomus 43 86 86 3M ) 301 172 172

adotanyfarsus . :
CryptocTadapeina 43 . ) S . o
ryptochironomus . S
Lryptotendipes 387 258 86 86 ] f13 4.3
Dicrotendipes ) . ‘
D. modestus .
Endochironomus - ) ‘ o

tatendipes . . , ) _ ‘

|
; l
Micropsectra 301 86 _ . . ‘
arachironomus ) _ )
Paraciadope Ima - 43 . 43 ‘
Paralauterbarniella 43 43 _ _ _
o

aratanytarsus
haenopsectra
0 lypediium . I
P_F. ha]%era e - o .

. Scataenum . e 86 :
Psgudochirononus ) " 86 s
ProcTadius : 172 43 { o R
Stictochironomus 172 : a7 129

ian[tarsus 215
pupae 129

* Total Number af Species fsample n 9 3 1 2 1 3 - 4 N -2 =11
Total Number of Individuals/m® 1,806 3 258 387 387 -3 301 344 B 1 1,075

"H—ld‘-—‘ﬂ'ﬂ'ﬂ‘ﬂ'ﬂnl—i'n‘ﬂ—-l'ﬂ’ﬂ'ﬂ'n'n‘ﬁ'ﬂ—i’ﬂ .

SR 55

Combined Samples - Tota) Species/ ) .

station 1 4 -2 5 - 12
Combined Samples -~ Mean C .

Individuals/m? 1,268 322 : 345 . 322 623

2.5 : 0 34.5
7.5 = 78.3 ' 55,2
[ 0. : 0

0 26.7 . 10.3

% Oligochaeta Individuals/station 3.4 1]
% Chironomid Individuals/station 86.4 60
% Mayfly Individuals/station 10.2 0
% Other Individuals/station 1] 40

o -

* Immature and undetermined OHgouhaetes and Chironomid pupae are not indcluded in.species counts.,
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1 Table _C  (continued)
Station ¥umber: p-1 p-2 : 0-3 -4 D-5
; DEpTR(Teet): 20 40 70 40 BN
3 ’ 4 : : Clay
Substrate: Shells Clay Clay Clay Sheils
Salifites T
: A B A B A B A B A B
TS Scientific Name ’

Gligochasta (aguatic earthwarms)
%Qodri]'us americanus
. Digueti
A, pluriseta

Dero niveq ) ’
Uiraodrilus hof fmeisteri 43 43 43 86 43 : 86
. Naididae ’
Piguetiella michi anensis
F Potamothrix moldaviensis
: 3 glarla Tacustris R
Tmnature W/o capilliforms 128 258 LEEI O V- 43
undetermined - 5
Gastropuda (snails) -
Amnicola . 43
elisoma antrosa

H. campanulata
Phisa

fivata trica '

Pelecypuda (clams)

Anogonta grandis

Lampz111s siliguoidea : 43 ,

1sTdTum .

Sphaerium 86 86 - 86 ' 129 86 43
Amphipoda {scuds) ) . ) . .
; - Hyalella azteca .- - o : } a5
' Ephemeroptera {mayf Ties) ' :

Hexagenia 1imbats = A3
Megaloptera (dobsonf] tes): = .

-« M.

m M. N~

'™

. Sialis L
Chironomidae (midgas)
Plﬂ}’iig y '1 B : . S
btabesmyia . - . ‘ : : : : :
hiroronus - 0. T g 215 43 5§45 43 301 516
. Cladotanytarsus " . .. - : . '
[ JPioC tadapeima - . ' . ) gg
tochironomus - . . - .
-Erypistendipas : . 43 86 .
Dicrotendipes ) B
. Modestus - : .
- Endockironomus
totendipes -

o dficropsecira -
© .o FParachironomus:
'Faracladop_efma Co
- Faraluterborniella
-, Paratanytarsos : : : .
. PasGhopsectra .43 . . :
Polypedilum : . . M
P halterale L ) .

“PL scalasnum

'-“

ol

1

>~

seudochironomus - . ) ' ’

freclacius o 43 - 43 43

iatictoc'nironomus' . - a3 . o
anyltarsus i . ) . e

‘Plpae T . Sy

N

‘ -1--1_9-"-“-‘1"_-'g-n_-ri-_-u--if‘n-'i'n'nﬂx-nm-vi-n-dﬂ R

- Total Nyuber of Species/sample 5 7 2 3 2 $3 4 _
~Toetal Number of Ipdiv-iduals/mz.- 258 559 0 129 946 334 559 - §'|? : 215 3447

“Combined Samples-Total Species/ . o -
. statian . : 9 L 3 4 - 6
Lombined Samples-Mean : - . . : .

Individuals/station | - 408 215 645 688 ‘280

0w 36.7 3.4 23.1
60 53.3 59.4 30.8
0 0 . . S )

30 : 10 6.2 4.1

77’8 OHgochaeta: Individuals/station
;- ¥%-Chironomid Ihdividua‘ls/statioh 68,
% Mayfly Individuals/station ) :

%.0ther Individuals/station : 2

Do
Wt B

L3

_i* Iu'rna:_t"ure:_and undetermined 0ligochaetes and Chironomid Pupae are not included in species counts.
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Tahle }3_ {cont {nund}

statd mbher:

£-1 E-2

£.q

£-5

Depth [Feet}:

20 a0

E~3

a0

£~
20

Substrate:

Clay

Shells

SampTe:

Clay Clay
B A B

“Clay
A

«
Clay

5

15 Scientific Name

- memen

M Mmmmm Moo

TH bt np =t ST T T e ey TV e T T M o 4y Tty

Oligechaeta (aquatic earthworms)
- 2u10&r11us americanus 172
. pigueti
A, pluriseta a3
Bers nivea
Limnodritus hoffmeisteri
Naididae )
: Piguetiella michiganensis
i Potamothr;x moldaviensis
Stylaria lacustris
Tmmature w/o capiliiforms
undetermined 43
Gastropoda (snails)
Amnicola
Helisoma artrosa

H. campanutata
'Ph¥sa
alvata trica
Pelecypada {cTams)
Anodonta grandis

Lampsilis siliguoidea
isidium
Sphaerium
Amphipoda (scads)

Hyalella azteca
Ephemeroptera {mayfiies)
Hexagenia limbata
Megaloptera (dobsonflies)
alis
Chironomidae (midges)
pupae

Ablabesmyia . .
Thironomus 129
Cladotanytarsus
CryptocladapeTma
ryptochironomus 43
Cryptotendipes
Dicrotendipes
. modes tus
Endochironomus 43

Glyptotendipes
Hicropsectra

- Parachironomus
Paracladopelma
Paralauterborniella
Faratanxtarsus
haenopsectra
0 lypedi lum
¥ hatterale
P. scalaenum

seudachironomus
rocladius 43

Stictochironomus
Tanytarsus 86
pupae 43

Total Mumber of Species/sample 7
Total Number of Individuals/m? 645

Combined Samples-Total Species/
station

Combined Samples-Mean-
Individuals/m? :

¥ 0lfigochaete Individuals/station
% Chironomid Individuals/station
% Mayfly Individuats/station

% Other Individuals/station

* irrmaturg and undetermined Ot{gochaetes and Chironomid pupae are not included in species countlsﬁ.

43

43
43 43

43

43

129 43 129

3
258 86 215

10 3
451 150
3
5

0o

colln
BURYS

3.
7.

4
4,

00O —
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129 43

602 516 86

1
817 602

1
710
100

0

¢

0

/

215

1

172

o
[=J=J e

thon

a3’

&~

b i ]

oo

129

43
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Table 13. Total phosphorus concentrations in the Platte River immediately
above.and below the Platte Hatchery.

Station Number:

Station Location:

100051
Above Platte Hatchery

(Data from STORET)

100015

January
February
March
April
May

dune
July
August
Septémber
{ October
November

December

' 1977-78 Mean

1977 1978
.014 .009
.015 .01
.006 .0186
.004 .007
.012 014
012 .015
.025 013
.037 .013
.009 .010
.007 .009
.010 .009
.007 .01

0.012 mg/1
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Below Platte Hatchery (US-31)

1977 1978
.036 018
037 . .018
.025 .041
012 .047
.031 029
.020 .031 -
.037 .049
.030 041
.030 .043
.023 042
.046 .051
.020° .032
0.33




Table'14 ~  Annual total phosphorus Toading to Platte Lake based on data
- from January 1977 to December 1978.

Source | ibs P/yr % total

A. Tributary

- Platte River (without hatchery) 3105 43

B. Immediate Drainagel 236 3

C. Septic Tanks? 125 2

D. Precipitation and Dry Fallout® 755 11

E. Hatchery* 2.5 Al

: Total 196 100

Based on ratio of immediate drainage area to total river drainage area

See EPA Working Paper No. 1 (200 dwellings)

Tague, 1972 (0.3 1bs/acre)

Total natchery Toad was 3305 1bs/yr. River assimilation of 10% was assumed.

£ oW N
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