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A fisheries survey, in conjunction w:l.th an ev;;,.luatioi,. of water 
quality, was made of the River Raisin from hc:cadwatei:s j_n Hi llsdale 
County to the confluence of the riv e t· wi.th Lake Erie in Monr oe County. 
In addition to recording species obtainea , fish wer2 meas ured and 
weighed, and samples were prepared i'or heavy--metal s a nd pes ticide 
analysis by John Hesse, Bureau of Water Managemen t. Fish were 
obtained by use of electro-fishing gea1- and fyke. nets . Sma llmouth 
bass we re the most numerous game fis r1, .::md white suckecs t i1e most 
numerous non-game fish. Generally >::w wa t ;? r qua.li t y was eucountered 
throug.:.1out the survey --- turbici :i.t y ::. '.'.•.>\.'•.~;:;.:::.::d. i: :r.om l;c:td",o t •7- :·s tLJ ,: h(' 
mouth of the river. 

The co-relation of species of fish fo uad in the waters examined are 
discussed. The survey data obtained provides a bas e for future 
managem2nt proposals of this major river in so utheas tern Michigan. 
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I N T R O D U C T I O N 

This report is compiled from a survey that inventoried the fish 

population and water quality in the River Raisin during a minimal-flow period. 

The survey was conducted during 1971, August 16 - 31, by personnel of the 

Fisheries Division, District #13, of the Michigan Department of Natural 

Resources. The survey included the entire River Raisin (tributaries not 

included) from the headwaters in Hillsdale County to the mouth at the City of 

Monroe on Lake Erie. 

The purpose of this report is to provide specific and current 

information on the fish and on the factors that affect the fish within the 

river system. This report is intended for the fisheries manager as well as 

the general pub lie. 

B J\ S I N D E S C R I P T I O N 

The River Raisin and its tributaries form a network draining 

approximately 1,070 square miles of southeastern Michigan with a small 

portion in northwestern Ohio. The basin, which is apnroximately 60 miles 

in length and from 2 to 45 miles in width, includes portions of Hillsdale, 

Jackson, Washtenaw, Lenawee, and Monroe Counties. 

The River Raisin flows in a general east - southeast direction, 

passing through Cement City, Brooklyn, Manchester, Tecumseh, suburbs of 

Adrian, Blissfield, Deerfield, Petersburg, Dundee, and Monroe where it 

discharges to Lake Erie. 

The major tributaries of the River Raisin include: Wolf Creek, 

Black Creek, south branch of the River Raisin, and the Macon and Saline 

Rivers. 
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ZONES 

1 

2 

3 

Stations 
l 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 

A 

B 

TABLE II 1 

Raisin River Survey 

Electro-Fishing Stations 

Location Cotmt}: 
Waldron Road Hillsdale 
Cotm ty Line Road Lenawee 
Jefferson Road Jackson 
Brooklyn Road Jackson 
Mill Road Jackson 
Sharon Hollow Road Washtenaw 
Austin Road Washtenaw 
Wilbur Road Washtenaw 
U.S. 12 at Clinton Lenawee 
Staib Road Lenawee 
Tecumseh Impoundment Lenawee 
Comfort Road Lena:w"ee 
Raisin Center Hwy . Lenawee 
Laberdee Road Lenawee 
Deerfield Road Lenawee 
U.S. 223 Cadmus Road Lenawee 
E. Gorman Road Lenawee 
Beamer Road Lenawee 
Below Blissfield WWTP Lenawee 
Below Deerfield WWTP Monroe 
Below Petersburg WWTP Monroe 
M-50 (Dundee) Monroe 
Below Saline River Monroe 
Ida Maibee Road Monroe 
Raisinville Road Monroe 
Waterloo Dam Monroe 
I- 75 ~Monroe) Monroe 

Goose Lake 

NETTING STATIONS 

Hillsdale 

Norvell Lake Jackson 
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Town-Range-Section 
5S 
ss 
4S 
4S 
4S 
3S 
4S 
4S 
SS 
ss 
SS 
6S 
6S 
6S 
7S 
7S 
7S 
8S 
7S 
7S 
7S 
6S 
6S 
6S 
6S 
6S 
6S 

ss 

4S 

1W 
lE 
lE 
2E 
2E 
3E 
3E 
4E 
4E 
4E 
l~E 
4E 
4E 
4E 
4E 
4E 
4E 
4E 
SE 
6E 
6E 
6E 
7E 
7E 
9E 
9E 
9E 

lW 

2E 

9 
4 

22 
19 

3 
28 

1 
20 

5 
16 
28 

5 
21 
29 

8 
22 
34 

2 
29 

7 
3 

13 
9 

13 
3 

17 

4 



G U I D E L I ~ E S /\ i~ ]) P i::.. D C !: D 'i. ; R E S 

A total of 29 stations were selected as study ~reas (se~ tahle 

#1). The survey sites were selected on a basis of accessi.hility to the 

river, in a somewhat regular interval of spacing, and below sourc0s that 

may contribute to pollution. Sites below sources of pollution wPre se

lected by personnel from the Water Quality Control Division, District #1, 

prior to the survey. 

Host fish collecting was completed by using electro-fishinv, p:ear. 

A 20 minute shocking interval directed at the variety of h~bitat present 

was performed at each station. A variety of electro-fishing equipment was 

utilized depending on the circumstances. A 240 volt, 10 amp, A.C. generator 

was used on a 16 foot barge for large open waters. This same generator was 

used in areas that could be waded, with the generator towed in a s ma ll hoat. 

In areas too shallow for 16 foot barge and too deep to wade, a 14 foot fiber

glass boat was used. This boat was equipped with a 110 volt, A.C. generator. 

that produced 6 amps. A 12 volt D.C. backpack battery producing 3 amps 

was used where the discharge of the stream was less than 10 cubic feet per 

second. 

Fish passing through the electrical field were stunned temporarily 

and retrieved with a scap net. These fish were collected in tubs for weighin g 

and measuring, and returned to the water. 

At netting stations, two fyke nets were set overnight. These fish 

were also collected in tubs for weighing and measuring and returne d to the 

water. 

Fish from each collection were separated according to species, and 

measured to the nearest inch group. The total weight of each species was 
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recorded to the nearest tenth of a pound. Maximum and minimum lengths 

were recorded to the nearest tenth of an inch for each species. Average 

length and weight were computed for a species that included 10 or more 

fish. Tallies for game fish (panfish, bass, pike, etc.) were separated 

from non-game fish (bullheads, carp, suckers, etc.). Young-of-the-year 

(Y0Y) game and non-game species, minnows and other forage species were 

noted but not tallied, measured or weighed. 

Fish samples were collected during the survey, frozen, and sent 

to Water Quality Control Division in Lansing for analysis of heavy metals, 

PCB's and pesticides. A total of 83 fish, mainly larger predator species 

(bass, pike), from 19 stations were collected for analysis. The results 

of this analysis are included in Part C of this report. 

At each station the time, temperature (air and water), weather 

conditions and water conditions (clarity, color, and odor) were recorded. 

Forage species and any Y0Y species were noted. The bottom type, amount of 

cover, and types of aquatic vegetation were also recorded. 

The dissolved oxygen (DO), acidity (pH), and water hardness were 

determined at each station using a Hach Chemical Kit. 

The river discharge in cubic feet per second (dfs) was computed, 

where practicable, for the method used at each station. Discharge was com

puted by the formula: 

R = WDaL 7r-- -
Wh£re: R = Volume of flow in cubic feet per second. 

W = Average width of stream in feet. 
D = Average depth in feet. 
a= Constant factor for bottom type: 

smooth sand, etc.= 0.9 
rough rock, etc. = 0.8 

L = Length of stream section measured. 
T = Time in seconds for float to travel measured section. 
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Station GAME 
No. No. 
SPP. Fish 

1 1 12 
2 4 23 
3 7 3 
4 !j ..,.., 
5 6 116 
6 5 30 
7 5 27 
8 6 36 
9 7 13 

10 3 6 
11 5 1 
12 4 8 
13 4 6 
14 4 7 
15 1 2 
16 2 3 
17 0 0 
18 2 3 
19 5 23 
20 2 2 
21 3 36 
22 5 9.8 
23 7 2 
24 5 75 
25 4 45 
26 3 8 
27 2 2 

Average 4 23 

Totals 620 

TABLE 112 

FISH POPULATION SURVEY 
SUMMARY SHEET 

NON-GAME 
Wt. No ~ No. 
Lbs. SPP. Fish 

0.1 1 1 
2.7 1 0 
0.3 3 31 
j.~ j .LJ. 

9.3 5 12 
2.5 6 16 
5.1 3 57 
3.5 3 56 
4.6 4 32 
1.7 4 23 
0. 1 2 12 
1.8 4 6 
1.0 4 27 
3. 1 4 20 
0.1 1 1 
1. 7 1 27 
0 1 13 
6.8 1 7 
8.7 4 10 
0.6 3 11 
6.1 4 30 
4.8 4 23 
2.1 4 12 

13. 7 5 147 
10.7 6 87 

3.1 3 15 
0.2 3 25 

3.6 3 26 

98.3 712 

TOTALS 
Wt. No. No. 
Lbs. SPP. Fish 

0.1 5 13 
0 9 23 
3.9 16 34 
i:,. I lL 44 

4.2 13 128 
5.3 13 46 

19.8 14 84 
24.4 12 92 
16.1 19 45 
7.3 13 29 

11.4 7 13 
1.8 8 14 

13.9 12 33 
16. 4 13 27 
0.4 6 3 

15. 3 9 30 
4.3 3 13 
4.5 7 10 

12.4 12 33 
5.9 10 13 

14.1 10 66 
4.3 15 121 

19.3 14 14 
299.2 16 222 

49.5 14 132 
18.9 8 23 
51.0 7 27 

23.4 11 49 

632.4 1332 

The numbers and weights of fish does not include YOY or forage 
species. The nuubers of species does include these fish. 
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Wt . 
Lbs. 

0 . 2 
2. 7 
4 . 2 

.lL . t> 

13 . 5 
7 . 8 

24 . 9 
27 . 9 
20 . 7 

9 . 0 
11. 5 

3. 6 
14 . 9 
19 . 5 
0.5 

17.0 
4 . 3 

11.3 
21.1 
6.5 

20.2 
9.1 

21. 4 
312.9 

60.2 
22.0 
51.2 

27.0 

730. 7 



TABLE II 3 

FISH POPULATION SURVEY 
SUMMARY SHEET 

STATION FISH SPECIES WATER QUALITY 
S.M.Bass Wh.Suckers Car2 N.Pike DO cfs. TurbiditX: 

1 9 2.3 C 

2 9 7.0 C 

3 X 8 1.1 C 
4 X X X 9 10.0 C 

5 X X 8 12 .5 C 

6 X X X 9 18.0 s 
7 X X 6 19.7 C 

8 X X 7 21.5 s 

9 X X X 8 25.0 s 
10 X X X 6 39.6 M-

11 X 7 Impdmt. H 

12 X X 8 39.1 M 

13 X X X 6 36.0 M 

14 X X X X 7 58.8 M 

15 X 4 75.6 M 

16 X X 6 79.4 s 

17 X 4 95.6 s 

18 X X X 9 93.8 s 
19 X X X X 12 117.6 M 

20 X X 9 79.2 H 

21 X X X 12 105.3 H 

22 X X X X 8 55.4 s 

23 X X X X 6 H 

24 X X X 12 s 
25 X X X 12 M 

26 X X X 6 Impdmt. H 

27 X X 7 H 

TOTALS 18 23 16 7 C • Clear 
S • Slight Tur. 
M = Moderate Tur. 
H • Heavy Tur. 
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The data for e ach stat ion was r e~ordcd i n t he field on a d a ta 

collection sheet. The most pertinent field data and a mar locc1tion was put 

on a fish population survey form for this report. These fish population 

survey forms for netting stations A and B plus electro-fishing stations 

1 thru 27 are included in Part B of this report. The field data collection 

sheets are filed at the Jackson District Office. 

RESULTS 

Tables 112 and #3 are a summary of a major portion of th e data from 

electro-fishing station /fl thru 1127. The numher of species, numher of fish, 

:=md weight of fish are recorded separately in Table /fl for game :md non-game 

species. The species column under game and non-game fish include YOY; · the 

number and weight columns do not. The species column tmder totals includes 

game and non-game fish (YOY included) plus forage species. Tab l e i/2 sum

marizes the occurrence of smallmouth bass, white suckers, carp and north ern 

pike. Also included in Table 112 are dissolved oxygen, water dischar ge and 

turbidity values. Turbidity values are clear (C), slightly turhid (S), 

moderately turbid (M), and heavily turbid (H). 

Graph Ill represents the number of species (game, non-game and 

total) per station. The discharge of water is also plotted on this p;raph. 

Station #3 had the least recorded volume of water, 1.1 cfs, on 

the survey. Yet at station /fl, a total of 16 species of fish were found, 

second highest on the survey. The water temperature at station f/3 was 

56°F., coldest on the survey and the water was very clear. The water at 

station 113 comes from springs and groWld water and is relatively free from 

pollution. The situation at station #3, with 16 species of fish concurs 

with an old biological axiom that an environment W1affected by pollution is 
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GRAPH If 1 
WATER DISCHARGE & NUMBER OF SPECIES PER STATION 

(/) 
QJ 

100 

50 

•j 30 

~· 20T 
~ 15 I 
<ll 

-5 
~ 10 
0 

5 

Species: 

C.F.S. 

Game 
Non-Game 
Total 

.. Zone Ill .. _ _ _ .Zone...J/2-. _ _ _ ··- + ___ Zone__}l..._3 __ 

A --~ 
/ ' '\:,/ " 

i---4--+--l--+-~··, r:_' f-l-1--+----f I I -1- · + -. 
18 21 24 2 7 

Survey Stations 

- 9 -



one that supports a greater number of species o The highest numh e r o f 

species recorded was 19 at Station #9, but there the water volume was 

approximately 23 times greater than at Station #3. 

Referring to the aforementioned axiom and looking at the 1 ine 

representing total species on Graph #1, the greatest variety of species 

occurs at Stations #1 through #9 (Zone #1). The average number of species 

for Zone #1 is 12.8 per station, and the water volume ran ged from 1.1 to 

25.0 cfs. Zone 112 averaged 8. 7 species per station, and the water volume 

ranged from 39.6 to 95.6 cfs. Zone #2 includes Lenawee County and a major 

portion of the River Raisin watershed. Maj or portions of the population 

and industry are also within this zone. The lowest number of spP.cies on 

the survey but one of the highest water flows (95. 6 cfs) was recorded at 

Station #17. A substantial increase in water quantity exists in Zone #2 

but apparently the water quality is somewhat degraded. 

The lowest dissolved oxygen values, 4 ppm, on the survey were 

recorded at Stations #15 and #17 in Zone #2 (see Table #2). The water 

quality standards set by the Michigan Water Resources Commission states 

that for intolerant warIIMater species (bass, pike and panfish) the average 

DO be not less than 4 ppm. The National Technical Advisory Corranittee 

recommends that DO concentrations be above 5 ppm and that, under extreme 

conditions, concentrations may range between 4 and 5 ppm for short periods 

providing that water quality is favorable in all other respects. 

Low concentrations of dissolved oxygen can be attributed usually 

to introduction of organic wastes which are acted upon immediately by 

bacteria. The following process of decomposition consumes oxygen from 

the water. Zone #2 appears to have areas of water degradation, followed 

by areas of active decomposition. 
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Zone #3 appears to be a recovery area up t o Station #24 which 

is below the village of Dundee and just below the mout hs of the Macon and 

Saline Rivers. From here the number of species decreases rapidly (area of 

degradation) towards the city of Monroe and Lake Erieo Zone #3 averaged 

11.8 species per station, and the w~t a ~ volume ranged from 55.4 to 117.6 

cfs. 

The numbers of game and non-game species per station are repre

sented by lines on Graph Ul. These lines exhibit the same pattern as th~ 

total species configu~ation 9 with highs in Zone #2. The number of game 

species per station appears. as one would expect, to be a better indicator 

of water quality. The line representing game species has a)_most the same 

pattern, highs and lows P as the line representing t.he total nmi:ber of 

species. 

Graph #2 represents the weigh t of fish per station on the survey. 

The two highest weights of game fish occurred in Zone #3 at Station #24 

(13.7 lbs) and #25 (10.7 lbs). The third highest weight of grune fish 

occurred at Station #5 (9.3 lbs) in Zone #1. The weight of game fish 

remains low throughout Zone 112. The weight of game fish also drops off 

sharply in Zone #3 and Station /127 ~ below the ci t) (' '.' Mo:?roe. 

The weight of non-geme fish in contrast takes a sharp rise. The 

lines representing total weight, and we :~gh1J: of non-game fish, have strong 

resemblence. The total weight of fish throughout the survey seems to reflect 

the weight of the non-game fish. The th ree highest weights of non-game fish 

occurred in Zone #3. The fourth highest occurred in Zone #1 at Station #8. 

The weight of non-game fish in Zone #2, a lthough erratic, demonstrated much 

higher values than the weight of game fish. From the standpoint of weight, 

the non-game fish expressed more compatibility, a.a one might expect, with 
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the water quality in Zone 112 . The total weight of fish captured on the 

survey was 730.7 lbs, of which 13% or 98.3 lbs were game fish. 

Game fish wei ghe d more than non-game fish at only four stations. 

Two of these Stations (112 and #5) were in Zone Ill (see Table !12). Adult 

non-game f ish were not found Rt Station #2 which is just above Lake Columbia. 

Here the game fish weighed a total of 2. 7 lbs, with the bulk of the weight 

heing 16 rock bass (prohably native to Lake Columbia) which weighed 1.0 lb s . 

The game fish at Station #5 weighed 9.3 lbs of which 5.3 lbs were bluegills. 

This station is just below Norvell Pond which has a thriving population of 

blue gills (Part B, netting Station B, Norvell Pond). The non-game fish at 

Station ffS weighed 4.2 lbs. The game fish at Station 1122 in Zone 113 weighed 

4. 8 lbs opposed to 4. 3 lbs for non-game fish. This stat ion also was .i us t he low 

a dam. Eighty-nine immature smallmouth bass 9 which weighed 3. 6 lbs compris <' d 

the bulk of the game fish at this station. 

The fourth station where game fish weighed more than non-game fish 

was at Station #18. This station was not below a dam or just above a lake, 

and was more of a typical river situation. The game fish at Station #18 

weighed 6.8 lhs and the non-r,ame fish 4 .5 lbs. The two northern pike at this 

station wei~hed 6.7 lbs. 

The total weight of fish, or standing crop» (Graph 112) appears to 

have little relationship to the volun,e of water . Total weight at Station /!8 

in Zone Ill was higher than weights in Zone 112 where the flow of water is 

2 to 5 times greater. In an ideal situation, without outside effects, stand

ing crop would normally increase as the water volume increased. 

Graph 113 is a representation of the number of fish per station. Th e 

greatest numbers of fish were captured in Zones Ill and !/3. The greatest 

numbers of game fish were captured at Stations 115, 1122, and f/24 which were 
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all located below dams. A total of 1332 fish were captured on the survey of 

which 47% or 620 were game fish. Only 111, or 18Z, of the game fish were of 

catchable size. This amounts to only 8% of the total 1332 fish. Smallmouth 

bass accounted for 185 of the game fish (30%). Only 17 or 9% of these were 

of catchable size. 

T U R B I D I T Y 

Turbidity of the River Raisin increased from the headwaters to the 

mouth. Zone Ill was relatively clear; Zone 112 was moderately turbid; an d Zone 

{13 was heavily turbid. The stations with heavily turbid waters were above dams 

or just below villages. Netting Station B (Norvell Pond) is situated just above 

electro-fishing Station #5. The river was clear at all stations above Norvell 

Dam but the impoundment was extremely turbid . Large carp were prominent in 

the pond. At six survey stations turbidity was very light, and carp were 

collected at only one of these stations. Eight stations were slightly tur-

bid and carp were found at four of these sites. Carp were found at 5 of the 7 

stat-Lons that were moderately turbid and at all 6 of the stations that were 

e xtremely turbid. Pike were captured at two stations thnt were heavily turhicl 

({/B and #23). At Station n, Norvell Pond, 4 northern pikP. hetween 2.5.0 and 

27 . 4 inches were netted. Each of these pike were one pound less than the 

Michigan average weight for pike of that length. One northern pike was 

captured at Station //23 which was 24. 3 inches in length and 2.0 lbs in weight. 

This is a pound less than the Michigan average for pike of that length. The 

water was lightly turbid at Station {118 . Two northern pike 19.3 and 29.5 

inches in len r, th were captured here. These pike weighed more than the '.•lichi r.an 

average for pike that length. 
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E...!! 

The pH values on this survey vari ed from 7~0 to 9.5. The most 

conmon value 8.5 was found at 18 of the 27 stations. Values of pH betwe en 5.0 

and 9.0 are not lethal for most fully developed freshwater fish, provided 

that other conditions are favorable. There is a gradual deterioration o f 

fish habitat as pH values diverge further from this range. Five stations had 

a pH of 9.5. These were in Zone #3 where the river flows over bedrock. This 

bedrock is of the Dundee formation. a cherty or dolomitic limestone, which 

could account for pH values outside this no-rmal range. 

HARDNESS 

Water hardness varied on the survey from 205 ppm in Zone #1 to 

479 ppm in Zone #3. The values tend to increase somewhat from the headwaters 

to the mouth. Waters of hardness between 121 and 180 ppm are considered hard. 

Values above 180 ppm are considered very hard. The extreme hardness of water 

at some stations in Zone U3 may reflect the presence of the Dundee Bedrock 

Formation. Hardness is usually associated with calcium and magnesium, which 

are dissolved principally from gypsum» o r l iw~stone and dolomite, as in the 

Dtmdee Formation. 

Hardness is often times correlated with productivity. Hard-water 

streams are usually more productive than soft-water streams. 

The extreme hardness of the water on this survey was probably an 

aid to the electro-fishing success, especially in Zone #3 at Stations #24 

through 112 7. Specific conductance usually i ncreases with hardness. The 

specific conductance indicates the degree of mineralization and is a measure 

of the capacity of the water to conduct an electric current. These charac

teristics associated with water hardness, among other things, may explain 

the high weights of fish captured at Stations /124 through 112 7. The water 
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hardness here varied from 378 to 479 ppm. The weight of fish captured at 

these four stations was 446.3 lbs, or 61% of the total weight of fish on 

the survey. 

T E M P E R A T U R E 

The five highest water temperatures were recorded at or below 

impoundments. The lowest water temperature, of 56°F, was recorded at 

Station #3. Water temperature on the survey reflected air temperatures. 

Water temperatures, for the most part, fol l owed air temperatures, except at 

Stations #13, #14, and #15 (Graph 04). Station #13 was surveyed in the AM 

and #14 and #15 were surveyed in the PM. The air temperature at Station #13 

was 66°F, and at Station #14 and #15 it dropped to 64°F and 65°F, respec

tively. The water temperature at Station #13 was 69°F, but it rose at 

Stations #14 and #15 to 73°F and 74°F. The South Branch of the River Raisin 

enters the main branch just above Station #14 and may explain why water temp

eratures in the main stream increased at Stations #14 and #15 while air 

temperatures were falling. 

B O T T O M TY P E S 

Bottom types varied on the survey. Bottom types in Zone #1 are 

mostly sand and gravel, and rubble with thin layers of silt cover at some 

stations. Silt was thicker and more predominant in Zones #2 and #3. A clay 

bottom was found at Station #17 and #18. The river bottom at Station #24 and 

#25 was bare bedrock. 

IMMEDIATE S H O R E 

The immediate shore of the river at most stations are wooded. The 

surrounding country along the river is mostly farmland except near settlements. 

The immediate bank and surrounding country on the last four stations of the 

survey are primarily residential. 
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AQUATIC VEGETATION 

Rooted aquatic vegetation was most predominant in Zone #1 and 

occurred at every station except #9. Rooted vegetation in Zone #2 occurred 

only at the impoundment at Tecumseh (Station #11). Heavy strings of algae were 

found from Station #14 (below the confluence of the South Branch) to Station 

#18. Aquatic vegetation was not found in Zone 03 at Stations belaw the villages 

of Blissfield, Deerfield, and Petersburg. Heavy strings of algae were found 

below the village of Dundee (Station 022) and at Station #23 below the con

fluence of the Macon and Saline Rivers. Rooted aquatic vegetation was sparse 

in the reminder of Zone #3. Fish cover was moderate in occurrence in Zones 

#1 and #2 but sparse in Zone #3. 
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C O 8 C L U S I O ii S 

Poor water quality is a problem of the River Raisin. This is 

especially apparent in Zones #2 and #3 of this survey. 

One factor, evident on this survey, which contributes to the poor 

quality of water is sedimentation. The River Raisin watershed was once 

covered with mature hardwoods. Now the basin is mostly cleared (70 ';~ of 

Lenawee and Monroe Counties are cropped) and the area contains some of the 

richest farmlands in the nation. This chanr,e in land use, from forest to 

farmland, has increase<l water run-off and erosion, which in turn has increased 

sedimentation and enrichment of the river. Waters of the River Rai.sin are 

among the most heavily sediment-laden in the state during flood and freshet. 

By conservative estimate, thousands of tons of sediment enter the river 

system each year. Sediment that is deposited on the river bed covers and 

destroys spawning grounds and benthic organisms. Excessive sediment load 

also increases turbidity which, in turn, decreases production and hinders 

sight-feeding game fish such as bass, pike, and panfish. Turbid waters arc 

more suitable for bottom feeding rough fish such as carp, redhorse and suckers. 

Waste disposal into the river contributes to the poor quality of 

water. A survey in July of 1971 (a month prior to thts survey) hy the Water 

Resources Commission revealed that a very substantial load of solids and 

nutrients are added to the South Branch below the city of Adrian. Adrian's 

east side drain was also reported to contrihute a significant nitrogen load to 

the South Branch. Bio-chemical oxygen demand concentrations on the River 

Raisin according to the W.R. C. survey, were twice as high below the confluence 

of the South Branch than above. Also, dissolved oxygen concentrations on the 

South Branch below Adrian were below values designated for pollution-tolerant 

fish such as carp, bullheads, and suckers. The results of our fishery survey 

- 20 -



revealed a substantial reduction in the numbers and species of game and 

non-game fish from below the confluence of the South Branch to Blissfield. 

The two lowest dissolved oxygen concentrations (4 ppm) on our survey were 

recorded in this section. 

The flow characteristics of the River Raisin affect both water 

quality and the fisheries. The discharge of the River Raisin near Monroe has 

varied during the period 1937 to 1963 from 9 to 12,900 cubic feet per second. 

TI1is is a considerable fluctuation. The minimum discharge of a river is an 

indication of its usefulness, and the maximum discharge is an indication of 

its flooding potential. The River Raisin has a natural low-flow character

istic during late summer which was evident during the survey. This low-flow 

char act eris tic limits the fishery and the waste assimilatinp, capabilities of 

the river. Waste loadinp, on a river, which is fairly constant th rough out 

the year, is dependent upon low stream flows for adequate assimilation and 

dilution. This low-flow peri.od is also the lowest common denominator for 

fisheries management. The number of fish that 1i ve through this low-flow 

period becomes the carrying capacity of the river. The lower the stream flow, 

and the longer the duration of this low-flow period, the fewer the fish held 

over. 

Low stream flows can be augmented by water storage facilities. How

ever, this may not be practical on the River Raisin. Stations surveyed on im

poundments and above low-head dams revealed extremely turbid waters, a thick 

silty substrate and a predominant population of botto~feeding rough fish. 

Fertile and sediment-laden streams are the least desirable for impounding. 

Zones f/2 and f/3 (specifically, waters below Tecumseh to the mouth) 

pose problems for game fish management. This is the area on the river where 

sedimentation, turbidity, pollution, and flow fluctuation are th~ great est, 
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and thus is the area which would present the TTlOSt strenuous envi.ronment 

for game fishes. 

Results of the PCB's, pesticide and he;wy metals analysis hv the 

by the Water Resources Commission revealed some high concentrations of 

PCB' s and heavy metals in Zones 112 and /13 (see part C). Sharp increases 

of PCB's were noted in Zone 112. At Station #14 a concentration of 4.71 

mg/kg was found in a 14-inch smallmouth and 6. 45 mg/kg in .:i 20-inch northern 

pike. A concentration of 5.00 mg/kg of PCB's is the limit est.'.lhlished 

by the U.S. Food and Drug Administration for con cent ration in fish for human 

consumption. Concentrations of dieldrin and DDT were found to he low, althoup,11 

concentration of dieldrin in Zone 113 of the River Raisin was considerahly 

p, reater than that observed elsewhere including the upper portions of the ri.ver. 

Two fish samples had mercury concentrations either equal to, or exceedi.nr: th e 

0. 5 mg/kg tolerance limit established by the U.S. Food and Drug Admini s tration. 

The two fish were from Zone 113. A 6. 5-inch rock hass at Station /1 19 (he low 

IHissfield W.W.T.P.) contained 0,50 mg/kg of mercury; and a 23.5-inch northern 

pike at Station 1123 (below the confluence of the Macon and Saline rivers) con

tained 0.65 mg/kg of mercury. 

The upper portion of the River Raisin has water qualities r:1ore suitable 

for the management of game fish, i.e., from Station 113 (below the dam at Lake 

Columbia) thru Station /Ill (Tecumseh Impoundment). Access to the river in this 

area may be a problem because it flows thru private land. But there are five 

impoundments (Norval, Sharonville, Ford at the village of Manchester, Clinton, 

and Tecumseh) in this section which have some degree of access, with a total 

of over 100 surface acres of water. A fishery renovation within thi.s area may 

be necessary because of rough fish (carp, suckers, and redhorse). First, if a 

need for such improvement project should develop, a more detailed survey of 
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this section would need to be conducted. 

It is intended that the information derived from this survey will 

provide a better tmderstanding of the fisheries and related problems of the 

River Raisin and also serve as a benchmark for future surveys. 
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Northern pike 
Yellow perch 
Smallmouth bass 
Largemouth bass 
Warmouth bass 
Green sunfish 
Pumpkinseed swifish 
Bluegill sunfish 
Longear sunfish 
Rock bass 
Black crappie 

Dogfish 
White sucker 
Hog sucker 
Lake chubsucker 
Silver redhorse 
Carp 
Goldfish 
Black bullhead 
Brown bullhead 
Yellow bullhead 
Stone cat 
Mud pickerel 

Alewife 
Creek chub 
Golden shiner 
Lake emerald shiner 
Common shiner 
Spottail shiner 
Satinfin shiner 
Spotfin shiner 
Fathead minnow 
Bluntnose minnow 
Stone roller 
Mudminnow 
Blackside darter 
Johnny darter 
Rainbow darter 
Fantail darter 
Greenside darter 
Mottled sculpin 

TABLE t,:(1 

SPECIE LIST 

GAME FISH 

Esox lucius 
Perea flavescens 
Micropterus dolomieui 

11 salmoides 
Chaenobryttus gulosus 
Lepomis cyanellus 

11 gibbosus 
11 macrochirus 
11 megalotis 

Ambloplites rupestris 
Pomoxis nigromaculatus 

NON-GAME FISH 

Arnia calva 
Catostomus commersonnii 
Hypentelium nigricans 
Erimyzon sucetta 
Moxostoma anisurum 
Cyrinus carpio_ 
Carassius auratus 
Ictalurus melas 

'' nebulosus 
11 natalis 

Noturus flavus 
Esox americanus 

FORAGE FISH 

Alosa pseudoharengus 
Semotilus atromaculatus 
Notemigonus crysoleucas 
Notropis atherinoides 

II cornutus 
II hudsonius 
11 analostanus 
11 spilopterus 

Pimephales promelas 
11 notatus 

Campostoma anomalum 
Umbra limi 
Percina maculata 
Etheostoma nigrum 

11 caeruleum 
11 flabellare 
'' blennioides 

Cottus bairdi 

Species identification by Edward H. Bacon and Raymond E. Shepherd, 
Fisheries Division, District #13, Jackson. 
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SUMMARY 0 F C O N C L U S I O N S 

1. Zone #1, headwaters to the village of Clinton (stations 1-9), recorded 

the highest average number of fish species, 12.8 per station. Zone #2, 

below the village of Clinton to Blissfield (stations 10-18), recorded 

the lowest average number of fish species, 8.7 per station. Zone #3, 

below Blissfield to Lake Erie (stations 19-27), recorded an average 

of 11.8 species per station. The number of fish species ranged from 

3 at Station #17 (Gorman Rd., below Adrian) to 19 species at Station 

#9 (US-12 at Clinton). 

2. Numbers of game fish collected at each station ranged from zero at 

Station #17 to 116 at Station #5 (Mill Rd., Norvell). The weight of 

game fish ranged from zero at Station #17 to 13.7 lbs. at Station #24 

(Ida - Maybee Rd.). Six hundred twenty or 47% of the collection were 

game fish. Game fish accounted for only 13% (98.3 lbs.) of the total 

weight of game and non-game fish. 

3. Numbers of non-game fish collected at each station ranged from zero 

at Station #2 (County Line Rd., Cement City) to 147 at Station #24. 

Weights of non-game fish ranged from zero at Station #2 to 299.2 lbs. 

at Station #24. Seven hundred twelve or 53% of the collection were 

non-game fish. These fish, though, accounted for 87% (632.4 lbs.) of 

the total weight of game and non-game fish. 

4. White suckers, the most common species captured on the survey, were 

collected at 23 of the 27 stations. Smallmouth bass were the most 

common game fish collected and were found at 18 stations. Carp were 

captured at 16 stations. 

5. Only 111, or 18% of the game fish collected wen~ of catchable size. 

This amounts to only 8% of the total 1332 fish collected. Smallmouth 

bass accounted for 30% (185) of the game fish collected but only 9% 

(17) of these fish were of catchable size. 
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6. The lowest dissolved oxygen values on the survey, 4 ppm, was 

recorded at Station //15, Deerfield Rd., and Station 1117, E. Corman 

l<d. Four ppm is the minimum requirements set by the Miclii ga 11 Wat er 

Resources Commission, for intolerant warmwater species (bass, pike 

and panfish) . 

7. Turbidity in the river increased from the headwaters, whi ch was 

relatively clear, to the mouth where turbidity was heavy. Carp were 

found at all stations heavy with turbidity .. These stations were at 

impoundments or below settlements. Northern pike collected a t 2 

stations that had heavily turbid waters were one pound less in wei.ght 

than the Michigan average for pike of their size. 

8. Water temperatures at most stations reflected the influence of air 

temperatures. The lowest water temperature, 56°F, was recorded a t: 

Station 113 (Jefferson Rd., Brooklyn). The lowest water discharge , 

1.1 cubic feet per second, and the second highest number of fish 

species captured also occurred at Station #3. The five highest 

water temperatures were recorded at or below impoundments. 

9. Results of the PCB's, pesticide and heavy metal analysis revealed 

some high concentrations in Zones /12 and #3. High concentrat ions 

of PCB's were found in a smallmouth bass and a northern pike at 

Station /114 (Laberdee Rd.). A high concentration of mer cury was 

found in a rock bass at Station #19 (below Blissfield) and a 

northern pike at Station #23 (below mouth of Saline River). DDT 

concentrations did not appear any higher than concentrations observed 

in other watersheds of the state. Dieldrin concentra tions, t hough 

below tolerance limits, were considerably greater below Station #23 

than have been observed elsewhere. 
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10. Zone #1, has water qualities more suitable for the management of game 

fishes. Zone #2 and #3 (specifically, waters below Tecumseh to the 

mouth) pose problems for game fish management. Sedimentation, 

turbidity and pollution reduces the quality of water in this area. 

The river's natural low-flow characteristic in late suIIm1er and its 

tremendous fluctuation in volume (9-12,900 cfs fluctuation at Monroe 

in the period from 1937-1963) reduces its usefulness. 

11. Some areas with fair fish populations: 

Bluegills: Norvell Pond 

Largemouth bass: Norvell Pond 

Northern pike: Norvell Pond and Beamer Road above Blissfield 

Srnallmouth bass: Clinton area, and Ida-Maybee Road to Waterloo Dam 

Rock bass: Austin Road, below Manchester to Staib Pond below 

Clinton, below Petersburg, and Ida-Maybee Road to · 

Rainsinville Hwy. 
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PART B: River Raisin Fish Population Sheets 

Netting Stations A & B, pp. 29 & 30 

Electro-Fishing Stations #1-27, pp. 31-57 



Sta.//A, 8-17-71 
Goose Lnke 

Species 
Game Fi.sh 
Larr,cmouth bass 
Bluegills 
Pumpkinsccds 
Rock L>nss 
Black er appies 

Subtotal 

Non-GAme Fish 
Black bullhead 
Lake chubsucker 

Subtotal 

Totnl Sample: 25 Fi s h (64% G."J.mc Fish) 
8.5 Lbs. (51% Game Fish) 
7 Spcc:l.cs (71% Game Fish) 

Weather: Clear 
Temperature: Air 78°F. at 

10:00 AH 
Water 75°F. & 
Clear 

D.O.: 
pH.: 
Hardness: 

9 ppm 
9.5 
188 ppm 

• 

Number of Fish 
Fyke l{ets 

Lcn r, th of Fish 
(inches) 

Hin. Max.Avg. 
9.3 

Weight 
(lbs.) 

'tot al Cat ch 
1 
2 
5 
2 
6 

16 

8 
l 

9 

5.2 8.3 
4.7 6.0 
6.4 7.1 
7. 9 8. 7 

8.4 11.7 
8.4 

Total Avr,. 
0.5 
0.6 
0.9 
0.6 
1. 7 

4.3 

3. 7 
o.s 

4. 2 
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Sta. tin, 8-17-71 
Norvall Lake 

Weather: Clear 
Temperature: Air s2°F. at 4:30 P.:~. 

Water 790p. & moderately 
turbid 

D.O.: 10 ppm 
pH.: 9.0 
Hardness: 222 ppm 

Number of Fish Length of Fish Weight 
Species 
Game Fish 
Bluegills 
Pumpkinseccls 
Black crappie 
Larr,cmouth b;iss 
Northern pike 

Subtotal 

Non-Game Fish 
Black bullhend 
Carp 
Dogfish 
Wliitc sucker 

Subtotal 

Total Sample: 

Fyke Nets 
T0tal Catch 

213 
12 

153 
3 
4 

385 

l,00 Fish (96?, Game Fish) 
79.5 Lbs, (577, Game Fish) 

2 
9 
2 
2 

15 

9 Species (567. Game Fish) 
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(inches) (lhs.) 
Min. Max. Avg. Total Avg. 
3.9 7.9 5.6 18.3 0.1 
4.5 6.5 5.4 1.3 0.1 
4.7 6 , 4 5 . 5 11.3 0.1 
7.1 12.9 1.5 
25.0 27.4 12.9 

• 
45.3 

8.5 8.9 0.9 
15.9 27.0 27.9 
12.0 16.9 2.3 
-18.0 19.2 3.1 

34.2 



Sta.Ul 8-17-71 

Species 
Game Fish 
Pumpkinseeds 

Subtotal 

Non-Game Fish 
Black bullhend 

Subtotal 

Total Sample: 

Number of Fish 
El ectro-Fishing 
Total Catch 

12 

12 

1 

1 

13 Fisl1 ( 927. Game Fish) 
0.2 Lhs. (50% Game Fi:lh) 
2 Species (SOX Game Fish) 
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Weather: Clear 
Temperature: Air 76()F. at 12: 30 P. ' I. 

Water 6~nF. & clear 
n.o.: C) ppm 
pH.: 8.0 
Hardness: J()8 ppm 
Discharge: 7. .3 cfs. 

Length of Fish Weight 
(inches) (lbs.) 

Min. }!ax. Avg. Total 
1.9 3.5 2.8 0 . 1 

6.1 

• 

5.0 0.1 

0.1 

Avg. 
0.1 



Weather: Clear Sta, 1/2 8-17-71 
County Line Rd. Temperature: Air 8/JOF. at 1:30 P.'·!. 

Watet 67°F. & clear 
D.O.: 9 ppm 

Number of Fish 

pH.: 8.5 
Hardness: 205 ppm 
Dis charge: 7.0 cfs. 

Length of Fish 
Species Electro-Fishing (inches ) 
Game Fish Total Catch 
Bluegi lls 6 
Rock bass 16 
Lonr,ear sunfish l 
Y.O.Y. Pumpkinseed sunfish 

Subtotal 23 

Non-G:1.mc Fish 
Y .0. i:rllack bullhead 

Total S.unple: 23 Fish ~100% Game Fish) 
2. 7 Lbs. (100% Game Fish) 
4 Species (75% Game Fish) 
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Min. ~lax. J\vg. 
4.0 6.8 
3.8 8.6 5.5 
4.} 

h'c ir.h t 
(lb s.) 

Total J\vg. 
cf:] 

1.9 0.1 
O. l 

?.. 7 



f; ta. 113 8- rn- 7 1 
J<>fferson Rd. 

_\ l'W.'rr•.:~--'.! .· ._,! , j 
(:r'1~5/:~i~· _.t., ..,._.., -"'-.. .1.-,.l' ~ .. ~ 1(rH RSOH • 

" , --- . 
~ l ' . ' .' • • BROOKLYN 

I 

" l 

Species 
Game Fish 
Yellow perch 
Rock bass 
Warmouth bass 
Y.O,Y. Bluegill sunfish 

Pumpkim;ce d sunfish 
Black crappie 
Largcmo\lth bass 

Subtotal 

Non-C:::11mn Fish 
White sucker 
Dogfish 
Stone cat 

Number of Fi sh 
Electro-Fishi.n~ 
Totnl Catch 

1 
1 
1 

.1 

29 
1 
1 

Subtotal 
Total Sample: 

n 
34 Fish (9 % Game Fish) 
4.2 Lbs. (7% Game Fish) 
10 Species (70% Game Fish) 
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\.',,:ithP.r: Clt• . .ir 
Tc mp c r:1turc: ,\ir 750F, at 9:10 A.'L 

, lfat,~r SnO :r. . & clc.ir 
1) .0.: 8 ppm 
pH.: 7.0 
Hardness: 308 ppm 
Discharge: 1.1 cfs. 

Lr,n ~th of n .sl, 
(.inches) 

:-! 'in. ~la:<. Avg. 
5.0 
5.3 
4. f, 

'.> . 6 ~J . 9 (i. ') 

12. 6 
·s. 9 

Weight 
(Jbs.) 

Total 
~ 
0.1 
0.1 

0.3 

3.1 
0.7 
0.1 

3.9 

Avg. 

0. J. 



Weather: Clea r Ste . #4 8- 18-71 
Brooklyn Rd . Temperature: Ai r 700F . at 11:00 A.'. !. 

Water 65oF . & clear 
D.0.: 9 ppm" ~a:·~ .. " ··{~ . . : J "' •. 

"'\._ .•. , . • r ~[ I · ._:-,--,._. f-.~-·;. . ~.r-·...._ 
~ ~; • ~ J(Fr[RSON ~ :,__:...";...• 

N --~~~ ' " · • ~~---~:-

l.:r..,;. .:; ' , . ~~?.?KLYN ,.•~-~ .. ~ 

• I , ;-:f 1~ \;;~:t t • • . -:\~ 
iU )r';:f . ·· i: · :: ·~; 

•;.. .,; . 1.,- • • , •I ••• • - •"lt, ·1 .... .. --.sa-.. ..... ,...., J Number o f Fish 
Spec:le s Elect r o-Fishing 
Game Fish 
Bluegills 
Pumpkinseeds 
Longear Sunfish 
Rock bass 
Yellow perch 
Nor thern pike 
Warmouth bas s 

Total 
5 
4 
3 
16 
1 
1 
3 

Catch 

Y.O . Y. Largemouth bass 

Sub t otal 

Non-Game Fish 
Whtie sucke r s 
Carp 
Dogfish 

Subtotal 

Tot:.a l Sc1mp l e: 

33 

5 
3 

_ 3_ 

44 Fish ( 75 % Game F:f.sh) 
12. 6 Lbs. ( 31 % Game Fis h) 
1 1 Species ( 73% Game Fish) 

11 

- 34 -

pH.: 8.0 
Hardne~s : 
Discharge: 

222 pnm 
10.0 . c fs. 

Lenr.th of Fish 
(inches) 

:'-!in . 'tax. Avg . 
3T 6.0 
.5. 7 6 • . r;, 
3. 2 4. 8 
4.8 7.0 5.5 
4.8 

13. 7 
4.6 S. 3 

9 . 5 12. 9 
10 . 6 14.5 
12.6 14.5 

Wei[jht 
( lbs . ) 
Total Av g. 
~ 
0 . 6 
0.1 
1.9 0 . 1 
0.1 
0. 6 
0.2 

3. 9 

2;9 
3.4 
2. 4 

8 .7 



Sta. /IS 8-18-71 
Hill Ild. (Below Dam) 

Specic8 
Game Fisl1 
Bluegills 
Pompkinsfietls 
Rock bas~ 
Black crappie 
Smallmouth bass 
Largemouth bass 

Subtotal 

Non-Game Fish 
White su~ker -
Hog suckcrn 
Black Bullhead 
Stone cat 
Mud pickc re 1 

Subtotal 
Total Sample: 

l~c ather: Clc>.ar 
Temp ,,ratur,: : ,\ir 770p, at 1:15 P.11. 

Water 730p, & clear 
D.0.: 
p; J,: 

8 ppm 
9 . 0 

llarclnes s : 2f.l5 ppm. 

lli. s charce: 12. '.i cfs. 

Nurnher of Fi :;: , 
- ···•·- ----- ·-
E] i, ct ro-Fibhi11)', 
'fot.il Catch 
7 Ef 

1 
16 
1 
10 
3 

116 

l 
5 
3 
2 
1 

12 

L<;t\i: .tli of Fish 
( i nches) 

l.~!1.!...'..._!i;~~ 
3.5 5.2 4.3 
4.3 
5.t, 7. 3 
S.l 
3. 5 7. 7 
4 .1 '•. 2 

9.2 
6.6 10.1 
8.2 9.4 
6.1 6. 7 
9.2 

128 Fish (91;; r;;unc Fish) 
13.5 Lbs. (68 ~( Ga1:Je Fish) 
11 Species (55 1.'. Game Fish) 

- 35 -

We.lght 
(lbs.) 
Total J\vg . 
s. 3 0 .. 1 
0.1 
2.3 0.1 
0.1 
1.3 0.1 
0.2 

9.3 

0.3 
2.3 
1.3 
0.2 
0.1 

4.2 



Sta. #7 8-19-71 
Austin Rd. 

Species 
Game Fish 
Bluegill 
Black crappie 
Rock bass 
Smallmouth bass 

~umber of Fish 
Electro-Fishing 
Total Catch 

l 
1 
11 
14 

Y.O.Y. Largemouth bass 

Subtotal 

Non-Game Fish 
Hoesuckers 
Redhorse 
Whitesuckers 

Subtotal 

Total Sample: 84 Fish (32% Game Fish) 
24.9Lbs. (2 1)% Came Fish) 

27 

18 
10 
29 

57 

8 Species (62% Game Fish) 

- 36 -

Weather: Clear 
•Temperature: Air 73°F. at 9:30 A.i'I. 

Water 730F. & slightly 
turbid 

D.O.: 6 ppm' 
pH.: 8.5 
Hardness: 222 ppm 
nischarge: 19.7 cfs. 

Length of Ffah 
(inches) 

i-tin. Max. Avg . 
4.1 
5.9 
4.5 9.5 6.5 
3.4 8.7 5. 4 

5.9 12.8 8.3 
6.7 13.89.0 
6.6 14.5 9.5 

Weight 
(lbs.) 

Total 1>.vg. 
~ 
0. 1 
3.5 0.3 
1.4 0.1 

• 

5.1 

5.3 0.3 
3.9 0.4 
10.6 0.11 

19.8 



Sta. /16 8-18-71 Wea'tlrier: Clear 
Sharon Hollow 1~d. (below d;ir.i) T-emperature: Air n°r. at 3:0') P. ~1. 

NlI'.IBF.R OF FISH 
Species Electro-Fishing 
Game Fish Total Catch 
B)7i"°cgills J9 
l'urnpkinseeds 3 
Longear Sunfi s h J 
!tock bass 3 
Y.0.Y, Smallmouth bass 

Subtotal 30 

Non-Gamf! Fiflh 
Carp 1 
Black bullheads 3 
Mud pickerel 2 
Redhorse 1 
Hog suckers 7 
White suckers 2 

Subtotal 16 

Total Sample: 46 Fish ( 65 % Came Fish) 
7.8 Lbs, ( 327. Came Fish) 
11 Species ( 45% Game Fish) 

- 37 -

Water 790~. & slightly 
tur;bid 

D.O.: 9 ppm 
pll. ; 8. 5 
Hardness: 239 ppm 
Discharge: 18.0 cfs. 

LE'.HTTll OF FISH 
(inches) 

Min, }!ax. Avg. 
3.5 5.9 4.5 
4. 7 5.1 
3.8 4.2 
5.5 · 7. 1, 

5.9 
8.0 8.7 
6.1 6.2 
9.8 
5.8 12.6 

10.1 11.3 

WEIGHT 
(lbs.) 

Total ~ 
"i-:-3 0.1 
0.3 
0.3 
0.6 

2.5 

0.1 
0.6 
0.3 
0.4 
3.0 
0.9 

5.3 



Species 
Ga me Fi!'lh 
Bluegills 
Black crappie 
Pumpkinseeds 
Rock bass 
Largemouth bass 
_Smallmout~ bass 

Subtotal 

Non-Game Fis h 
Hogsuckcrn 
Redhors c 
Wh:l. te s uckers 

Subtotal 

Total Sample: 

Number of Fish 
El e ctro-Fishing 
Total Catch 

21 
1 
3 
8 
2 
1 

36 

12 
36 

8 

56 

92 Fish ( 39% Game Fish) 
27. 9 Lh s. (13% Came Fish) 
9 Species (67 % Came Fish) 

Weather: Partly Cloudy 
Temperature: Air 72 () F. at 11 :0') A. :- 1 • 

Water 740 & slightly 
turbid 

D.O.: 7 ppm 
pll.: 8.5 
Hardnes s : 30 8 ppm 
Discharge: 21. 5 cfs. 

Length of Ftsh Weigh~ 
(inches) (lbs .) 

'.tin. 
3.4 
5.2 
4.5 
3.9 
6.5 
6. 7 

6.1 
6.2 
8.8 

Hax. .0~· Total /\Vg. 

6.6 ,,. 5 ~ 0.1 
0.1 

5.0 0 . 4 
6.7 0.7 
6.9 0 . 4 

-2..:.l.. 

3.5 

13 . 4 11.S 7.9 0,7 
12.5 9. 1 11.5 o.3 
14.5 5.0 

24.4 

· ·- -- ----- ------ - --

- 38 -



8- 20-71 
(Clinton) 

Species 
Game Fish 
Black Crappie 
Longear sunfish 
Pumpki11secd 
Rock bass 
Largemouth bass 
Smallmouth bass 
Y.O.Y. !Hue gill sunfish 

Sub total 

Non-Game Fish 
Carp 
Hogsuckcrs 
Redhorse 
White suckers 

Subtotal 
Total Sample : 

~umber of Fish 
Electro-Fishing 
.Total Catch 

3 
1 
1 
4 
1 
3 

13 

2 
9 
18 
3 

22 

Weather: Partly Cloudy 
Tcmperatull!e: Air 790F. at 9:00 A .. ~!. 

Watci: 720 F. & slightly turbid 
n.o.: 8 ppm 
pll.: 8.5 
Hardness: 308 ppm 
Discharge: 25.0 cfs. 

Leni:;th of Fish lvcight 
(inches) (lhs.) 

mn • :tax . J\Vg. Total 
4.3 5.0 0.3 
3.5 0.1 
3, .7 0.1 
5.2 8.0 0.7 
8.5 0.3 
10. 8 14.8 3.1 

4.6 

13.5 25.5 7.0 
4.6 10.6 1.7 
4.5 13.4 8.9 5.4 
10.6 13.7 2.0 

16.1 

Avg. 

o. 3 

45 Fish (29% Game Fish) 
20, 7 Lbs, (22% Game Fish) 
11 Species (64% Game Fish) 
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Sta. #10 8-20-71 
Staib Rd. 

Species 
Game Fish 
Rock bass 
Smallmouth bass 
Y.O.Y. Bluegill sunfish 

Sub tot.al 

Non-Game Fish 
Carp 
Hog suckers 
Redhorse 
Y.0.Y. Whitesucker 

Subtotal 
Total Sample: 

Weather: Partly Cloudy 
Temperature: Air 860F('J at 10:45 A.::. 

Water 72 F.&modcrately 
turbid 

D.O.: 6 ppm 
pH.: 8.5 
Hardness: 274 ppm 
Discharge: 39.6 cfs. 

Number of Fish Length of Fish Weight 
Electro-Fishing (inches) (lbs.) 
Total Catch :-!in. Hax. Avg . Total Avg • . 

3 7.7 8.3 1.0 
3 6.5 9.4 0.7 

6 1.7 

• 

2 13.4 15. 3 2.9 
13 5.3 10. 3 8.2 2.7 0.2 
8 6.5 12.9 1. 7 

23 7.3 
29 Fish (21% Came Fish) 
9.0 Lbs. (19% Game Fish) 
7 Species (43% Game Fish) 

- 40 -



Sta. {Ill 8- 19-71 

Species 
Game Fish 
Pumpkinseed 
Y.O.Y. Bluegill sunfish 

Black crappie 
Largemouth bass 
Small mouth bass 

Subtotal 

Non-Game Fish 
Carp 
Redhorse 

Subtotal 
Total Sample: 

Weather: Cloudy 
0 Temperature: Afr 80 F. at J.:15 P.~1. 

Water-- 730 & heavy turqidity 
D.O.: 7 ppm 
pH. : 8. 5 
Hardness: 274 ppm 
Discharge: - cfs. 

Ntunber of Fish Length of Fish 
Electro-Fishing (inches) 
Total Catch Hin. llax. Avg. 

1 4.5 

1 

6 13.8 16.5 
6 6.0 11.1 

12 
13 Fish (87. Game Fish) 
11.5 Lbs. (1% ~ame Fish) 

7 Species (717. Game Fish) 

- 41 -

We i!:jh t 
(lbs.) 

Total Avg. 
o:y-

0.1 

9.4 
2.0 

11.4 



Sta. 012 8-19-71 
Comfort Rd. 

Species 
Game Fish 
Green sunfish 
Pumpkinseed 
Rock bass 
Smallmouth bass 

Subtotal 

Non-Game Fish 
Black Bullhead 
Hog suckers 
Stonecat 
Y .O. Y. White suckers 

Sub total 
Total Sample: 

Weather: Partly Cloudy 
Temperature: Air 820F. at 3:05 P.~. 

Water 730F. & moderatly 

~umber of Fish 
Electro-Fishing 
Total Catch 
3 
1 
3 
1 

8 

1 
4 

_1_ 

6 

D.O.: 8 ppm 
pl!.: 8.5 
Hardness: 410 ppm 
Discharge:39.1 cfs. 

Length of Fish 
(inches) 

!·lin. ~rax. 
3:-S 5.6 
4.3 
5.5 7.5 
5.6 

6.3 
5. 8 11.0 
7.8 

Avg. 

14 Fish (~7% Game FiRh) . 
3.6 Lbs. (507. Grune Fish) 
8 Species (507. Game Fish) 

- 42 -

turbid 

Weigh!:_ 
(lhs.) 

Total 
0.5 
0.1 
1.1 
0.1 

1.8 

0.1 
1.5 
0.2 

1.8 

Avg . 

• 



Sta. U13 8-23-71 
Raisen Center Hwy. 

Weather: Clear 
Temperature: Air 660F~ at 10 : 45 A.~. 

Species 
Game Fish 
Green sunfish 
Rock bass 
Largemouth bass 
Smallmouth bass 

Subtotal 

Non-Came Fish 
Carp 
Redhorse 
White suckers 
Mud pickerel 

Subtotal 

Total Sample: 

:-lumber of Fish 
Electro-fishing 
Total Catch 

2 
1 
1 
2 

6 

s 
17 
4 
1 

27 

33 Fish (18% Game Fish) 
14.0 Lbs. (1% Game Fish) 
8 Species (50% Game Fish) 

- 43 -

Water 70 F.& moderately 
turhi.d 

n.o.: 6 pnm 
oH.: 8. 5 
Hardness: 325 ppm 
Discharg~: 36.n cfs. 

Length of Fi.sh Weight 
(inches) (lbs.) 

'1in. Max. Avg. Totitl 
3.9 4.0 oT 
6.9 0.3 
4.1 0.1 
6.3 7.5 0.5 

LO 

13. 2 19.1 11.11 
3.1 14. 0 6.4 2. 1 
4.2 6.3 0.1 
5.2 0.1 

13.9 

Avg. 

(). 1 



s ta. fl 14 8-23-71 
Laherdee Rd. 

Species 
Game Fish 
Bluc~ills 
Green sun fish 
Smallmouth bass 
:-.lorthem pike 

Subtotal 

Non-Canw F i. •; h 

IIL,c_k hul lh1);1CI 
C:0rp 
!!or, sucv..er~ 
White suck.er,, 

Subtotal 

Total Sample: 

Number " f Fish 
Elect rc;--"ris hing 
Total <: ,!t ch 

2 
3 
1 
1 

7 

1 
4 
2 
13 

20 

27 Fish ( 26~~ Game Fish) 
19. 7 Lbs. ( 1 i'X Game Fish) 
8 Species ( 50% Game Fish) 

Weather: Clear 
Temperature: Air 64/)F. at 1:()() P.M . 

Water -730r,. & 

moderatel y 
turbi d 

n.o.: 7 ppr.1 
pH.: 8 . 5 
Hardness: 291 ppm 
Discharge: 58.8 cfs. 

LenBth of Fish 
(inches) 

~-!in. ~fax. Avg. 
3,() 5.0 
3. t, 4.1 

5. 1 
PL5 
6.2 
3.0 

14.6 
21.4 

19. 5 
7.8 

11.9 8.0 

Weight 
(lhs.) 

Total Avg. 
'5":3 

0.3 
1. 7 
1.8 

3.1 

o. 1 
11 •• 1, 

0.5 

.!.:..L 

16.4 

o. l 



Sta. //15 R-23-71 
neerfield Rd. 

Species 
Game Fish 
Green sunfish 

:~on-C.amc fish 
White sucker 

Total Sample: 

Weather: Clear 
0 Temperature: Air 65 F, at 3:00 P. !I . 

Water 740F. & moderately 
turbid 

D.O. : 
pl!. : 

4 ppm 
8.5 

Hardness: 308 ppm 
Discharge: 75.6 cfs. 

Number of Fish Lengtl1 of 
Elec tro-Ffahing (inche~) 
Total Catch !-!in. :!ax. 

2 3.3 4.8 

1 9.6 

3 Fish (67% Game Fish) 
0.5 Lhs. (20% Game Fish) 
2 Species (50% Game Fish) 

- 45 -

Fish 

Avg. 

Weir.ht 
(lbs.) 
Total Avg. 
~ 

•0.4 



Sta.#16 8-24~71 
U.S.-223, Cadmus ~d. 

Weather: Partly Cloudy 
Temperature: Air 6S°F. at 10:30 A.:1. 

Water: 71QF. & slightly 

Species 
Game Fish 
Green sunfish 
Norhtern pike 

Subtotal 

Non-r.ame Fish 
White suckers 

Total Sample: 

Number of Fish 
Electro-Fishing 
Total Catch 

1 
2 

3 

27 

30 Fish (10% Game Fish) 
17.0 Lbs. ( 10% Game Fish) 
3 Species ( 6 7% Game Fish) 

- 46 -

D.O.: 6 ppm 
pH.: 8.5 
Hardness: 308 pp~ 
Discharge: 79.4 cfs. 

Length of Fish 
(inches) 

}!in. !!ax. Avg. 
TI 
15.0 17.3 

. 6.5 15.6 10.8 

turhid 

Weight 
(lbs.) 

Total !:::1.Jl· 
~ 
1.6 

1.7 

• 
15.3 0.6 



Sta. 017 S:-25- 71 

Species 
r.amP- Fish ------· None 

~on-Game fish 
White s1,1ckers 

Total Sample: 

~umher of Fish 
Electro-Fishing 
Total r.a tch 

l'.3 

13 Fish (Oi. Game Fish) 
4.3 Lbs. (Oi. r.ame Fish) 
l Species ( Oi. Game Fish) 

- 47 -

Weather: Clear 
0 

Temperature: Air 75 Fn at 10:15 A.M. 
Water 70 F. & sli~1tly 

turhi<l 
D.O.: 
pH.: 

4 ppm 
8.5 

Hardness: 342 ppm 
Discharge: 95.6 cfs. 

Lenr.th of !"ish 
(inchf!s) 

'11.n.!-lax, Avg. 

Wei.cht 
(lbs.) 

Total Avg. 

3.1 13.l 8.4 4.3 0.3 



Sta. Q 1.8 8-25-71 
Beamer ltd. 

Weather: Clear 
Temperature: Air 74°r

6 
at 12 :45 P'•:. 

Water 72 F. & slightly 
t urbid 

D.O.: 9 ppm 
pH.; 8.5 
Hardness: 325 ppm 
Discharge: 79. 9 cfs. 

Number of ri.sh Length of Fish Weight 
Species 
Game Fish 
Small.mouth bass 
Northcn1 pike 

Subtotal 

Non-Game Fish 
White !iuckcrs 

Total Samole: 

Electro-Fishing 
Total 

1 
2 

3 

7 

10 Fish (30 i. Game Fiah) 
11. 3 Lhs. (60% Game Fish) 

3 Species (6 77. Game Fish) 

Catch 

- 48 -

(inches) ( lhs.) 
:un . !fax . Ave. Total t,vg. 
3.2 o.I 

19. 3 29 .5 6.7 

6.R 

• 

5.1 15.2 4.5 



Stn. 019 8-25-71 
Below 8lissflcld W. W.T .P . 

Species 
Game Fish 
Pumpkinseecls 
Green sunfish 
Rock bass 
Largemouth hass 
:forthem pike 

Subtotal 

Non-G.1me Fish 
Carp 
Hor, suckers 
Wh f.te sucl:er•; 
Y.O.Y. fl l nck bullhead 

Suh total 

Total Samnle: 

Number of :-ish 
Electro-Fish in g 
Total 

2 
7 
9 
1 
4 

23 

5 
l 
4 

10 

Cat ch 

Weather: Clear 
Tempe rature : Afr 1s 0 r. at 2:35 P . ' 1• 

Water 76°F. & moderately 
turbicl 

1),0,: 12 Ppm ' 

pH.: 9. 5 
Hardness: 308 pnn. 
l)ischarge: 117.6 , 

Len?,th of 
(inches) 
~!in. '!ax. 
5.4 
3.1 ,, • 2 
4.0 8 . 5 

11.0 
14.9 17.0 

14. 2 19.() 
10.3 

7.8 10.8 

Fish 

Avg. 

He ip.h t 
(lbs.) 

Total 
o:s-
0.7 
1.9 
LO 
4.6 

8.7 

JO. 4 
0.9 
1.1 

Avg . 

33 Fish (70;~ Game Fish) 
21.1 Lbs. ( 4U:'. r.ame Fish) 
9 Species ( 56 Z Game Fish) 

- 49 -



Sta. ll 20 8-26-71 
Ilclow Dee rfield W.W.T.P. 

Species 
Game Fish 
Purnpkinseed 
Ro ck bass 

Sub tota:i 

Non-Game Fish 
Carp 
Hog suckers 
White suckers 

Subtotal 

Total Sample : 

Number of Fish 
Electro-Fishing 
Total Catch 

1 
1 

2 

2 
1 
8 

11 

13 Fish (157. Game Fish) 
6.5 Lbs, (97. Game Fish) 

5 Species (407. Game Fish) 

- 50 -

Weather: Partly Cloudy 
Temperature: Air 76°F. at 11:35 i\. :1• 

Water 740F. & heavy 
turbidity 

D,O,: 9 ppm 
pH.; 9 .5 
Hardness: 308 ppm 
Discharge: 79.2 cfs. 

Length of Fish 
(inches) 
Mi.n. ~!ax. 
5.5 
6.5 

12.8 15.3 
9.2 
3.1 12.7 

Avg. 

Weight 
(lbs.) 
Total Avg. 
o:z--
0.4 

0.6 

• 3.0 
0.4 
2.5 

5.9 



Species 
Game Fi~h 
Pumpkinseed 
Rock hass 
Smallmouth bass 

Subtotal 

Non-Game Fish 
Carp 
Redhorse 
White suckers 
Brown bullhead 

Subtotal 

Total Sample; 

Number of Fish 
Electro-Fishing 
Total Catch 

1 
34 
1 

36 

8 
1 
20 
1 

30 

66 Fish (55% Game Fish) 
20.2 Lbs. ( 30% Game Fish) 
7 Species (43% Came Fish) 

- 51 -

Weather: Partly Cloudy 
Temperature: ,\ir 720y, · at 1:45 P.:1. 

Water 76°F. & heavy 
turbid! ty 

D.O.: 12 ppm 
pll.: 9. 5 
Hardness: 291 ppm 
Oischargc: 105.3 cfs. 

Length of Fish 
(inches) __ _ 

Min. ~lax. Avg. 
5T 
3.4 7.8 5.8 
4.2 

3.9 19.3 
12.1 

:LO 12.6 10.1 
10.2 

l~e:1..n...h__!_ 
(] bs.) 

Totnl Avg. 
o. 4 -
5.6 0.2 
O.l 

6.1 
• 

5.2 
o. 7 
7.5 0.4 
0.7 

14.1 



Sta. #22 8-27-71 
H-50 at Dundee(below dam) 

Number of Fish 
Species Electro-Fishing 
Game Fish Total Catch 
Rock bas s 9 
Smallmouth bass 89 
Y.0,Y. Bluegill sun fish 

Pumpkin sunfish 
Green sunfish 

Subtotal 98 

Non-Game Fish 
Carp 18 
!log sucker 1 
White sucke r 3 
Black bullhead 1 

Subtotal 23 

Total Sample: 121 Fish(81i. Game Fish) 
9.1 Lbs, ( 537. Game Fish) 
9 Species (56% Game Fish) 
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Weather: Partly Cloudy 
Temperature: Air 690F{) at 11:30 A. ~t. 

Water 74 F. & slightly 
turbid 

D.O.: 8 ppm 
pH.; 8.5 
Hardness: 308 ppm 
Discharge : 55.4 cfs. 

Length of Fi sh Weight 
(inches ) (lbs .) 

~tin. '.-lax. Avg. Total 
4.3 6.3 T."2 
3.2 7.2 4.4 3.6 

• 
4.8 

4.3 7.4 6.1 2.5 
11.2 0.7 

8.5 12.4 1.0 
3.9 0.1 --

4.3 

Avg. 

0. 1 

0.1 



Sta. C2J 8-27-71 
Bleow mouth of Saline 

Species 
Game Fish 
Rock bass 
Northern pike 

. ' - ; • .. 

Y .0. Y Bluer,ill sunfish 
Longear sunfish 
Green sunfish 
Pumpkinseed sunfish 
Smallmouth hass 

Subtotals: 

Non-Came Fish 
Carp 
Hog suckers 
Redhorse 
Y.O.Y. White suckers 

Subtotals 

~lumber of Flsh 
Electro-Fishing 
Total Catch 

1 
1 

2 

7 
3 
2 

12 

Total Sample: 14 Fish (147. Game Fish) 
21.4 Lbs, (10% Game Fish) 
11 Species (6117. Game Fish) 

53 

Wenther: Cloudy & light rain 
Temperature: Air (,60F. a t 3:05 P.tl. 

Water 74°F. & heavy 

D.O.: 6 ppm 
pll.: 8.5 
Hardness: 308 ppm 
Discharse:.- cfs. 

Len f' th of Fish 
(incht!S) 

~fin . ~lax. Avg. 
5.2 

4.5 
6.0 

11.7 

24.3 

23.0 
6.2 
13.0 

turbidity 

Weight 
(lbs.) 

Total Avg. 
0.1 
2.0 

2.1 

17.7 
0.3 
1.3 

19.3 



Sta.fl 24 :8-30-71 
Ida_:Haybe~ . Rd. (below dam) 

Species 
Game Fish 
Green sunfish 
Lonr,ear sunfish 
Black crappie 
Rock bass 
Smallmouth bass 

Subtotal 

Non-Game Fish 
Carp 
Hog suckers 
Redhorse 
White suckers 
Stonecat 

Subtotal 

Total Sample: 

Number of F1sh 
Electro-Fishing 
Total Catch 

1 
1 
1 

31 
41 

75 

24 
3 
79 
36 

2.... 
147 

222 Fish (34% Game Fish) 
312.9 Lbs. (4% Game Fish) 
10 Species ( 50% Game Fish) 
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Weather: Clear 
Temperature: Air 820F. at 11 :15 A.~r. 

Water 780F. & slight 
turbidity 

D.O. : 12 ppm 
pH.: 9. 5 
Hardness: 378 ppm 
Discharge: - cfs. 

Length of Fish 
(inches) 

Min. Max. Avg. 
5T 
5.8 

8.1 
4.9 8.1 6.5 
3.2 16.0 5.7 

17.2 24.8 20.2 
9.0 12.7 
8.6 23.5 16.8 
8.5 15.2 11. 7 
5.5 8.2 

Weight 
(lbs.) 
Total Avg. 
0.3 
0.4 
0.4 
7.5 0.2 
5.1 0.1 

13.7 

111.5 4.6 
1.5 

162.1 2.1 
23.5 0.6 
0.6 

299.2 



Sta. 025 q-J0-71 
Raisenville ~d. 

Species 
Game Fish 
Green sunfJsh 
Longear s unfish 
Rock baai, 
Smallmouth bass 

Sub total 

'.'Ion-Game Fi.sh 
C:arp 
!lop, suckers 
Redho rse 
White suckers 
Stonecat 
Yellow bullhead 

Subtotal 

Total Sample 

:-lumber of Fisl1 
Electro-Fishinp, 
Total Catch 

2 
1 
31 
11 

45 

66 
2 
4 
10 
3 
2 

87 

132 Fish ( 347. Game Fish) 
60.2 Lbs. ( 187. Game Fish) 
10 Species (40% Game Fish) 
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Weather: Clear 
') 

Temperature: i\ir85 •'. at 2:31) P.'!. 
Water 84oF. & moderately 

turbicl 
D.O.: 12 ppm 
pH.: 9. 5 , 
Hardness: 462 ppm 
Discharge: - cfs. 

Length of Fish 
(inches) 

Min. 'lax. Avg. 
4.0 5.0 
5.1 
2.1 8.9 5.5 
3.5 10.8 7.0 

4. 8 21. 5 8.4 
10.4 11.2 
8.0 9.0 
8.2 10.5 9.2 
5.4 8.4 
9.1 9.5 

Weii:;ht 
(lbs.) 
Tota:l: Avg. 
0.4 
0.3 
7.0 0.2 
3.0 0.1 

• 

10. 7 

43.0 0. 7 
1.0 
1.0 
3.0 0.3 
(). 5 
1.0 

49.5 



Sta. U 26 8-31-71 
Waterloo Dam (above) 

Number of Fish 
Species Electro- Fishing 
Game Fish Total Catch 
Rock bass 1 
Smallmouth bass 7 
Y.O.Y. Longear sunfish 

Subtotal 

Non-Game Fish 
Carp 
Redhorse 
White 11uckcrs 

Subtotal 

Total Sample: 

8 

8 
5 
2 

15 

23 Fish ( 357. Grune Fish) 
22.0 Lbs, ( 21 % Game Fish) 

6 Species (50% Game Fish) 
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Weather: Cloudy 
Temperature: Afr 69°F. at 12:30 P.:r. 

Water 74Op. & heavy 
~ turbid-ity 

D.O.: 6 ppm 
pH.: 8.5 
Hardness: 479 ppm 
Discharge: - cfs. 

Length of 
(inches) 

~n. ~fax. 
4.7 
4 .• 5 12.4 

7. 5 20. 7 
8.4 16. 9 
14.O 16. 1 

Fish 

Avg. 

Weight 
(lbs.) 

Total 
0.1 
3.0 

3.1 

11.9 
4.5 

2.5 

18.9 

Avg. 



St~. #27 $-31-71 
I-75 . at Monroe 

Species 
Game Fish 
Pumpkinseed 
Srnallmouth bass 

Subtotal 

Non-Gome Fish 
Carp 
Goldfi.sh 
Redhorse 

SQhtot:al 

Total Sample: 

Number of Fish 
Electro-Fishing 
Total Catch 

1 
1 

2 

9 
9 
7 

25 

27 Fish (77. Game Fish) 
51. 2 Lbs. ( 1% ~ame Fish) 

5 Species (40% Game Fish) 
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Weather: Cloudy 
Temperature: Air 6~{)F. at 4:15 P. ~I . 

Water 76°F. 6 heavy 
turhirli t v 

D.O.: 7 ppm 
pH.: R.5 
Hardness: 462 pnm 
Discharge: - cfs. 

Length of Fish 
(inches) 

~1in. !-lax. Avg. 
2.8 
2.7 

13.9 30.0 
8.7 13. 3 
9.6 16.8 

Weight 
(lbs.) 

Total ~ 
0.1 
0.1 

0.2 

39. 5 
6.5 
5.() 

51.0 



P ART C 

WATER QUALITY CONTROL DIVISION 

Heavy Metals, Polychlorinated Biphenyls, and Chlorinated Hydrocarbons in 
Fish from River Raisin, August 1971 

HEAVY METALS 

Twenty-five fish samples collected during August 1971 from 18 locations 

on the River Raisin were analyzed for the presence of Zn, Cu, Ni, Pb, 

Hg, Cr, Cd, and As (Table 1). Concentrations of these metals in the 

edible portion of the fish ranged from 4.0 to 13.0 mg/kg for Zn, less 

than 0.2 to 0.3 mg/kg for Cu, less than 0.01 to 0.65 mg/kg for Hg, and 

less than 0.1 to 0.5 for Cd. Ni, Pb, Cr, and As were not detected above 

their respective limits of detectability of 0.2, 1.0, 0.1, and 0.5 mg/kg. 

Lucas~ al. (1970) 1 reported concentrations of trace elements in fish 

from the Great Lakes. Average concentrations detected in that study 

were 1.3 mg/kg for copper, 0.09 mg/kg for Cd, 0.02 mg/kg for As, and 

1 mg/kg for Cr. Uthe and Bligh (1971)~ reporting on metals in fish from 

two inland lakes in a non-industrial area in Canada, found concentrations 

ranging from 12-19 mg/k for Zn, 0.50-0.94 mg/kg for Cu, less than 0.2 

mg/kg for Ni, less than 0.5 mg/kg for Pb, 0.07-0.70 for Hg, less than 

0.01 to 0.03 mg/kg for Cr, less than 0.05 mg/kg for Cd, and less than 

0.05-0.70 for As. 

Although analytical sensitivities were not comparable in all cases, 

concentrations of heavy metals in fish from the River Raisin were 

generally within or below the ranges of concentrations reported in the 

above studies. Two samples did have Hg concentrations either equal or 

1 J. Res.Ed.of Canada, Vol. 24,No.4: 677-684. 

2 .T, Res.Bd.of Canada, Vol. 28,No.5: 786-788. 
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Station 

A 

B 

2 

6 

7 

9 

10 

11 

13 

14 

16 

18 

19 

20 

21 

23 

24 

26 

Table 1. Concentrations of heavy metals in fish from the 
Raisin River, August 1971. (concentrations in 

mg/kg; wet weight). 

Species Length Date Zn Cu Ni Pb Hg Cr·, Cd 

Crappie 8.3 8-17-71 6.2 < 0.2 < 0.2 <LO 0.03 < 0 .1 < 0.1 
Bullhead 10.0 8-17-71 7.0 < 0.2 < 0.2 <LO 0 . 01 < 0.1 < 0.1 

Northern Pike 27.0 8-17-71 5.1 < 0.2 < 0.2 <LO 0 . 30 < 0 .1 < 0.1 
Largemouth Bass 8.0 8-17-71 7.8 < 0.2 < 0.2 <LO< 0 . 01 < 0.1 < 0.1 

Rock Bass 6.8 8-17-71 7.0 0.2 < 0.2 <LO 0.35 < 0.1 < 0.1 

Bullhead 8.0 8-18-71 6.0 < 0.2 < 0.2 <LO 0.12 < 0.1 0.5 

Rock Bass 7.0 8-18-71 6.0 < 0.2 < 0.2 <LO 0.12 < 0.1 < 0.1 
Smallmouth Bass 8.0 8-18-71 5.7 < 0.2 < 0.2 <LO 0.09 < 0.1 < 0.1 

• Smallmouth Bass 10.3 8-20-71 4.9 < 0.2 < 0.2 <LO 0.03 < 0.1 < 0.1 

Rock Bass 7.8 8-20-71 4.9 < 0.2 < 0.2 <LO 0.06 < 0 .1 < 0.1 
Smallmouth Bass 8 . 5 8-20-71 5.9 < 0.2 < 0.2 <LO 0.03 < 0.1 < 0.1 

Carp 16.0 8-18-71 7.0 0.2 < 0.2 <LO 0.21 < 0,1 < 0.1 

Carp 16.0 8-23-71 13.0 0.2 < 0.2 <1.0 0.13 < 0.1 < 0 .1 

Northern Pike 20.0 8-23-71 4.0 0.2 < 0.2 <1.0 0.38 < 0.1 < o·.1 
Smallmouth Bass 14.0 8-23-71 5.6 0.2 < 0,2 <LO 0.38 < 0 . 1 < 0.1 

Northern Pike 15.0 8-24-71 6.2 0.2 < 0.2 <LO 0.18 < 0.1 < 0.1 

Northern Pike 18.0 8-18-71 4.0 0.2 < 0.2 <LO 0.38 < 0 .1 < 0.1 

Northern Pike 14.8 8-25-71 4.9 < 0.2 < 0.2 <LO 0.02 < 0.1 < 0.1 
Rock Bass 6.5 8-25-71 5.4 < 0.2 < 0.2 <LO 0.50 < 0.1 < 0.1 

Carp 12.5 8-26-71 7.0 < 0.2 < 0.2 <LO 0.04 < 0 .1 < 0.1 

Rock Bass 6.8 8-26-71 5.9 < 0.3 < 0.2 <LO 0.03 < 0.1 < 0.1 

Northern Pike 23.5 8-27- 71 4.8 < 0.2 < 0.2 <LO 0.65 < 0.1 < 0.1 

Rock Bass 7 . 3 8-30-71 7.0 0.3 < 0.2 <LO 0.18 < 0.1 < 0.1 
Smallmouth Bass 12.5 8-30-71 4.9 < 0.2 < 0.2 <LO 0.41 < 0.1 · < 0.1 

Smallmouth Bass 10.5 8-31-71 5.8 < 0.2 < 0.2 <l.0 0.12 < 0.1 < 0.1 
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As 

< 0 .5 
< 0.5 

< 0 .5 
< 0 .5 

< 0.5 

< 0 . 5 

< 0.5 
< 0.5 

< 0 .5 

< 0 .5 
< 0.5 

< 0.5 

< 0.5 

< 0 .5 
< 0 .5 

< 0.5 

< 0.5 

< 0.5 
< 0 .5 

< 0.5 

< 0.5 

< 0.5 

< 0.5 
< 0.5 

< 0 . 05 



exceeding the 0.5 mg/kg tolerance limit established by the U.S. Food 

and Drug administration. These were found at stations 19 and 23. No 

tolerance limits have been established in the United States for any of 

the other heavy metals in fish tissue. 

POLYCHLORINATED BIPHENYLS 

Twenty-two fish samples from the River Raisin were analyzed for the 

presence of polychlorinated biphenyls (PCB'S). Concentrations ranged 

from 0.01 to 6.45 mg/kg in edible portions of fish tissue on a wet 

weight basis (Table 1). The majority of the samples contained less than 

5.0 mg/kg, the limit established by the Food and Drug Administration 

for concentrations in fish for human consumption. Sharp increases above 

concentrations detected in fish from upstream locations were noted at 

stations 13, 14, 16, and 18. A carp analyzed from station 13 contained 

3.08 mg/kg of PCB's which appeared to be primarily Aroclor 1254. This 

station is downstream from the City of Tecumseh but upstream from the 

confluence of the South Branch of the River Raisin. A carp from station 

11 serves as a control above Tecumseh and showed a concentration of only 

0.05 mg/kg. This suggests a source or sources of PCB contamination in 

Tecumseh. At station 14, downstream from the confluence of the South 

Branch, a concentration of 4. 71 mg/kg was- found in a smallmouth bass 

and 6.45 mg/kg in a northern pike. In contrast to the carp from 

station 13, both of these species contained PCB's in the form of Aroclor 

1242 rather than 1254. The form of Aroclors present would reflect 

different industrial uses responsible for the contamination. H is 

very possible, therefore, that the PCB's in the fish from Station 14 

are primarily the result of the influence of the South Branch rather 

than from sources in Tecumseh. Northern pike from stations 16 and 18, 

on the other hand, contained primarily Aroclor 1254 at concentrations 
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T A B L E O 2 

Chlorinated Hydrocarbon Insecticides and Polychl orinated Bi.phen:rls (PCB' s) i n fish collected 
from Raisin River, August 1971. (Concentrations in mg/kg ; 1iet weight) 
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of 1.47 and 1.18 mg/kg, respectively. It would be difficult to determine 

the source of contamination at these two locations but probably is a 

combination of all input from upstream sources. All samples farther down

stream contained concentrations comparable to those upstream from Tecumseh. 

CHLORINATED HYDROCARBON INSECTICIDES 

Dieldrin and DDT were the only chlorinated hydrocarbon insecticides 

detected in fish samples from the River Raisin. Both were present in 

the majori t y of samples. Concentrations ranged from less than 0.001 to 

0.042 mg/kg for dieldrin and 0.002 to 0.171 mg/kg for total DDT. While 

DDT concentrations do not appear any higher than observed in other water

sheds of the state, dieldrin concentrations in the lower portion of the 

River Raisin are considerably greater than have been observed elsewhere 

and in the River Raisin upstream from the confluence of the Saline River. 

Concentrations of dieldrin in fish in the upper zone of the river range 

from less than 0.001 to 0.007 mg/kg while four samples from stations 23, 

24, and 26 range from 0.015 to 0.042 mg/kg. While the lower zone does 

show somewhat elevated levels, none of the concentrations approach the 

0.3 mg/kg FDA tolerance limit for fish intended for human consu~tion. 

A review should be conducted of the pesticide use in the lower watershed 

of the River Raisin in search for the cause of the higher dieldrin levels. 

Heavy treatments of dieldrin to control Japanese beetles in the lower 

portion of Monroe Cotmty during the early 1960's were suspected at first 

but further investigation revealed that most of the treatment area drains 

m1ay from the River Raisin. It is also doubtful that residual effects 

would still be present after nearly 10 years. 
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TABLE ff 3 

List of Fish Analyzed for Heavy 11etals and Pesticides Residues 

STATION 

A 

B 

2 

4 

6 

7 

9 

10 

11 

13 

14 

16 

18 

19 

20 

21 

23 

24 

26 

SPECIES 

6 crappies and 4 bullheads 

3 largemouth bass and 2 northern pike 

6 rock bass 

3 dogfish 

3 bullheads 

6 smallmouth bass and 5 rock bass 

2 smallmouth bass 

2 smallmouth bass and 3 rock bass 

2 carp 

2 carp 

1 smallmouth bass and 1 northern pike 

2 northern pike 

2 northern pike 

3 northern pike and 6 rock bass 

2 carp 

10 rock bass 

1 northern pike 

4 smallmouth bass and 4 rock bass 

3 smallmouth bass 
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Edward H. Bacon, District Fisheries Iliologis t, .Jacks on 
Gerald P. Cooper, Fisheries Research Supervisor, Ann Arbor 
W. Carl Latta, Fisheries Research, Biologist in Charge, 

Ann Arbor 
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Typing, Virginia Taylor, Typist Clerk, District Cl3, 

Jackson 
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Survey site assistance, Wayne E. Denniston, Basin Engineer, 
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