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Abstract

In this study of the macrozocbenthos in the Detrolt River and Lake 5t,
Clair (including Anchor Bay) in April and July 1977, we identified a total of
71 invertebrate taxa, 46 of which were comson to both the river and the lakas.
Some fauna, including the Oligochaeta, chironomid larvae, and the polychaete
worm, Hamﬂnkin specioss, were widely distributed throughout both water
bodien. Other taxa, such as Hyalells azteca, Asellus sp., and Lirceus sp.
were found primarily in Anchor Bay, Between 1963 and 1977, the denalty of
oligochastes increased in parts of Anchor Bay while the density of sphaeriid
clams declined throughout the lake,.

In the Detroit River, the macrozoobenthos in Ontarioc waters included
pollution=-intolerant ephemeropterans and was, in general, more diverse than
that in Michigan waters, The low diversity of macrozoobenthos and the high
percent composition (93%) of pollution-tolarant oligochaetes in Michigan
waters of the river indicated that these waters were saveraly impacted by
pollution. Comparison of oligochaete densities reported in earlier surveys of
Michigan waters of the Detroit River with thosae found in the present study,
showed that one area just above the mouth of the Ecorse River (station 301}
was more heavily polluted in 1977 than it was in 1957 but that there had been
little change in the percent composition of oligochastes elsewhere in the
river during this pericd.

The nueber of benthic inwvertebrate taxa in open waters of Lake St. Clair
(56), and in Anchor Bay of Lake 5t., Clair (57), was higher than in the Detroit
piwver (49). The Oligochasta was the most abundant group in the lake
{including Anchor Bay) but the low relative abundance of this group there
[25-49% of the total by numbar), indicated that the benthic enviromnment in the
lake was relatively unpolluted., Imsmature insects, a preferred food of many
fish in the Great Lakes, were relatively abundant and widely distributed
throughout the lake,



Introduction

The St. Clair-Detroit River ecosystem supports a4 valuable recreational
fighery that serves large numbers of people in the vicinity of metropolitan
Detroit. About two million angler days (488 of all non-salmonid Eishing
effort in Michigan waters of the Great Lakes) were recorded in 1975 for the
0.5. portion of Lake St. Clair (Jaworski and Raphasl 1978). Factors
responsible for the apparent high production of fish populations in this
connecting waterway (Robert Haas, personal communication) are not completely
known, but undoubtedly include the high gquality of water entering from Lake
Huron and the presence of substrates that support a rich banthic food supply
[Dawsan 1975; Hiltunen 1971 )=-an important component in the diet of many fish
in thess waters (Great Lakes Fishery Laboratory, unpublished data).

in 1977, we conducted the present study in the Detroit River and Laka 5t.
Clair (including Anchor Bay) to provide a current description of the distri-
bution and abundance of macrozoobenthos. Results of our study were compared
with those of surveys made 15=20 years earlier, to determine whether any quali-
tative or quantitative changes in the benthos had occurred in the intervening
period. Because the composition and abundance of macrozoobenthos are indices
of water quality conditions; changes in water gquality in the study arca were
also deduced from this comparison. Supplemsntal sampling was also done to
provide information about distribution and density of macrozocbenthos in areas
that had not been previously studied.

Mathods and Materials

In April and July 1977, we collected samples of macrozoobenthos at 11
atationas in the Detroit River, at 36 stations in Anchor Bay of Lake Bt. Clair,
and in open waters of the lake proper (Fig. 1; Appendix 1). With few
exceptions, we sampled at each station in April and July (Appendix 2). &ta-
tions in the Detroit River were established downstream of the Detroit-Windsor
metropolitan region in areas that had been sampled previously by Surber (1956)
or Vaughan and Harlow (1965}, or that were bealieved to be representative of
previously unstodied sections of the river where sediments accumulate.
Channals of the river were avoided as saspling locations, bacauss the hard,
current-swept bottom could not ba sampled effectively with a Ponar grab.
Moreover, ENCOTEC (1974) had recently published a desoription of the macro-
zoobanthos in the mid-channel of the river. Stations in Lake St. Clair proper
were located at intervals of 5.6 km (3.5 miles) on a rectilinear grid. Hard
bottom in the southern portion of the lake prevented sample collectlon in that
area. We also sampled at stations 208, 223, 226, 227, 229, and 230 in Lake
ft. Clair proper, where macrozoobenthos had been collected previcusly
(Hiltunen 7971; MDHR 1975). In Anchor Bay, the relatively amall area of
offshore vaters did not accommodate the statlon-grid interval we used in Lake
Gt. Clair proper, so we located the stations in the bay at about 2-ka
{ntervals along three ranges on compass bearings of 85%, 205%, and 245" from
station 101 (Fig. V). Stations 100, 101, and 102 coincided with locations
whare macrozoobenthos was sampled in previous studies (Hiltunen 1371; MDKR
1975},



Doring each visit to a station, three replicate bottom samples were
ecollected with a Ponar grab that sampled an area of 484 ﬂzl these samples
where examined as theay were removed from the grab and the substrate
composition or bottom type was recorded (Appendix 3). Each sample was washed
through a U.5. Standard Mo. 30 (0.65 mn) wire-sesh sieve. The residus
containing the macrozoobenthos was bottled and preserved in 10% formalin. In
the laboratory, the macrozoobenthos was extracted with forceps from the
renidue with the aid of a dissecting microscope. All animals were identified
to the lowest feasible taxonomic rank. All organisss in each sample were
counted individually except the sponges and bryozoans, which live as colonial
masses and were recorded merely as present. The mean numbar of
macrozoobanthic organisms per grab was converted to mean number of individoals
per sguare meter by multiplying by 20.66, the fraction of one square meter of
surface area taken by the Ponar grab in one sample.

Results

Macrozoobenthos in Anchor Bay, in the remainder of Lake St. Clair, and in
the Detrolt River was composed of 7)1 or more invertebrate taxa (Table 1). The
majority of these organisma could ba included in nine taxomonlec groups:
Mamatoda, Dligochaeta, Polychaeta, Amphipoda, Isopoda, Diptera, Ephemeroptera,
Gastropoda, and Pelecypoda. The percent composition, by number, of these
groups in tha total fauna in April and July combined was 99% in the Detroit
Rivar, 94% in Anchor Bay, and 97w in the remainder of Lake 5t. Clalr proper
{Table 2].

The distribution and density of the Nematoda was about the same in April
and July (Figs. 2 and 3). In both months, the density of nematodes was highest
in Anchor Bay and lowsst in the Detroit River, (Tables 3 and 4).

The Oligochasta [(worms) sere found at every station in April and July
(Figs. 4 and 5) and ware the most pumerods of the nine taxonomic groups. In
the Detroit Riwer, Anchor Bay, and Lake St. Clalr proper, oligochastes were
92.6, 28.8, and 40.8 parcent of the total invertebrate fauna, respectivaly,
(Table 2). 1In the Detroit River, at station 307, wa found an awerage of B87,3%0
oligochastes/m? in April (Pig. 4) and 115,760 oligochastes/m® in July (Flg. 5).
Although identification of thas oligochastes bayond the sub-class level was not
generally feasible, two species, Chastogaster diaphanus and Stylaria lacustris,
wers noted in somse samplea whan the favna were sorted from the residus,

The Polychaesta (worms) consisted entirely of Manayunkia speciosa and were
lass abundant in parts of Anchor Bay and the western side of the Datrolt River
than elsewhere (Figs. 6 and 7). In Anchor Bay and Lake St. clair, the density
of M. speciosa was lower in July (Table 4) than in April (Table 3},

The Amphipoda (scuds) included Hyalella (H. azteca) and Gammarus.
Hyalella was present in high dansity throughout Anchor Bay, but was scarce in
Lake 5t, Clair and the Detroit River (Figs. B and 9). Mo large differences in
density were found between April and July; a few individuals were collected in
the Detroit River in July but none was taken there in April. Gammarus was




distributed throughout much of Lake 5t. Clair {incloding Anchor Bay) and the
Datroit River im April and July (Figs. 10 and 11). The highest denaity of
Gammarus was found in Anchor Bay in July (Fig. 11).

The Isopoda (sowbugs) were represented by the genera, Asellus and Lirceus.
The Isopoda were largely confined to Anchor Bay (Figs. 12-15), where they were
6.8% of the macrozoobenthos by number [Table 2).

Among tha immature forms of insects collected (Table 1), the Diptara werwm
most abundant. The group was composed primarily of Chironomidae (Appendix 2)
which were distributed over the entire study area, except at station 305 in
July (Fige. 16 and 17). Diptera were collected in greatest abundance in April
in Anchor Bay (Tablas 3 and 4).

The Ephemeroptera (mayflies) were found throughout the study area (Pigs.
18 and 19) bot, their density was low relative to thoas of the other sight
taxonomic groups (Table 2). Seven ganera composed the Ephemeroptera (Table 1).
Except for two specimens of Hexagenia (Appendix 2), no Ephemeropters were foond
in Michigan waters of the Detroit River.

The Gastropoda (snails) were distriboted throughout the study area and
ware present in high density in Anchor Bay and at some stations in the Detroit
River [Figs. 20 and 21). Generally, greatar numbars of gastropods were found
in July (Table 4} than in April (Table 3), and the parcent composition of
gastropods was highest in April in Anchor Bay (Tables 3 and 4). Elewen genera
ware represented in the group {Table 1),

Tha Palecypoda (fingernail clams and mussels), ware composed largely of
the fingernail clams, Pisidium and Sphaerium (Appendix 2). Pisidium wers found
at nearly all stations (Figs, 22 and 23], whereas Sphaerium wers encountered
only infrequently (Figs. 24 and 25). %o major differances in density were
found batween April (Table 3} and July (Table 4). Palecypods were most
abundant in July in Lake St. Clair [Tablas 3 and 4).

Component taxa rapreasenting the following, less abundant groups, Cnidaria,
Rhabdocoela, Memertinea, Hirudinea, Ostracoda, Coleoptara, Trichoptera,
Lapidoptara, Healptera, Odonata, and Acarina, were found sporadically. Among
thease, the Trichoptera werae ralatively numerous and were represented by the
largest number (13) of genera (Table 1). Trichoptera were distributed through-
out myst of the study area (Figs. 26 and 27). Nona of these groups exceeded
2.5% of the total macrozocbenthos (by numbsr) in our samples.

Discussion

Historical Record

Historical information on macrozoobanthos in the St. Clair-Detroit River
systen is scant. The earliest accounts of benthic fauna were incidental
notations by Smith (1874a, b, c) and Verrill (1874) on wvarious specles in the
Detrolt River that were academically noteworthy to the collectors. Saith
{1874a) collected a leech (Clepaine papillifera = Helobdella papillata) and the
crustacean Asellus off Ecorse, Michigan. He also reported Asellus, Acarina,




Lx!“‘“‘ and Corixidae, in the stomsach contents of whitafish caught ln the sanse
vicinity (Smith 1874b, c). Twenty years later, Jacob Reighard (1894) reported
that the diveraity of benthic invertebrate species was high in Michigan waters
of Lake St. Clair; however, he presented no density sstimates. At about the
sama time, Whiteaves [(1895) listed site records of seaveral spacies of mussels
[(Pelecypoda) in the Detroit River. Wright (1955) demonstrated that pollution
from tributary streams, includinpg the Detrolt River, had contributed to an
undasirable change in the composition of macrozoobenthos in westarn Laka Erie
in 1929-30, Surber [(1956) measured the degrees of deterioration in the guallty
of the bottom fauna at a few sites in the Detroit River. In 1955-56, Hunt
{19562) conducted & more extensive benthological study in the lower Datrolt
River to determine the quality and quantity of benthic invertebrates which
could serve as food for waterfowl. More recently, surveys of bottom fauna in
the river ware conducted by ths U.5. Public Health Service (Vaoghan and Harlow
1965) and ENCOTEC (1974). Hiltonan {197T1) carried ocut the first lake-wide
survey of the bottom fauna in Lake 5t. Clair. A few years later the Michigan
pepartment of Matural Resources (1975), conducted a similar survey in Michigan
waters of the lake. Data from the MDONA survey were used by Dawson [19375) to
ghow that benthic flora and fauna in Anchor Bay were used extensively as food

by waterfowl.

Dotrolit River

The relationship batwean diversity (number) of macrozoobenthic taxa and
their relative abundance is commonly esployed as a criterion of environmental
quality (APHA 1980). In habitats where the quality of the water or sediments
is impaired by pollution, the diversity of macrozoobenthos is low but pollution-
tolarant forms are present in higher abundance than they are in anpollurted
hahitats. In polluted habitats, because they are pollution-tolarant, the
density and parcent composition of some tubificid Oligochaeta ("sludge worms®}
have sarved as a measurs of benthlec environmental guality (Cairns and Dlckson
197 ). Goodnight and Whitley [(1960) maintained that a benthic environasnt is
probahly polluted when, numerically, the oligochaetes compose G60% or more of
the total benthic fauna, Their scandard of 60% in polluted waters is based on
the fact that these organisms can be very abundant, often excesding 10,000/m?,
Because of its utility, the standard of Goodnight and Whitley (1260) has been
recognized as one of the better indices by which pollution of benthic environ=-
ments can be measured in the Great Lakes (Howmiller and Bcott 1977).

When Surber (1956) sampled macrozoobenthos at various sites in the Detroit
River to determine the degres of deterioration in the gquality of the banthic
environment, he employed oligochaste dansity as an indicator of water quality.
e discoversd that pollution-tolerant oligochastes compofed about 98% of the
invertebrate fauna by number, and that they attained a density of 2,051,530/m?,
About 10 ymars later, the U.5. Public Health Service (Vaughan and Harlow 1965)
found similarly high numbars (65,000 to 2,051,100}-21 of oligochastes in the
river; the dansitiea of all other forms was relatively low, ranging from none
to 14,000/m?, Still later, ENCOTEC (1974) found ower 411,500 oligochastes/m?
(99% composition im the river) {n Hovember 1373. In the presant study, the
density of oligochastes in the river ranged from 1,280 to 87,390/n? in April
(Fig. 2) and from 1,240 to 115,765/e? in July 1977 (Fig. 3). We found highest
oligochaste densities on both dates at the site (Station 301) where earlier the



1.8, Public Health Service found the greatsst numbar of oligochastes. This
site is abour 1 km from the station whers ENCOTEC found the highest numhar of
oligochastes in thelr survey. According to the standard of Goodnight and
whitley [1960), the high relative abundance of oligochastes (about 93% of the
total fauna by numbsr] and the high oligochaets density found in the Detroit
River in the present study indicate that portions af the Detroit River werae
highly polluted in 1977, as they have bean for sany years (D.5,: Public Health
Barvice 1962).

In the Detroit River we found the greatest taxonomic dvarsity among the
macrozoobanthos in Ontaric waters at stations 313, 315, and 317 vhich wera
located near the middle of the river where the relatively glman waters fros
Laks 5t, Clair flow. Morsover, a number of pollution-intolerant Ephemeroptera
and Trichoptera were also present at these stations (Appandizx 2}. Many of the
organisms represanting these two groups in our study ware reported sarlier hy
ENCOTEC (1974). The appearance of those forms was not unexpacted because
ENCOTEC sampled primarily in the deep channals of the river where the greatar
flow provides more desirable habitat for thess rhaophilic trichopteran larvae.

Lake St. Clair.

The density of most macrozoobenthos in Lake St, Clalr appears to have
changed little hetwsan 1963 and 1977 {Tahles 5-12); howewar, the abundance of
oligochaetes was noticeably higher in Anchor Bay in April and July 1977 than in
sarlier years, except at stacion 230 (Table 5}, HBatwwan 1963 and 1977, the
density of sphasriid clams declinad {Table 12). The density of other taxa
varied betwsen 1963 and 1977 (Tahles 6-11), but the variations in density werse
not conglstant among staticns and dates, excapt that nearly all the denalty
agtimates made by the MDNR (1975) ware lowsr than thode reported bafore and

after thelr survey.

The richness of the benthic fauna in Laks St. Clair is evident in the high
diversity of taxa we Eound Ln Anchor Bay and slsevhare in Lake St. Clair
{Tables 1 and 2). The total number of taxa in Anchor Bay and in the ramaindar
of the lake was closely similar but, the density of macroroohbanthos was highar
in Anchor Bay than elsewhere in the laks (cf. data From stations 100=119 and
stations 200-230, Appendix 2). The high diversity of macrozocbenthos, together
with the moderate abundance of oligochastes, indicated that the gquality of thes
benthic environmsnt was high throughout Lake St. Clair, inzloding Anchor Bay.
Tha mean parcant composition of the pollution-tolarant oligochaetes ranged from
25.5 in Anchor Bay to 49.0 slsewhers in the lake (Tablas 4 and 5). These
valuss are far balow Goodnight and Whitley's (1960) standard of 60%
oligochastes in polluted environments. The presence of pollution-intolecant
Ephemeroptera and Trichoptera {n substantial numbers {Appandix 2] further
supports our conclusion that, overall, the banthic environment of Lakae 5t,
clair is not sever=ly impaired by pollution.
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Tabhle 1., Macrozoobenthic taxa collected in the Detroit River and Lake 5t.

Clair (including Anchor Bay) in 1977, April and July data combined.

[+ indicates presence]

Detroit River

Lake 5t. Clair

Anchor Bay

Open lake

Porifera

Cnidaria

Rhabdocosla

Tricladida

Hemertinea

Mematoda

Bryczoa

Hirudinea
Erpobdellidae
Glessiphoniidas

Glossiphonia complanata

G. heteroclita
Helobdella elongata
H. stagnalis
H. triserialis
Placobdella montifera
0ligochasta
Chastogaster diaphanus
Stylaria lacustris
others
Polychaeta
Harayunkia specicas
Outracods
A=phipoda
GAMBATUS SP.
Fyalella azteca
Isopoda
Asellus sp.
Lirceus lineatus
Diptara
Ceratopogonidas
Chironomidae
Cculicidas
Chaoborus sp.
Ephemeroptera
Bastifca sp.

Brachycercus sp.
Caegnis sp.

Ephemera 57,

R EE

EE I S T TEEE:

+

+

o e

+ *

+

+

L St b S



Table 1. continved.

Ephemsrella sp.

Ephoron sp.

Hexagenia sp.
Coleocptera

Dubiraphia sp.

Haliplus cribrarius
Lepidoptera
Trichoptera

Ceraclea sp.

Cheunatopsychs sp.

Hydropsyche sp.

Hydroptila sp.

Holanna &p.

Mystacides sp.
Rectopsyche sp.
Keureclipsis sp.
Cecetis sp.
Nlﬁcnm& Bp.
hﬂﬂll SP.
Setodes sp.
Triaenodes sp.
Hemiptera
Corixidas
Odonata
Coenagrionidae
Gomphidae
Dromogomphus Sp.
Acarina
Gastropoda
Amnicola sp.

Bithynia tentaculata

Campeloma sp.
Elimia liveacens
Ferissia sp.
Gyraulus sp.
Helisoma sp.
Lymnasa sp.
Physa sp.

Valvata sincera
Y. tricarinata
Pelecypoda
SEphaariidac
Pisidiums spp.
Sphaerium corneum
tnionidae
Anodonta grandis
Fusconalia flava

Lampsilis radiata siliquolidea

Leptodea sp.
Ligumia nasuta
Proptera alata

14

+

+ * +

+*

L B O + ¥

£

*

E R R T T

+

O T I T S R I S

+
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Total taxa

45

57
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Tabla 5. Mean density {number/m?] of Oligochasta in Lake Se. Clair ac 10 stations

sampled on 3-5 occasions betwean May 1963 and July 1977.

Hiltunen® HDNAD Prasent study
Station Date Station Data Station
May July July July Aoril July
1363 1363 1365 1373
Anchor Bay
iz 1,026 20 789 100 1,419 1,295
13 210 1m 1,040 1,012
14 1,521 14 175 102 1,638 1,905
Southern Lake St. Clair
1 837 1 72 221 2,004 578
Eastern Lake St. Clair
& 504 2,182 225 5,343
7 1,696 218 682 1,109
Mid-Lakes St. Clair
8 1,705 1,276 227 ini 220
Western Lake 5t. Clair
) 435 [ 732 223 2,018 510
o 1,359 b.: ] 1,523 29 2,376 1,012
11 300 1,615 26 5,081 210 1,370 1,123

Ayiltunen (1971).

Buichigan Department of Natural Resources (1975).
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Table B. Mean density (numbar/m?) of Amphipoda in Laks St. Clair at 10 statisns

samplad on 3-5 occasions batwesn May 1963 and July 1377.

Hiltunan® MoNRE Presant study
Scacion Date Station Datae Bration Date
May July July July April July
1963 1963 1965 1973 1277
Anchor Bay
2 7 20 445 oo 565 1.295
13 807 101 544 1,301
14 113 14 201 102 547 1,914
Sputhern Lake St. Clair
1 598 1 Fa 221 20 48
Eastarn Lake St. Clair
& ] 24 225 o
T 1,815 225 1 124
Mid-Lake St. Clair
a a0 T 227 1] 14
Western Lake St. Clair
] 12 & 14 228 63 1,212
10 118 - a 25 o 7
1A} L] 4 26 14 230 34 14

Byileunen (1371).

bBMichigan Departsent of Hatural Resources {1375]).
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Table 7. Maan density {numbar/m?) of Isopoda in Lake St. Clair at 10 stations

sampled on 3-5 occasions betwesn May 1963 and July 1977,

Hiltunen® MONRED Present study
Station Dace Station Data Station Dats
Hay July July July Aoril July
1263 1263 1965 1973 1377
Anchor “2
12 o 20 ] oo 14 131
13 58 101 165 553
14 n 14 7 102 28 153
Southern Lake Se. Clair
1 ] 1 1] 223 o o
Eastearn Lake Sc. Clair
& [] L] 225 ]
T 112 226 L] L]
Mid-Laks Sc. Clair
B ] '] 127 ] U]
Wastern Lake St. Clair
] o & a 228 o 7
10 ] 8 o 229 o 0
1 9 a 26 a 230 o o

fHiltunen (1971},

byjichigan Department of Matural Resources (1375).
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Tabla 8. Msan density [nusbar/m?) of Chironomidas in Lake Ft. Clair at 10 seations

sazpled on 31=5 occasmions batwsan May 1383 and July 1377,

Hilrunan® MDNRY Prasent study
Station Date Btatlon Date Btation Date
May July July July April July
1363 1963 1365 1373 nmn
Anchor Bay
12 531 20 158 100 1,370 4735
13 260 101 1,673 241
4 1:327 14 Tas 2 1.081 1,302
Southern Lake St. Clair
1 135 1 mo 223 778 131
Eastern Lake St. Clair
& 450 209 225 441
7 1,681 116 110 152
Mid=Laka Sc. Clair
:] 797 270 227 289 243
Wegtern Lake St. Clair
3 Fpl ] 545 228 413 355
10 657 k] 186 s 227 262
1" 1.875 B1D 26 1,076 230 551 83

Agileanen (19371).

byichigan Departsant of Hatural Resoarces (1975).
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Table 5. Mean density [rr_blr,r‘lii of Ephemaroptera in Lake St, Clair at 10 stations

sampled on 3-5 occasions between May 1963 and July 1977.

Hl 1tunend HDRRD Fresant study
Station Date Station Date Station Date
May July July July April  July
1963 1963 1965 1973 1877
Anchor Bay
12 149 20 0 100 186 55
13 229 1m 124 41
14 45 14 43 102 103 193

Southern Lake St. Clair
1 18 1 o 223 76 ]

Eastern Lake S5t. Clair

] 72 20 215 21

7 T0 226 o 4

Mid-Lake St. Clair

B 18 o 227 489 28

Western Lake St. Clair

] m & 57 228 399 103
10 kL] 28 o 229 0 14
1 149 18 26 158 230 41 14

AHi ltunen (1971).

byichigan Department of Watural Resources (1975).



Table 10.
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sampled on 3-5 occaslions between HMay 1963 and July 1977,

Mean density (number/m?] of Trichoptera in Lake St, Clair at 10 starions

Hiltunen® HONED Present study
Station Date Etation Date Station Date
May July July July April July
15963 1963 1965 1973 1977
Anchor Bay
12 45 20 o 100 172 B3
13 18 101 165 186
4 36 14 72 102 28 B3
Southern Lake St. Clair
1 14 1 14 223 7 7
Eastern Lake St. Clair
& 4 14 225 14
7 1513 126 o 103
Mid-Lake 5t. Clair
B a +] 227 14 14
Western Lake S5t. Clair
2 32 & o 228 34 62
10 16 28 a 229 7 7
1M 17 a1 26 a 230 14 7
8R{ leanen (1971).
buichigan Department of Hatural Rescurces (1975).



Table 11, Mean density tnmbe:;lzl of Gastropoda in Lake 5t. Clair at 10 stations

sampled on 3-5 occasions between May 1963 and July 1977,

Hiltunend MDHED Present study
Station Date Staticn Date Station Date
May July July July April July
1963 1963 1965 1973 1977
Anchor Bay
12 1,057 20 B& 100 481 1,226
13 753 mm 96 1,557
14 1,754 14 29 102 262 909
Southern Lake St. Clair
1 1,358 1 43 221 592 937
Eastern Lake S5t. Clair
& 651 621 225 7
7 1,038 226 21 28
Mid=-Lake St. Clair
B 534 209 227 14 48
Western Lake St. Clair
g aTz [ o 228 a0 96
a 372 28 o 229 T 14
1" 62 49 26 o 230 28 117

AHiltunen [1971].

buichigan Department of Matural Rescurces (1975).



Table 12, Mean density (number/m?] of Sphaeriidas in Lake 5t. Clair at 10 statlons

gampled on 3-5 occasions betwsen HMay 1963 and July 1977.

Hiltunend HONRD Present study
station Date Station __ Date Station Date
May July July July April July
1963 1963 1965 1973 1977
Anchor Bay
12 504 20 27 100 234 i5a
13 144 mom 241 59
14 297 14 29 102 T 35
Southern Lake St. Clair
1 2,823 1 574 223 475 1,736
Eastern Lake St. Clair
& 952 243 235 158
7 1,537 226 193 434
Mid-Lake St. Clair
B 681 264 17 124 |0
Western Lake 5t. Clair
8 557 6 27 218 138 234
10 1,769 28 ) 229 96 269
1 1,216 3o 26 0 230 1,39 647

aHi ltunen (1971).

byichigan Department of Natural Resources (1975).



Hiltonen fﬂﬂwﬂy (1542)
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Figure 1. Location of stations in the Detroit River and Lake 5t. Clair,
including Anchor Bay, where the macrozoobsnthos was sampled in April, or
July, or both, 1977. Open circles indicate sites where quantitative
samples could not be collected.
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Plgure 2. Distribution and density (mean nuaber per squara meter) of Nematoda
in the Detroit River and Lake St. Clair, including Anchor Bay, in April
1977. [H5 = Hot saspled]




29

FI6. 2. covrruen

MICHIGAN ONTARIO

Kilomaters

1] 5 0 15
= (@

Stalute Miles



Pigure 3. Distribution and density (mean number per square meter) of Nematoda
in the Detroit River and Lake St. Clair, including Anchor Bay, in July
1977 [MS = Mot sampled]
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Michigan

k¥l

Figure 4. Distribution and density {mean numbar per square meter) of
Oligochasta in the Detroit River and Lake St, Clair, including Anchor
Bay, in April 1977. [N5 = Hot sampled]
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Michigan

Pigure 5. Distribution and density (mean number per square seter] of
Oligochasta in the Detroit River and Lake S5t. Clair, including Anchor

Bay, inm July 1977, [NS = Not sampled]
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Pigure 6, Distribotion and density (mean number per square seter) of
Polychaesta (Manayunkia specicsa) in the Detroit River and Lake St.
Clair, including Anchor Bay, in April 1977. [HE = Not sampled]
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Figure 7. Distribution and density (mean number per sguare meter) of
Polychasta (Manayunkia specicsa)l in the Detroit River and Lake Bt.
Clair, including Anchor Bay, in July 1977. [¥S5 = Mot sampled])
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pistribution and density (msan number par square mater] of Hyalellsa
including Anchor Bay, in

Figure 8.
azteca in the Datroit River and Lake St. Clair,

April 1977. (M5 = Hot sampled]
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Mighipan

Figure %, Distribution and density (mean number per sgquare meter] of Hyalella
azteca in the Detroit River and Lake 5t. Clair, including Anchor Bay, in
July 1977, [HS = Hot sampled]
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Figure 10, Distribation and dansity (mean mumber per square meter] of Gammarus

in the Detroit River and Lake S5t. Clair, including Anchor Bay, in April
1977, [H5 = ot sampled]
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Plgura 11.
in the Datroit River and Lake St. Clair, including Anchor Bay, in July

1977.
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pistribution and density (mean number par square meter) of Gammarus

[WS = Mot sampled]
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FIG. 11. cowtiaen f
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Figore 12. Distribution and density (mean number per sguars metar) of Asellus

in tha Detroit River and Lake St, Clair, including Anchor Bay, in April
1977. [N5 = Hot sampled]
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Michigon

Pigure 13. Distribution and density (mean number per square meter) of Asellus

in the Detroit Riwer and Lake St. Clair, including Anchor Bay, in July
1977. [NE = Not saspled]
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Figura 14.
in the Detroit River and Lake S5t. Clalr, including Anchor Bay, in April

1977. [HS = Mot sampled]

Distribution and density (mean number per square meter) of Lirceus
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FIG, 14, cosminuen
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Plgure 15. Distribution and density (mean number per square meter} of Lirceus

in the Detroit River and Lake S5t. Clair, incloding Anchor Bay, in July
1977. (RS = Mot sampled]
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Figure 16. Distribution and density (mean number per square meter) of
Chironomidae in the Detroit River and Lake St. Clair, including Anchor
Bay, in April 1977, [M5 = Not sampled]
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FIG, 16, conTinuED
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Figurs 17. Distribution and density (mean nusber per square meter) of
Chironomidae in the Detroit River and Lake Bt. Clair, including Anchor
Bay, in July 1977. [NS = Not sampled]
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FIG. 17, cosminuen
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Figure 18, Distribution and density (mean pumber per squara meter] of
Ephemercptera in the Detroit River and Lake St. Clair, including Anchor

Say, in April 1977. [NH5 = Not sampled]
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Figure 19, Distribution and dansity {mean number pear square meter) of
Ephemeroptera in the Detrolt River and Lake 5t. Clair, including Anchor
Bay, in July 1977. [N5 = Hot sampled]
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FIG, 19, cowriraeD
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Pigure 20. Distribution and density (mean number per sguare meter) of
Gastropoda in the Detroit River and Lake St. Clair, ineluding Anchor
Bay, in April 1977. [HS = Wot sampled]
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FIG. 20. conTimsD
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Michigan

Figure 21. Distribution and density (mean number per square meter] of
Gastropoda in the Detroit River and Lake 5t. Clair, including Anchor
Bay, in July 1977, [NS = Hot sanpled]
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Michigan

Pigure 22. Distribution and density (mean number per square metar) of Pisidium

in the Detroit River and Lake 5t. Clair, incleding Anchor Bay, in April
1977. [HE = Wot sampled]
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FIG, 22, cowmimuen
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Pigurs 23. Distribotion and density (mean number per square meter) of Pisidium

in the Detroit River and Lake 5t. Clair, including Anchor Bay, in July
1977. [H5 = Mot sampled]
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Figure 24. Distribution and density {(mean nusher per sguare meter) of
Sphaerium in the Detroit River and Lake St. Clair, including Anchor Bay,
in April 1977, (NS = Hot sampled]
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FIG, 24, cosTinuED
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Figure 25.
5
in July 1977. [HS = Hot sampled]

pimtribution and density (mean number per square meter) of
rium in the Datroit River and Lake St. Clair, including Anchor Bay,
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Pigure 26. Distribution and density (moan number par square meter] of
Trichoptara in the Detroit River and Lake 5t, Clair, including Anchor
Bay, im April 1977. [ME = Hot sampled]
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Figure 27. Distribution and density (mean nosber per square meter] of
Trichoptera in the Detroit River and Lake St. Clair, including Anchor
Bay, in July 1977. [NS = Mot sampled]
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FIG. 27. coNTINUED

MICHIGAN o ¥

[ ]
21
[ ] L ]
n 62
L ]
21
s S5 0
e
dﬁf}‘ e
° f/ o
41 p Q f‘
; . ]
/ kS
e 7
[ ]
21 ,,.nlr-""
—
s
Kilomaftaers
(4] 5 10 15
a 5 10 @

Slalute Milea

o

ONTARIO



Appendix 1. Station locations in Lake S5t, Clair and the Detroit

River at vhich sampling for macrozcobenthos was conducted in 1977.

Station number Horth latitode West longitude

Anchor Bay
100 42°35' 36" B2=45'00"
m 42%39'48" 82442 45"
102 42*40'00" B2739'45"
103 42°37'00" 82°44°15*
104 42°38' 26" #2043 30"
105 42*359'55" B2740"40"
106 42°40' 05" 82*38" 30"
107 4273a"15" B82%44"10"
108 42*38'45" B2 45" 40"
10 42°37'50" B2°48'40"
119 42*38" 18" a2%47" 0"

Lake 5t. Clair proper

200 42%23" 10" B2°26'50"
201 42%25°00" 82°30'10"
202 42°26'40" 82733* 30"
203 42%28"25" 82%38'55%
204 42°30'12% B2°40"15"
205 42°%31°'55" 82743 40"
206 42°20'42" 82029 10"

207 42°22'26" 82%32' 30"



Bl

Station Morth latitude West longitude
208 42°24'06" B2*35"'52"
209 42°25'54" [l AR T i
210 4z2*27"42" B2%"42'35"
211 42*29"28" B2*46"00"
n2 42"31"15" B2e49'20"
214 4223271 a2*41'3p"
215 42%25"12" B2*44'55"
216 42%28" 40" B8x*51'40"
29 42°21'52" 82752'55"
222 42724 24% B2*50"40"
221 42°21'50" B2*54'45"
225 42023"12% Ba*35"00"
226 42°25° 30" B2*27'30"
227 A2%26'00" g2=41"15"
228 42%26'57" B2*4B'22"
229 42°30° 45" B2%*51"37"
230 42%33°'57" B2*48"45"

Detroit River

o 42%14" 30" B3%08'27"
302 42°12'05" B3*0B"40"
303 4209 00" B3"10" 14"
304 42°06'55" Bi*M0'52"
305 42°05" 38" B3®11'05"

m 42°08"107 B3*aT 45"



B2

Station Rorth latitude West longltuods
na 42°09'13" B3=07*os™
313 42°058'52" 83*07'3%"
ns 42714 45" B3*07'05"
316 42°20° 00" B3°00'23"

n7 42"14'00" B3*06" 25"
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Appendix 2 -- Mumber of macrozoobenthos per grab and mean density per
square meter at 49 stations in the Detroit River, Lake St.
Clair, and Anchor Bay in April and July, 1977, Hean densities
of sach taxon were sstimated by muleiplying the average number
in three grabs by 20.66.

{only the following example page of Appendix 2 is reproduced as
part of this report. All data are availahle wpon request from

the Great Lakes Fishery Laboratorcyl.
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Appendix 3, Composition of the substrate at stations in Lake St. Clair and

the Detroit River where sampling was conducted for macroszocbenthos in

1977,

Btation number

Substrate composition

Anchor Bay
100
101
102
103
104
105
106
107
108
110

Lake St. Clair proper

200
201
202
203
204
205

206

gilt,

Band, silt,

Sand, wsilt,

Sand, silt,

Band,

Sand, sile,

mad, and clay
mad, and clay
Sand and ailt
mad, and clay
silt and clay
mid, and clay
Sand and silt
silt, and mud

mad, and clay

Band, silt, and clay

Sand, sile,

Sand, milt,

Band, clay,

Sand,

Band, silt,

and

and
Sand, silt, and clay

and

and

Sand and silt

muad, clay

clay
Band silt
silt
mud,; and Bilt

pud, and clay



Station number

Substrate composition

Detroit River

207
208
209
20
211
212
214
s
216
219
222
223
25
226
227
218
229

230

ama’

303

Gravel, clay, mud, and silt
Mud and clay

Hud and clay

Mod, silt; and clay
Mud, sile, and clay
Sand, silt, and clay
Mud and clay

Mud and clay

Band

Sand and gravel

Mud and clay

Gand and silc

Mud and clay

Sand

Hud and clay

Mud and clay

Band, silt, and gravel

Sand, asilt, and mud

Mud
sand, silt, and mud

Sand and clay



a7

Station number

Substrate composition

L
305
306

310
anal

ni
ns
e

n7

Gravel, sand, and mud
Sand, clay, and mud
Sand and clay

Sand and sud

Mud

Sand and silt

Sand, mod, and silt
Mod, silt and gravel
Band and gravel

Sand and mud

2/ pil or foul odors, or both, were detected in the sediments at the time of

sample collection.





