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Top le.f't: Aerial pho to  of the Detroit River (July 19, 1984) , including Lake 
S t .  Clair a t  the n o r t h ,  t o  take Erie a t  the south. 

Top right: % y f l y  nyn~ph and  white bass, 

Lower: The Plesabi Fliner, a large self-unloading carrier o f  iron ore,  limestone, 
or gra in ,  passes the City o f  Detroit on the Detroit R i v e r .  



B i o l o g i c a l  Repor t  85(7.17) 
A p r i l  1988 

THE DETROIT RIVER, MICHIGAN: 
AN ECOLOGIICAL PRQFllLEa 

Bruce A. Manny and Thomas A. Edsa l l  
U.S. F i s h  and W i l d l i f e  Serv ice  

Na t iona l  F i s h e r i e s  Research 
Center-Great Lakes 

Ann Arbor,  M I  48105 

and 

Eugene Jaworski  
Eas te rn  Mich igan U n i v e r s i t y  

Y p s i l a n t i ,  MI 48197 

P r o j e c t  O f f i c e r  

Edward C. Pendleton 
Na t i ona l  Wetlands Research Center 

1010 Gause Boulevard 
S l i d e l l ,  LA 70458 

Performed f o r  

Na t i ona l  Wetlands Research Center 
Research and Devel opment 
F i s h  and W i l d l i f e  Serv ice  

U.S. Department o f  I n t e r i o r  
Washington, DC 20240 

a C o n t r i b u t i o n  No. 683 o f  t he  Na t i ona l  F i she r i es  Research Center-Great Lakes, 
U.S. F i sh  and Wild1 i f e  Serv ice,  1451 Green Road, Ann Arbor, Mich igan 48105. 



DISCLAIMER 

The findings of t h i s  report are  not to  b e  construed as an of f ic ia l  U.S. Fish 
and Wildlife Service position unless so  designated by other authorized 
documents. Statements of conclusions, and suggested courses of study or 
action, are exclusively those of the authors. 

Library of Congress Cataloging-inPublication Data 

Manny, Bruce A.  
The D e t r o i t  River ,  Michigan. 

(Bio logica l  r e p o r t  ; 85(7.17) (Apr. 1988))  
Supt. of Docs, no. : I 49.89/2:85(7.17) 
"Performed f o r  National Wetlands Research Center ,  

Research and Development, Fish and Wi ld l  i f e  Se rv i ce ,  
U. S. Department of I n t e r i o r .  I' 

Bibliography: p. 
I.. Stream ecology--Detroi t River (Mich. and O n t .  ) 

I .  Edsa l l ,  Thomas A. 11. Jaworski ,  Eugene. 
111. National Wetlands Research Center (U.S.) 
IV. T i t l e .  V .  S e r i e s :  Biological  r e p o r t  (Washincton, 
0. C.  ) ; 85-7.17. 
QH105.M5M36 1988 574.5'26323'0974433 88-600043 

This report may be c i ted as follows: 

lulanny, B.A., T.A. Edsall, and E. ~ a w o r s k i .  1988. The Detroit River, 
Michigan: an ecological profi le .  U. S .  F i s h  Wildl. Serv. Biol. Rep. 
85(7.17). 86 PP- 



PREFACE 

This monograph i s  p a r t  o f  a  ser ies  o f  pub l i ca t i ons  about c u r r e n t  issues 
fac ing  the  Na t i on ' s  coasta l  environments. I t synthesizes e x i s t i n g  in fo rmat ion  
descr ib ing  the  eco log ica l  s t r u c t u r e  and f u n c t i o n  of t h e  D e t r o i t  River ,  which 
f lows between Lakes Huron and E r i e  and forms the  border between the  Uni ted 
States (Michigan) and Canada (Ontar io ) .  Other repo r t s  i n  t h i s  ser ies  present 
in fo rmat ion  about two s i m i l a r  r i v e r s  between these count r ies ,  t he  S t .  Marys 
R iver  (Duf fy  e t  a l .  1987), and the St. C l a i r  R i ve r  and Lake St. C l a i r  (Edsal l  
e t  a l .  1987). 

I n  gather ing the a v a i l a b l e  i n fo rma t ion  on the  D e t r o i t  River, espec ia l l y  
t h a t  p e r t i n e n t  t o  managing i t s  b i o l o g i c a l  resources, we found gaps i n  t he  
in fo rmat ion  needed t o  p r o t e c t  and enhance these resources; they  a re  i d e n t i f i e d  
i n  t h e  repo r t .  Wherever possib le,  t he  r i v e r  i s  t r ea ted  as a  d i s t i n c t  bu t  
i n teg ra ted  u n i t  o f  the Great Lakes ecosystem. 

I n  recent  years, the  D e t r o i t  R iver  has received considerable a t t e n t i o n  
because i t s  f i s h e r y  resources move f r e e l y  across t h e  boundary between two 
nat ions and represent  m i l l i o n s  o f  d o l l a r s  i n  revenue each year t o  each nat ion .  
Use of these same waters f o r  nav iga t i on  as w e l l  as f o r  d isposal  o f  munic ipal  
and i n d u s t r i a l  wastes, coupled w i t h  r a p i d  i n d u s t r i a l  and r e s i d e n t i a l  
development o f  t h e  shorel ine, has focused concern on prepara t ion  o f  an a c t i o n  
p lan  t o  con t ro l  p o l l u t i o n  by t o x i c  substances, i d e n t i f y  study needs, and 
develop management s t ra teg ies .  This r e p o r t  encompasses these needs and should 
be usefu l  i n  these important e f f o r t s .  

Any questions o r  comments about, and requests f o r ,  t h i s  p u b l i c a t i o n  
should be d i r e c t e d  to: 

In fo rmat ion  Trans fer  S p e c i a l i s t  
Nat ional  Wetlands Research Center 
U.S. F i sh  and W i l d l i f e  Serv ice 
NASA-S1 i d e l l  Computer Complex 
1010 Gause Boulevard 
Sl  i d e l  1  , Louisiana 70458 
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CHAPTER 1. INTRODUCTION-THE SETTING 

1.1 THE DETROIT RIVER AS AN ECOSYSTEM 

The Detroit River includes the lower 
51 km of the s t r a i t  or channel connecting 
Lakes Huron and Erie (Figure 1 ) .  An 
international boundary divides the Detroit  
River about equally in to  United States  
(Michigan) and Canadian (Ontario) waters 
along the commercial navigation channel, 
which i s  part  of the Great Lakes-St. 
Lawrence Seaway System. Because the 
Detroit River can be delimited both 
ecologically and hydrologically, i t  i s  
considered herein as a d i s t i nc t  Great 
Lakes subsystem. 

Limnologically, the  Detroit River i s  
a moderately productive ecosystem with 
water temperatures sui table  f o r  cold-water 
f i sh  from September t o  June ( M u t h  e t  a l .  
1986). Despite intensively developed 
shore1 ines and t r ibu ta ry  drainage basins, 
the Detroit River provides important 
habi ta t  fo r  f i sh  and migratory waterfowl. 
Moreover, the  waterway contai ns i s l  and- 
nesting colonial birds; rare and endanger- 
ed species,  including mussels; and i s  used 
extensively fo r  recreational boating. 
Within the r ive r  system, many use con- 
f l i c t s  and adverse environmental impacts 
occur as shoreline and island development, 
industrial  discharges, municipal e f f lu -  
ents ,  and t r ibu ta ry  loadings a l t e r  the 
physical hab i ta t ,  water qua1 i t y ,  and 
sediments. 

1.2 GLACIAL ORIGIN 

Atop the limestone bedrock in  the 
Detroit River area i s  a mantle of glacia l  
d r i f t  6 t o  30 m thick (Mozola 1969). Much 
of t h i s  d r i f t  was deposited during the end 
of the Late Wisconsin glacia l  period aboct 
14,000 years ago (Hough 1958). Based on 
the topography and s o i l s ,  these glacial  
deposits can be separated into  t i l l  plains 

and lake plains (Figure 2 ) .  The lake 
pla in ,  a lowland consisting of lacustr ine  
clays and beach sand deposits ,  extends 
from the t i l l  plains t o  the Great Lakes 
shore1 ines and includes most of the  
Detroit River area. During the  Late 
Wisco~sin glacial  period, the Grosse I l e ,  
Detroit ,  and Mount Clemens moraines were 
deposited in the waters of ancestral  Lake 
Erie. 

During much of i t s  postglacial  his-  
tory ,  the Detroit River area lay beneath 
the waters of ancestral  Lake Erie (Dorr 
and Eschman 1970). The present r i ve r  
channel was f i r s t  established about 13,000 
years ago when f a l l i ng  water levels per- 
mitted erosion of the  lake plain and 
moraines. Water levels  in  the Detroit  
River 12,000-4,000 years ago were lower 
than the present level of Lake Erie (174 m 
above sea l eve l ) :  Once during t h i s  
period, the Great Lakes drained northward 
through Georgian Bay and the Detroit River 
was dry. During the l a s t  4,000 years,  the  
average water level of the Detroit River 
and Lake Erie has changed l i t t l e  (Hough 
1958). 

1.3 LAND USE HISTORY 

North American Indians were the  f i r s t  
to use the natural resources of the 
Detroit  River. An archeological survey 
along the r i v e r ' s  west bank revealed 32 
s i t e s ,  most of which were prehis tor ic  (&a.  
400 A . D . )  l a t e  Woodland and Historic 
Indian habitations (Peeb7es and Black 
1976). Wild r i c e  (Zizania aquatics) grew 
a t  the mouths of the  Huron and Rouge 
Rivers (McDonald 1951) and provided a 
source of trade fo r  the Huron-Wyandot 
Indians, who had established a settlement 
near the present c i t y  of Wyandotte in 1650 
(Santer 1977). Because f i s h  and wi ld l i fe  
were abundant along the r ive r ,  native 
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Figure 1. Geographical setting of the Detroit River ecosystem. 

Indian economies a t  the time of European 
contact were based on fishing, hunting, 
and gathering (Li  t t i ng  1973; Raphael 
1987). Indians who survived European- 
induced wai-fare and diseases refocused 
the i r  l ives  on the fur trade and on 
European goods and settlements (Peebles 
and Black 1976).  

French settlement near the river 
probably began in about 1686 (Farmer 
1890). In 1701, Fort Pontchartrain, the 
f i r s t  French trading post along the 
Detrof t River, was erected near the mouth 
of the Rouge River. American settlement 
began in 1794 on the west bank shortly 
a f t e r  the ba t t le  between British and 
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Figure 2. Glacial geology of the Detroit River area (Martin 1955). 



American forces a t  Fallen Timbers, The 
British set t led in the town of Sandwich 
(now Windsor, Ontario) on the east bank of 
the river following the war of 1812 
between Britain and the United States.  
During European exploration and  s e t t l e -  
ment, mature oak-hickory forests grew on 
the lake plains and elm-ash woodlands 
colonized the '"lack swam " soi ls  along 
the river (Gordon 19697. Land was 
obtained from the Indians by land sales 
from 1790 to 1830, and by t r ea t i e s ,  
particularly the Treaty o f  Detroit in 1807 
(Hiqgins and Kanouse 1969). The French 
set t led along the Detroit River in a 
longlot pattern of log cabins and stone 
windmif 1s ( S a n t ~ r  1977). Each longlot 
permitted access to the river and  upland 
woods. 80th the French and native Indians 
caught large numbers of lake whitefish, 
take t rout ,  and lake sturgeon i n  the river 
(Sdnter 1977). 

The Detroi t-Chicago Rai lrnad, 
ctrrt~pltlted in 1851, $purred dyricul tural 
develo~~rnent drld i ni t iated conlnlercial 
activity.  By 1810, both shorelines o f  
c h p  ilctroi t R.i ver were colonized by 
fartrrers and stnal l merchants. At f i r s t ,  
the wetlands along the river were 
~ s r e n t i d l  for  survival of the se t t l e r s  and 
were i~sc.cl i n  many ways (Raphap1 1987). 
Then, wrtlands were diked and clcdred for  
paslurt .  and cropland. Ldndc, 2 to 3 k m  
Prrtrrr the wd t Prway were n o t  farmed, bu t  
l e f t  d %  "thick woods." By 1900 t h ~ s e  
woc,dlrlntfs werc" c i ~ a r e d  d~ aqricultural 
.;c~tl.lrri~rnt spread inland. 

During the 1870's, a depth survey of 
t h ~  Dptroit River by Major Cornstock of the 
1J.S. Arirly Corps o f  Engineers revealed a 
U-shaped river channel with a sand bottom 
(see Lamson 1873). . Along the river shore- 
l i nes ,  a fringe of emergent vegetation 
grew in waters 0.3 to  2.0 m deep. Land- 
ward af t h i s  emergent riverine vegetation 
was a s t r i p  of coastal marsh that extended 
aver 1 knl inland i n  pldces, especially 
near the mouths of t r ibutar ies ,  such as 
the Rouge River, According to the Com- 
stock surveys, waters in the Rouge River 
were 4 to 6 m deep and the bottom was 
sandy. Thus, we believe that j n  prehis- 
to r ic  t imes ,  the i3ett-oft River- and i t s  
t r ibutar ies  were relatively free of 
fine-grained sediments and supported 
extensive wetlands, 

After 1810, population growth and 
land-use intensity i n  the Detroit River 
area accelerated as industrial development 
took place in Wayne County (Sinclair 
1970). Industrial development of heavy 
s tee l ,  chemical , and refining industries 
in the towns of River Rouge, Ecorse, 
Trenton, and Wyandotte dominated the 
metropolitan area by 1930. Stimulated by 
the automobile industry and la te r  by World 
War I I ,  industrial growth spread into the 
downriver area. With the construction of 
the Ford Freeway in 1943 and the inter- 
s ta te  system during the 1950is, many new 
autornobi l e  plants were established in 
Detroit. I n  contrast ,  except for  the City 
of Windsor, which was i n i t i a l l y  t ied to 
industrial growth in the City of Detroit, 
much of the adjacent lake plain in Ontario 
remained agricultural , producing corn, 
tobacco, and tomatoes. 

1.4 DEVELOPMENT OF THE NAVIGATION 
SYSTEM 

The Detroit River i s  part of the 
Great Lakes-St. Lawrence Seaway that 
extends from Montreal, the present land- 
ward 1 imi t of year-round navigation by 
ocean-going vessels, to Duluth, Minnesota, 
on Lake Superior, a water route of 2,177 
kni ( G L W N R  1976). Completed in 1969, the 
seaway i s  maintained to a depth of 8.23 m 
(27.0 f t ) .  This depth provides a vessel 
draft  of 1 .77  m. To maintain the Seaway, 
the U.S. Army Corps of Engineers, pursuant 
to the Rivers and Harbors Act of 1899, i s  
authorized to dredge to a depth of 8.23 i 
0.6 m below low water datum. Navigation- 
related dredging and gravel mining a t  the 
head of the S t .  Clair River lowered the 
levels of Lakes Michigan and Huron 0.27 m 
and decreased the storage volume of the 
two lakes by 32 km3 (Derecki 1985). 

I n  the Detroit River, the commercial 
navigation system consists of the main, 
auxiliary, and side channels, commercial 
harbors and turning basins, and water- 
level and cross-channel current-control 
structures (Figure 3 ) .  Those waterways, 
harbors, and berthing areas,  a l l  dredged 
by the U.S. Army Corps of Engineers, are 
l is ted in Table 1. In Ontario, the City 
of Windsor maintains a p u b f ~ c  harbor a t  a 
depth of 8.69 m. Canada allows the U.S. 
Army Corps of Engineers to maintain the 
navigation channels i n  the Detroit River. 



Figure 3. Navigation channels and areas of polluted bottom sediments 
(U.S. Army Corps of Engineers, Detroit District, Current Files), 



Table 1 .  Waterways,  harbors, and other areas of public dredging in the Detroit River (U.S. Army 
Corps of Engineers, Detroit District, Current Files). 
- . -- 

Area Length !m) Depth (m) 

Main channels 
Head of Detroit River Channel 
Fighting Island Channel 
Bal lards Reef Channel 
Livingstone Channel, Upper and lower 
Amh~rsthurg Channel, Mackette Reach, 

Amherstburg Redch, and Lime Kiln Reach 
West Outer Channel 
East Outer Channel 
Trenton Channel, Turning Basin, 

Trenton Reach, and  Wyandotte Reach 

Side channels and harbors 
Channel north o f ' " ' l T e ~ ~ ~ 1  e 
City of Detroit 
River Rouge 
Ecorss 
Wyandotte 
Trenton 
WSndsor, Ontario 

No 
data 

avai 'lable 

The Detroit River i s  the busiest port 
in the Groat Lakes. Much of the corrmler- 
c i a ?  navigation through the river consists 
of intralake shipments o f  iron ore,  coal ,  
limestone and gypsum, wheat, and  o i l  
(Monson 1980; F:.igure 4 ) .  Cornrnercial navi- 
ga t i on  i n  the Seaway has slowed over the 
past 15 yedrs, owing to declining demand 
f a r  suck canrmadities. Passenger t r a f f i c  
i s  minintdl trnd has decreased sharply since 
1966, I n  1972, 18,268 vessel t r an s i t s ,  
accounting fo r  about, 119 mill ion t of 
f refgtrl. passed through the Detroit River 
(USACP 1973). I n  1983, the number of 
t r - d n s i t s  decre~sed to 9,334 and the 
tonnage t o  60.8 million t of f re ight  
(USACE 1984). Appraxiinately two-thirds of 
t h i s  f re ight  movement i s  through t r a f f i c  
3s opposed to  t r a f f i c  generated out of 
Uetroit River ports. 

Dcfore completion o f  the Seaway i n  
19651, water depths in the Detroit River 
averaged 6-0  t o  7,6 me A t  present, nearly 
a l l  main comercia1 channels and cer ta in  

public harbors w i t h  two or more users are 
maintained by dredging a t  8.2 m below low- 
water datum. Before the enactment of 
Public Law ( P . L , )  91-611, referred to as 
the Rivers and Harbors Act of 1970 or the 
Confined Disposal Program, nearly a1  1 
dredged material from the r iver  and i t s  
t r ibu ta r ies  was disposed of a t  two s i t e s  
in open Lake Erie o r  used as construction 
ma t e r i  a1 (Raphael and Jaworski 1976). 

Blasting and grab dredges are  used to 
remove rocky material ; hopper dredges are 
used to  remove so f t ,  unconsolidated sedi- 
rrrents from the waterways. Limestone and 
dolomitic rock are encountered in new 
dredging work and occasionally in main- 
tenance dredging being performed south of 
Fighting Is 1 and. Hopper dredges hydrau- 
l ical 1y remove fine-grai ned sediments by 
~ u i t . . i i t n  atrd &re used for  much o f  the main- 
tenance dredging. These dredges are 
equipped with overflow weirs tha t  allow 
excess water and f ine  suspended material 



Figure 4. Large self-unloading lake carriers. such as the Mesebi Miner shown here passing the City of Detroit, 
Michigan, carry bulk cargoes of iron ore, coal, limestone, and grain (Photo provided by Albert G. Ballertl. 

t o  r e t u r n  t o  t h e  r i v e r  u n t i l  a  p rede te r -  
mined d r e d ~ e  l o a d  d e n s i t y  i s  a t t a i n e d  
(USACE 1976a). S ince 1985, much o f  t h e  
ac tua l  dredging has been performed by 
p r i v a t e  con t r ac to r s .  

From 1963 t o  1969, n e a r l y  2.98 
m i l l i o n  n13 o f  sediment were dredged f rom 
t h e  D e t r o i t  R i ve r  and disposed o f  i n  open 
water.  I n  1970, w i t h  the  passage o f  
P.L. 91-611, open-lake dumping o f  p o l l u t e d  
dredged m a t e r i a l s  was te rmina ted  and about 
30,100 m3 o f  p o l l u t e d  dredge s p o i l  was 
p laced on Grdssy I s l a n d  i n  t h e  D e t r o i t  
R ive r .  From 1979 t o  1984, 3.41 m i l l i o n  m3 
o f  dredge s p o i l  were removed f rom t h e  
D e t r o i t  R i ve r  and depos i ted  i n  t he  Po in te  
M o u i l l e e  con f i ned  d isposa l  f a c i l i t y  i n  
western Lake E r i e  near t h e  mouth o f  t h e  
Huron R i ve r  (U.S. Army Corps o f  Engineers, 
D e t r o i t  D i s t r i c t ,  Cur ren t  F i l e s ) .  A t o t a l  
o f  814,000 in3 o f  p o l l u t e d  m a t e r i a l  were 
scheduled f o r  removal and d i sposa l  a t  
Po in te  Moui l  l e e  con f i ned  d i sposa l  f a c i l  i- 
t i e s  i n  1985. Most con f i ned  d i sposa l  
f a c i l i t i e s  i n  t he  v i c i n i t y  o f  t h e  D e t r o i t  
R i v e r  a re  c l ay -1  i ned  o r  have l imes tone  
core  d i kes  and a re  equipped w i t h  over f low 
we i r s  f o r  t h e  d ischarge o f  excess water .  
Re ten t ion  ponds remove most of  t h e  
suspended l o a d  from t h i s  excess water .  

before t h e  enactment of P.L. 91-611. 
M a t e r i a l  dredged from t h e  Rouge R i ve r  
harbor  i n  1950-71, was d isposed o f  i n  t h e  
Grassy I s 1  and containment s i t e  (Raphael 
and Jaworski  1976).  Grassy I s l a n d  was 
c l osed  i n  1981 and was used o n l y  i n t e r m i t -  
t e n t l y  f rom 1971 t o  1981 t o  c o n t a i n  smal l  
amounts of spoi  l s from maintenance dredg- 
i n g  (D. B i lmyer ,  U.S. Army Corps o f  
Engineers , D e t r o i  t ; pers  . comm. ) . Befo re  
t he  c o n s t r u c t i o n  o f  t h e  P o i n t e  Moui 1  l e e  
con f i ned  d i sposa l  f a c i l i t i e s ,  some 
p o l l u t e d  s p o i l s  were p u t  i n  con f i ned  s i t e s  
a long  t he  lower  R a i s i n  R i v e r  and on Mud 
I s l and ,  a  smal l  containment s i t e  near  
Grassy I s l and .  F i g h t i n g  I s l a n d  was used 
by p r i v a t e  i n t e r e s t s  f o r  t h e  d isposa l  o f  
c a u s t i c  soda and o t h e r  chemical wastes 
from Wyandotte Chemical Corporat ion.  
P o i n t  Hennepin, t h e  no r t he rn  t i p  o f  Grosse 
I l e ,  was a l s o  a p r i v a t e  d i sposa l  s i t e  f o r  
s o l i d  wastes. 

1.5 BIOLOGICAL ZONES AND SUBSYSTEMS 

The D e t r o i t  R i ve r  ecosystem can be 
d i v i d e d  i n t o  upper and lower  subsystems, 
based on t h e  h e a l t h  o f  t h e  macrszoabenthic 
communities (F i gu re  5 j .  

The Rouge R i v e r  sediments were recog- The macrozoobenthos a re  a b i o l o g i c a l  
n i zed  as be i ng  g r o s s l y  p o l l u t e d  many years group s e n s i t i v e  t u  bo th  water  and sediment 
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Figure 6. Pollution-intolerant burrowing mayfly (Hexagenia) nymph and caddisfly (Trichopteran) larva. 

The Detroit River can be separated high concentrations of polychlorinated 
into three biological zones: deep biphenyls and heavy metals (Hamdy and Post 
channel, shal low-water nearshore, and 1985). The Detroit River has been desig- 
te r res t r ia l .  Deep-channel environments nated as a Class A area of concern by the 
generally have water depths exceeding 4 m ,  International Joint Commission (IJC) 
relatively high flow velocities, and because of impairment of beneficial uses 
coarse sediments. Macrophytes and associ - by organic and heavy metal pollution 
ated periphyton and invertebrates are most (GLWQB 1983). More than 50 large indus- 
abundant in the shallow-water nearshore t r i e s  are located along the Michigan shore 
zone. No submersed macrophytes occur a t  of the Detroit River, whereas only 11 are 
depths greater than 4 m and most are located on the Ontario shore (Figure 7 ) ;  
restricted to  depths less than 3 m in more t h a n  100 industries of various sizes 
sediment depositional areas (Schloesser hold discharge permits. The principal 
and Manny 1982; Fallon and Horvath 1985). industrial discharge area l i e s  on the 
The ter res t r ia l  biological zone includes American side of the river and extends 
undeveloped island habitat, areas of from Zug Island southeast to  Gibraltar in 
coastal wetland, and riparian environments the Trenton Channel. Major industries 
along less developed tr ibutaries ,  such as include steel mills,  petroleum refineries, 
the Canard River. Stony, Celeron, Grassy, electrical power generating plants, and 
and Mud Islands provide habitat for manufacturers of chemicals, automotive 
shorebirds such as gulls and terns (Scharf parts, rubber products, s a l t ,  and 
1978). plastics. Approximately 100,000 gallons 

of river water are withdrawn t o  produce 
one automobile. Industrial wastes of 

1.6 ENVIRONMENTAL IMPACTS AND USE concern include organics, i .e., poly- 
CONFLICTS chlorinated biphenyl s , hexachl orobenzene, 

octachlorostyrene, and polycycl ic  aromatic 
hydrocarbons; cyanide; oil  and grease; 

her connecting channels phenols; and heavy metals, i .e., mercury, 
in the Upper Great Lakes, sediments in the cadmium, lead, iron, zinc, chromium, 
Detroit River are heavily pol luted with copper, nickel, and cobalt (Limno-Tech 
hazardous and toxic substances, including Inc. 1985). 
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which serves n o t  on ly  the C i t y  o f  De t ro i t ,  
b u t  a l so  la rge met ropo l i tan  suburban areas 
i n  Wayne, Oakland, and Macomb Counties o f  
southeastern Michigan, i nc lud ing  wastes 
from some 150 indus t r i es  and discharges 
from a la rge combined sewer system. 

I n  Ju ly  1976, the  Michigan Department 
o f  Natural Resources revoked the C i t y  o f  
D e t r o i t ' s  National P o l l u t i o n  Discharge 
E l iminat ion System permit  t o  discharge 
secondary municipal e f f l u e n t s  because the 
D e t r o i t  Wastewater Treatment P l  ant had 
been performing be1 ow design standards f o r  
years i n  regard t o  primary e f f l u e n t  b io-  
1 og i  cal  oxygen demand (BOD), suspended 
s o l  ids,  secondary e f f l u e n t  phenols, feca l  
c o l  iforms, and t o t a l  phosphorus removal 
(USEPA 1978). A1 though the discharge per- 
m i t  was re ins ta ted  i n  1983, the p l a n t  con- 
t inues t o  have d i f f i c u l t y  meeting 
discharge and operat ional  standards. 

Fecal co l  i forms were wide ly  d i s t r i  b- 
uted i n  the waters o f  the D e t r o i t  River i n  
1969 (Figure 8) .  I n  1985, the d i s t r i b u -  
t i o n  o f  degraded mussel comuni  t i e s  i n  the 
r i v e r  co r re la ted  w e l l  w i t h  t h i s  c o l i f o r m  
map; mussels surv ived on ly  i n  the upper 
r i v e r  and i n  the cleaner waters a t  mid- 
channel i n  the  lower D e t r o i t  River (Tom 
Fre i tag  U.S. Army Corps o f  Engineers, 
D e t r o i t  D i s t r i c t ,  pers. corn.; Hudson e t  
a l .  1986; van der Schal ie 1986). Heavy 
metals, p a r t i c u l a r l y  copper, a1 so seem t o  
o r i g i n a t e  from the D e t r o i t  municipal 
sewage o u t f a l l  and the Rouge River. I n  
1980, concentrat ions o f  cadmium (11-14 
ppm), chromium (140-330 ppm), and copper 
(54-370 ppm) i n  sediment near the  mouth o f  
the  Rouge River exceeded Ontar io and U.S. 
Environmental Pro tec t ion Agency guide1 ines 
fo r  open-water disposal o f  dredged s p o i l s  
( IJC 1982; Thornley and Hamdy 1984). 

c 1 OM) per 1OOml 

Sewage Outfall 

@ Drinking Water Intake 

Figure 8. Distribution of fecal coliform bacteria in the 
Detroit River in 1969 (USEPA 1978). 

Another major impact on water q u a l i t y  
i n  the D e t r o i t  River i s  urban r u n o f f  and overflows i n t o  the D e t r o i t  and Rouge 
the combined sewage overf lows from various Rivers a t  82 po in ts  (USEPA 1978). Because 
streams and pub l i c  drains t h a t  discharge o f  urban development i n  the D e t r o i t  metro- 
i n t o  the D e t r o i t  River. I 1  l ega l  connec- pol i t a n  area, combined sewage overflows 
t i o n s  can add la rge amounts o f  hazardous are much more important on the Michigan 
substances t o  such d ra in  systems (Schmidt s ide o f  the  r i v e r  than on the Ontar io 
and Spencer 1986) p a r t i c u l a r l y  o lder,  side. Contaminants i n  urban areas qu ick l y  
poor ly  maintained drains l i k e  those reach water courses due t o  extensive 
serv ing the D e t r o i t  area f Ecol osciences drainage networks and impervious surface 
1985). When the combined sewers are (Sonzogni e t  a l .  1979). O f  major concer 
unable t o  c a r r y  a l l  the  flow dur ing i s  contamination from urban areas border- 
periods o f  storm runof f ,  excess water i ng  the Rouge and Ecorse Rivers. 
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The Rouge R i ve r  d ra i ns  an area o f  
about 121,000 ha and cons i s t s  o f  t h r e e  
main branches, the  Lower, Midd le,  and 
Upper R ive rs .  The stream i s  ve r y  event  
respons ive  and f requen t  f 1 oodi ng occurs 
a long  t h e  Midd le  Rouge. With a mean 
annual d i scharge  o f  o n l y  26 m3/s, over  75 
% o f  t h e  dra inage passes through urban 
areas, c o l l e c t i n g  cons iderab le  stormwater 
runof f  and ove r f l ow  from combined sewers 
du r i ng  wet weather. Because t h e  Lower 
Rouge i s  l i n e d  w i t h  concrete t o  ensure 
s u f f i c i e n t  f l o w  capac i t y ,  r u n o f f  r a p i d l y  
reaches t h e  D e t r o i t  R i ve r  du r i ng  s t o rn~s .  

The M i d d l ~  Rouge e x h i b i t s  low l e v e l s  
o f  d i s so l ved  oxygen and i s  moclerately 
contaminated by f e c a l  c o l  i forms, d i s s o l v e d  
s o l  i ds ,  and t o x i c  substances, i n c l u d i n g  
heavy meta ls  (MDNR 1973). I n  c o n t r a s t ,  
t h e  Lower Rouge i s  one o f  t h e  niost g r o s s l y  
po l lu t ,ed  streams i n  t h e  Great  Lakes r e q i o n  
(USACE 1982). I n  t h e  dredged area, which 
extends from t h e  D e t r o i t  R i ve r  t o  t h e  
t u r n i n g  hasin,  g u i d e l i n e s  f o r  p o l l u t r d  
sediments se t  by t h e  U.S. Environmental  
P r o t e c t i o n  Agency w e r a  exceeded by a1 1 10 
o f  the  sediment contaminants measured 
(USACE 1969) i n c l u d i n g  o i l  and grease, 
v o l a t i l e  so l  i d s ,  b i o l o g i c a l  oxygen demand, 
phenols , t o t a l  orthophosphate, ammonia, 
o rqan ic  n i t r ogen ,  i r o n ,  lead, and z i n c .  
Dredqcld sediments from t h e  Rouge R i v e r  
harbor  have bscn con ta ined  s i nce  1950. 
$ t i  11, bot tom sediments downstream o f  t h 4  
mouth o f  t he  Rouge R i ve r  near Mud I s l a n d  
a r c  o i l y  and g rab  sanlples reek o f  v o l a t i l e  
s o l  lds.  

The Ecorse R j ve r  d ra i ns  an area o f  
11,556 ha, occupied by 12 communities 
whose popu la t i on  tnt .dled 198,000 i n  1980. 
The Ecorsc R i ve r  has two open-channel 
trlbutar?es, t h e  N o r t h  Branch and t h e  
South Branch ( o r  t h e  Sexton-Ki 1 f o i  1 
Ora in ) ,  Thrse brdnchcs j o i n  approx imate ly  
l krn ups t r i l an~  from t h e  p o i n t  where t h e  
Ecorse R i v e r  en te r s  t h e  D e t r o i t  R i ve r  near 
Grassy I s l a n d  (USPCE 1982). Frequent 
f l ood ing ,  h i g h  t u r b i d i t y ,  Tow d i sso l ved  
oxygen and h i g h  d i s s o l v e d  s o l i d  loads 
c h a r a c t e r i z e  t h e  upper and midd le  sec t ions  
o f  t h e  Ecarse River ,  b u t  water  and sed i -  
ment q u a l i t y  a r e  most seve re l y  degraded i n  
t h e  lower  r i v e r  syscem, I n  19-69, near t h e  
con f luence  o f  t h e  No r t h  and South 
Branches, t h e  streambed war mant led by a 
b l ack ,  o i l y  l a y e r  o f  s ludge which averaged 

1.2 rn t h i c k  (Rydquis t  and Wilson 1969). 
The sludge l a y e r  had a h i gh  b i o l o g i c a l  
oxygen demand t h a t  r e s u l t e d  i n  stream- 
bot tom d isso lved  oxygen l e v e l s  t h a t  were 
too  low (0.0 - 0.4 mg/L) t o  suppor t  f i s h  
(USACE 1982). From 1969 t o  1977, t he  
lower  Ecorse R iver  was i n h a b i t e d  o n l y  by 
sludgeworms (Rydquis t  and Wilson 1969; 
Youngbl ood 1980). 

The Canard R i v e r  i s  t he  o n l y  l a r g e  
Canadian t r i b u t a r y  t o  t h e  D e t r o i t  R i ve r .  
I t  d ra i ns  a g r i c u l t u r a l  areas, i s  bordered 
by ex tens i ve  n a t u r a l  wet lands, and con- 
t r i b u t e s  l i t t l e  p o l l u t i o n  t o  t h e  D e t r o i t  
R iver .  A g r i c u l t u r e  i s  ex tens i ve  south of 
t h e  C i t y  o f  Windsor, i n  Essex County, 
On ta r io .  A l though t he  streams and p u b l i c  
d r a i n s  i n  On ta r i o  a re  smal l ,  some n u t r i -  
en ts  and suspended sediments e n t e r  t he  
D e t r o i t  R i ve r  front t he  Canard R ive r .  

Other hunian a c t i v i t i e s  t h a t  a f f e c t  
t h e  environment adverse ly  and g i v e  r i s e  t o  
land-use c o n f l i c t s  i n  t h e  D e t r o i t  R i ve r  
i n c l u d e  45 marinas t h a t  serve t h e  Mich ioan 
s i d e  o f  the  r i v e r  and Z a d d i t i o n a l  marinas 
t h a t  c a t e r  t o  boaters  i n  On ta r i o  (USEPA 
1985). Res iden t i a l  and commercial devel -  
opment, as w e l l  as r e c r e a t i o n a l  f a c i l i -  
t i e s ,  extend from Lake St .  C l a i r  down t o  
Grosse I l e  a long  b o t h  s ides  o f  t he  r i v e r .  
D r i n k i n g  water  i n t akes  se r v i ng  over 3.75 
m i l l i o n  people a re  l o c a t e d  a t  B e l l e  I s l e ,  
W i  ndsor,  Amherstburg, and Wyandotte (USEPA 
1985). 

Nav iga t ion  and sho re l i ne  mod i f i ca -  
t i o n s  have adverse ly  impacted f i s h  and 
w i l d 1  i f e  uses of t h e  r i v e r ,  e s p e c i a l l y  
wet land environments. Commercial naviga- 
t i o n  resuspends p o l l u t e d  bottom sediments 
i n  t h e  r i v e r  by wash f rom props and bow 
t h r u s t e r s .  Except f o r  11.1 km o f  shore- 
l i n e ,  t he  Mich igan s i de  i s  bulkheaded and 
b a c k f i l l e d  w i t h  s l a g  and o the r  m a t e r i a l s  
(Muth e t  a l .  1986). As a r e s u l t ,  much o f  
t h e  remain ing emergent parshes and sub- 
mersed macrophyte beds a r e  conf ined t o  t he  
l e e  of i s l ands  a r  a re  d i s t r i b u t e d  i n  low 
wave-energy environments. As shown i n  
Sec t ion  2.6, these wet lands a re  impor tan t  
h a b i t a t  f o r  f i s h  and water fowl ,  and 
severa l  en j o y  1 egal p r o t e c t i o n  f rom deve l -  
opment as "Environmental  Areas" under 
Mich igan Act  245 o f  1970, as amended, The 
Shorelands P r o t e c t i o n  and Management Act .  



CHAPTER 2. DESGWlBTDlON OF THE ENVIRONMENT 

2.1 CLIMATIC INFLUENCES 

The D e t r o i t  R i ve r  area exper iences 
long,  c o l d  w i n t e r s  and shor t ,  h o t  summers 
(Ba lw in  1973). Con t i nen ta l  p o l a r  a i r  
masses dominate i n  w i n t e r ;  t r o p i c a l  a i r  
masses p r e v a i  1  i n  summer. Cyc l on i c  
storms, which move from west t o  eas t ,  a re  
common i n  w i n t e r  and b r i n g  f r o n t a l  p r e c i p -  
i t a t i o n  t o  t h e  area. I n  summer, bo th  c o l d  
f r o n t  and convec t i ve  thunderstorms occur .  
P r e c i p i t a t i o n  averages about 76 cm, 
i n c l u d i n g  40 cm o f  snow (Eichenlaub 1979). 
P r e v a i l i n g  winds a r e  f rom t h e  southwest,  
and average approx imate ly  16 km/hour. The 
average da te  o f  t h e  f i r s t  f r o s t  i n  f a l l  i s  
October 21, t h e  l a s t  f r e e z i n g  temperature 
i s  P .p r i l  23, and t h e  annual growing season 
averages 180 days. 

Dur ing  e a r l y  w in te r ,  wa te r  f rom Lake 
Huron coo l s  r a p i d l y  when i t  f l o w s  th rough  
Lake S t .  C l a i r ,  and i c e  en te r s  t h e  D e t r o i t  
R i v e r  f rom Lake S t .  C l a i r  be fo re  i t  begins 
t o  fo rm i n  t h e  r i v e r  (USACE 1970b). 
Be fo re  1930, i c e  covered most o f  t h e  
D e t r o i t  R i v e r  f rom mid-December t o  mid- 
March; however, s i nce  t h e  1950 's  t h e  r i v e r  
has r a r e l y ,  i f  ever ,  been comple te ly  i c e  
covered, perhaps because o f  i nc reased  
volumes of warm i n d u s t r i a l  e f f l u e n t s  added 
t o  t h e  r i v e r ,  as p o s t u l a t e d  by Hunt 
(1957).  Dur ing  t h e  1700 's  and 1800 ts ,  
horse-drawn s l e i g h  races were he l d  on i c e  
o f  t h e  r i v e r  f rom Grosse Po in te ,  Mich igan,  
t o  P e t i t e  Cote and f rom T h i r d  S t r e e t  
( D e t r o i t )  t o  t h e  Rouge R i v e r  mouth (Bu r t on  
1922 i n  Hunt 1957). Dur ing  t h e  l a t e  
1920' sTau tomob i  l e s  f r e q u e n t l y  crossed t h e  
r i v e r  on t h e  i c e  a t  severa l  p o i n t s  a long  
t h e  r i v e r  (Gerva is  1980). 

suppor t  even one person ( R .  Assel,  Great  
Lakes Environmental  Research Labora to ry ,  
Ann Arbor;  pers.  comrn.). The absence o f  
complete i c e  cover  on t h e  r i v e r  may be 
exp la i ned  i n  p a r t  by a genera l  warming 
t r e n d  i n  mean Great  Lakes wate r  tempera- 
t u r e s  f rom 1925 t o  1939 (Beeton 19611, 
g e n e r a l l y  h i ghe r  water  f l ows  i n  t h e  r i v e r  
s i nce  l owes t  l a k e  l e v e l s  i n  1926 (Edwards 
e t  a l .  1987), a  general  warming t r e n d  i n  
Great  Lakes a i r  temperatures f rom 1918 t o  
1958 (Assel  1980), and maintenance o f  open 
channels a1 1 w i n t e r  f o r  r i v e r  nav i ga t i on .  
However, wa te r  and a i r  temperatures have 
d e c l i n e d  i n  t h e  Great. Lakes s i nce  1955 and 
1958, r e s p e c t i v e l y  (Beeton 1961, Assel 
1980) and 11 l a r g e  power gene ra t i ng  p l a n t s  
and numerous i n d u s t r i e s  t h a t  d i scharge  
heated e f f l u e n t s  have been b u i l t  on t h e  
D e t r o i t  R i v e r  s i nce  1928 (MDNR 1976). 
Therefore,  t h e  thermal  c o n t r i b u t i o n  made 
by heated e f f l u e n t s  t o  t h e  D e t r o i t  R i v e r  
s i n c e  t h e  1920's may have been s i g n i f i c a n t  
and t h e  s u b j e c t  deserves f u r t h e r  i n v e s t i -  
ga t i on .  

I c e  cover  develops a1 ong shore1 i n e s  
i n  t h e  lower  r i v e r ,  e s p e c i a l l y  i n  t h e  
broad, sha l  low expanses ad j acen t  t o  t h e  
i s l a n d s  (Qu inn  e t  a l .  1978), b u t  t h e  main 
n a v i g a t i o n  channels remain i ce- f ree .  
M inor  i c e  jams may occur  i n  t h e  r i v e r  w i t h  
t h e  breakup o f  i c e  i n  Lakes Huron and S t .  
C l a i r  from l a t e  March t o  e a r l y  May. 
E a s t e r l y  winds can a l s o  move Lake E r i e  i c e  
i n t o  t h e  lower  D e t r o i t  R ive r ,  caus ing tem- 
po ra r y  i c e  jams (Dereck i  1984). Occa- 
s i o n a l l y  t h e  r i v e r  can f i l l  w i t h  i c e  when 
t h e r e  i s  heavy i c e  movement f rom Lake St .  
C l a i r  and t h e  r i v e r  mouth i s  b locked w i t h  
i c e  from Lake E r i e  (Dereck i  1984). 

For  many years,  cross-channel i c i n g  H ighes t  wa te r  temperatures g e n e r a l l y  
has been r a r e  and b r f e f  i n  t h e  D e t r o i t  occur  i n  August a ~ d  average 22.4 O C  (Tab le  
R i ve r  (CIRES 1983). Most w i n t e r s  see t h e  2) .  I n  t h e  sha l l ow  nearshore areas, espe- 
r i v e r  occupied by  s l ush  o r  d r i f t i n g  i c e  c i a l l y  i n  t h e  lower  r i v e r ,  water  tempera- 
t h a t  r a r e l y  f reezes  s o l i d  enough t o  t u r e s  may r i s e  t o  25.5 "C. Lowest temper- 



Table 2 M s s n  monthly water temperatures (OCI in t h e  Detroit River at Belle Isle, 7973-84 (Modified 
from Muth et ai 1986). 

ahires ( 0 . 5  " C )  occur i r ~  Jntrtrdry-l+.brunry. 
Thcslr Tt*ptryeralnre d % i t ~ ,  co~tlbir~~d with t h ~  
f a c t  P h d t  dlswlved oxygfw levcis i n  the 
fletroi t I\ivi~r usus% l l y  avprncjcl ovtXr 6.0 
t11cjl1 { C l  WQR 111143), ind'icatc. that ~n ctrl i.1- 
w ~ t t ' t *  f i ~ h  cn~vn~ i l f? i  fy of. l d k e  trout a n d  
otller h i c ? l r ~ ~ ~ ~ n i d o  cn\ l ld  .;urvivcs i n  sc.lfv-r"ed 
drcns o f  l h ~  r iver  f o r  a 1  1 b u t  two or. 
I IITF+F" t ~ o t l f  h', E F ~  f he Y C ~ ~ Y '  E t h d ~  a l . 
19ni:) . 

2 2 HYDF30kBGY QE THE DETROIT RlVER 

Ata~u t  44 ' i  c ~ f  t he  t t ~ t d ' t  f !OW of  the 
fl i~traft  Klvrir tvltcrq fro111 Lnkc Huron via 
thc \,t. C l a ~ r .  R i v p t -  d n d  l a k e  S t .  Clair  
(T9er,rc,k 7 I Q t 3 4 ) .  Ihr d t  schdrcje o f  the 
r.rvc3r d v f ~ r t ~ q r f  1 ,  i rltld 1 5  very 
I -  t Pdnti 1 t t q  .f ,-om 14 ,400 m 3 J s  i n  
wl!ihr;.v. t o  5,100 n13/s i n  sunlilier. (Deretki 
4 .  F ^ ~ c ! ~ J  111 the fleZritl.1. K i v ~ r  i s  
t-el r : t i v i ? f  y r cinstrlrtt corrrpr>t-ed Po t h a t  r t? 
orher  Idrqa-) r l ve r - s ,  which f luc tua te  wldply 
7t.oi;r t h i .  spr t f ig  flood to i J i ~  sunmer low 
f 1 owt>. 

I n  ttir u p r 3 ~ ~  Detroit River, e x c e o t  
fa r  channel d i v i s l n n  by Peach is lar~d and 
ReIle I s l e  near ~ t s  kea@,  the rivet- forms 
a s ingle ,  wrhl l -def ined channel about 700 

t o  1,000 rn wide (Derecki 1984). Flow in 
the lower r iver  follows several channels 
( scc  Tdhle 3 and Figure 9 ) .  

Very 1 i t t l e  flow passes through the 
rdnal across Grosse I l e  o r  through canals 
near Elba, Russell, and Swan Islands, but 
considerdble flow passes beneath the 
bridge t h a t  connects lower Grosse Xle with 
Hickory Island, This water provides 
circulation in Gibraltar Ray, which i s  a 
productive wetland l acated between Hickory 
I s l a n d  a n d  the southeast end af  Grosse 
I l e .  

Dependinq on discharge, flow veloci- 
t i e s  i n  the Detroit River range from 0.30 
to  C.88 m l s  ( f iqure  91, b u t  can be nearly 
t w i c ~  that  r a t e  near the surface of the 
main ctlannel s (USACE: 1 9 7 6 a ) .  Surface 
currents i n  the upper r iver  reach 1.2 m/s 
near the Arrlbassadar Bridge and have 
exceeded 1.7 mls i n  the Amherstburg 
Channel (Derccki 1984). 

Kater levels o f  Lakes St .  Clair and 
Erie vary seasonally and annually, and 
direct ly  a f f ~ c t  wster dep ths  acd f?@4 

velocit ies i n  the Detroit River. The 
tota l  Fall of the river between Lake S t .  
C la i r  a n d  take Erie i s  0.9 m (Derecki 



Table 3 .  Flow distribution among various chanrlels it-1 the lower Detroit River IDerecki 1984). 

Location and channel ...- % of total  flow 

Head of Fighting Island 
Upper Trenton Channel (west of Grassy Is lard)  26 
Fighting Island Channel 5 1 
Channel east  of Fighting Island 2 3 

Head of Grosse 1 1 ~  
Trenton Channel 
Fighting Island Channel 
Channel East of Fighting I s l a n d  

Southern End of Grosse Tle 
Trenton Channel 
Channel west of Stony Isldnd 
Upper Livinqston~ Channel 
Amherstburg Channel 

Eouth of the D ~ t r o i  t River 
West of Celeron Island 
East of Celeran Island 
West of Sugar Island 
East of Sugar Island 
Livingstone Channel 
East of L iv i~gs tone  Channel 
Amherstburs Channel (Hackett Rcach) 

19R.S). Recause the r iver  slope i s  rela- 
t ively  uniform, t h i s  drop i n  level occurs 
across the en t i re  length of the r ive r .  
The averagc travel time for water t o  pass 
through the Detroit River i s  20 hours 
(Derecki 1984). 

I n  rrsponse to regional precipi t a -  
t ion,  the Great I -ak~s f luctuate  in unison 
over a n  8- to  20-yedr hydro~er iod 
(Jaworski and Raphael 1981).  When water 
levels in the Detroit River are above o r  
be1 ow normal , above- and be1 ow-average 
discharges of 6,400 m3/s a n d  4,200 nl3/s, 
respectively , are produced (Derecki 1984). 
Jcf? jams in Lake S t .  Clair a n d  in tire 
Detroit River can ternporari 1 y retard flow 
and ra i se  water levels a s  much a s  1 .5  m 
(Ouinn 1976; Derecki 1984). 

I n  the main cnanneis, f i o ~  f"d4;ei 
decrease near the bottom and along the  
shore1 ine. Sediments are  transported i n  
the main channels, partrcul ar1.y durir~g 

high-flow conditions when t h e  flow velo- 
c i t y  exceeds 0.42 m/s. In the shoreline 
and shallow water areas,  where flaw velo- 
c i t i e s  may drop t o  0.25 m/s or  l ess ,  sedi- 
ment deposition occurs (Figure 10).  In 
general, the channel sediments are s i l t y  
and sandy because of the re la t ive ly  high 
flow velocit ies.  However, sediments near 
Mud Island a n d  in the Trenton Channel are  
sludge-1 ike. Fine-grained materials,  
par t icular ly  c lays ,  are deposited in 
 hallow nearshore environments. Many of 
these deposition areas support extensive 
submersed macrophytc comnruni t i e s .  Like- 
wise, the macrozoobenthos appear to be 
more numerous in shallow than in deeper 
waters (Hudson e t  a l .  1986)- 

There i s  a relationship between heavy 
metal accumu1at.ion and grain s ize  of the 
bsttoni s ~ d i m e c t s  the Detroit River. Zinc, 
nickel , chromium, cobalt, copper, and lead 
accumulated in the f ine  clay fraction (i 
13 I and in the large s i l t - s i z e  



Figure 9. Average flow velocities (mls and ftls) in the Detroit River channels at  high, medium, and 
low water discharge levels (Dereeki 1984). 
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espec ia l l y  on the  American s i d e  and on t h e  
Canadian s ide  no r th  o f  Windsor (F igure  
11). Loss o f  t h e  shal low wetland areas, 
which were important f i s h  and w i l d l i f e  
h a b i t a t ,  i s  the most s i g n i f i c a n t  eco log i -  
ca l  impact r e s u l t i n g  from channel mod i f i  - 
ca t ions .  These losses o f  f unc t i ona l  main- 
land wetlands make the  remaining i s l a n d  
wetlands i n  the r i v e r  more essen t i a l  f o r  
product ion o f  f i s h  and w i l d l i f e  resources 
i n  t h e  D e t r o i t  River. 

The Ontar io  shorel ine,  except f o r  t he  
C i t y  o f  Windsor and ber th ing  areas, lacks 
shore l ine  p r o t e c t i o n  s t ruc tu res  and i s  
more na tu ra l  than the Michigan shorel ine. 
However, t he  Ontar io  shore l ine  no r th  o f  
the Canard R iver  i s  marked w i t h  sca t te red 
marinas, canals, and p r i v a t e  boat s l i p s .  
I n  places, Canadian farmers have 
encroached upon t h e  wetland margins o f  t h e  
D e t r o i t  R i ve r  and i t s  t r i b u t a r i e s .  Thus, 
a green b u f f e r  zone e x i s t s  o n l y  i n t e r m i t -  
t e n t l y  between farm f i e l d s  and the r i v e r .  
Access t o  t h e  water, whether f o r  commer- 
c i a l  nav iga t ion  and business o r  f o r  

r n ~ l e a  pleasure boat ing and hunting, i s  important  
0 2 4 6  l o c a l l y  on both s ides o f  the  r i v e r .  

k l l o r n e l e r s  

2.4 FLOW MODEL 

Using hydrographic data, the  Great 
Lakes Envi ronmental Research Laboratory i n  
Ann Arbor developed a one-dimensional 

LAKE ERIE var iab le- f low model f o r  the D e t r o i t  R iver  
near Wyandotte (Limno-Tech Inc.  1985). A 
model f o r  t he  e n t i r e  r i v e r ,  assuming i dea l  

Figure 10. Sediment deposition zones in the Detroit channels, i s  a l s o  avai l ab le .  I n  general, 
River (Fallon and Horvath 1985). these models p r e d i c t  f l o w  v a r i a t i o n s  and 

determine short - term and annual loadings 
o f  p o l l u t a n t s  such as ch lo r i de  (Quinn 
1976). Roginski (1981) developed a two- 

f r a c t i o n s  (48 t o  63 (Mudroch 1985). dimensional f i n i  t e -e l  ement d i f f e rence  
These heavy metals are l oose l y  he ld  t o  model t o  assess the  impact o f  combined 
sediments by adsorpt ion o r  cation-exchange sewer overf lows on p o l l u t a n t  concentra- 
processes. t i o n s  i n  t h e  r i v e r .  Wright e t  a l .  (1984) 

generated a t h e o r e t i c a l  plume mode1 t h a t  
can de f i ne  mix ing  zones f o r  discharges 

2.3 RIVER CHANNEL AND SHORELlNE under var ious f l o w  cond i t ions  i n  t h e  
CHARACTERISTICS D e t r o i t  River .  

I n  1873, the channel j u s t  above the Because of t he  r e l a t i v e l y  h igh  f l o w  
mouth o f  t h e  Rouge R ive r  was trough- v e l o c i t y  and channel ized water movements, 
shaped, w i t h  wetland shoulders and a sand cross-channel mix ing  does no t  r e a d i l y  
bottom (Lamson 1873). The modern channel occur i n  t h e  r i v e r .  Rather, contaminants 
i s  more rounded a t  the  margins, and i s  from p o i n t  sources tend t o  s lowly  d isperse 
ex tens ive ly  bu l  kheaded and back f i  1 led, downstream as a plume. For example, u n t i  1 

15 
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Figure 11. Channel cross-section of the Detroit River just above the mouth of the Rouge River in 1873 
end 1973 (Lamson 1873 and U.S. Lake Survey Chart No. 41). 

recently, a chlorine plume approximately 
400 m long and 25 to  50 m wide could be 
identified downstream of the Detroit 
Wastewater Treatment Plant outfall  ( M D N R  
1984). More studies of cross-channel 
pollutant mixing are needed. 

2.5 GEBLOGY OF THE LAKE PLAIN 

The Detroit River flows through 
glacial d r i f t  of Pleistocene age, which 
i s  underlain by Paleozoic sedimentary 
rocks (Figure 1 2 ) -  The sedimentary 
f do1on:i t e )  rock s t ra ta  beneath  the Detroit 
River crops out intermittently in the 
navigation channels east of Grosse Xle 
(Mozola 1969). Much o f  the land surface 

i s  a low plain that  dips toward the 
present Detroit River and was deposited in 
lakes that  preceeded the Great Lakes as we 
know them today. This low lake plain 
(Section 1.2) consists largely of lacus- 
t r ine  clays and irregular beach ridge 
deposits. 

The topography of the Detroit River 
area i s  relatively f l a t ,  broken only by 
the valleys of the Rouge River and a few 
lesser t r ibutar ies .  Low glacial morains 
and beach ridges of ancestral Lake Erie 
provide s l ight  re1 ief  (USACE 1976a). Land 
elevations above mean sea level range from 
214 m near the tributary sources to 
approximately 174 rn along the Detroit 
River. Generally, the relat ive re l ie f  on 
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L ! ~ 4 + o  k i l o m e t e r  5 

G l a c i a l  L l r t f t  D u n d e e  l irne: , tont :  

A n t r i m  S h a l e  D e t r o i t  R i v e r  i l o l o r n i t e  

T r a v e r s e  C r o u p  0 S y l v a n i a  S a n d s t o n e  

Figure 12. Geological cross-section of the Detroit River (Mozola 1969). 

the lake plain i s  1-5 m/km and most slopes 
are l ess  than 3% (SEMCOG 1976). 

Soils ot: the lake plain consis t  of 
1  eve1 , poorly drained loams t ha t  developed 
on former lake bottom or  lacustr ine  clay 
sediments (USDA 1975). Sandy ridges mark 
the position of former shore1 ines,  and on 
the Michigan side an isolated sand sheet 
marks remnants of the glaciofluvial  del ta  
of the Huron River (SEMCOG 1976). When 
properly drained and t i l e d ,  the loamy 
so i l s  of the lake plain a re  highly produc- 
t i ve  agr icul tural ly .  However, because the 
permeabi 1  i t y  of many surface and 
subsurface so i l s  i s  low (0.25 and 1.27 
cm/hour; USDA 1975), surface runoff 
coeff ic ients  are high and the local 
streams are  "event responsive" (Sull  ivan 
e t  a l .  1981). 

Soil type should a f f ec t  water qual i ty  
in t r ibu ta ry  streams; however, given the 
number of discharges i n  the drainage basin 
and the  urban and agr icul tural  runoff, 
water qual i ty  in the local streams and 
public drains entering the Detroit River 
r e f l e c t  land uses, not parent so i l s .  
Moreover, natural loadings of available 
phosphorus from the lake plain s o i l s  are 
small compared t o  those from sewage 
treatment plants (Sullivan e t  a l .  1981). 

Only about 12% of the phosphorus in 
agr icul tural  land drainage can be traced 
to f e r t i l i z e r  use (USEPA 1971). 

2.6 WETLANDS AND SUBMERSED 
MACROPHYTE BEDS 

Coastal wet1 ands and 1 arge submersed 
macrophyte beds along the Detroit River 
were nearly continuous i n  colonial times, 
b u t  now ex i s t  as 31 small, isolated rem- 
nants tha t  cover a  to ta l  of only 1,382 ha 
(Figure 13, Table 4 ) .  Most of the remain- 
ing vegetation along the r ive r  consists of 
submersed macrophytes , because the land 
formerly occupied by the swamp-shrub- 
meadow communities along the  t e r r e s t r i a l  
margin of the r ive r  has largely been con- 
verted to other uses o r  inundated by high 
water levels .  

Fifty-four per cent (748 ha) of these 
largely unnamed wetlands a r e  in Ontario. 
The largest  wetland in the Detroit River 
i s  immediately north of the mouth of the  
Canard River in  Essex County, Ontario. 
However, because i t  i s  largely diked fo r  
waterfowl hunting purposes, i t  i s  
functional only along i t s  outer undiked 
margins. Wetlands 3, 13, 25, and 26 have 
been rendered largely unsuitable fo r  use 



Table 4. Areas of wetlands and large submersed 

1 macrophyte beds in the Detroit River on July 25,1982 

\ / ST L L A I R  
(Planimetered from Figure 13 by E. Jaworski). 

N /;; ii(sci 

\ ,/I g j /  Wetland Area 

/ %??,I< ,'.I<, 
/ 

No. t y p e  (ha 
M I C I ~ I C A N  

, 
/ / 

EM/AQ 87.28 
AQ 7.27 

EM/AQ 25.46 
EM/AQ 14.55 
EM/AQ 7.27 

6 EM/AQ 87.28 

O N  I A R l O  
7 AQ 72.73 
8 AQ 25.46 
9 AQ 21.82 

1 10 EM/AQ 36.37 
11 EM/AQ 43.64 
12 AQ 50.91 
13 EMIAQ 43.64 
14 AQ 29.09 

AQ 14.55 
EM/AQ 43.64 
EM/AQ 14.55 

EM 247.30 
EM 18.04 

SS/EM 25.46 
SS/EM 14.55 

EM 29.09 
EM/AQ 58.19 

EM 29.09 
SS/EM/AQ 43.64 
FO/SS 101.83 

EM 29.09 
EM/AQ 43.64 

AQ 43.64 
Figure 13. Distribution of wetlands and large sub- 30 EM/AQ 29.09 
mersed macrophyte beds in the Detroit River (From 3 1  FO/SS/EM 43.64 
Landsat 4 image dated July 25, 1982; Scale 1:130,000). 

To ta l  1,381.80 

by f i s h  and w i l d l i f e  by chemical  p o l l u -  
t i o n ,  poor subs t r a t e  q u a l i t y ,  o r  d i k i n g .  a Wetland type :  EM = Emergent Marsh, 
The most f unc t i ona l  wet lands appear t o  be AQ = Submersed Macrophyte, 
1, 6, 7 ,  11, 1 2 ,  16, 23, and open-water FO = Forested, 
marg in  of 18. SS = Shrub-Scrub. 

Wetland losses over  t h e  yea rs  have 
n o t  been s y s t e m a t i c a l l y  assessed because compared t h e  d i s t r i b u t i o n  o f  D e t r o i t  R i v e r  
e a r l y  records d e s c r i b i n g  t h e  e x t e n t  of  emergent vege ta t i on  i n  we t lands  on t h e  
wet lands a r e  n o t  a v a i l a b l e  f o r  t h e  whole Mich igan s i d e  i n  1976 w i t h  t h a t  recorded  
rivet7. A l t h o u g h  i t  i s  obv ious t h a t  t h e  i n  1967 and found t h a t  o n l y  259 ha of t h e  
coas ta l  wet lands i n  t h e  D e t r o i t  R i v e r  a r e  o r i y  ina f  1,458 ha remained. Our da ta  
s l o w l y  d isappear ing ,  t h e  causes a r e  n o t  i n d i c a t e  t h a t  634 ha o f  emergent vegeta-  
e a s i l y  i d e n t i f i e d .  Kreisman e t  a l .  (1976) t i o n  and l a r g e  submersed macrophyte beds 



a r e  p resen t  today on  t h e  Mich igan  s i d e  o f  
t h e  r i v e r .  We i nc l uded  i n  our  assessment 
those l a r g e  beds o f  submersed macrophytes 
t h a t  were v i s i b l e  on a  1:130,000-scale 
1984 Landsat image, b u t  n o t  t he  many 
s m a l l e r  beds o f  submersed macrophytes t h a t  
were n o t  de tec ted  a t  t h i s  sca le .  Accord- 
i n g  t o  t h e  Na t i ona l  Wetlands I n v e n t o r y  o f  
Mich igan,  t h e r e  were about  500 ha o f  wet- 
l ands  and submersed macrophyte beds i n  
M ich igan  waters  o f  t h e  r i v e r  i n  November 
1978 (Tab le  5 ) .  Given t h e  lower  water  
l e v e l  i n  1978 than  i n  1982 and t h e  l i k e l i -  
hood t h a t  some submersed macrophyte beds 
were obscured by t u r b i d i t y ,  t h i s  f i g u r e  
agrees reasonably  we1 1  w i t h  ou r  es t ima te  
(Table 4 ) .  I f  t u r b i d i t y  were lower,  many 
more such beds would be v i s i b l e  because 
much o f  t h e  D e t r o i t  R i ve r  l i t t o r a l  zone i s  
c o l o n i z e d  by submersed macrophytes. 

One o f  t h e  l a r g e s t  and most func-  
t i o n a l  wet lands on t h e  N i ch i gan  s i d e  i s  
t h e  G i b r a l t a r  Bay area, a t  t h e  southern 
end o f  Grosse I l e  (Jaworsk i  and Raphael 
1984).  Other  f u n c t i o n a l  w e t l  ands i n c l u d e  
B e l l e  I s l e ,  Stony I s l a n d ,  t h e  eas te rn  
shore o f  Grosse I l e ,  and Celeron I s l and .  

I n  a d d i t i o n  t o  t h e  d i f f i c u l t i e s  i n -  
he ren t  i n  mapping submersed macrophyte 
beds, t he re  a re  mapping problems stemmi ng 
f rom seasonal changes i n  t h e  k i nds  and 
amounts o f  w e t l  and vege ta t ion .  Schloesser 
e t  a l .  (1986b) found t h a t  submersed macro- 
phytes a re  most v i s i b l e  on sma l l - sca le  
(1:5,000) a e r i a l  photographs taken d u r i n g  
August and September. Much of t h e  
Na t i ona l  Wetlands I nven to r y  a e r i a l  p h ~ t o -  
graphy o f  t h e  D e t r o i t  R i v e r  would n o t  have 
de tec ted  submersed macrophyte beds because 
i t  was ob ta ined  a t  a  s c a l e  of 1:80,000. 

I n  1955, Hunt (1963) mapped t h e  
d i s t r i b u t i o n  of w i l d  c e l e r y  (Val1 i s n e r i a  
americana) i n  t h e  lower  D e t r o i t  R i ve r ,  
p a r t i c u l a r l y  near  Celeron and Sugar 
I s l ands .  Compared t o  o u r  map (F i gu re  13), 
t h e r e  has been a  l o s s  o f  submersed macro- 
phytes i n  t h e  lower  T ren ton  Channel and 
near Celeron I s l a n d  s i nce  then. 
Herdendorf  e t  a1 . (1981) compi led e x i s t i n g  
data on coas ta l  wet lands on t h e  American 
s i d e  o f  t h e  Great  Lakes f rom topograph ic  
and Lake Survey cha r t s .  They i d e n t i f i e d  
o n l y  7 we t land  areas i n  M ich igan  waters  o f  
t h e  r i v e r ,  compared t o  o u r  16 areas. 

Given t h e  r a p i d  (20 h r )  f l u s h i n g  t ime 
o f  t h e  D e t r o i t  R i v e r  (Dereck i  1984), wet- 

Table 5. Area of wetlands in Michigan waters of the 1 ands and submersed macrophyte beds may 
Detroit River in 1978 (U.S. Fish and Wildlife Service critical s t a b l e  h a b i t a t  for 
19781. b i o l o g i c a l  p roduc t i on  i n  t h e  ecosystem. 

Al though t h e  importance o f  d e t r i t u s  i n  t h e  
D e t r o i t  R i v e r  ecosys tern i s  n o t  adequate ly  

Wet1 and Area (ha)  auan t i f i ed .  we be1 i e v e  t h a t  aqua t i c  macro- 

No r t h  end o f  B e l l e  I s l e  
D e t r o i t  shore? i ne 
South end o f  B e l l e  I s l e  
South o f  Rouge R i v e r  
Ecorse R i v e r  Channel 
Grassy I s l a n d  
Nor thern  Grosse I l e  
Stony I s l a n d  
Canal on Grosse I l e  
E l  i z a b e t h  Park 
Eas te rn  s h o r e l i n e  o f  Grosse I l e  
G i b r a l t a r  Bay area 
Shore1 i n e  n o r t h  o f  G i  bra1 t a r  
C i t y  o f  G i  bra1 t a r  
Celeron I s l a n d  

To ta l  

i h y t i c  v e g k t a t i o n  e x e r t s  c o n t r o l  
over  b i o l o g i c a l  p roduc t i on  i n  t h e  D e t r o i t  
R i ve r  as i t  does i n  o t h e r  l a r g e  r i v e r s  
(Cummins e t  a l .  1984). Therefore,  t h e  
f u n c t i o n  o f  t h e  aqua t i c  macrophytes and 
t h e i r  assoc ia ted  pe r i phy ton  i n  t h e  wet- 
lands o f  t h e  D e t r o i t  R i ve r  can be regarded 
as e s s e n t i a l  t o  t h e  f i s h e r i e s  and water-  
f ow l .  More research i s  needed t o  d e f i n e  
how impo r t an t  such wet lands a re  i n  t h e  
b i o l o g i c a l  p r o d u c t i o n  o f  t h e  r i v e r .  

Some D e t r o i t  R i v e r  wet lands may have 
s u r p r i s i n g l y  l a r g e  economic va lues (see 
Jaworsk i  and Raphael 1984; Seeger t  1984). 
An example i s  t h e  G i b r a l t a r  Bay wet land  
( F i g u r e  14). Water f rom t h e  main channel 
o f  t h e  D e t r o i t  R i v e r  f l o w s  through 
G i b r a l t a r  Bay and o u t  between Russe l l  and 



Figure 14. The Gibraltar Bay wetland at the southern tip of Grosse Ile in the lower Detroit River (Photo provided 
by Southeast Michigan Council of Governments. Aerial photograph No. 80-230-24-42, taken June 11, 1980). 

Hicko ry  I s l ands .  High p r imary  p r o d u c t i v -  
i t y  i n  G i b r a l t a r  Bay i n  August i s  ev idenc-  
ed by t h e  presence of dense beds o f  w i l d  
c e l e r y ,  wdterweed, muskgrass, Euras ian  
watermi I f o i l ,  water  s t a rg rass ,  and o t h e r  
submersed macrophytes. The i n v e r t e b r a t e  
popu la t i ons  i n c l u d e  clams, s n a i l s ,  midges, 
antphipods, s p r i n g t a i l s ,  and worms 
(JaworskS and Paphael 1984). Juveni  l e  
y e l l o w  perch, a d u l t  no r t he rn  p ike ,  and 
dabb l i ng  ducks feed among t he  submersed 
nacrophytes i n  t h e  wet land.  The area i s  
a l s o  h e a v i l y  used f o r  spawning by numerous 
spec ies of f i s h  (see s e c t i o n  3 , Z ) .  The 
most s i g n i f i c a n t  c u r r e n t  uses ana f t l nc -  
t i o n s  of t he  G f b r a l t a r  Bay wet land  a r e  
f i s h  p roduc t ion ,  s p o r t  f i s h i v g ,  and 
waterfowl feed ing .  

The p o t e n t i a l  va lue  of t he  Great 
Lakes c o a s t a l  wet lands, as e x e m p l i f i e d  by 
G i b r a l t a r  Bay, niay exceed $5,000 per  
hec ta re  (Tab le  6 ) .  Al though no two wet- 
lands w i l l  have p r e c i s e l y  t he  same func-  
t i o n  and va l ue  per  u n i t  area (Raphael and 
Jaworsk i  1979), t h e  data i n  Table 6 i l l u s -  
t r a t e  t h e  va l ue  of such coas ta l  wet lands.  

2.7 WATER AND SEDIMENT QUALITY 

P o l l u t i o n  from waste d ischarges has 
impa i red  wa te r  qua1 i t y  and c o n f l  i c t e d  w i t h  
b i o f  o g i c a l  p r o d u c t i v i t y  i n  t h e  P e t r o i t  
R i ve r  f o r  over  20 years (USDHEW 1965).  
The chemical  c h a r a c t e r i s t i c s  o f  water  i n  
t h e  upper and lower  D e t r o i t  R i ve r  a re  



Table 6. Average economic values of Michigan's 
coastal wetlands, 1980 (From Jaworski and Raphael 
7 986). 

Do1 1 a r  value/  
Function ha/y r 

Run-off n u t r i e n t  cont ro l  1,680 
Sport  f i sh ing  1,054 
Fish production 1,040 
Waterfowl breeding and feeding 720 
Nonconsurnpti ve r ec rea t ion  366 
Waterfowl hunting 103 
Trapping of f u r  bearers  74 
Water supply 16 
Comniercial f i s h i n g  13 

Total $5 ,066  

Table 7. Concentrations of nutrients and major ions 
(rng/L) in waters of the upper and lower sections of 
the Detroit River (Vaughan and Harlow 1965, Environ- 
mental Control Technology Corp. 1974, Leach 1980, 
and Kauss and Hamdy 1985). 

Chloride 7-9 
Calciuni 26-28 
Phosphorus 0.05-0.06 
A~ilmo n i a  0.01-0.06 
Suspended s o l i d s  7-10 
Phenol s  0.003-0.005 
A1 kal i n i  t y  ( a s  CaC03) 75-84 
Magnes i  uni 6-7 
N i t r a t e  0.2-0.3 

s u b s t a n t i a l l y  d i f f e r e n t .  The concentra-  
t i o n  of most n u t r i e n t s  and major ions  i s  
lower i n  t h e  upper than in the  lower 
r i v e r ,  owing t o  add i t i ons  by the Pouge 
River and the  De t ro i t  Wastewater Treatment 
P lan t  (Table 7 ) .  However, po l lu t ion  
abatement has reduced concent ra t ions  of 
phenol, i r on ,  ch lo r ide ,  phosphorus, and 
ammonia in r i v e r  water  s ince  1970 (Table 
8 ) .  Moreover, phosphorus and ch lo r ide  
loadings by the  r i v e r  t o  Lake Er ie  have 
decreased s t e a d i l y  s ince  1967 (Table 9; 
Figure 15 ) .  These changes in concentra- 

t i o n  and loading were ca l cu l a t ed  by the 
Michigan Department of Natural Resources 
from data they ga ther  monthly a t  one 
t r a n s e c t  each a t  the head and mouth o f  
t he  De t ro i t  River ( 2 2  s t a t i o n s  t o t a l ;  
Table 10 ) .  P e r s i s t e n t  t o x i c  organic 
compounds a r e  not  measured r egu la r ly  i n  
De t ro i t  River water by t h e  Michigan 
Department o f  Natural Resources. 

Because of the r e l a t i v e l y  high flow 
ve loc i ty  and v e r t i c a l  mixing, d i sso lved  
oxygen l e v e l s  i n  t he  r i v e r  have remained 

Table 8. Water quality measurements at the mouth of the Detroit River, 1969-87 (GLWOB 1983). 

Phc~li~ i s ( :,?/! ) 1.7 6.1 1.7 1.8 1.5 2.0 2.1 2.7 7 . 9  1.7 1.2 0.7 0.8 
Tc!,1!ron(n!cj,'L.) 0.56 0.52 0.37 0.60 0.39 0.35 0.11 0.55 0.42 0.39 0.35 0.30 0.27 
Chloride ( ~ r ! g / L )  1% I R  16 17 16 16 15 15 15 15 13 13 11 
S o l u b l e  pt~osphnrcic 

( r g / l . )  0.07 0.08 0.04 0.03 0.02 0.07 0.03 0.02 0.01 0.02 0.00 0.01 0.00 
Iota! )~hosphorus 

( i. 1 0.14 0.14 0.C8 0.07 0.08 0 . E  0.06 0.05 0.04 0.04 0.03 0.02 0.02 
Ari irno~ir:.  r~itrogen 

(mg/L ) 0.13 0.13 0.16 0.15 0.10 0.12 0.13 0.10 0.10 0.10 0.08 0.07 0.08 
"1 t r a t e  I l l  t r o y p n  

imc/Ll 0.17 0.27 0.28 0.32 0.77 0.27 0.35 0.30 0.25 0.28 0.31 0.32 0.30 
pH [ T O ~ P S ~  ard 7.3 7.3 7.5 7.0 7.0 I .  1 . 5  1.5 I .  i .  7 . 4  7.6 7.; 

highestidlb~~j 8.7 8.2 8.3 8.3 8.3 8.1 P.3 8.2 8.6 0.6 8.5 P.6 8.2 
nissolved n x y q e v  

(i.loiL 8.6 7.1 7.8 9.1 7 . 9  8.9 9.8 0.6 8.7 8.8 9.3 9.5 9.6 



(U V) 
- 1 3  
"CJUIL 
3 0 0  
-LC 
o n a  
V) 

O N . .  . . A .  

~ m w ~ ~ ~ ~ m ~ m ~ w a m m a o m c n ~ ~ m ~ ~ a m c m  
W - W v ~ v C O v ~ v h - h - m u m v e - e v m ~ 3 ~ -  

- - - - - h h . - . - - . h - -  

O O O O C O O U O O O Q C ~ O O O O O O O G O  
O O O O O O O U O O O O O O O O O Q O O O O  

U 4 d N O N a N W ~ m d m d h d m d O d ~ d c n d  
2 Z a - m v m - m - m - a - h - h - r n - w - h v  

c, 
s 
w  
'n 
w  
L 
a 

0 
Cz 

t 
w  
ul 
0 
L 
C, 
.P- 

t 

(U 
tJ .- 
L 
c, 
'C 

c 

m 
3 
7 

(1 

w  0 
c, aJ 
rC) 8 
L .r 
+-'a 
.I-- I-' 
Z C 

0 

ra, 
u D r -  
a r 3 n  
W O E  
8 L 5 
aJX Ln 
L1-W 

rC) 

w  3 : b," - LY- 
0 w  
v)+J L 

M w  
; 3.: 
> LCT - 0 
O Y - t '  
v) .- 
LO s 0 
'- w  L 
C mI-' . 

c w a :  
Y- La.- 
GI-' n 

.r- v) rn 
s Cc,? 
0 r= .r 
' r W b ) m  
-F+' m > 
mrO(L5 
E L L  
E tJ n+J 
3'P" a, 0 
V ) Z ( L Z  



Mean totol phosphorus ond reocttve orthophosphote lood~ng 
rates w ~ t h  ossoc~ated 90% conf~dence intervals 

V 

6768 69 70 71 72 73 74 75 76 77 78 79 80 
Y e a r s  

Meonchlor~de load~ng rates associated with 

2 
90% conftdence ~ntervals 

Table 10. Water quality parameters monitored 
monthly by the Michigan Department of Natural 
Resources at the head and mouth of the Detroit River 
(IJC 1984). 

Temperature 
pH 
A1 ka l  i n i  t y  
C o n d u c t i v i t y  
T u r b i d i t y  
Suspended s o l i d s  
D isso lved  s o l  i d s ,  t o t a l  
Residue, t o t a l  
N i t r a t e  + N i t r a t e  
Ammon i a 
N i t r oaen ,  o rgan ic  
Phosphorus, o r t h o  and t o t a l  
Chl orophy l  1  a 
Ch lo r i de  
S i l i c a  
Phenols , t o t a l  
Cyanide 
To ta l  o rgan i c  carbon 
B i  01 o g i  c a l  oxygen demand, 5-day 
Chemical oxygen demand 
Su l f a t e  
Marganese 

67 68 69 70 71 72 73 74 75 76 77 78 79 80 

Y e a r s  

Figure 15. Long-term water quality trends at the 
Detroit River mouth, water years 1967-80 (Michigan Table 11. Contaminant levels (mglkg dry weight) in 
Department of Natural Resources, Open Files). Detroit River sediments and Ontario pollution 

guideline for each (Compiled from IJC 1982, Limno- 
Tech Inc. 1985, Lum and Gammon 1985, and Bertram 
et al. 1987). 

h i g h  (7.7-9.8 mg/L) f rom 1969 t o  1981 
(GLWQB 1983). 

Contaminant Level (range) Guideline 
Because o f  t h e  tremendous d i l u t i o n  

c a p a c i t y  and t h e  v e r y  s h o r t  res idence  t ime  
o f  wa te r  i n  t h e  D e t r o i t  R ive r ,  wa te r  qua l -  
i t y  may be accep tab le  even though t h e  
sediments a r e  degraded. Sediments i n  t h e  
r i v e r  a r e  s e r i o u s l y  p o l l u t e d  w i t h  a  v a r i -  
e t y  o f  t o x i c  o rgan i c  substances and heavy 
meta ls  (Tab le  11). For example, PCB's, 
which a r e  o n l y  s l i g h t l y  s o l u b l e  i n  water,  
a re  p resen t  i n  t h e  D e t r o i t  R i ve r  sediment 
i n  concen t ra t i ons  between 0 and 3,800 
p a r t s  p e r  b i l l  i o n  (ppb) ,  g r e a t l y  i n  excess 
o f  t h e  Canadian g u i d e l i n e  (50 ppb) f o r  
d i sposa l  o f  dredged s p o i l s  i n  open waters  
o f  t h e  Great  Lakes. The h i ghes t  PCB 
concen t ra t i ons  i n  sediments a r e  found 

Volat i le  so l ids  11,000 - 379,000 60,000 
Oil and grease 100 - 29,000 1,500 
Polychlorinated 

biphenyls 0.02 - 3.8 0.05 
Cyanide 0.5 - 0.8 0 .1  
Mercury 0.04 - 55.8 0.3 
Lead 4.8 - 960. 50 
Zinc 21 - 5,300 100 
Iron 15,800 - 3,710,000 10,000 
Chromium 4 - 330 2 5 
Copper 0.5 - 380 2 5 
Cadmi urn 0.30 - 17.0 1 
Nicke7 5 - 243 25 
Hexachlorobenz~ne 0.0031 - 0.36 none 
Octachlorostyrene 0.001 - 0.01 none 



aloncj t h e  Mich igan s h o r e l i n e  near Peach 
i s l a n d ,  7ug I s l and ,  t h e  Rouge P i ve r ,  and 
i n  t h e  Trenton C h a n n ~ l  (Thorn ley and liamdy 
1984; Kauss and Hamdy 1985). Levels  o f  
PCB's 10 t imes as h i g h  as those a long t he  
Canadian shore were p reva len t  on t h e  
U.S. s i d e  i n  1980. The h i g h c s t  l e v e l s  of  
o rga roch lo r i ne  p e s t i c i d e s  and PCB's were 
observed on t h e  lJ.5. s i de  of t h e  r i v e r  
near F o r t  Wayne, Zug I s l and ,  Rouge River ,  
and t he  C i t y  o f  Trenton. Mercury l e v e l s  
i n  sediment dec l i ned  i n  t h e  i l e t r o i t  R i ve r  
hetween 1968 and 1980, bu t  cadmium, 
chronrius, capper,  lead,  n i c k e l  and z i nc  
concen t ra t ions  increased s i g n i f i c a n t l y  
du r i ng  t h e  same t ime per iod ,  e s p e c i a l l y  
around t h e  mouth o f  t he  Rouqe R i ve r  
(Thorn ley and tfanrdy 1984). 

P a l l u t a n t s  i n  t h e  sedinients a re  
e i t h e r  atisorbed onto t h e  c l a y  o r  orclanic 
f r a c t i o n s ,  o r  concen t ra io  i n  the  i n t ~ r s t i -  
t i d l  wdters and nidy he releasrxd upon 
dredqlnq (Munawnr PI d l .  1985). Dredginq 
i t s e i  f d i s t u r b s  sediraent, bu t  rricrre inipor- 
t dn t  i s  s p o i l  d i sposa l  by open-wntrr  durrip- 
i no  whcrc the r t idter i i r l  dirr/rc~r~,cs o v e r  
la rc j r  dress. Evc*ri tli~' ~ t i a t e r i ~ i l  thclt w t -  
S1ci.i d t  t h ~  t y j r i r a l  d l sposa l  q i t e  dcpths 

w i l l  be sub jec t  t o  a g i t a t i o n  and t r a n s p o r t  
by waves and c u r r e n t s  over t ime. The d i s -  
pe r s i on  problem i s  magn i f ied  by the f a c t  
t h a t  most t r a c e  contawinants  a re  asso- 
c i a t e d  w i t h  thc f i n e  f r a c t i o n  o f  t he  s e d i -  
ment (e,g. ,  c l a y s ) ,  which i s  ve r y  l i g h t ,  
takes a l o n g  t i m e  t o  s e t t l e ,  and i s  e a s i l y  
c a r r i p d  by wd te r  c u r r e n t s .  Through open 
water  s p o i l  d i sposa l ,  con tan~ inan ts  becowe 
more r e a d i l y  a v a i l a b l e  t o  t h e  aqua t i c  food 
chain,  eventua 1 l y  becoming concentrated i n  
f i s h  and endangerinq hurnan hea l t h .  Thus, 
sound er~v i ronrnenta l  p r a c t i c e  r equ i r es  t h s t  
contaminated dredqe spoi  1 s be con f i ned  t o  
safeguard aga ins t  contaminat ion o f  the  
food cha in .  

There i s  evidence t h a t  contaojinants 
i n  t he  sediments a re  t o x i c  t o  phytop lank-  
t o n  (Munawar e t  d l .  1985) and a re  c y c l i n g  
i n t o  t h e  b i o t a .  H e r r i n a  qull eggs from 
f i o h t i n q  I s l a n d  (Stvuger  e t  a l .  1985) and 
CdrcdSsPs o f  w i n t e r i n g  ducks (Smi th  et. a l ,  
1985) f rom t h p  f l ~ t r o i t  R i ve r  con ta i n  h i g h  
PCR concentrations, s u q q ~ s t i n g  t r ans fe r  
i n t o  t h e  food chai i t ,  However, the eco- 
system e f f e c t s  o f  the p o l l u t e d  bottorn 
c,etlinlerits i t \  the D e t r o i t  P i v e r  a re  p o o r l y  
undcrstc.rod a t  t h ~ s  t ime.  



CHAPTER 3. B!QkOG!GAL CHARACTERBSTlGS 

3.1 PRIMARY AND SECONDARY PRODUCERS wide), P .  richardsonii, Elodea canadensis, 
Myriophyllum 

Eighty-two species of phytoplankton Heteranthera 
are  present in the river a t  low densities stands are typically composed of 2 or 3 
(about 500 cells/ml).  The phytoplankton species, b u t  u p  t o  11 have been recorded 
assemblage i s  dominated most of the year in a single stand. Chara i s  the only 
by diatoms (Fra i l a r i a  crotonensis and taxon that occurs in monotypic stands. 
Tabel 1 a r ia  fen* which are common Additional research i s  needed to  determine 
in LakeHiron--  (Mi 11 iams 1962; Wujek, why Heteranthera and Chara are  found in 
1967). In July and August, the bluegreen the Detroit River in r e m v e l y  higher and 
alga Oscjllatoria sp., common in Lake S t ,  lower abundance, respectively, than in the 
Clair a t  t h a t  time (Winner e t  a l .  1970), S t .  Clair River and Lake S t .  Clair. In 
contributes substantially to the Detroit the Detroit River, the lower depth 1 imit 
River phytoplankton. Relative to other for plant colonization has not been ade- 
waters, the mean number of diatom species quately documented, b u t  most beds occur in 
in the Detroit River (29.8) i s  third water less than 7 m deep (Schloesser and 
highest in the Great Lakes, about equal t o  Manny 1982). The area of the riverbed 
t h a t  in major t r ibutar ies  of the Ohio between the shoreline and the 3 . 7 4  depth 
River Basin (range: 23.4-29.3), lower contour i s  about 99 k m z .  About 72% of 
than that  in major rivers of the Pacific this  area i s  occupied by submersed plants 
Northwest (27.2-37.0), and higher than (Hudson e t  a l .  1986). The total  area 
tha t  in the Mississippi and Arkansas covered by emergent macrophytes in the 
Rivers (13.4-19.0) (Williams 1972). Detroit River i s  estimated to  be 860 ha. 

Over 95% of the emergent vegetation i s  
No studies of periphyton have been found in the lower section of the river.  

conducted in the Detroit River. However, 
a recent study by Manny e t  a l .  (1985) a t  a Schloesser e t  a l .  (1985) studied 
wave-exposed breakwater area in western submersed aquatic macrophytes a t  three 
Lake Erie suggests that  the diatoms s tat ions in the Detroit River; Belle I s le ,  
Gomphonema and Diatoma, green algae (pr i -  the west side of Grosse I l e ,  and north of 
marily ~ l o t h r i x ) ,  the blue-green Sugar Island. Growth of submersed macro- 
Oscillatoria,  and the red alga Ban ia phytes in the r iver  follows one of three 
might be common during winter in seasonal patterns (Figure 16): dominant 
Detroit River. Clado hora, a filamentous taxon may grow alone (Pattern A ) ;  codomi- + green alga, cou d be expected to  be nant taxa may grow sympatrically without 
dominant during the summer months. Of species succession (Pattern 5) ;  a n d  codom- 
these species, the diatoms would likely inant taxa grow sympatrically with species 
occur on submersed aqua t i c  vegetation in succession (Pattern C) . Differences in 
the Detroit River. growth and seasonal succession of some 

taxa were l ikely caused by presence or 
A t  1 east  20 submersed macrophyte taxa absence of overwintering buds, competi - 

occur in the river (Schloesser and Manny t ion,  and life-cycle differences. Peak 
1982; Hudson e t  a l .  1986). In decreasing biomass productivity was attained in 
order of relat ive abundance, the more e i ther  July, August,, a r  October, depending 
common forms are Vallisneria americana, on the taxonomic composition of plants a t  
Chara spp., Potamogeton spp. narrow-leaf each sampl ing s tat ion.  A t  Belle I s l e ,  
forms (those with leaves less t h a n  3 rnm Vallisneria americana was the dominant 
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Table 12. Distribution and relative abundance of submersed macrophytes by water body segment (expressed 
as the percentage frequency of occurrence) at 595 stations scattered through the St. Clair-Detroit River system 
in 1978 (Schloesser and Manny 1982). 

D i s t r i b u t i o n  

Taxon 

Lake S t .  C l a i r  
D e t r o i t  St .  C l a i r  Anchor Lake 

R i v e r  R i v e r  Ba!! P roper  

V a l 1  i s n e r i a  amer icana M ~ c h x .  ( W i l d  c e l e r y )  
C h a r a c e a ~  (Mmg 
Potamo e t o n  r i c h a r d s o n i  i (Benn. ) Rydh. f Redhead g r a s s )  
F % & T f ' G m T F ~  ( E u r a s i a n  w a t e r m i l f o i l )  

odea candensi  s  Michx.  (Waterweed) - -- 
t i e t e r a n t h e r a  dub ia  (Jacq.)  Mac M. (Water  s t a r o r a s s )  

T o t a l  number o f  ~ r ~ a c r o p h y t e  t a x a  13 16 17 7 
- ----- -- - 

N i t e l & s i s  ob tusa ,  N i t e l l a  b a l i n a ,  Potamoqeton c r i s ~ s ,  Potamoqeton z o s t e r i f o r m i s ,  Ranunculus l o n  i r o s t r i s ,  -- 
automur G 6 e 6 e f l  a ~ a ~ i t t a ~ T r . ? ~ b ~ ~ % ~ d ~ r t ~ ~ ~ l s o  found i n  t h e  D e t r o i t  ~ i d y - ~  
m s e r  e t  a l .  ( 1 9 8 6 B T w d s o n  e t  a1 . (1986) .  

p l a n t  i n  September and October (14  g/ rnq.  R i ve r  cons i s t ed  of 11 taxa  (Table 13) .  
A t  Grosse I l e ,  Elodea canadensis was Typha angus t i  f o l  i a ,  Sparganium eurycarpum, 
p r e v a l e n t  i n  August and September (280 S c i r  us f l u v i a t i l i s ,  and S. americanus 

c r i s  US was dominant i n  June 
ae g/m'). A t  Sugar I s l and ,  Potanio e ton  p r o  uced t h e  h i ghes t  biomass. I n  Anchor 

; APfi I l u m  s ,caturn i n  August (100 
$ m + M e t k r a  dub ia  i n  October 
(80  g/rn2), Biomass va lues a t  a l l  these 
s i t e s  were w i t h i n  t h e  ranae repo r t ed  f o r  1986). 
aqua t i c  macrophyte stands i n  r i v e r s  a t  
temperate l a t i t u d e s  (Edwards and Owens Three e x o t i c  submersed macrophyte 
1960; West1 ake 1963). taxa  have been found i n  t h e  D e t r o i t  R i ve r :  

Potamo e ton  c r i s  us L., N i t e l l o p s i s  
No d e t a i l e d  s t u d i e s  o f  emergent &and-iophil lum spicatum 

macrophyte spec ies composi t ion,  d i s t r i b u -  (Schloesser  1986). Potamogeton c r i s p u s  
t i o n ,  and r e l a t i v e  abundance i n  t h e  r i v e r  (F i gu re  171, g e n e r a l l y  assumed t o  have 
have been completed, a1 though wet I and com- been i n t r oduced  f rom Europe, was f i r s t  
m u n i t i e s  have been mapped us i ng  a e r i a l  recorded i n  t h e  Great Lakes i n  1946 (Voss 
photographs and s a t e l l i t e  images (Jaworsk i  1972), and was f i r s t  recorded i n  t h e  
and Raphael 1976; i y o n  1979; Herdendorf e t  D e t r o i t  R i v e r  i n  1951 (Hunt 1963). 
a l .  1981; Raphael and Jaworsk i  1982; Because P. c r i spus  grows i n  e a r l y  sp r ing ,  
McCullough 1985). I n  1983-84, t h e  emer- i t  has n o t  been e x t e n s i v e l y  surveyed. 
gen t  p l a n t s  a t  Stony I s l a n d  i n  t h e  D e t r o i t  Cu r l y  pondweed ge ts  i t s  name f rom t h e  wavy 
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Figure 36. Three patterns of seasonal growth of sub- 
mersed macrophytes (g/m" in the Detroit River, 
April .November 1978 (Schloesser et al. 19851. 

margins on the sides of i t s  leaves. 
Leaves are dark green with a reddish hue 
a n d  have small teeth along the margins. 
Plants may grow u p  to 2 m long. This 
pondweed is  a European invader of water 
bodies in North America t h a t  may spread by 
rerooting of small plant fragments. In 
spring , curly pondweed provides she1 ter  
For small aquatic animals used as food by 
migrating waterfowl, and spawning sub- 
s t ra te  for fish. I t  i s  one of the most 
abundant submersed macrophytes from Apri 1 
to June. 

spicatu? (Figure 18) 
e t ro i t  River in 1954 

( H i n t  1957); the species was f i r s t  found 
in Lake S t .  Clair in 1974 (Dawson 1975). 
By 1978, i t  was the third mast common 
suhnersed macrophyte in the Detroit River 
(Figure 19; Schloesser and Vanny 1984). 
Eurasian watermi lfoi l  i s  brownish-green, 
usually with some red on the stems. Stems 
may be u p  to 3 111 long and have clusters of 
4 to 5 feather-like leaves that are more 
abundant near stem t ips t h a n  on lower 
stems, Each leaf has 5 to 24 pairs of 
small leaflets.  Eurasian watermilfoil i s  
a European invader of water bodies in 
North America; i t  may spread from lake to 
lake by small fragments transported by 
boats and t ra i le rs .  This milfoil can 
crowd out other underwater plants used by 

Table 13. Percent frequency af  accurrencs and mean dry weight, above-ground bio- 
mass (g/m2) of emergent macrophytes at Stony Island in the Detroit River, 1983-84 
(Hudson et el. 1986). 

Taxon 
Occurrence Biomass 

1983 19m 

a Eleocharis spp. 
Phalari s arundinacea 
Sagittaria la t i fo l ia  
Sagi t ta r ia  rigida 
Scirpus acutus 
Scirpus amerlcanus 
Scir us f luvia t i l i s  

val idus 

a TWO closely related species. &. smaili i and - E .  erythropoda. 



Figure 17. Curly pondweed (P6tamog@ron crispus; Schloesser 1986). 





The most recen t l y  found e x o t i c  macro- 
phyte i n  the r i v e r  system i s  a macroalga 
(Characeae) , Ni  t e l  l o  s i s  obtusa ( ~ i g u r e  
20), na t i ve  t o  -77- urope a n m a .  This 
p l a n t  was f i r s t  discovered on t h i s  c o n t i -  
nent i n  the St. Lawrence R iver  i n  1978. 
A1 though not  extremely abundant, t h i s  

M I C H I G A N  
taxon has been found a t  two w ide ly  sepa- 
ra ted  l oca t i ons  i n  the  D e t r o i t  R iver  
(Be1 l e  I s l e  and Po in t  Hennepin; Schloesser 
e t  a l .  1986a) and i n  the St .  C l a i r  River .  

S a m p l e  L u c a t ~ o n s  The occurrence o f  N. obtusa i n  t he  Uni ted . ~ A ~ ~ J ~ ~ ~ I  p r r ~ e . i ~  States on ly  i n  wa t l r s f requen ted  by mer- 
chant vessels suggests t h a t  i t  i s  d i s t r i b -  
u ted  by t h i s  mechanism. N. obtusa has 
long, uneven-length branch%s that look 
angular a t  t h e  j o i n t s  and may have one 
cream-colored bulb a t  t h e  base o f  each 
c l u s t e r  o f  branches. L i k e  the  N i t e l l a s ,  
N. obtusa i s  sometimes found i n  deep, - - 
slow-moving water where o ther  p lan ts  are 
scarce. 

Zooplankton i n  t he  D e t r o i t  River  have 
no t  been studied, b u t  because of the sho r t  
f l u s h i n g  time, t h e i r  composition and 
abundance i n  the D e t r o i t  R iver  should 
resemble t h a t  i n  Lake S t .  C l a i r .  I n  Lake 
St. C l a i r ,  14 taxa of p lank ton ic  copepods 
and 18 of cladocerans are repor ted ly  
present (Winner e t  a l .  1970; Leach 1973; 
B r i cke r  e t  a l .  1976). C c l o  s ve rna l i s  
and Diaptomus ashlandi q are ominant i n  
Lake S t .  C l a i r .  D i f f l u g i a  i s  the most 
common protozoan, and Conochi 1 us, 
Ke ra te l l  a, Pol a r th ra ,  anchae ta ,  and 
Rrachionus are  +i- t e most common r o t i f e r s .  
Zooplankton numbers should peak between 

Figure 19, Distribution of MyriophyNum spicarum in June and September. A study o f  foods 
the Detroit River in 1978(Schloesser and Manny 1984). eaten by 1 a rva l  ye1 1 ow perch dur ing  pas- 

sage through the  D e t r o i t  River  i d e n t i f i e d  
zooplankton , inc lud ing  copepod naupl i i , 
01 der cyclopoi  d and ca l  anoid copepods , 

f i s h  and waterfowl. However, Eurasian cladocera, and r o t i f e r s  (Poe 1983). 
watermil  f o i l  provides h a b i t a t  t o  many Hence, zooplankton 1 i ke ly  are a c r i t i c a l  
aquat ic  animals because i t  has many f i n e  food resource t o  l a r v a l  f i s h  i n  the  
leaves and overwinters as a decaying mat D e t r a i t  River .  Add i t i ona l  research i s  
upon which they feed. I n  general, water- needed t o  determine the  b i o l o g i c a l  
mSlfoi1s were l i t t l e  no t iced i n  the  Uni ted s ign i f i cance of zooplankton i n  t h e  r i v e r .  
States u n t i l  t h e  l a t e  1950ts, when they 
became a nuisance i n  l a rge  water bodies Macrozoobenthos has been we1 1 docu- 
such as the  Potomac River ,  Cur r i tuck  mented throughout t he  r i v e r  (H i l tunen and 
Sound, t h e  Chesapeake Bay, and TVA reser -  Manny 1982; Thornley and Hamdy 1984; 
vo i r s .  I n  t he  Great Lakes, massive Thornley 1985; and Hudson e t  a l .  1986) bu t  
growths of M, spicatunr have been reported, nifcro- and meiozoobenthos have not  been 
bu t  these rFpresent on l y  m i  nor  impediments studied, The number o f  macrozoobenthic 
t o  human water uses such as recreat ion  and species i n  the  D e t r o i t  R iver  system 
nav iga t ion  (Schloesser and Manny 1984). exceeds 300. 01 igochaeta , Chi ronomi dae, 
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Figure 20. Niteliopsis (NiteNopsis obtusa: Schloesser 1986). 



Gastropoda, Ephemeroptera, Trichoptera, 
and Amphipoda are the most s ignif icant  
on a biomass basis.  Hydra i s  qui te  a b u n -  
dant b u t  contributes l i t t l e  to  biomass. 
Ol igochaetes a re  most common i n  the lower 
Detroit River, where pol lution-tolerant 
tub i f i c id  species dominate on polluted 
sediments. Chi ronomids are abundant 
throughout the system, with Cricotopus, 
Parachi ronomus, Parakieffer ie l la ,  Rheotan- 
s a r s u s ,  -- and S%ictochironomus the most 
common taxa. -bFicola and Elimia are -- 
common snail  taxa.  Hexagenia i s  the most 
common mayfly. However, owing to the 
widespread contamination of sediments in 
the Detroit River, the average density of 
mayfly nymphs in the r ive r  (88/n12) i s  
lower t h a n  t h a t  in Lake S t .  Clair  
(271/m*), the S t .  Clair  River (95/m2), or 
the St .  Marys River (199/m2) (Edwards e t  
a1 . 1987). Hexa enid populations in the 
Detroit River 78- ave recovered since 1967 in 
response to  pollution abatement a n d  u p  to 
1,925 nymphs/nrz were found in 1980 in 
Canadian waters (Thornley 1985). 
Che~mat~opsyche, Hydropsyche, a n d  0ecetis  
are  dominant t r i c h o p t K n  t d x d ,  d n d  
I-1 a l e l l a  i s  the most cornmon amphipod. ?- p e x  divers i ty  within these t a x d  i s  
greates t  in the Chi rononiidae (127),  Tri - 
choptera ( 3 8 ) ,  and 01 igochaeta (25) .  
Freshwater mussels and crayfish are taxo- 
rloir~ically diverse and abundant b u t  have 
not been adequately documented in thc 
r ive r .  I n  general, the divers i ty  and 
abundance of most macro;i.oobenthic t a x a  are 
lower in deeper, fast-flowing areas of the 
r iver  d n d  higher in shdllow sediment- 
depos i t i  on zones ( H i  1 tuner1 a n d  Manny 
1982). 

3.2 NATIVE AND EXOTIC FISHES 

Fish exhihi"rsevea1 basically d i f -  
ferent  l i f e -h i s tmy  s t ra teg ies  i n  the i r  
use of the Dptruit River habi ta ts .  Some 
32 species are  permanent r rs idents ;  
another 28 species are m i ~ r a n t s  that  use 
the r iver  as a feeding, spawning, or 
nursery ground or as a migratory pathway 
between Ldkes Erie and Huron. Recent 
studies of the movements of marked f i sh  
(Hdas e t  a l .  1985) have revealed diverse 
1 i fe-his tory s t ra teg ies  among the d i f fe r -  
ent stocks of sane species using the 
r ive r .  The present-day f i sh  populations 
of the Detroit River are a mix o f  about 65 

native and introduced (exo t ic )  species 
(Table 14).  A t  l e a s t  40 more species 
inhabited the r iver  h i s to r ica l ly  or 
migrated through i t  (Bai ley and Smith 
1981; Edsall e t  a l .  1988). 

A coniprehensive description of the 
f i sh  spawnina and nursery areas of the S t .  
Clair-Detroi t River system was recently 
completed by Goodyear e t  a l .  (1982). This 
study showed that  the Detroit River and 
i t s  t r ibu ta r ies  are important spawning and 
nursery areas fo r  many species tha t  
support rriajor f isher ies  in the waterway 
and in Lakes Huron and Erie (Figure 21). 
Of the species of f ish  tha t  have been 
recorded as residents or migrants in the 
Detroit River, 39 spawn in the r ive r  
(Table 15).  Spawning areas of these 
species, shown col lect ively  in Figure 2 2 ,  
are concentrated near the mouth of the 
Detroit River where a variety of sui table  
lake and riverine habitats a re  found. 
A t  t h i s  time, the most important users of 
the r ive r  fo r  spawning are  smelt, yellow 
perch, gizzard shdd, and  white bass ( M u t h  
e t  a l .  1986). 

His tor ical ly ,  large spawning runs of 
lake herring, lake whitefish, and  lake 
trout entered the Detroit River from Lake 
Erie in the f a l l .  A portion of the lake 
herring and lake whitefish ran u p  the 
r iver  into Lake S t .  Cla i r .  Lake herrina 
and lake t rout  spakrning grounds were not 
recorded b u t  some whitefish spawned near 
the mouth and the head of the Detroit 
River. All of these runs ceased in the 
l a te  1800's or ear ly  1900's because rock 
outcroppings used fo r  spawning were de- 
stroyed by construction of the shipping 
channel or rendered unsuitable for  spawn- 
ing by water pollution (Smith 1917). 
Limited spawning by whitefish niay be 
taking place in the Detroit River, because 
a few whitefish larvae were caught there 
in 1977 and 1983 (Hatcher and Nester 1983; 
M u t h  e t  a l .  1986). 

T h p  D ~ t r o i t  River was also a n  impor- 
tant  spawning ground f o r  lake sturgeon 
that  entered tne r ive r  in the spring from 
Lake Erie. The lower r ive r  was believed 
t o  be the major spawning area b u t  spawning 
grounds have also been ident i f ied near 
Fighting Island in the midreaches of the 
river and near Belle I s l e  a t  the head of 
the r ive r  (Goodyear e t  a l .  1982). Lake 



Table 14. List of65 fishes comnlonfy found in the Detroit River (Lee et a!. 1980; 
Goodyear et a!. 1582; and Haas et a!. 19%). 

Cot~iinon name S c i e n t i f i c  narlie 

Sea ldnlprey 
1 a ke s turqeon 
Spotted yar  
Longnose oar  
Bowfin 
American eel 
Moonchye 
Alewife 
Gizzard shad 
Chinook s a l ~ t o n  
Coho sal~iion 
Pink sainton 
Rdinbow t r o u t  
Brown t r o u t  
Lake t r o u t  
Lake whitefish 
Rainbow smel t 
Northern pi  k~ 
Muskel 1 unge 
Goldfish 
Cornlor1 carp  
S i l v e r  chub 
Golden sh ine r  
Ernerald sh ine r  
Puqnose n i i  nnow 
Blacknose sh ine r  
S p o t t a i l  sh ine r  
Sand sh ine r  
Mimic sh ine r  
Quill  back 
iongnose sucker 
Whitp sucker 
Northern hogsucker 
Rignrouth buf fd l0  
Srnallnlouth bu f f a lo  
Spa t ted  sucker  
Redhorse, un iden t i f i ed  
S i  1 ve r  redhorse 
Go1 d e n  redhorse 
Shorthead redhorse 
R i v ~ r  r ~ d h o r s e  
E i a c k  bv? 1 head 
Yellow bullhead 
Brown bul l  head 
Channel c a t f i s h  
Stnneca t 
Trout-perch 
Slit b 0 t  
Brook s i  l v e r s i d e s  

Petronrvzon niarinus 
- E T j ~ ~ ~ n  s 
Lepi so s t eus  -- oc7i'TZE ---- 
L e p i  sos t eus  osseus 
A~nia ca lva  
G i m o s  t r a  t a  
.-AH- --- 
H i  ~ d o n  t e r g i s u s  
A7Ossr seudoharen us 
-- e_d_e Korosan~a c e  e lanum 

-c*tscha 
n c o y n c s  + 1 s u t c  

n y  us -ha 
Sa r110 g a G 5 e r l  
%-Ti% t r i l t t a  
Sa lGi3T<uiarna  cu_ft! + Kg.cFpea o m &  
DT?nerus rnordax 

( C o n t i n u e d }  



Table 14. (Concluded). 

Common name S c i e n t i f i c  name 

White perch 
White bass 
Rock bass 
Green sunf ish  
Pumpkinseed 
B l  uegi 11 
Smal lmouth bass 
Largemouth bass 
White crappie 
Black crappie 
Logperch 
Yellow perch 
Sauger 
Walleye 
Freshwater drum 
Four horn scu lp i  

Morone ameri cana 
Morone c h r v s o ~ s  
-1 it& r b p e s t r i s  
Lepomi s cyanel 1 us 
Ce~omis aibbosus 
E%~E i Z i % Z Z r u s  
b e r u s  do1 omieui . . . - . - - - . - 

Micro terus salmoides 
h u l a r i s e  
.- - 
Pomoxis n i  romacul atus + Percina cepro es 
P ~ r r a  f l  avescens . - . - - - . - - - 
m s  t e d i  on canadense 
St izos ted ion  T i  treum 
Anlodinotus arunniens 

Table 15. Fishes that spawn in the Detroit River 
(Goodyear et al. 1982 and R. Hass, Mich. Dep. Nat. - --_ Resour.; pers, comm.). 

Walleye 

Common name 

Lake sturgeon Trout-perch 
Spotted gar Burbot 
Longnose gar Brook s i l v e r s i d e  
Bowfin White bass 
Alewi fe Rock bass 
Gizzard shad Green sunf ish  
Lake he r r i ng  Pumpkinseed 
Lake w h i t e f i s h  B l  uegi 11 
Lake t r o u t  Smal lmouth bass 
Rainbow smel t Largemouth bass 
Northern p i ke  Black crappie 
Muskel lunge White crappie 
Go ld f ish  Johnny d a r t e r  
Carp Yellow perch 
Emerald shiner  Logperch 
S p o t t a i l  sh iner  Sauger 
White sucker Walleye 
Northern hoq sucker Freshwater drum 

Figure 21. Several fishes that suppan major fisheries Chan~e i  c a t f i s h  Fourhorn scu l  p i n  
in the Detroit River tfllustralions by E. e3. S. Logier and Stonecat 
C. M. Godkin). 
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Figure 22. Fish spawning areas in the Detroit River (Goodyear et al. 1982). 



sturgeon populations have been sharply 
reduced from historical levels by over- 
fishing and pollution, b u t  spawning was 
reported in the midreaches of the Detroit 
River in the 1950's and in the lower river 
around Stony and Sugar Islands in the 
1970's (Goodyear e t  a l .  1982). 

Walleye, ye1 low perch, and white bass 
are important recreational species that  
spawn in the Detroit River. The river i s  
part of a complex migration route these 
species follow between Lake S t .  Clair and 
Lake Erie. Large post-spawning runs of 
walleyes enter the river from Lake Erie. 
Reduction in historical spawning runs of 
these species was attributed to pollution. 
In the 1970ts, walleye spawning was again 
documented and wall eye 1 arvae were col- 
lected a t  several locations in the lower 
16 km of the Trenton and Rain Channels. 
Historical records of ye1 low perch spawn- 
ing in the Detroit River are lacking, b u t  
in the 1970's spawning occurred in the 
mouth of the Detroit River (Goodyear e t  
a l .  1982). 

The river i s  also an important 
nursery area for fish because the 
densities of larvae of a l l  fishes cornhined 
in the Detroit River a n d  i t s  t r ibutar ies  
in 1983-84 were higher t h a n  a t  the outflow 
of Lake S t .  Clair,  (Table 16). Tow-net 
catches of f ish larvae in the Detroit 
River in 1977-78 and 1983-84 (Matcher and 
Nester 1983; M u t h  e t  a1 . 1986) showed t h a t  
the river i s  a nursery ground for 25 
species of f ish (Table 1 7 ) .  Most abundant 
amovg the larvae were three forage f i sh ,  
alewives, rainbow smelt, and gizzard shad 

Table 16. Average density of fish larvae in the Detroit 
River, 1983-84 (Muth et al. 19861. 

Averaae number of 
1 arvae/1,000 n13 

of water 
Loca t i on 1983 1 9 8 r  

Outflow of Lake S t .  Clair 
into Detroit River 9 1 223 

Detroit River proper 214 33 5 
Detroit River tributary 319 485 

Table 17. Fishes that use the Detroit River as a nursery 
area (Hatcher and Nester 1983; Muth et al. 1986). 

Alewife 
Gizzard shad 
Emerald shiner 
White perch 
Rainbow smel t 
Logperch 
Spottai l shiner 
White bass 
Yellow perch 
Deepwater scul pi n 
Common carp 
Brook s i  lverside 

Trout-perch 
Wall eye 
Burbot 
Lake herring 
Lake whitefish 
Johnny darter  
White sucker 
Spotted sucker 
River carpsucker 
Sl imy scul pi n 
Freshwater drum 
Lake whitefish 
White crappie 

(Table 18). Yel low perch, logperch, 
emerald shiner and  unidentified minnows 
were also relatively abundant. The other 
species represented in the catch tended to 
be much less abundant ( l e s s  than one larva 
per 1,000 m3 of water). Because sampling 
in these studies was restr ic ted to deeper 
open-water areas, the re1 ative importance 
of submersed vegetation as nursery areas 
was not assessed. In the S t .  Marys River, 
the abundance of fish larvae increased 
with distance away from the channel areas 
into the submersed a n d  emergent vegetation 
(Duffy e t  a l .  1987). Further research i s  
needed to assess the role of 1 i t to ra l  
aquatic vegetation as nursery habitat for 
f ish larvae in the Detroit River. 

Submersed vegetation, also provides 
nursery habitat for  juvenile f i sh  in the 
Detroit River (Hami 1 ton 1987). Electro- 
fishing a t  16 s i t e s  in the Detroit River, 
including Gibralter Bay, in October 1986 
in beds of submersed macrophytes produced 
numerous young-of-the-year of 16 fish 
species as well as a variety of older f ish 
(Table 19). In general, the electro- 
fishing survey showed that  f ish could tol-  
erate poor water conditions and that the 
distribution of f i sh  in the Detroit River 
was limited chiefly by the lack of heter- 
ogeneous physical habitat ,  ( i  . e . ,  concrete 
hreakwalls and piers create a hostile 
environment for  f i sh ) .  

R E C ~ ~ ~ S  of the early f isheries  showed 
runs of native cold-water species, includ- 
ing lake t rout ,  lake whitefish, and lake 



Table 18. Average density (no. larvae per 7000 m3 of  water)  and relative abundance o f  fish 
larvae in the Detroit River, 1977-78 (Hatcher and Nester 1983). 

Species 1977 1978 
Averaae Re1 a t i  ve Average Re1 a t i  ve 
densi ty abundance density abundanc~ 

Rai nbnw smel t 
Gizzard shad 
Yellow perch 
Alewife 
Uni dent i  f  i ed mi nnows 
Logperch 
Emerald shiner 
White bass 
Common carp 
Unidentified dar ters  
Unidentified sunfishes 
Johnny dar te r  
Trout-perch 
Wall eye 
Spottail  shiner 
Rurbot 
Deepwater scul pi n 
White sucker 
Freshwater drum 
Lake whitefish 
Brook s i  1 vers i  de 

Average to ta l  density 

herring entered the Detroit River from 
L a k ~  Erie in the f a l l  to  use the spawning 
habi ta t  in the system. However, there i s  
no evidence t o  indicate these native cold- 
water species were year-round residents.  
Indeed, the thermal regime of the r iver  
suggests they probably were not. I n  most 
years,  water temperatures in the r iver  
might permit year-round residence of cold- 
water species. However, temperatures in 
July and September approach or exceed the 
l imits  a t  which most indigenous cold-water 
species can use food effect ively  for 
growth, and temperatures in August 
approach the lethal  range for  lake t rou t .  
Nevertheless, by vi r ture  of t he i r  propen- 
s i t y  fo r  shor t  migrations, which allowed 
them t o  use the Detroit River during the 
cooler months, cold-water f i sh  species 
were apparently able to  successfully 
exploit  c r i t i c a l  spawning and nursery 

habitat  in the r ive r  tha t  would otherwise 
have been unavai 1 able t o  them. 

Among the numerous exotic f i sh  tha t  
have been introduced into  the Great Lakes 
(Emery 1985), the common carp i s  linked 
h i s to r ica l ly  to the Detroit River, having 
beep f i r s t  introduced t o  the Great Lakes 
in 1883 near the mouth of the Sandusky 
River in western Lake Erie. From there i t  
spread throuqh the Detroit River t o  the 
upper Great Lakes, destroying beds of w i l d  
celery and wild r i ce  preferred as food by 
~ a t i v e  canvasback and redhead ducks as i t  
spread (Cole 1905, McCrimmon 1968). 
Because of t he i r  large impact on native 
vegetation and t he i r  a b i l i t y  t o  t o l e r a t e  
h igher  lcve?s  of pollutioq and higher 
water temperatures than native f i shes ,  
carp have displaced many native f ishes  in 
the r ive r  and dre ecological1y one of the 



Table 19 Fishes caught in 19 rnrnutsrj of ~tectrof~shlng  among smbntersed aquatic vegeta 
tton in Gtl>raltar Bay, October 15, 19% (Ham~lton 19873 

" - - -  - - - - " " - . -- -_--- ---- 

Lencith rdnqc 
S p ~ r  7 ta5 Aqr c l a s s  Tota l  no. {cm) 

-_ *__ _^I_1I_ -____-__---I ----I_ 

Yellow p c r r h  '3 4 1 5 - 10 
M r a o k  s r l v e r s i d ~  ft 10 5 
A l c l w i f c ?  0 7 5 - 7  
Pugnoccx ~ $ 1  n n o w  0 7 2 - 7  
T u n u t  p e r c h  C7 5 7 - 10 
l p o t t a i  1 s h ~ n o r  O 5 2 - 7 
G i ; r z d r c %  rhnd 0 4 5 - 15 
R l a c k  c r n p p i c e  0 3 2 - 7  
W h i t e  p ~ r c h  0 3 7 
P u m p k i n ? c * ~ d  s u r i f i s t r  l; 2 2 
I j n i d e n t t i i e d  r y p r i n ~ d s  (i 2 5 - 10 
P l  t l n t n n s e  minnow ir 7 10 
Stnal l a r a u t h  bass 0 1 15 
P l u e c j i l l  0 1 7 
Rd i nbaw rmrl t Ci 1 5 
Mht te, s u c k e r  (3 1 15 

Yet 1 nw parch 
Wd 1 1 ayc. 
Rockbdsr; 

FJunrpklns t*~d \ t i t t t  l s h  
Yellow perch 
Canmnri r c% rCp 
Go1 dt4r1 st11 rlcbr. 
Mnc;kh,~<,*, 
Y~lluw t i t ~ l l h f > d t l  
bid 1 leyr. 
M t  rrcrr' ~ d r l )  
Norther n p i  kt. 
Rttreqill 

niort ~ t ~ t p c ~ v t ~ r n t  i ~ x r l l  2~ f l:*h t ha t  i > c a c . r ~  

i r i t  t'oduc rd i f l t c ,  t h r  r I v f q * .  I ~ r r w  pt;p14 l i t -  
i i r snz;  o f  roisrrilon r3r.p rl(3w : t ? h d b l t  the+ 
nc*?t'"c~ i t Wive!* dftd $ d , j d r ' ~ f l t  k4rltt'l .  1'1~>d'lt~5 , 
whtlre t h e y  rclcctr? l y  rmdo up r!ralc.!r o f  t h ~  
tornrrtt7r-cit3l f1561 L a t c h  ( ~ , c ~ " s E ' c Z ~ ( ? ~ I  5 . 2 ) .  

Otl-tgr ~ x c t P i c  f i shec, t h a t  ~ r - ~ q u e t i t  t h e  
ltetrnit K I V P ~  i i ) ~ l t i C i ( 4 t l i c ~  p d r ' d ~ l i t r  "f2rf 

Idt~!prey, which spread thu>otrtah the O ~ i r ' o j t  
tJjk:py t~ t h 4  gpper* KriraF B t q L o *  I I I  t h e  
194Cts ,  bringing d ~ s i r - d b l ~  f l ~ h r s  the 
i d k e  t r o u t  t o  thc b r i n k  u t  ext inctsor  
dur ing  the. 1950's nr?d 6 0 ' s  ( ldwr l i 3  t Q ? ( ? ;  

Ctsristsc 1974). T ~ P  sea Iarrrprey bas d 

lorirj, cnapl~t n t e d  l r t r l  c y r  I P ,  t n c l u d i n y  a 
C t - y e d r  ; a  I c .rirvenr I f }  p p r l n d  i n  
S ~ ~ ~ ~ I C I Y  t r ~ h l i t a r i ~ s  ' t t ld t  rrtakes i t  v u l -  
n e r d b l  tl t o  cherilicdl fontruf a n d  l r l t e q r a t e d  
i.rc>rt trrat,ailen*enf t e c h n ~ q ~ i ~ s  ( S r r i i t h  1971). 
C o ~ l r n l  o f  the sea 1 a r n p r e y  c o n t i n u e s  
p r e w n t l y  dnd w f t ?  he requirrd i n  t h e  
tut t l rr  : t r r o u q h o u t  t h p  G r e a t  I rfki>s. 

R n ~ n h a h  q r l i ~ 1 Z  dnfi i l l ~ w i f e ,  w h i c h  w e r e  
d c c l d r n t l y  ~ n t v o d a r e e d  I n t o  the l o w e r  1 akes 
I n  1Y3?, a l s o  spread t h r o u g h  the D e t r o i t  
fizlvrr t o  the uppi"r l a k e s ,  and now rrldke u p  
the  bclik of the f a r a i ] ~  f i s h  base i n  a l l  



t h e  Great  Lakes (Emery 1976; Goodyear e t  
a l .  1982). 

Table 20. Waterfowl that frequent Michigan's coastal 
wetlands (Johnsgaard 1975). 

The l a t e s t  e x o t i c  f i s h  t o  spread from 
t h e  lower Great  Lakes t o  t he  upper Great 
Lakes through the  D e t r o i t  River i s  t h e  
white  perch. This spec i e s  was f i r s t  
introduced i n t o  Lake Er ie  i n  1953 and now 
i s  abundant i n  western Lake E r i e  and Lake 
S t .  C l a i r ,  where i t  has begun t o  hybr id ize  
with na t i ve  white  bass (Todd 1986).  The 
invasion of t h e  De t ro i t  River  and ad j acen t  
waters  by whi te  perch poses a dilemma. In 
small cold-water  l akes  i n  Maine, white  
perch a r e  a  s e r i o u s  competi tor  with and 
u sua l l y  dominate ye1 low perch,  t r o u t ,  and 
salmon, because they  1 i v e  much longer  
(12-13 years  commonly) and reach good s i z e  
(15-30 cm and 1-2 kg ) .  Though they  may be 
d i sp l ac ing  n a t i v e  f i s h e s ,  they a r e  consid-  
e red  more p a l a t a b l e  than o the r  f i s h e s  by 
many ang l e r s  ( AuCl a i  r  1P60). Therefore ,  
publ ic  a t t i t u d e s  towards t he  white  perch 
a r e  ambivalent.  The proport ion of e x o t i c  
spec i e s  i n  t h e  De t ro i t  River may inc rea se  
a s  t h e  Michigan Department of  Natural 
Resources seeks  t o  upgrade cold-water 
f i s h e r i e s  by s tocking  P a c i f i c  salmon along 
t h e  urban wa te r f ron t  (Fogel 1978, 1984).  

3.3 WATERFOWL 

Important wat.erfow1 i n  Michigan 
inc lude  ducks, geese ,  swans, and coots  
(Table 20) .  A t  l e a s t  3 mi l l i on  waterfowl 
migrate  annual ly through the  Great Lakes 
reg ion ,  which i s  s i t u a t e d  a t  t h e  i n t e r s e c -  
t i o n  of t h e  A t l a n t i c  and Miss i ss ipp i  
Flyways (Be1 l r o s e  1968; Herdendorf e t  a1 . 
1986). An es t imated  700,000 d iv ing  ducks, 
500,000 dabbling ducks, and 250,000 Canada 
geese migra te  across  Michigan each fa1 1. 

Deta i led  documentation of migratory 
waterfowl use of t he  De t ro i t  River i s  
g e n e r a l l y  lack ing  and por t ions  of t he  
fol lowing d iscuss ion  (der ived  from 
Jaworski and Raphael 1978) includes water-  
fowl use of  t he  western shore  of Lake 
E r i e ,  t he  lower De t ro i t  River ,  Po in t  
Moui 1 l e e ,  and Lake Er ie  marshes, wetland 
a r ea s  which c o l l e c t i v e l y  t o t a l  38,225 ha. 

Accurate counts of  sumwer-resident 
ducks a r e  l a ck ing ,  bu t  a t  l e a s t  s i x  
s p e c i e s ,  inc lud ing  mallards,  blue-winged 
t e a l ,  wood ducks, black ducks, p i n t a i l s ,  

Sc ien t i f i c  nave Common name 

Ducks and rzergansers 

Aix snonsa Wood duck 
P in ta i l  
Northern shoveler 
Green-winged t e a l  
Blue-winged t e a l  
American widgeon (Baldpate) 
Common mallard 
Black duck 
Gadwa 1 l 
Lesser scaup 
Redhead 
Ring-necked duck 
Greater scaup 
Canvasback 
Bufflehead 
Comon (American) goldeneye 
Oldsquaw Hooded merganser 

Red-breasted merganser 
Ruddy duck 

Geese and brant 

Anser caerulescens Snow goose 
Branta bernicla Brant goose 
%%i%i Fa-is Canada goose 

Swans -- 

Cygnus columbianus Whistling swan 
Cygnus cygnus Trumpeter swan 
Cygnus olor  Mute swan 

Coots - 
Fulica americana American coot 

and redheads, nes ted  i n  wetlands along t h e  
lower r i v e r  a r ea  i n  1957-68 (Jaworski and 
Raphael 1978). Duck nes t i ng  d e n s i t i e s  i n  
the  Pointe Mouil l e e  wetland a r e a  near  t h e  
lower Det ro i t  River  averaged 145 nes t i ng  
pairs/km2 of  wetland during t h a t  per iod.  

A small (123 ha) f e d e r a l  re fuge ,  t h e  
Wyandotte National W i l d l i f e  Refuge, was 
es tab l i shed  in  1961 o f f  t h e  northern end 
of Grosse I l e  i n  t he  D e t r o i t  River a s  a 
breeding ground f o r  migra tory  waterfowl ; 
i t  i s  an important  ne s t i ng  and s t ag ing  
area (Jaworski and Raphael 1978). In 
September, 1  ocaT nes t ing  waterfowl ga the r  



in t h i s  area and a re  soon joined by other 
waterfowl from more northerly breeding 
grounds. I n  October, they begin migrating 
southward. 

Beginning in the  1930ts ,  warm indus- 
t r i a l  eff luents  from the Detroit  metropol- 
i t an  area prevented ice  from forming along 
the  en t i r e  r ive r  south to  Gibraltar  ( H u n t  
1957). Attracted by the  open water, 
thousands of ducks wintered along the 
lower Detroit  River  and foraged on the 
bottom in l i t t o r a l  areas ( H u n t  1957). 
Canvasback (Figure 2 3 ) ,  redhead, ma1 l a rd ,  
scaup (Figure 24) ,  and Canada geese 
account fo r  a majority of the waterfowl 
wintering on the Detroit  River in recent 
years. Canvasback, redhead and greater 
scaup tend t o  ea t  p lants ,  whereas l esse r  
scaup, common goldeneye, bufflehead, and 

ruddy duck rely principally on animal 
foods (Bell rose 1976). I n  1980 and 1981, 
about 11,700 and 4,500 ducks, respective- 
l y ,  wintered on the Detroit  River (Jones 
1982). Peak abundance o f  ducks using the 
open waters of the lower Detroit  River in 
winter months has exceeded 26,000 (Jones 
1982). 

The spring migration of waterfowl 
begins in March following ice  breakup on 
water bodies used fo r  res t ing.  Spring 
f l i g h t s  through the Michigan area may l a s t  
only about 45 days, b u t  can be impressive. 
For example, on March 2 7 ,  1941, an 
estimated 400,000 canvasback, scaup, 
redhead, buff1 ehead, go1 deneye, and other 
ducks congregated on the ea s t  s ide  of 
Grosse I l e  in the Detroit  River (Miller 
1943). 

Figure 23. Canvasback ducks are protected from hunting on the Detroit River (Printed with the permission 
of David Maass, the artist; 1982-83 Federal Duck Stamp). 



Figure 24. Lesser scaup are harvested frequently by Detroit River hunters (Photo provided by E. R. Quortrupl. 

In t he  p a s t ,  24 spec ies  of ducks reg- 
u l a r l y  fed i n  t he  De t ro i t  River ( H u n t  
1957).  Major concent ra t ions  of feeding 
ducks a r e  usua l ly  observed in  l i t t o r a l  
waters  around Belle  I s l e  and Mud, 
F ight ing ,  Sugar, and Celeron I s l ands ,  and 
Grosse i l e  (Jones 1982). Mergansers feed 
pr imar i ly  on f i s h ,  whereas American go1 d- 
eneye p re fe r  c r a y f i s h ,  clams, and o the r  

i nve r t eb ra t e s .  Many d iv ing  ducks, such a s  
canvasbacks, redheads, a n d  scauy, feed on 
submersed aquat ic  p l a n t s ,  including 
Val 1 i s n e r i a  americana, Potamogeton spp. ,  
and Elodea canadensis.  I n  genera l ,  sub- 
m e r s e m a n t s  and t h e i r  assoc ia ted  inver-  
t e b r a t e  animal cornmunlties provide most of 
t he  foods reaui red  by waterfowl 
(Schl oesser  1986). 



CHAPTER 4. ECOLOGlCAL WELATlONSHlPS 

4.1 PRIMARY AND SECONDARY PRODUCTION 

As no ted  e a r l i e r  (Sec t i on  3.1) ,  t h e  
phy top lank ton  and pe r i phy ton  i n  t h e  
D e t r o i t  R i v e r  a r e  n o t  w e l l  s tud ied .  For-  
t u n a t e l y ,  p roduc t i on  by  p l a n t s  avd animals 
i n  connec t ing  channels o f  t h e  Great  Lakes 
was r e c e n t l y  rev iewed (Edwards e t  a l .  
1987). Th i s  r ev i ew  concluded t h a t  sub- 

mersed aqua t i c  macrophytes a re  t h e  pador  
p r imary  producers o f  o rgan i c  m a t t e r  i n  t h e  
D e t r o i t  R i ve r  (Table 21).  P roduc t ion  of 
emergent macrophytes i n  Table 21 represen t  
above ground biomass on l y .  The amount o f  
a l l och thonous  i n p u t  o f  o rgan i c  m a t t e r  
( leaves  and i n s e c t s )  i n t o  t h e  D e t r o i t  
R i v e r  i s  unknown so es t imates  i n  Table 21 
were based on da ta  i n  t he  s c i e n t i f i c  

Table 21. Annual mean standing crop, and net production of primary and secondary 
producers, and terrestrial inputs in the Detroit River (Edwards et al. 1987). 

Producers Standing croo Net p roduc t i on  To ta l  
( g  A F D W / ~ ~ ) ~  ( t AFDWIyr) P roduc t ion  

( % I  

Pr imary producers 
Phytop lankton 
P e r i  phyton 
Submersed macrophytes 
Emergent rnacrophytes 

To ta l  

Secondary producers 
Zooplankton 
Macrozoobenthos 

To ta l  

T e r t i a r y  producers 
F i s h  

T e r r e s t r i a l  i n p u t s  
Leaves and i n s e c t s  260 
Sewage 25,665 

a Ash-*ree d r y  weight .  
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l i t e r a t u r e  ( V P I  1985; Gasith and Hasler 
1976) .  Direct sewage inputs to  the 
Detroit River in Table 21 were estimated 
by Edwards e t  a l .  (1987) from STORET 
re t r ieval  of 1984 water year data.  The 
estimate of f i sh  production in Table 21 i s  
extremely tenuous because i t  was derived 
from estimated primary production using 
the 10% trophic t ransfer  ru le  of Lindemann 
(1942). A more adequate estimate would 
include production by resident and mi gra- 
tory f i s h  stocks,  neither of which has 
been measured yet .  More research i s  
needed t o  determine f i sh  production in the 
Detroit River. 

The next most important primary pro- 
ducer i s  the phytoplankton. Sewage 
e f f luec t s  now add about as much organic 
matter to  the r iver  as a l l  natural primary 
production combined. Presumably, the 
production of f ishery resources in the 
Detroit River i s  more dependent on natu- 
r a l l y  produced organic matter than on 

organic matter in sewage. Fish a n d  water- 
fowl, for  example, feed d i r ec t l y  on 
macrophytes a n d  the invertebrate animals 
t h a t  colonize macrophytes (Table 2 2 ) .  
However, f i  1 t e r  feeding benthic animals, 
such as caddisf l ies  and small clams, would 
remove par t icula te  organic matter from the 
water indiscriminantly before they were 
consumed b y  f i sh .  Additional research i s  
needed to  determine how much organic 
matter in sewage eff luents  forms the basis 
fo r  the food web in the r ive r .  

Production data (Table 2 1 )  are  an 
important f i r s t  s tep in understanding food 
chain dynamics of the Detroit River, b u t  
one must know how each level i s  used o r  
transferred to subsequent trophic levels.  
This understanding would integrate  the 
s imul tane~us e f fec t s  of a l l  components 
according t o  t he i r  in terre la t ionships  in  
the ecosystem. The Detroit River produces 
net biomass and does nct. simply transport  
phytoplankton and zooplankton from Lake 

Table 22. Underwater plants that provide cover and food for fish and waterfowl in connecting channels of 
the Great Lakes (Schloesser 1986Ia. 

C l a s p i n g  Narrow 
E u r a s i a n  l e a f  l e a f  

wa te r -  Water h'ater- W i l d  p r r d -  pond- 
Muskprass C o o n t a i l  n i i l  f o i  1  Nz iad  s t a r g r a s s  weed c e l ~ r ; !  weed weed 

F i s h  - 
A l e w i f e  
B lack  c r d p p i e  
B l u e o i l 1  
R1tin;riose minnow 
Rrown b u l l  head 
Larc levouth  bass 
P u s k e l l u n g e  
N o r t h e r n  p i k e  
Rockhass 
v f j l  l ow  ve rch  

b a t e r f o w l  
Amer ican coot  x x x x x 
B lack  duck 
R u f f l r l - p a d  
Cawasback  
Common s c o o t e r  
Go1 deney f  
b rez  t e r  scavp  
Lesse l  SCaUp 
R a l l ? r d  
Redhead 
Rir igneck 

a F i s h  feed p r i m a r i l y  upon t h e  i n v e r t e b r a t e s  t h a t  c o l o n i z e  the p l a n t s ;  w a t e r f o w l  feed on  b o t h  t h e  p l a n t s  and t h e  
i n v e r t e b r a t e s .  



Huron t o  l ake  E r i e .  tiowever, a v a i l a b l e  
information i s  inadequate  t o  determine bow 
much of t h e  phytoplankton, macrophytes, 
and zooplankton produced i n  t he  r i v e r  i s  
used by r i v e r  b io t a .  I f  only a  small 
amount of phytoplankton and zooplankton 
biomass passing through the  De t ro i t  River 
i s  r e t a i n e d ,  then t he  l i t t o r a l  p l a n t  com- 
plex o f  emergent and submersed macrophytes 
and t he  a s soc i a t ed  periphyton a r e  t he  dom- 
i nan t  primary producers  and macrozooben- 
thos a r e  t h e  main secondary producers i n  
t he  r i v e r .  

Not included in Table 21 a r e  pools of 
dissolved organic  ma t t e r  (DOM) and p a r t i c -  
u l a t e  organic ma t t e r  ( P O M ) ,  which o f t en  
exceed by many times t h e  amount of o rganic  
carbon of t he  1 iv ing  plankton,  macro- 
phytes ,  and fauna produced in  streams 
(Wetzel 1975).  The only  DOM measuren~ents 
ava i l ab l e  a r e  from Lake Huron and average 
2.7 g/m3 (Robertson and Powers 1967).  The 
amount of POM corning i n t o  t h e  S t .  C l a i r -  
De t ro i t  River system from Lake Huron may 
be about 0.7 g /m3(Robe r t son  and Powers 
1967);  an average of 1 .4  g/rn"as measured 
d t  t h e  mouth of t he  S t .  C l a i r  River ,  and 
up t o  2.0 g/m3 i n  Lake S t .  C l a i r  (Leach 
1972). A s i n g l e  POM sample from the  mouth 
of t h e  De t ro i t  River measured 3 .8  g/mJ 
(Robertson and Powers 1967),  but bedload 
nioven~ents of POM hsve not been s tud ied  s o  
t h i s  value of 3 .8  g/m3 may underest imate 
POM in  t h e  P e t r o i t  River.  In 1982, stls- 
pended sol  i d s  increased niore than two-fol d  
from an average of 8 .8  g/v3 in  headwaters 
t o  19.6 g / t n h t  t he  nlouth of t he  De t ro i t  
River (Kauss and Mamdy 1985). Estimated 
loadings of suspended so l  i d s  by i.he r i v e r  
t.o Lake E r i e  a r e  very ld rge  (4,600 t /day ;  
Table 9 ) .  Therefore,  much POM i s  e i t h e r  
produced i n  o r  added t o  t he  De t ro i t  River 
cont inuously.  Additional research i s  
needed t o  d ~ t e r m i n e  t h e  loadings of crgan- 
i c  mat t e r  i n  a l l  fornis by the De t ro i t  
River t o  t ake  E r i e .  

For a t  l e a s t  30 y e a r s ,  t he  l a r g e s t  
c o n t r i b u t o r s  o f  organic  nratter t o  t h e  
De t ro i t  River have been sewage t rea tment  
p l a n t s  ( s e e  Sec t ions  1.6 and 6 .4 ) .  Macro- 
phytes  produce l a r g e  q u a n t i t i e s  of o rganic  
ma t t e r  a n d  a l s n  provide much of t h e  physi- 
c a l  s t r u c t u r e  a v a i l a b l e  i n  t he  r i v e r .  
Large p l a n t  debrFs ( t r e e s )  t h a t  s e rve  a s  
c e n t e r s  o f  f i s h  production i n  o the r  r i v e r s  
(Karr  and Schloesser  1'378; Renke e t  a l .  

1985) a r e  removed during pe r iod i c  channel 
dredging of t h e  De t ro i t  River .  

The amount of o rganic  ma t t e r  produced 
i n  l i t t o r a l  waters ,  i t s  s t o r a g e ,  and i t s  
t r a n s p o r t  deserve more a t t e n t i o n .  Without 
t h i s  information,  a  f u l l  understanding of 
f i s h  and o the r  secondary product ion i n  t he  
De t ro i t  River w i l l  no t  be pos s ib l e .  

4.2 DETRITAL FLOW 

O f  t he  near ly  210,000 t. of p l a n t  
biomass produced in  t h e  S t .  Clai r-Detroi t 
River System each y e a r ,  on ly  13% o r i g i -  
na tes  i n  t he  D e t r o i t  River (Table 23) .  In 
c o n t r a s t  t o  t he  dominance of emergent 
aqua t i c  macrophytes i n  t h e  S t .  C l a i r  River 
and Lake S t .  C l a i r ,  most primary produc- 
t i o n  (441)  i n  t h e  D e t r o i t  River was pro- 
duced by submersed macrophytes. Some of 
t h i s  p l a n t  biomass i s  consumed d i r e c t l y  by 
waterfowl (Dawson 1975; Jones 1982) but  we 
assume most of t h i s  p l an t  biomass becomes 
d e t r i t u s  each year .  We do not  know how 
much of i t  i s  used f o r  animal production 
i n  t he  r i v e r  o r  in Lake E r i e .  

Owing t o  t he  s h o r t  f l u sh ing  time of 
t h e  connect ing channel ,  almost a l l  t h e  
phytoplankton biomass (71,490 t ) ,  repre-  
s en t i nq  34% t h e  t o t a l  p l a n t  biomass pro- 
duced i n  t he  connecting channel system, 
l i k e l y  passes through t o  and i s  used in  
Lake E r i e .  The f a t e  of the  remaining 
p l a n t  biomass i s  incompletely known. In 
1985-86, aqua t i c  macrophytes d r i f t i n g  down 
t h e  De t ro i t  River were s tud ied  by t he  U.S. 
Fish acd Wi ld l i f e  Serv ice  (National  
F i she r i e s  Research Center-Great Lakes, 
unpubl . ) .  Prel iminary a n a l y s i s  of t he se  
d r i f t  da t a  suggest  t h a t  most p l an t  biomass 
i s  produced from June t o  September in  t he  
De t ro i t  River and d r i f t s  down t o  Lake Er ie  
from J u l y  t o  September. 1-arqe movenlents 
of dead a ~ d  decaying p l a n t  ma t t e r  were 
a l s o  observed r e a r  t h e  bottom i n  t he  S t .  
C l a i r  River i n  sp r ing  (Edsa l l  e t  a l .  
1988). Apparently, much of t he  peri  phyton 
avd submersed macrophytic biomass produced 
i n  t he  De t ro i t  River d i e s  back in  f a l l ,  
remains on t he  bottom during w in t e r ,  and 
moves downstream t o  Lake Er ie  i n  sp r ing .  
I f  t r u e ,  t h i s  a n a l y s i s  p a r t l y  exp l a in s  t he  
h ? g k  p roduc t iv i t y  of  ben th ic  rnacroinverte- 
b r a t e s  i n  the  wes te r r  hasin of Lake E r i e .  
For a t  l e a s t  ha l f  t b e  y e a r ,  t he  production 



Table 23. Annual net productian by primary producers in the St. Clair-Detroit River System (Edwards et al. 1987). 
-- ----- ----- 

4nnual n e t g r o d u c t i o r  ( t  a s h - f r e e  d;ik;t/yr) -- ---- 
k t r o i  t S t .  T7Z-r Total % of Total 

Producers River River S t .  C l a i r  

Primary producers 
Phytoplankton 7,430 3,400 60,160 71,490 3 4 
Periphyton 4,370 1,160 l6,7?1) 22,250 11 
Subnlersed 

rciacrophytes 12,380 2,290 13,780 ?a ,450 14 
Fniergen t 

nidcrophyter: 4,030 22, b20 613,990 87,640 4 7 

Total 28,210 79,970 151,6511 209,830 

;,: of t o t a l  13 14 72 

of niacrozoobcltithos probably benefi t s  from 
t..n abundd~lt food supply,  owing t o  the  
l a rge  accumulation of decaying niacrophytes 
from t h e  Det ro i t  River .  

The r a t e  w i t h  which d e t r i t u s  i s  
produced, processed, and moved downstream, 
i n  l a rgc  measure deterniines t h e  produc- 
t i v i t y  of and energy flow through b i o t i c  
communities i n  r i v e r s  !Curnrnins e t  a l .  
1984; Minshall e t  a1 . 1985). 1n f a c t ,  the  
most i nc lu s ive  theory a v a i l a b l e  (Cunini'ins 
e t  a1 . 1984) suggests  t h a t  r i v e r s i d e  vege- 
t a t i o n  e x e r t s  primary cont ro l  over  b i o t i c  
a s soc i a t i ons  in  t he  r i v e r  by providing 
organic rnattcir t h a t  can be u t i l i z e d  
d i r e c t l y  by a ~ i m a l s .  The orqanic mat te r  
added t o  t he  De t ro i t  River by sewage 
t reatment  pi a n t s  may be too contaniinated 
with t o x i c  substances t o  d i r e c t l y  support  
hiqher  fornis of anirrral 1 i  f e .  Therefore,  
bion~ass produced b.v emergent and subnlersed 
aqua t ic  rnacrophytes i s  probably the  bas i s  
f o r  most animal production in the  r i v e r  
and some animal production in  western Lake 
Er ie .  Any human a c t i v i t y  t h a t  reduces t he  
production of aqua t ic  rnacrophytes i n  t he  
r i v e r  may a l s o  reduce t h e  production of 
f i s h  and w i l d l i f e  resources i n  both the 
De t ro i t  River and western Lake Er ie .  

The t roph i c  s t r u c t u r e  of t he  Det ro i t  
River has not  been adequately descr ibed.  

A number of b io log ica l  surveys have docu- 
mented b i o t i c  communities i n  the  r i v e r ,  
p a r t i c u l a r l y  diatoms, emergent wetlands, 
rnacrozoobenthos and f ish (Wujek 1967; 
daworski and Raphael 2978; Thornley 1985; 
ttaas e t  a1  . 1985). These s t u d i e s  i n d i c a t e  
t h a t  t he  r i v e r  i s  becoming more biologi  - 
c a l l y  product ive i n  response t o  con t ro l s  
ivplernented t o  reduce po l lu t i on  and 
improve water  q u a l i t y .  However, we do not  
understand in  de t a i  1 how the  various 
t r oyh i c  l e v e l s  i n  t he  r i v e r  r e l a t e  t o  one 
another .  From c a l c u l a t i o n s  of d e t r i  t a l  
biomass (Sec t ion  4 .2)  and s t u d i e s  of f i s h  
l a r v a e  (Sec t ion  3 .2 )  i t  i s  apparent  t h a t  
t he  De t ro i t  River i s  a  l a rge  source of 
d e t r i t a l  o rganic  mat te r  and l a rva l  f i s h  
t h a t  support  p roduc t iv i t y  i n  western Lake 
E r i e .  The r i v e r  does no t  simply t r anspo r t  
o rganic  mat te r  from Lake S t .  C l a i r  t o  Lake 
E r i e ,  but r a t h e r  i s  a  net  producer of 
o rganic  mat te r .  No information e x i s t s  on 
how much po l lu t an t  load ing ,  pa s t  o r  
p r e sen t ,  depressed b io logica l  production 
in  t h e  r i v e r .  Research on t h i s  t op i c  
would be useful  i n  r e s t o r i n g  benef ic ia l  
uses of t he  r i v e r ,  in  conformance with t he  
1978 Water Qua1 i  t y  Agreement between 
Canada and t h e  United S t a t e s .  

I f  only a  small amount of d r i f t i n g  
orqanic  mat te r  ( p r imar i l y  p?ankton and 
p a r t  i r i i l a t e  d e t r i t u s )  e n t e r i n g  the  De t ro i t  
River from Lakes Huron and S t .  C l a i r  i s  
deposi ted o r  u t i l i z e d  i n  t he  r i v e r ,  then 
the  1 i t t o r a l  emergent and submersed 



macrophyte beds in the r ive r  are  the secondary production in the Detroit River 
dominant primary producers. Conversely, i s  based mainly on dr i f t ing  phytoplankton 
i f  large amounts of the d r i f t i ng  organic a n d  de t r i tus .  Measurements to  resolve 
matter from upstream waterbodies are t h i s  trophic question are  needed and 
deposited and used as an energy source by should include organic matter added by 
the resident biota of the r i ve r ,  then municipal sewers and urban runoff. 



CHAPTER 5. COMMERCIAL AND RECREATIONAL ACTIVITIES 

5.1 INDUSTRIAL SIGNIFICANCE OF THE 
WATERWAY 

The D e t r o i t  R i ve r  i s  t h e  most h e a v i l y  
i n d u s t r i a l i z e d  connect ing channel i n  t h e  
Great  Lakes (USACE 1976b). L i k e  t h e  
I nd i ana  Harbor-Calumet Waterway o f  s o u t h -  
e r n  Lake Mich igan and t h e  Toron to -Hami l ton  
Harbor area o f  Lake On ta r i o ,  t h e  p r i n c i p a l  
i n d u s t r i e s  i n c l u d e  s t e e l  m i l l s ,  e l e c t r i c a l  
power gene ra t i ng  p l a n t s ,  and automobi  l e  
manufac tu r ing  f a c i  1  i t i e s .  Such p r i m a r y  
i n d u s t r i e s  develop on t h e  shore1 ine ,  r e l y  
on Great  Lakes sh ipp ing,  s t o c k p i l e  raw 
m a t e r i a l s ,  and use r e l a t i v e l y  l a r g e  quan -  
t i t i e s  o f  f reshwate r  f o r  c o o l i n g  o r  i n d u s -  
t r i a l  processes (Tab le  24) .  These i n d u s -  
t r i e s ,  though v i t a l  t o  t h e  Grea t  L a k e s  
economy, have i n t e n s i v e l y  developed t h e  
s h o r e l i n e  and reduced t h e  amount and 
d i v e r s i t y  o f  h a b i t a t s  a v a i l a b l e  t o  F i s h  
and w i l d l i f e .  

I n d u s t r i a l  use o f  t h e  wa te rway  
der i ves ,  i n  l a r g e  p a r t ,  f rom t h e  G r e a t  

Lakes-St.  Lawrence Seaway and t h e  D e t r o i t  
and Windsor harbors, as w e l l  as t he  p o r t s  
o f  Rouge River ,  Ecorse, Wyandotte, 
R ive rv iew,  Trenton, and t h e  City o f  
D e t r o i t  (USACE 1979). As d iscussed  i n  
Sec t i on  1.4, n a v i g a t i o n  on t h e  D e t r o i t  
R i v e r  c o n s i s t s  l a r g e l y  o f  i n t r a l a k e  
shipments o f  b u l k  commodities such as 
coa l ,  l imestone,  i r o n  ore,  g r a i n ,  and 
l i q u i d  f u e l s .  S ince t h e  e a r l y  19701s, t h e  
t r a f f i c  volume and number o f  vessel  
t r a n s i t s  has dec l i ned  by h a l f  because of 
an o v e r a l l  d e c l i n e  i n  Great  Lakes 
commercial sh ipp ing .  

The most s i g n i f i c a n t  adverse env i r on -  
mental  impacts o f  commercial n a v i g a t i o n  
a re  assoc i a t ed  w i t h  dredging,  d i sposa l  o f  
dredged m a t e r i a l s ,  and t h e  o p e r a t i o n  o f  
l a r g e  o r  deep -d ra f t  vesse ls  (USDI  1985). 
Dredging o f  t h e  D e t r o i t  R i v e r  n a v i g a t i o n a l  
channels resuspends and d isperses  contami- 
na ted  sediments. The plumes o f  t u r b i d i t y  
f rom dredg ing  u p r i v e r  tend  t o  remain c l o s e  
t o  t h e  shore, b u t  d i f f u s e  across t h e  

Table 24. Resource use of the Detroit River (USEPA 1985Ia. 

Use ca tegory  Ex ten t  o f  use 

Commercial sh i pp i ng  
Through t r a f f i c  
F r e i g h t  handled a t  p o r t s  

D r i n k i n g  water  supp ly  
Major  popu la t i on  cen te r  
P o i n t  source d i s cha rge r  
Recrea t iona l  f i s h i n g  
Shore1 i n e  l and  use 

Approx.  75 m i l l i o n  t (1981) 
33.4 m i l l  i o n  a t  16 p o r t s  (1981) 
19 wa te r  i n t akes ,  s e r v i n g  3.95 m i l l i o n  people 
P o p u l a t i o n  over  5.0 m i l l i o n  i n  5 ma jo r  c i t i e s  
28 mun i c i pa l  f a c i l i t i e s ,  111 i n d u s t r i a l  
App rox ima te l y  1.5 mj 11 i o n  ang le r  days lyear  
I n d u s t r i a l ,  commercial, and r e s i d e n t i a l  
developments occupy about  78% of t h e  
M i c h i g a n  shore1 i n e  

a M ich igan  waters  on l y .  
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ent i re  r iver  below Fighting Island (USDI 
1985). Vessel -i nduced currents resuspend 
contaminated sediments and also fragment 
or uproot submersed vegetation in the 
l i t t o r a l  areas. Strong currents are 
produced by vessel passage and the action 
of the bow thrusters of lake carr iers  
that  occupy over 50% of the cross- 
sectional area of the ship channel in the 
narrow parts of the river.  Ship channels 
are largely devoid of submersed vegetation 
and lined with coarse sediments. 

Deepening of the Great Lakes-St. 
Lawrence Seaway does not appear to be 
economical 1y feasible a t  this  time; 
however, there has been much research 
regarding the potential environmental 
impacts of winter navigation ( U S A C E  1976b, 
Niimi 1982). The potential impact of 
winter navigation on f ish spawning i s  
uncertain, b u t  ice scour could disrupt 
spawning substrate.  An ice jam in the S t .  
Clair River in 1984 reduced water 
temperatures and delayed f ish spawning 
act ivi ty  for  about 2 months ( M u t h  e t  a1 . 
1986). Winter navigation apparently does 
not affect  fpeding by wintering waterfowl 
because they tend to cluster in shallow, 
ice-free areas adjacent to islands or the 
mainland, few of which are near +he ship 
channels (Davis and  Erwin 1982, Jones 
1982). However, ice scour and ice jams 
associated w i t h  winter navigation reduced 
the taxonomic diversity of benthos (from 
24 to 25 abundant species) in l i t t o r a l  
areas of the Detroit River for one year 
(Hudson e t  a l .  1986). I n  the S t .  Marys 
River, winter navigation resuspended 
detr i tus  and accelerated the downstream 
losses of organic matter (Poe a n d  Edsall 
1982) .  Such impacts of winter navigation 
have not yet been documented in the 
Oetrni t River. 

The industrial use of the Detroit 
River i s  not expected to change much in 
the near future. However, there will be 
more attention t o  discharges of industrial 
and niunicipal wastes into the r iver ,  
Recause the Detroit River was designated a 
Class A Area of Concern by the Interna- 
tional J o i n t  Commission. There are 42 
such areas in the Great Lakes, In the 
Detroit River, c r i t e r i a  were exceeded fo r  
acceptable concentrations o f  fecal col i -  
form bacteria in water, PCB's in f ish and 
waterfowl, mercury i t 7  sediments and for  

damage t o  benthic invertebrate commu- 
n i t ies .  These c r i t e r i a  were defined in 
the 1978 Water Quality Agreement between 
Canada and the United States or jurisdic- 
tional standards to  protect beneficial 
uses of the r iver .  In 1986, the Interna- 
tional Joint Commission recognized tha t  
remedial actions were needed to  restore 
municipal and industrial water supplies, 
recreation, and healthy aquatic l i f e .  A 
remedial action plan for the Detroit River 
i s  being developed in 1987 by Michigan and 
Ontario. 

Because of inadequate moni toring and 
surveillance data, there i s  no  agreement 
tha t  water qua1 i t y  in the Detroit River i s  
good or that i t  has been improving since 
1970 ( M D N R  1984). Reductions in point- 
source loading, coupled with the rapid 
flushing rate of the r iver ,  tend t o  
improve water quality,  b u t  high levels of 
heavy metals and chlorinated organic com- 
pounds in r iver  sediments, especially on 
the Michiqan side south of the Rouge River 
mouth, continue to exceed safe guide1 ines 
( Limno-Tech 1985). These pol luted sedi - 
ments, plus combined sewer overflows and 
discharges from the Detroit Wastewater 
Treatment Plant (Section 6.1) are the main 
reasons for the area-of-concern designa- 
t ion and fish-consumption advisories. 

5.2 COMMERCIAL FISHERIES 

There i s  presently no commercial 
fishery in the Detroit River. A commer- 
c ia l  fishery primarily for lake whitefish, 
lake herring, walleye and ye1 low perch 
f i r s t  developed in the r iver  in the early 
1800's (Haas and Bryant 1978). By the 
18701s, catches of 10 major native species 
in the S t .  Clair-Detroit River system were 
recorded aonually and in 1900 catches of 
carp, a nonnative species introduced into 
the Great Lakes in the 18801s, were added 
to  the record (Table 25) .  These records 
show that the catches of lake sturgeon, 
lake herring, lake whitefish, smallmouth 
bass, yellow perch, and walleye were 
highest in the la te  1800's and thereafter 
decreased substantially. Smal lmouth bass, 
lake herring, and lake whitefish disap- 
peared from the catch by 1910, 1930, and 
1950 respectively, while lake sturgeon, 
.vellow perch, and walleye continued to  
contribute significantly t o  the fishery 



Table 25. Commercial fish production in Michigan and Ontario waters of the St. Clair-Detroit River system, 
1870-3969 (Baldwin et al. 1979Ia. 

c a t f i s h  Tota l  
Lake  I nke  i.di(? Nnrtlit%r,ri <?nd Siadllniouth Y t ~ l l l r w  d l 1  

Yedr stirrqeon t i e r r i n ?  wi" i  t e t l s t i  p i k e  C A ~ P  S i i i k ~ r ~  bi:i lhe,$J h,lcs ~ t ' r c h  Ma1 layta s v c c  i p s  

"Production v a l u e s  f o r  e a c h  decade: wvrr clhtdirlt.~d t'y d i v r d i n ( i  the' t , o t d  1 ~ , r c c , r d e d  prodiict i o n  For t t>e  decdd? h y  t t re  numb(*,- tlf  

y e a r s  i n  t h e  d e c a d e  f o r  which  p r o d u c t i o n  r e c o r d ?  w e r e  a v a i l a b l e ;  v d l u c s  hrtst'd oil 1 . w ~  t h a n  10 years o f  r e c o r d e d  
b r o d u c t i o n  a r e  f o o t n o t e d  a s  ~ o l l o v ~ s :  1 yt3ar,  "' 8 vpars,  ? year-5. 5 y ~ d r ' s ,  ? Yenrls. 8 4 y e a r s ,  ar!d l1 6 y e a r s .  

through t h e  1960's.  Catches o f  no r t he rn  
p i k e  ( e x c l u s i v e l y  a  Canadian f i s h e r y ) ,  
conlmon carp, channel ca t f i sh -bu l l heads ,  
and p o s s i b l y  a l s o  suckers (a1 though t he  
records f o r  suckers a r e  f r a g m ~ n t a r y )  
appear t o  have v a r i e d  w i t h o u t  t r e n d  du r i ng  
t h e  p e r i o d  o f  record .  The observed e a r l y  
dec l i nes  i n  t h e  ca t ch  o f  t he  more d e s i r -  
a b l e  spec ies were p robab ly  due t o  over-  
f i s h i n g  (Haas and Bryan t  1978). 

The ca tch  records r e f l e c t  t h e  c l osu re  
o f  t he  commercial f i s h e r y  i n  1909 i n  
Mich ioan waters  t o  promote sport. f i s h i n g .  
The On ta r i o  commercial f i s h e r y  cont inued 
through 1969 b u t  was c losed  i n  1970 when 
h i g h  l e v e l s  o f  mercury were d iscovered  i n  
Lake S t .  C l a i r  f i s h .  I n  1980, when 
mercury i n  f i s h  i n  Lake S t .  C l a i r  had 
dec l i ned  t o  l e v e l s  t h a t  no longer  p reven t -  
ed human consumption, an On ta r i o  cornmer- 
c i a 1  f i s h e r y  f o r  se l ec ted  species was 
reopened i n  Lake St.  C l a i r  bu t  n o t  i n  the  
D e t r o i t  R ive r .  

5.3 RECREATIONAL FISHERIES 

A s i g n i f i c a n t  r e c r e a t i o n a l  f i s h e r y  
has e x i s t e d  i n  the  Mich igan waters o f  t he  
S t .  C l a i r - D e t r o i t  R i ve r  system s ince  the  
t u r n  o f  t he  cen tu ry ,  h u t  t he re  a re  few 
records o f  t h e  e a r l y  f i s h e r y .  The f i r s t  
c r e e l  census cunducted by Hi ch igan  Depart- 
ment o f  Na tu ra l  Resources revea led  t h a t  an 
average o f  319,000 angler-days of e f f o r t  
were expended and about 698,000 f i s h  were 

caught annua l l y  d u r i n g  t h e  i c e - f r e e  season 
i n  1942-43 (Tab le  26). Subsequent surveys 
i n d i c a t e  t h a t  t he  average annual f i s h i n g  
e f f o r t  had increased t o  1,331,000 ang le r  
days, and t h e  annual ca t ch  t o  more than 
500,000 f i s h  i n  1966-67, and t o  1,429,000 
angler-days and 8,381,000 f i s h  annua l l y  i n  
1971-77. A l though these s t a t i s t i c s  suq- 
yes t  a  s i g n i f i c a n t  improvement i n  the 
f i s h e r y  over  t he  p e r i o d  o f  record ,  d i f f e r -  
ences between t h e  t h r e e  pe r i ods  must be 

Table 26. Creel census estimates of average annual 
effort and catch for the recreational fishery in 
Michigan waters of the St. Clair-Detroit River system, 
1942-77 (Haas and Bryant 1978). 

To ta l  number 
Number of o f  f i s h  caught 

Pe r i od  angler-days ( a l l  species)  

Does no t  i n c l ude  w i n t e r  f i s h e r y .  
Does no t  i n c l u d e  f i s h i n g  a c t i v i t y  on S t .  
C l a i r  and D e t r o i t  R i v ~ r s  i n  7966, 
Inc ludes  w i n t e r  f i s h e r y  and f i s h i n g  
a c t i v i t y  on t h e  S t .  C l a i r  and D e t r o i t  
R i ve r s .  



i n te rp re ted  w i t h  caut ion  because the  
e a r l i e r  records d i d  n o t  inc lude the  w in te r  
f i shery ,  f i s h i n g  a c t i v i t y  on the St .  C l a i r  
and D e t r o i t  r i v e r s ,  o r  both. I n  1983-85, 
an extensive survey o f  t he  rec rea t i ona l  
f i s h e r y  i n  Michigan waters o f  the  St .  
C l a i r  system ( t h e  S t .  C l a i r  River ,  and 
Lake S t .  C l a i r ) ,  and the D e t r o i t  R iver  
(Haas e t  a l .  1985) revealed an average 
annual f i s h i n g  e f f o r t  o f  4,172,000 angler- 
hours and an averaqe combined catch of 
2,813,000 f i s h  by boat, shore, and i c e  
anglers. The average annual f i s h i n g  
e f f o r t  i n  1983-85 was h igher i n  the  S t .  
C l a i r  system, b u t  the catch was h igher i n  
the  D e t r o i t  P i ve r  (Table 27). Boat 
anglers expended about 66% o f  the e f f o r t ,  
fo l lowed by shore (?2%), and i c e  (16%) 
anglers and t h e  t o t a l  catch by these 
groups was roughly p ropo r t i ona l  t o  e f f o r t ;  . boat anglers caught 64% o f  t he  t o t a l  
catch, shore anglers 19%, and i c e  anglers 
16%. Yellow perch and wal leyes cont r ibu-  
t ed  an average o f  about 70 % o f  the  t o t a l  
number o f  f i s h  caught by anglers i n  1966- 
77 i n  the  S t .  C l a i r - D e t r o i t  River  system. 
I n  1983-85, wh i te  bass was the  s i n g l e  most 
abundant species caught i n  the D e t r o i t  
River ,  fo l lowed by wal leye and ye l low 
perch (Table 28). 

Records show the rec rea t i ona l  f i s h e r y  
i n  Ontar io  waters o f  the D e t r o i t  R iver  
(Sztramko 1980) t o  be s u b s t a n t i a l l y  
smal ler  than t h a t  i n  U.S. waters (Haas e t  
a l .  1985). Each year from 1976 t o  1979, 
i n  Ontar io waters o f  the D e t r o i t  River, 
anglers expended an average o f  149,787 
hours o f  f i s h i n g  e f f o r t  and caught an 
average s f  142,363 walleyes, wki t e  bass, 
freshwater drum, ye1 1 ow perch, smal lmouth 

fable 27. Average annual recreational fishing effort 
and catch in Michigan waters of the St. Clair-Detroit 
River system, 1983-85 (Haas et al. 1985). 

Catch o f  
a l l  species 

Section Angl e r  hours conlbi ned 

D e t r o i t  R iver  1,409,000 1,421,000 
St. C l a i r  systeni 2,763,000 1 ,392,000 

Tota l  4,172,000 2,813,000 

Table 28. Major fish species composing the recrea- 
tional catch in the St. Clair-Detroit River system, 
1983-85 (Haas et a!. 1985Ia. 

D e t r o i t  S t .  C l a i r  
Species R iver  sys tem 

Wall eye 12 48 
Drum 7 8 
Ye1 1 ow perch 10 3 5 
White bass 6 3 0 

a Percentage o f  t o t a l  catch by species. 

bass, and rock bass. I n  1983, i n  Michigan 
waters o f  t he  D e t r o i t  River, anglers 
expended 1,523,485 hours o f  f i s h i n g  e f f o r t  
and caught 1,782,802 whi te bass, wal leyes, 
:{el low perch, rock bass, and drum. 

The value o f  t he  rec rea t i ona l  f i s h e r y  
i n  j u s t  Michigan waters o f  the S t .  C l a i r -  
D e t r o i t  River  system i n  1975-77 was i n  
excess o f  $10 m i l l  i o n  annual ly  (Haas and 
Bryant 1978). 

Major rec rea t i ona l  f i s h i n g  areas, as 
i d e n t i f i e d  by cha r te r  boat operators, are 
i l l u s t r a t e d  i n  Figure 25. Study o f  these 
f i s h i n g  areas reveal s a p o s i t i v e  c o r r e l  a- 
t i o n  w i t h  nearshore environments, wet- 
lands, and r e l a t i v e l y  h igher  water 
q u a l i t y .  I n  the upper D e t r o i t  River, 
wal leye f i s h i n g  takes p lace i n  nearshore 
and i s l and  environments. I n  t he  lower 
D e t r o i t  River, f i s h i n g  tends t o  focus on 
wh i te  bass, nor thern  p ike,  and o the r  
species, i n  t h e  main chanoels near Stony 
and Bois Blanc Is lands.  Large catches o f  
wh i te  bass are  taken east o f  Grosse I l e ,  
west o f  Stony Is land,  and adjacent t o  
Sugar Is land.  The major f i s h i n g  area i n  . 
t he  southern p a r t  o f  the  Trenton Channel 
i s  not  o f  h igh  environmental q u a l i t y ,  bu t  
i s  an area where wal leyes are caught as 
they migrate upstream i n  l a t e  s p r i ~ g  and 
e a r l y  summer. 

5.4 WATERFOWL HUMTlNG 

Michigan has l ong  enjoyed a t r a d i t i o n  
of q u a l i t y  duck hunting, as evidenced by 
the  popu la r i t y  o f  duck shooting clubs t h a t  
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Figure 25. Major recreational fishing areas in the 
Detroit River (Lake St. Clair Advisory Committee 1975). 

t r ace  back t o  the mid-1800's. Dawson 
(1975) and Jaworski and Raphael (1978) 
provide usefu l  descr ip t ions  o f  t h i s  
a c t i v i t y ,  upon which we have drawn f r e e l y  
i n  the f o l l o w i n g  discussion. 

The lower D e t r o i t  R iver  from the  
northern end o f  Grosse I l e  t o  open waters 
o f  Lake E r i e  serves as an important  
r e s t i n g  and feeding ground f o r  migrant  
d i v i n q  ducks ( M i l l e r  1943). Before 1960, 
g reat -  r a f t s  o f  canvasback, redhead, scaup 
( l o c a l l y  c a l l e d  b l u e b i l l s )  , and o ther  
d i ve rs  f e d  i n t e n s i v e l y  on w i l d  ce le ry  and 
o the r  aquat ic  resources i n  a zone s t re t ch -  
i n g  from G i b r a l t a r  and the  southern t i p  of 

Grosse I l e  t o  the D e t r o i t  R i ve r  L i g h t  
Point ,  which i s  located a t  t he  southern 
end o f  L iv ingstone Channel (Hunt 1963; 
USDI 1967). 

During the  1941 waterfowl hunt ing 
season, an est imated 4,800 hunters har-  
vested a t o t a l  o f  44,500 ducks i n  the 
lower D e t r o i t  R iver  and adjacent Lake E r i e  
( M i l l e r  1943). A d a i l y  k i l l  o f  several 
canvasbacks, redheads, o r  both was common 
a t  t h a t  time. Because most o f  the 
shooting was done i n  open water, hunters 
used f l o a t i n g  b l i nds ,  d r i f t  boats, and 
l ayou t  boats t o  d i s t r i b u t e  t h e i r  decoys, 
and p i ck  up t h e  k i l l  (Figures 26 and 27). 

A h igh  p ropo r t i on  o f  the waterfowl 
taken annual ly  i n  Michigan comes from the 
S t .  C l a i r - D e t r o i t  River  system because 
waterfowl congregate there. I n  1961-70, 
St.  C l a i r  County, which borders the S t .  
C l a i r  R iver  and Lake S t .  C l a i r ,  and Wayne 
County, which borders the  D e t r o i t  River, 
c o l  1 e c t i  ve ly  con t r i bu ted  an average o f  11% 

Figure 26. Waterfowl hunter in a layout boat hunting 
diving ducks, circa 19QO (Miller 1943). 



During 1971-75, 116,744 waterfowl hunters 
expended 1,232,526 " recreat ion"  days o f  
hunt ing e f f o r t  and bagged about 685,000 
ducks, geese, and coots annual ly  i n  
Michigan (Table 30). 

A t  present, waterfowl hunt ing  i n  the  
D e t r o i t  River  i s  charac ter ized by fewer 
hunters and a d e c l i n i n g  duck harvest.  
Using Wayne County data as the  bes t  a v a i l -  
ab le  measure o f  waterfowl hunt ing  i n  t he  
D e t r o i t  River  (Table 31), i t  i s  ev ident  
t h a t  d i v i n g  ducks dominated t h e  annual 
k i l l ,  from 1971 t o  1980, and t h a t  l esse r  
and greater  scaup composed 56% o f  the  
ducks taken. According t o  Martz and Ostyn 
(1977), over h a l f  o f  the scaup a r r i v e  i n  
southeastern Michigan, i nc lud ing  the  
D e t r o i t  River, i n  November, which i s  near 
t he  end o f  t he  55-day waterfowl season. 
Whereas d i v i n g  duck; are taken w i t h  

Figure 27. Closeup of layout boat used to hunt water- f 1 o a t i  ng b l  i rids, sneak ( o r  d r i f t )  boats, 
fowl on the Detroit River, circa 1- (Miller 1943). Note and the few rema i ni ng 1 ayout boats ( c f  . 
the canvas coaming that may be raised to keep Out Figures 26 and 27), the ma1 1 ard  and o ther  
the waves that often roil over the decking. dabblers are hunted from the  shore o r  from 

b l inds .  

Michigan's waterfowl hunt ing  regula-  
o f  the  t o t a l  duck harvest  i n  Michigan's 83 t i o n s  provide f o r  a d a i l y  l i m i t  of b i r d s  
count ies and about one - th i rd  o f  t h e  t o t a l  worth a t o t a l  o f  100 po in ts ,  based on the  
duck harvest  i n  the  41 coasta l  count ies  o f  M iss i ss ipp i  Flyway Po in t  System. Accord- 
t h e  s t a t e  (Table 29). During t h i s  t ime, i n g  t o  t h a t  system a female mal la rd  o r  a 
t he  average duck harvest  i n  S t .  C l a i r  b lack duck i s  100 points;  a redhead i s  70 
County was the  h ighest  i n  t he  Sta te  po in ts ;  a drake mal lard,  buf f lehead,  
(16,426) and Wayne County was s i x t h  common goldeneye, o r  ruddy duck i s  worth 
(10,080) (Carney e t  a1 . 1975). 35 po in ts ,  and a scaup i s  20 po in ts .  

According t o  the  Michigan Department o f  
Hunting o f  waterfowl ( p r i m a r i l y  scaup Natural  Resources Small Game F i  1e computer 

and ma l l a rd  ducks) i n  Michigan du r ing  the  p r i n t - o u t  f o r  Wayne County, i n  1985 a 
October-November hunt ing season cont inues t o t a l  o f  589 waterfowl hunters expended 
t a  be an important  recreat ion81 a c t i v i t y .  3,259 rec rea t i ona l  days and bagged a t o t a l  

Table 29. Annual average harvest of ducks in Michigan, 1961-70 (Carney et al. 1975). 

County Dabblers Divers Tota l  % 

St. C l a i r  8,475 7,951 16,426 7 
Wayne 2,210 7,870 10,080 4 
A17 41 o ther  coasta l  

count ies 40,050 27,632 67,582 28 
A l l  40 i n l a n d  count ies 102,581 44,196 146,777 6 1 

To ta l  153,316 87,649 240,965 

54 



Table 30. Annual waterfowi hunting effort and harvest in Michigan, 1971-75 (Michigan Department 
of Natural Resources, Biennial Reports). 

Year E f f o r t  Harvest - 
Number gf Number of 
hunters  r ec rea t ion  days Ducks Geese Coots 

Average 116,744 1,232,526 597,966 35,536 51,460 

a Includes waterfowl hunters  under t h e  age of 16 not r equ i r ing  a Federal Duck 
Stamp. 

Table 31. Annual average duck harvest, Wayne 
County, Michigan, 1971-80 (Carney et al. 1983). 

D i v i n p  ducks D a b b l i n g  ducks 

! e s s e r  scaup 4,77? Ma1 l a r d  1,643 
G r e a t e r  scaup 1,480 Black  duck 292 
Ruddy duck 858 American wigeon 163 
Common qoldeneye 443 A l l  o t h e r s  385 
R u f f l e h e a d  375 
e l l  o t h e r s  838 

Tota l  8,767 2,483 

of 3,176 ducks, 468 geese,  and a few 
coots .  These f i g u r e s  compare most 
unfavorably t o  t h e  number of hunters  and 
the  duck harves t  c i t e d  above f o r  t he  1941. 
hunting season. The population in  t h e  
De t ro i t  a rea  has increased markedly s i n c e  
1941, y e t  t h e  number of  waterfowlers  
dropped by approximately 32%, and t h e  duck 
k i l l  dec l ined  93%. 

Examination of t h e  cu r r en t  waterfowl 
census da t a  r evea l s  a long-term populat ion 
dec l ine  o f  many waterfowl s p e c i e s ,  espe-  
c i a l l y  of canvasback and redhead ( J .  
Martz , Michigan Department of Natural 
Resources ; pers .  comm. ) . However, t h e  
dec l ine  i n  the  annual harves t  of waterfowl 
i n  t h e  De t ro i t  River may r e f l e c t  not on ly  

populat ion dec l ines  and changing hunting 
r e a u l a t i o n s ,  but  a1 so  t h e  qua1 i t y  and 
q u a n t i t y  of feeding and r e s t i n g  h a b i t a t  i n  
t h e  lower De t ro i t  River  ( c f .  Sec t ion  6.6) .  

Since 1979, t h e  season on canvasback 
has been c losed  i n  fvIichigan bu t  Ontario 
hunters  a r e  s t i l l  allowed t o  shoot  
canvasback ducks. Today most hunters  
would be pleased indeed t o  bag one 
r e l a t i v e l y  l a r g e  duck, such a s  a 
canvasback o r  mal la rd ,  per  d a i l y  out ing.  

A 1  though Michigan 1 icensed approxi- 
mately 116,750 waterfowl hunters  annual 1y 
i n  the  1970 ' s  (Table 30) ,  t h e r e  a r e  many 
po ten t i a l  hunters  who do not p a r t i c i p a t e  
because of a lack of a c c e s s i b l e  q u a l i t y  
hunting. Today t h e  prospec t ive  hunter ,  
p a r t i c u l a r l y  from metropoli tan south-  
ea s t e rn  Michigan, usua l ly  app l i e s  f o r  a 
r e se rva t ion  a t  a publ i c  game a r e a ,  because 
permission from p r i v a t e  shooting clubs o r  
owners of  t h e  few remaining wetlands i s  
d i f f i c u l t  t o  ob t a in .  An e s t ima te  of t h e  
u n s a t i s f i e d  waterfowl hunting demand may 
be obtained by comparing the  number of 
app l i can t s  f o r  r e se rva t ions  a t  t h e  publ i c  
game a rea  t o  t h e  number of a v a i l a b l e  
b l inds  o r  hunting a r eas .  In 1976, a t  
t h r ee  public  game a reas  loca ted  within 
coas ta l  wetlands,  t h e r e  were 10,700 appl i -  
c an t s ,  bu t  on ly  3,460 p o s s i b l e  reserva-  
t i o n s  (Michigan Department of  Natural 
Resources, Permanent F i l e s ) .  Hence, only 
32 % of the  app l i can t s  could be served,  



a n d  ttiere i s  a large unsatisfied demand 
for  quali ty waterfowl hunting. 

A study by the Great Lakes Basin 
Commission (1975b) showed a projected 
increase in hunters throughout Michigan, 
but a projected decrease in acres of 
wi ldl i fe  habi ta t  and a decrease in poten- 
t i a l l y  huntable land. Another study of 
Monroe County, jus t  south of the Detroit 
River mouth, revealed tha t  wi ldl i fe  in 
North Maumee Bay was suffering from a 
degraded and decreasing habi ta t  base and 
tha t  future waterfowl hunting opportuni - 
t i e s  in the  North Maumee Bay area were 
limited due to  res t r i c ted  access, poor 
water qual i ty ,  lack of supportive f a c i l i -  
t i e s ,  and vandal ism (Jaworski and Raphael 
1978). A recent study of wild celery 
tubers available as food fo r  ducks in the 
lower Detroit River showed a net decrease 
of 73% in the densi t ies  of tubers in 
t radi t ional  feeding areas (see Section 
6 .6) .  

Waterfowl hunting does contribute to  
the economy of Michigan. The 1980 
National Survey of Hunting and Fishing 
indicates that  each American waterfowl 
hunter spent an average of $120 on equip- 
ment, 1 icenses, transportation,  and mis- 
cel laneous related i ten~s.  A1  though most 
waterfowl hunters are residents of rural 
areas and h u n t  in nearby counties, hunters 
from Detroit ,  Lansing, Grand Rapids, and 
F l  i n t  often travel considerable distances 
t o  h u n t  waterfowl and probably spend much 
more than $5,  the transportation compo- 
nent of the estimated annual waterfowl 
hunter expenditure. Therefore, an econam- 
i c  evaluation based on estimated annual 
expenditures may underestimate real 
expenses, 

Using the 1977 estimated average 
waterfowl-hunter expenditure of $130.25, 
Michigan's waterfowl hunters contributed 
over $15 million dol lars  to  the s t a t e  
econcmy, and in terms of harvest, water- 
fowl hunting i s  worth $37.79 per bird. I f  
data on number of hunters and distance 
traveled were available f o r  each coastal 
wetland, the economic importance of water- 
fowl hunting and protection of wetlands 
could be determined. Further, if expendi- 
tures by potential  hunters were included, 
the value of waterfowl hunting in Wichigan 
could exceed $30 mill ion. 

Other econcmic techniques, fo r  
example, aethods based on opportunity 
costs or on the willingness of par t i c i -  
pants to pay, may yie ld  values higher than 
the above analysis.  Other values, incl ud- 
ing the harvest of Michigan-reared birds 
in other s t a t e s ,  in addition t o  those 
estimated above, may also increase the 
value of waterfowl hunting. 

Lastly, the meat from harvested 
waterfowl i s  important because many 
families,  par t icular ly  in rural areas ,  
supplement t he i r  d i e t  with wild game. 

5.5 RECREATIONAL USES 

Recreational boating i n  the Detroit 
River i s  well established due t o  re la -  
t ive ly  good water qual i t y  and marinas and 
public boat launch areas. In the Detroit 
River area ,  nearly 60% of the boating 
ac t i v i t y  was related to  f ishing (Stynes 
and Safronoff 1982). May, June, and July 
are  the most important months fo r  recrea- 
tional f ishing in the  Detroit River (Haas 
e t  a l .  1985). Boating ac t i v i t y  during 
waterfowl hunting season in October and 
November has not been adequately quanti- 
f ied.  

I n  general, there i s  a re la t ive ly  
large unfulfi 1 led demand for  recreational 
opportunities and f a c i l i t i e s  in the City 
of Detroit and the Wayne County area. In 
1976, an interagency task force found tha t  
development of marinas and other recre- 
ational f a c i l i t i e s  in the Detroit River 
was hampered by lack of aid t o  develop 
property, inaccess ibi l i ty  of available 
land on the r ive r f ron t ,  and incompati b i l -  
i t y  of other exist ing land variances 
(WCPC 1976). Local recreational plans 
have not been prepared, due to inadequate 
funding, lack of land fo r  public acquisi- 
t ion ,  incompatibility with industrial  use, 
and localized areas of degraded water 
qual i ty  (WCPC 1977). 

Much of the available land fo r  recre- 
ational developrent l i e s  in the township 
of  gross^ f l e .  Although most of the 
island and wetlands along the shores of 
Grosse I l e  are  currently zoned as "natural 
areas" with on1 y approved research 
a1 1 owed, the township's development plan 



i s  under revision.  From a legal stand- marina f a c i l i t i e s  nearly resulted i n  the 
point, the shoreline of Grosse I l e  i s  a loss  of Gibraltar  Ray on southern Grosse 
resource of Sta te  and National importance I l e  t o  commercial development (Seegert 
(Dean 1986). Pressure f o r  a d d i t i o n a l  1984). 



CHAPTER 8. MANAGEMENT ISSUES AND RECOMMENDATIONS 

6.1 COMBINED SEWER OVERFLOWS 

Until recently,  water from storm 
drains was combined with tha t  in sanitary 
sewers and allowed to  overflow into  sur- 
face channels a t  designated points when 
volume exceeded capacity. Numerous com- 
bined sewer overflows (CSO's) enter the 
Detroit River, including 64 on  the Michi- 
gan shoreline,  24 on the Ontario shore- 
l i n e ,  a n d  165 on the Rouge River, which 
empties into the Detroit River. The 
extensive system of ru ra l ,  suburban, and 
urban storm drains are a d i rec t  man-made 
extension of the r iver  system. In 
addition to  providing e f f i c i en t  drainage 
of precipi ta t ion runoff and high ground- 
water, the stormwater drainage system also 
transports t o  the r ive r  pollutants 
generated by modern society,  including 
eff luents  from landf i l l s  containing sani-  
tary  and hazardous wastes. This immense 
sewer system, in to  which millions of 
gal lons of domestic and industrial  wastes 
are  discharged daily i s ,  in e f f e c t ,  a 
paral le l  r ive r  system designed to carry 
wast.ewater used by society.  As with the 
r i ve r ,  t h i s  wastewater flows downstream in 
interceptors tha t  paral le l  the r ive r .  A t  
Deti-oi t ' s  Waste Water Treatment Plant they 
a re  treated and returned to  the natural 
environment as  discharge to  the Detroit 
River. Combined sewer interceptors t h a t  
serve the Rouge River Basin, including a l l  
the separate sanitary sewer systems, 
represent a n  interconnection between the 
sewer systenl and the Detroit a n d  Rouge 
Rivers, This interconnection provides the 
avenue fo r  wastewater pollutants to enter 
the  Rouge River through combined sewer 
overflows during v i r tua l ly  a1 1 periods of 
wet weather. 

Combined sewer overflows a re  not only 
a source of raw sewage during wet weather, 
but a l so  a source of toxic substances 
(Table 32).  Concentrations of many of 

these pollutants in CSO's exceed safe 
levels.  During an average year,  the to ta l  
CSO volume from sewers t o  the Rouge River 
and from the City of Detroit t o  the 
Detroit River i s  very large (22.7 and 47.1 
mill ion m 3 ,  respectively,  GiffelsIBlack 
and Veatch 1981; Ecolsciences 1985). 
Sediments i n  many o f  the sewer pipes 
probably contain very high concentrations 

Table 32. Average concentrations of various 
pollutants (mg/L)  and fecal bacteria (no. of 
organisms1100 ml) entering the Detroit and Rouge 
Rivers from combined sewer overflows (GiffelsIBlack 
and Veatch 1W1). 

Rouge Detroit 
Pol 1 utant River River 

Biological Oxygen Demand 73 
Total Suspended Solids 149 
Total Dissolved Solids 357 
Total Volati le Solids 210 
Total Phosphorus 6 
Inorganic Phosphorus 1 
Fecal Col iform 5,170 
Feca 1 Streptococci 505 
Arsenic 9 1 
Cadmi um 28 
Chromi urn 79 
Copper 129 
I ron 2,550 
Lead 166 
Mercury 34 
Nickel 455 
S i  1 ver 33 
Zinc 222 
Chlorides 74 
Oil and grease 154 
Pcfychf orinated h ipheny?~  17 
Phenol s  14 
Total Kjeldahl Nitrogen 6 



of pers is tent  toxic substances originating 
from past s p i l l s ,  l a n d f i l l s ,  and i l l ega l  
discharges. For example, recent studies 
showed tha t  sediments in sewer pipes 
entering the Detroit River possessed very 
high PCB concentrations ( u p  to  4,900 mg/kg 
dry weight; Kenaga 1986) and tha t  such 
sewer pipes are act ive  sources of PCB 
contamination in sediments of the Detroit 
River (Kenaga and  Crum 1987). These find- 
ings indicate that  not only the overflows 
from such pipes, b u t  a l so  the sediments 
they carry ,  should be careful l y  moni tored 
t o  ident i fy  sources of contaminants. 
Clearly, CSO's are a major act ive  source 
of toxic substances to  the Detroit River 
and a more vigorous enforcement of 
pretreatment programs i s  needed to  control 
these substances a t  the source. 

A recent study of improper waste dis-  
charges to  a stormwater system in Ann 
Arbor, Michigan, concluded t h a t  urban 
non-point pollution i s  not limited t o  road 
runoff, b u t  also contains wastes from 
permitted and i l l ega l  discharges, many 
t ha t  were previously unsuspected (Schmi d t  
and Spencer 1986). The Ann Arbor study 
evaluated the magnitude of the  problem, 
isola ted individual pol 1 utant dichargers, 
and demonstrated tha t  control of i l l ega l  
discharges rapidly reduced pollutant 
concentrations in the stormwater drains.  
Of the 160 businesses investigated,  50% 
had a t  l e a s t  one storm drain connection 
tha t  discharged potent ia l ly  hazardous 
substances. Improvements in water qual i ty 
were noted as these discharges were 
eliminated. I t  i s  recommended t ha t  a 
similar approach ( e . ,  control a t  the 
source) i s  warranted to  eliminate i l l ega l  
discharges t o  stormwater systems tha t  
enter the Rouge and Detroit  Rivers. 

Operation of the sewer interceptor 
systems and planning fo r  pollution control 
have not been coordinated in a basinwide 
e f f o r t  to  control the discharge of pollut-  
ants .  In disregard f o r  the manner in 
which hydrologic systems function, in te r -  
a c t ,  and transport  pol lutants ,  sewer plan- 
ning in  the Rouge and Detroit River Basins 
has been estab? ished along pol i t i c a l  
boundaries ra ther  than along subdrainage 
basin boundaries. Until recently,  plans 
were formulated by local pol i t ical  

e n t i t i e s  t o  secure mu1 t imil l  ion do l la r  
Federal construction grants and enhance 
sewage transport  f a c i l i t i e s  within t he i r  
own ju r i sd ic t ions ,  with l i t t l e  regard fo r  
the benefits  o r  impacts such measures 
might have on r iver  water qual i ty  in 
adjacent jur isdic t ions .  

I n  1985, i t  was recognized tha t  water 
qual i ty  in the Rouge and Detroit Rivers 
could be great ly  improved by creating a 
basinwide authority t ha t  would formulate 
and implement a coherent plan f c r  reducing 
contaminant inputs by CSO's (Ecol sciences 
1985). Moreover, monitoring and survei 1 - 
lance to estimate pollution entering the 
r ivers  from CSO1s was recognized as 
necessary b u t  almost nonexistent. 

In 1986, the Rouge River Basin 
Committee was organized with support from 
the Sta te  of Michigan and the Southeast 
Council of Governments to  address these 
issues.  The Committee includes drain 
commissioners and wastewater engineers 
from each ju r i sd ic t ion ,  po l i t i ca l  leaders,  
and representatives from ci t izens  action 
groups. Through cooperation and mutual 
respect,  with support a t  Sta te  and Federal 
l eve l s ,  t h i s  Committee will s t r i v e  t o  
reduce pollutant loadings by CSO1s to  the 
Detroit  and Rouge Rivers. They recognize 
that  everyone benefits  from improved water 
qual i t y .  

The Michigan Department of Natural 
Resources has monitored ambient water 
qual i ty  in the Detroit River fo r  the l a s t  
20 years (MWRC 1967). The sampling method 
was designed t o  document water-qua1 i ty  
trends and calculate annual pol 1 utant 
loads to Lake Erie,  par t icular ly  
phosphorus. These measurements showed 
tha t  water qual i ty  has s teadi ly  improved 
in the Detroit River over the past 20 
years (see Table 8 and 9 in Section 2.7). 
In 1985, t h i s  sampling design was reviewed 
for  relevance of the data t o  modern water 
qual i t y  concerns. Recent methods fo r  
calculating pollutant loads have shown 
that  monthly surface grab samples on the 
Detroit River may neither be adequate f o r  
load determinations, nor of suf f ic ien t  
accuracy f o r  modern resource management 
needs. While a new sampling design i s  
being developed, the exis t ing moni toring 



program, with some modification, will be a c t i v i t i e s  are  regulated by the Corps a n d  
continued so t ha t  there i s  no break in the by the Eichigan Department of Natural 
record. Resources (Raphael e t  a l .  1974). 

6.2 DREDGING 

Enormous quanti t i c s  of sediment have 
been dredged from the Detroit River and 
i t s  t r ibu ta r ies  (Table 73). Dredging wi 11 
continue to  be authorized t o  maintain the 
seaway navigation channels, approach chan- 
nels ,  and berthing areas in the Detroit, 
Piver (Section 1 .4 ) .  However, due to 
recent high water levels  and a decline in 
vessel t r a f f i c  on the  Great Lakes, there 
i s  l i t t l e  current economic jus t i f i ca t ion  
fo r  other than maintenance dredging. In 
both Michigan and Ontario, much of the 
actual dredging work i s  contracted out to  
private industry. In Ontario, the Ontario 
Ministry of the Environment and Department 
of Public Works regulate dredging of the 
public harbors near Windsor and private 
s i t e s  along the eas t  bank. In Michigan, 
the U.S. Army Corps of Engineers reqrrlates 
a l l  public dredging a c t i v i t i e s  in the 
r i ve r ,  including the isstlance of Section 
10 permits authorized under the Rivers and 
Harbors Act of 1899. Private dredging 

Sedinient contaminant regulations will 
continue to require the confinement of 
pol 1 uted dredged materi a1 s removed from 
the Detroit River. I n  Ontario, pursuant 
t o  the Environmental Protection Act of 
1971 and the Ontario Water Resources Act 
of 1972, the discharge of any polluted 
dredgi ngs above levels prescribed by these 
regulations i s  prohibited. Similar regu- 
lat ions are in e f fec t  in the United States  
as a resu l t  of Public Law 91-611, Amend- 
ment t o  the Rivers and Harbors Act of 
1970, and Public Law 92-500, Clean Water 
Act of 1972, as amended (Paphael e t  a l .  
1974). Chemical tes t ing of bottom sedi-  
ments to  be dredged i s  performed by the 
Ontario Ministry of the Environment for  
Ontario waters, and by the Corps for  Mich- 
igan waters. The most d i rec t  and 
informative approach to  estimating the 
biological e f f ec t  of in-place pol lutants ,  
for  the purpose of deciding where the 
dredge spoils should be disposed of ,  i s  
measurement of contaminant uptake by 
aquatic organisms exposed to the sediments 

Table 33. Dredging and spoil disposal in the Detroit River, 1970-86 (U.S. Army Corps of Engineers, 
Detroit District. Open Files). 

Dredging Project Year Volume ( i n 3 )  Disposal s i t e  

Detroit River 1970 
1971 
1975 
1976 
1980 
1981 
1982 
1983 
1984 
1985 
1986 

Rouge River 
1976 
1985 

Total 5,830,545 

~ o n f  i neda 
Open lake (Erie)  
Open lake (Erie)  
Open laks (Er ie)  
Conf i neda 
Conf i  ned 
Confined ( P t .  Mauillee) 
Coofined ( P t .  Mouillee) 
Confined ( P t .  Fouil lee) 
Confined ( P t .  Mouillee) 
Confined ( P t .  Mouillee) 

Confi neda 
Confined ( P t .  Mouillee) 

a Principally on Grassy and Rud Islands in the Detroit River. 



o f  concern ( W i l l  f o r d  e t  a1 . 1987). 
However, such bioassays a re  recommended 
o n l y  when chemical  c h a r a c t e r i z a t i o n  o f  
b u l k  sediments does n o t  exceed contaminant 
gu i de l i nes  o r  i t  i s  suspected t h a t  a  
s p e c i a l  contaminant  problem may e x i s t  a t  a  
p a r t i c u l a r  s i t e  (IJC 1982). The con ta i n -  
ment s i t e  f o r  most po l  l u t e d  dredged 
m a t e r i a l  de r i ved  from t h e  D e t r o i t  and 
Rouge R ivers ,  i n c l u d i n g  p r i v a t e  dredgings, 
i s  l o c a t e d  a t  Po in te  Mou i l l ee .  The Po in te  
M o u i l l e e  con f i ned  d i sposa l  f a c i l i t y  was 
f i r s t  u t i l i z e d  i n  1983, and dredged 
m a t e r i a l  i n p u t  has n o t  y e t  exceeded i t s  
designed capac i t y  o f  23 m i l l i o n  m3 (USACE 
1974). C rea t i on  o f  i s l a n d s  and management 
o f  them f o r  wa te r fow l  p roduc t ion ,  as i s  
p lanned f o r  Po in te  Mou i l l ee ,  i l l u s t r a t e s  
one way t o  mi t i g a t e  env i  ronmental  impacts 
o f  d redg ing  and enhance wate r fow l  produc- 
t i o n ,  a  l o n g  term goal o f  t h e  U.S. F i sh  
and W i l d l i f e  Se rv i ce  i n  t h e  N a t i o n ' s  l a r g e  
r i v e r s  (Schnick e t  a l .  1982). However, 
u s i n g  contaminated m a t e r i a l s  f o r  i s l a n d  
c r e a t i o n  may r e s u l t  i n  an a t t r a c t i v e  
nuisance. Waterfowl may be a t t r a c t e d  t o  a  
s i t e  which may u l t i m a t e l y  p rov i de  undes i r -  
a b l e  n e s t i n g  space. Contaminant s t ud i es  
o f  wa te rb i r ds  a t  Great  Lakes con f i ned  
d i sposa l  f a c i l i t i e s  a re  ongoing. 

U.S. Army Corps o f  Eng ineers '  c i v i l  
works p r o j e c t s  a r e  n o t  r egu la ted  under 
i n d i v i d u a l  o r  genera l  pe rm i t s .  However, 
an env i ronmenta l  impact  s ta tement  on 
D e t r o i t  R i v e r  maintenance d redg ing  was 
prepared i n  1976. Supplements t o  t h i s  
s ta tement  a r e  i ssued  when needed. The 
adverse env i ronmenta l  e f f e c t s  o f  mainten- 
ance dredging,  e.g. i nc reased  t u r b i d i t y ,  
removal o f  b e n t h i c  macro inver tebra tes ,  and 
inc reased  b i oava i  l a b i l  i ty  o f  contami- 
n a n t s - - p a r t i c u l a r l y  w i t h  o v e r f  1  ow 
d redg ing- -a re  usual  l y  regarded as s h o r t  
term. Moreover, removal o f  po l  1  u t ed  
bot tom sediment may be cha rac te r i zed  as 
remedia l ,  i f  done p r o p e r l y  w i t h o u t  over-  
f l o w  dredging.  A  harmfu l  env i ronmenta l  
c o n d i t i o n  i s  e l  im ina ted  and con ta ined  
w i t h i n  con f i ned  d i sposa l  f a c i l i t i e s .  I n  
some cases, l e a v i n g  contaminated sediments 
i n  p l ace  may be a  b e t t e r  op t i on .  To date,  
t h e  o v e r a l l  p r o d u c t i v i t y  o f  ben th i c  
animals i n  t h e  D e t r o i t  R i v e r  has p robab ly  
been reduced by dredging,  b u t  t h i s  l o s t  
p r o d u c t i v i t y  has n o t  been accu ra te l y  
est imated.  

6.3 WATER LEVELS 

Vater  l e v e l s  i n  t he  D e t r o i t  R i v e r  
have r e c e n t l y  been a t  r eco rd  h i gh  l e v e l s  
( Q u i n n  1981; Edsa l l  e t  a l .  1988).  E ros ion  
and f l o o d i n g  a long  t h e  D e t r o i t  R i v e r  a r e  
n o t  as severe as, f o r  example, i n  Lake S t .  
C l a i r ,  because 78% o f  t h e  Mich igan shore- 
l i n e  o f  t h e  D e t r o i t  R i ve r  i s  a l r eady  bu l k -  
headed (Muth e t  a l .  1986).  However, some 
l o c a l i z e d  e ros i on  i s  occu r r i ng  on t h e  
n o r t h  end o f  B e l l e  I s l e  and a long  t h e  e a s t  
s i d e  o f  Grosse I l e .  Both p u b l i c  agencies 
and p r i v a t e  landowners have i n s t a l  l e d  
a d d i t i o n a l  bu l  kheads and r i  prap t o  combat 
e ros ion .  

F l u c t u a t i n g  water l e v e l s  a re  v i t a l  t o  
m a i n t a i n i n g  wet lands i n  t h e  Great Lakes 
(Jaworsk i  and Raphael 1981; Keddy and 
Reznicek 1986),  b u t  can produce bo th  pos i -  
t i v e  and nega t i ve  impacts on va r i ous  wate r  
uses (Table 34) .  I n  genera l ,  h i g h  wate r  
l e v e l s  tend  t o  f a v o r  f i s h e r i e s ,  boa t ing ,  
and nav i ga t i on .  I n  c o n t r a s t ,  l ow wate r  
l e v e l s  tend  t o  i n c rease  h a b i t a t  f o r  shore- 
b i r d s  and reduce shore1 i n e  e ros ion .  I n  
t h e  D e t r o i t  R i ve r ,  t h e  p o s i t i v e  e f f e c t  o f  
h i g h  wate r  l e v e l s  on f i s h  spawning and 
nu r se r y  areas r e s u l t s  l a r g e l y  f rom inunda- 
t i o n  o f  i s l ands .  Because t h e  banks of t h e  

Table 34. Effects of water level on uses of the Detroit 
Rivera. 

Use 
Water l e v e l  

Low ~ i g h -  

F i s h  spawning 
Nursery  of j u v e n i l e  f i s h  
Recrea t iona l  f i s h i n g  

Feeding o f  wading and 
sho reb i r ds  

Nes t ing  o f  c o l o n i a l  b i r d s  
Feeding o f  d i v i n g  ducks 

Recrea t iona l  boa t i ng  
Commercial n a v i g a t i o n  

a + = Favored 
0 = Not s i g n i f i c a n t  
- = Negat ive e f f e c t  



r iver  are almost enti rely bul kheaded or 
covered with riprap, remaining wetlands 
and submersed vegetation cannot move 
shoreward in response to  high water 
levels,  Negative effects  of high water 
levels include inundation of nesting 
islands and beach habitat  required by 
colonial shore birds--one reason for  the 
recent decf ine in common tern and piping 
plover populations in the Great Lakes. 

H u n t  (1963) showed more widespread 
distribution of the submersed macrophytes 
around Grosse I l e ,  Sugar Island, and 
Celeron Island during a low-water period 
than was vis ible  on aerial  photos taken 
during a high-water period in 1982. 
However, more f ie ld work i s  needed to  
determine the e f fec t  of high water levels 
on submersed macrophyte beds in the 
Detroit River. Wild celery i s  s t i l l  the 
most abundant submersed macrophyte around 
Grosse I l e  (Schloesser e t  a l .  1985), b u t  
present high water levels and other fac- 
tors may further reduce the distribution 
and abundance of this  plant and the migra- 
tory waterfowl t h a t  depend on i t  for food 
(Section 6.6). 

The high water i s  causing retrogres- 
sion of what l i t t l e  emergent vegetation 
remains along the Detroit River. For 
example, the diked ca t ta i l  marshes a t  the 
mouth of the Canard River are  dying back, 
as mvro open water and submersed macro- 
phytes prevail. Also, in Gibraltar Ray a t  
the south end of Grosse I le  a n d  along the 
west shore of Stony Island, ca t t a i l s  have 
clied back and much of the wetland i s  now 
submersed macrophytes. Even the mature 
swarnp oak (Quercus bicolor) hardwoods on 
Russell Island just  west of Gibraltar Bay, 
are threatened by high water (Jaworski and 
Raphael 1984). The long-term fluctuation 
of water levels in the Great Lakes i s  a 
natural phenomenon. I t  appears t h a t  cur- 
rent water levels are causing no s ign i f i -  
c an t  problems in the Detroit River, and  no 
management s t rategies  are called for to  
mitigate erosion and floodin! along the 
r iver .  

6.4 WASTE DISCHARGES AND SPILLS QF 
HAZARDOUS SUBSTANCES 

llse of the Detroit River for  munici- 
pal and industrial  waste discharges con- 

f l  i c t s  with most other uses of the r ive r ,  
Large quantit ies of sewage organic matter 
are  added to the Detroit River from the 
municipal sewage treatment plants of 
Detroit, Wyandotte, Trenton, and Grosse 
I l e ,  which serve over 3 million people, 
From data presented by Vaughan and Harlow 
(1965), we calculated tha t  in 1965, these 
sewage discharges added over 235,000 t 
of solids and biological oxygen demand to  
the Detroit River. This amount i s  8 .3  
times more organic matter than the 
present-day total  annual primary produc- 
t ion of a l l  plants in the Detroit River 
(28,210 t ;  Table 2 1 ) .  Solids in the 
effluent from the largest of these plants 
serving the City of Detroit (226,665 t )  
were reduced in 1969, when the plant was 
upgraded to i ncl ude secondary treatment. 
I n  1984, additions of suspended sol ids  by 
the Detroit Wastewater Treatment Plant to  
the r iver  totaled only 25,665 t ( U . S .  
Environmental Protection Agency STORET 
Data Files for  1984). Although reduced, 
the loadings of organic matter from sewage 
treatment plants s t i  11 nearly equal 
primary production of organic rnatter by 
aquatic plants in the Detroit River. 

A preliminary act ivi  ty-effect matrix 
we constructed following the procedures of  
Leopold e t  a l .  (1971) indicates t h a t  
industrial  discharges, municipal sewage 
ef f luent ,  urban runoff, and combined 
sewer overflows are the primary causes of 
adverse environmental impacts in the 
Detroit River (Table 35). These three 
ac t iv i t i e s  are  interrelated because they 
a1 1 influence water aual i ty .  Water and 
sediment quality i s  most degraded in near- 
shore habitats along the City of Det ro i t ' s  
shoreline a n d  a t  the Rouge and Ecorse 
River mouths. Water qual i  ty concerns 
caused the City of Detroit to i n s t a l l  a 
second, supplemental water intake i n  
southern Lake Huron near Port Huron i n  
1980. However, i t  costs less  to pump 
water from the original intake a t  Belle 
I s le ,  so most of the supply has originated 
from the river in recent years. 

Pol luted bottom sediments, particu- 
la r ly  in the Trenton Channel, and assoc- 
iated water qual i  ty problems f Sections 1.6 
and 2.7)  pers is t  in  the Detroit River 
( M D N R  1985a). Except for n i t r a t e s ,  
pollutant levels in water have decl 
since 1967, b u t  re lat ively clean water i s  



Table 35. Activity- and use-effect matrix for the Detroit River. 

Activi ty  

----. ~ f f e c t ~  - 
Nearshnre 

hahi t a t  
f o r  Island 

Water qua1 i t y  
-----7- 

bevthos hab i t a t  tf igratory 
Fish Human Sediment and f o r  waterfowl 
use U S P  q u a l i t y  p lants  w i l d l i f e  use Total 

Indust r ia l  d i s c h a r g ~ s  2 2 2 2 0 1 9 
Funicipal sewage e f f l u e n t s  7 2 2 2 0 1 9 
Urban runoff and sewer overflows ? 2 1 2 0 1 8 
Recreational boating 0 1 0 2 2 2 7 
Agricultural  devel opment 0 1 0 1 0 1 3 
Commercial navigation 1 2 (2 I 1 0 5 7 

Bul kheading and backf i l l  i  ng 0 0 0 2 1 2 5 

Total 7 10 5 l ?  4 8 4 6 

a  2 = Major adverse impact. 
1 = Kinor adverse impact. 
0 = No adverse impact. 

found only in the upper r i ve r  and the 
middle channel area of the lower r ive r .  
Polluted bottom sediments occur throughout 
the r i ve r ,  b u t  sediments on the Michigan 
s ide  below the mouth of the Rouge River 
and in the Trenton Channel are most heavi- 
l y  polluted (Bertram e t  a l .  1987). 
Because f i sh  accumulate contaminates from 
water and sediment, consumption warnings 
have been issued by Michigan and Ontario 
fo r  f i sh  caught in the r i ve r  ( M D N R  1985). 

The prcbabi 1 i  ty of hazardous sub- 
stance s p i l l s  in to  the Detroit  River i s  
high (Schulze a n d  Horne 1982). To evalu- 
a t e  the potential hazard posed to  f i sh  and 
wildl i fe  resources in the Detroit  River by 
s p i l l s  of o i l  and other  hazardous sub- 
stances,  the records of hazardous sub- 
stances shipped through and sp i l l ed  in the 
r ive r ,  and also contingency plans t h a t  
have been formulated t o  minimize the 
environmental impact of such s p i l l s  were 
recently reviewed by Manny and Inman 
(1986). The fo l l  owing summarizes the i r  
f indings.  

Spi 11s of hazardous substances, espe- 
c i a l l y  o i l ,  pose a t h r ea t  t o  f i sh  and 
wi ld l i fe  resources in the Great Lakes 
(Emery 1972; Kiellor 1980) and have caused 

large losses of waterfowl throughout the 
Great Lakes in past years ( H u n t  1965) ,  
par t i cu la r ly  in the Detroit  River ( H u n t  
1961). Fuel o i l  i s  par t icular ly  dangerous 
because i t  f l oa t s  on water and contains 
toxic water-sol uble compounds such as 
benzene, toluene, and naphthalene, which 
even in low concentrations (about 1 mg/L) 
reduce growth, reproduction, and survival 
of many aquatic plants and animals 
(Anderson 1977; Burk 1977). 

The number of shipments of petroleum 
products on the Great Lakes has reportedly 
decreased during the past 15 years ,  b u t  
the average s ize  of o i l  tankers and the  
nuvber of tank barges in use on the Great 
Lakes has increased during the same period 
(Scher 1979). During recent years,  petro- 
leum shipments have a l so  continued 
throughout the winter on the Great Lakes 
as par t  of the Navigation Season Extension 
Program proposed by U.S. Army Corps of 
Engineers. Most petroleum shipments 
through the Detroit River or iginate  within 
the S t .  Clai r  River o r  Lake Erie. In 
1977, over 3 million shor t  tons of 
petr.uieum products  and 309,000 shor t  tons 
of other hazardous substances were shipped 
on vessels through the  Detroit River 
(Table 36) .  Values given i n  Table 36 



Table 36. Petroleum products and other hazardous 
substances transported on the Detroit River in 1977 
(USACE 1977; Statistics Canada 1977Ia. 

D e t r o i t ,  Mich igan (A.G. B a l l e r t ,  Great  
Lakes Commission, Ann Arbor ,  Mich. ; pe rs .  
comm.). 

Products  t r a n s p o r t e d  Amount 
( s h o r t  t ons )  

Petroleum 

Crude pe t ro leum 14,421 
Crude t a r ,  o i l  and gas 268,138 
Gasol i ne 352,223 
D i s t i l l a t e  f u e l  o i l  507,233 
Residual  f u e l  o i l  2,003,064 
L u b r i c a t i n g  o i  1s and grease 176,077 
Aspha l t ,  t a r ,  p i t c h  280,984 
Other  p roduc ts  695 

Tota 1 3,602,835 

Other  Hazardous Substances 

Animal f a t s  and o i l s  130,664 
Vegetable o i  1 s 14,690 
Sodium hydrox ide  2,641 
Dyes, t ann ing  m a t e r i a l s  1,611 
Benzene, t o1  uene 50,654 
Drugs 2,092 
Soaps and de te rgen ts  9,874 
Pa in t s  and varn ishes  1,374 
F e r t i  1 i ze r  36,881 
I n s e c t i c i d e s ,  d i s i n f e c t a n t s  4,179 
Copper, l ead  and 7 i n c  57,398 

Tota 1 312,058 

a Inc ludes  through t r a f f i c  and shipments 
i n t o ,  o u t  o f ,  and w i t h i n  t h e  Po r t s  o f  
D e t r o i t  and Windsor. 

d i f f e r  f rom those i n  Table V-3 o f  Schulze 
and Horne (1982) because we i nc l uded  n o t  
o n l y  t o t a l  upbound and downbound t r a f f i c  
on t h e  D e t r o i t  R i ve r ,  bu t  a l s o  shipments 
i n t o ,  o u t  o f  and w i t h i n  t h e  Po r t s  o f  
D e t r o i t  and Windsor. I n  1977, these 
l a t t e r  shipments composed t h e  m a j o r i t y  o f  
hazardous substances t r anspo r t ed  aboard 
vesse ls  on t h e  D e t r o i t  R i ve r ,  Dur ing  
January and February 1979, when t h e  r i v e r  
was ice-covered, u p  t o  6,600 s h o r t  tons  o f  
fue l  o i l  were sh ipped about every  2 days 
on t h e  St .  C l a i r  R i v e r  f rom Sarn ia ,  
On ta r io ,  t o  power-generat ing p l a n t s  i n  

From 1973 t o  1979, t h e r e  were 581 
s p i l l s  o f  pet ro leum produc ts  t o t a l i n g  over  
704,000 L and 45 s p i l l s  o f  o t h e r  hazardous 
substances t o t a l i n g  over  334,000 L i n t o  
Mich igan waters  o f  t he  D e t r o i t  R i v e r  
(Table 37) ,  p r i m a r i l y  f rom land-based 
f a c i l i t i e s  l o ca ted  a long  t h e  upper r i v e r  
reaches. S p i l l s  i n t o  Mich igan waters  o f  
t h e  D e t r o i t  R i ve r  g r e a t l y  exceed those 
i n t o  Mich igan waters  o f  t h e  S t .  C l a i r  
R i v e r  (Edsa l l  e t  a l .  1988). A comparison 
o f  sp i  11 s i n t o  American and Canadian 

Table 37. Number and volume (L) of spills of petro- 
leum products and other hazardous substances into 
the Detroit River, 1973-79 (U.S. Coast Guard 1980). 

Spi 11 Number Volume 

Petroleum produc t  

Waste o i l s  
Lube o i l s  
Other o i l s  
Fuel o i l s  
Bunker o i l s  
Gasol i ne 
Hyd rau l i c  o i l  
Animal o i l  
Vegetable o i l  
Grease 

T o t a l  581 

Other  hazardous substances 

Ammonia 4 
Ammonium compounds 2 
Sodium Oisu l  f i t e  1 
Sodi um hypochl o r i  t e  1 
Copper and z i n c  compounds 3 
To1 uene 2 
Phenol 1 
G l yco l  1 
S u l f u r i c  Rc 

h y d r o c h l o r i c  a c i d  5 
Sodi um hydrox ide  1 
Miscel laneous 2 4 

T o t a l  45 



waters of the Detroit River could not be 
made because records of s p i l l s  in to  
Ontario waters were not avai lable .  Only a 
small proporti on of the petroleum product 
s p i l l s  ( 2 %  by volume), but a much larger 
proportion of s i l l s  of the other  hazard- 
ous substances ! 69% by volume) occurred in 
winter (Table 38) ,  when much of the r ive r  
i s  covered with ice.  Winter s p i l l s  a re  of 
par t icular  concern because current tech- 
nology i s  largely inadequate t o  de tec t ,  
contain, or recover spi 11s of hazardous 
substances under ice ,  pa r t i cu la r ly  in 
f a s t - f l  owi ng waters l i  ke the Detroit River 
(SLEOC 1979). 

Under c r i t e r i a  established by the 
U.S. Fish and Wildlife Service (Adams e t  
a l .  1984), there are extensive f i sh  
spawning grounds, productive wet1 ands , and 
other environmental ly  sens i t ive  areas in 
the Detroit River (Sections 1.5, 2.6, and 
6.7) tha t  would be ranked as high-priori ty 
areas fo r  protection from s p i l l s  of 
hazardous substances. Manny and Inman 
(1986) therefore concluded t ha t  spi 11 s of 
petroleum products and other hazardous 
substances represent a t h r ea t  t o  biologi- 

Table 38. Number and volume (L) of spills of petro- 
leum products and other hazardous substances into 
the Detroit River during the period of ice cover, 
1973-79 (U.S. Coast Guard 1980). 

Spi 11 Number Volume 

Petroleum product 

Fuel o i l s  5 8,346 
Bunker o i l  3 6,370 
Other o i l s  2 197 
Waste o i l  2 79 
Tar or pitch 1 19 
lube o i l  1 11 

Total 14 15,022 

Other hazardous substances 

cal resources in the Detroit River. They 
also concluded t ha t  the huge volumes of 
hazardous substances transported through 
the r ive r  on vessels (Table 36) represent 
a potential threat  to those same resources 
because even through vessel accidents have 
caused no large s p i l l s  of hazardous 
substances ye t  (Schulze and Horne 1982) 
jus t  one serious vessel grounding or  
co l l i s ion ,  par t icular ly  in winter, could 
produce a catastrophic sp i l l  and 
long-lasting reduction in the biological 
productivity of the  Detroit River. 

6.5 FISH LOSSES AT WATER INTAKES 

Water withdrawal from the Detroit 
River by industr ies  and municipali t ies 
poses a th rea t  t o  f ishes  using these 
waters. In 1982, more than 30 water 
intakes were operational in the Detroit  
River (IJRT 1982). No complete assessment 
of f i s h  losses a t  these intakes has been 
made, but annual losses a t  nine Michigan 
thermal e l e c t r i c  generating s ta t ions  on 
the Detroit River in the  mid-1970's were 
about 1,176,000 juvenile and adult  gizzard 
shad and other clupeid f ishes  and 
39,536,542 clupeid larvae ( M D N R  1976). A 
more extensive review estimated the annual 
f i sh  losses a t  17 thermal e l e c t r i c  
generating s ta t ions  in the S t .  
Clair-Detroit River system were about 
7,422,000 juveniles and adul ts ,  and 
94,159,000 larvae in the mid-1970's (Kelso 
and Milburn 1979). The significance of 
the f i sh  losses a t  water intakes in the 
Detroit River has not been established, 
but the water-use r a t e  a t  e l e c t r i c  
generating s ta t ions  provided by Kel so and 
Milburn (1979) was equivalent to  about 8% 
of the  to ta l  flow in the r iver  per day. A 
use r a t e  much lower than tha t  (Spigarell i 
e t  a l .  1981) from Lake Michigan in 1980 
caused ecologically s ign i f ican t  losses of 
recreational and forage f i sh  (Manny 1984). 
The cumulative impacts of power-plant 
water withdrawal on f i sh  larvae and f i sh  
production in the Detroit River need t o  be 
more adequately assessed. 

To1 uene 2 3,785 
Phenol 1 6.6 HABITAT FOR CANVASBACK DUCKS 
Miscef 1 aneous 11 226,475 

For mavy years,  the Detroit River has 
Total 14 232*152 been an important resting and feeding area 

fo r  the eastern (At lant ic)  population of 



canvasback ducks (Aythya va l l  i s n e r i a )  Frsrn there about ha1 f o f *  t h e  populat ion 
during t h e i r  f a l l  migration (Figure  281. moved south t o  t h e  lower Missl 'ssippi 
H i s t o r i c a l l y ,  migrants  f i r s t  moved t o  Valley and the gulf  coas t ,  and h a l f  moved 
s t ag ing  a r ea s  i n  the upper Miss i ss ipp i  eastward t o  feeding and r e s t i n g  dreas  i n  
Rivpr from breeding grounds in  t h e  the Great Lakes. A high of  64,000 canvas- 
p r a i r i e -po tho l e  and parkland country i n  backs wintered on t he  De t ro i t  River i n  
the western l lnited S t a t e s  and Canada. 1955 (Eulartz e f  a l .  19761, but gene ra l l y ,  

, .  - - - ^  -- -. _ ^ _  _- _ 
-" ". ._ 

glb Malor s t a g i n g  a r e a s  

Figure 28. Major migration corridors of the eastern population of the canvasback duck (USDI 19839. 



most b i rds  h i s t o r i c a l l y  proceeded t o  t h e  
A t l a n t i c  c o a s t ,  

Table 39. Wintering canvasback duck populations by 
f l w a y ,  19!55-82 (USDI 19833. 

Migration rou t e s  evolve i n  response 
t o  a v a i l a b l e  foods,  a s  b i r d s  i n t e r r u p t  
t h e i r  f l  i g h t  t o  rep len i  sh energy r e se rves  
(Be1 1 rose and Cron~pton 1970).  Former 
s t ag ing  a r ea s  in  t he  midwest, inc lud ing  
t he  DetraSt  River ,  a r e  not used now a s  
much a s  they were before 1970. I n s t ead ,  
most canvasbacks win te r ing  in  t he  A t l a n t i c  
now s t age  on t h r e e  pools of t he  upper 
Miss i ss ipp i  River ,  then migrate  t o  t h e  
De t ro i t  River and western Lake Erie .  Here 
the  b i rd s  feed and r e s t  before  cont inuing 
t h e i r  migrat ion eastward t o  t h e  A t l a n t i c  
coas t  ( S e r i e  e t  a1 . 1983). 

The e n t i  r e  overwinter ing e a s t e r n  
population of canvasbacks, which was 
est imated a t  more than 400,000 b i rd s  i n  
t he  e a r l y  1950 i s ,  decf ined t o  l e s s  than 
147,000 by 1960 and t h e r e a f t e r  var ied  
between 131,000 and 284,000 b i rd s  (Table 
39 ) .  Surveys conducted by t h e  Michigan 
Department of Natural Resources from 1950 
t o  1976 (Martz e t  a l .  1976) y i e lded  
r e s u l t s  t h a t  para1 l e l e d  t h e  na t iona l  
t rends .  Peak concent ra t ions  of canvas- 
backs during 1954-58 along Lake S t .  C l a i r ,  
t he  lower De t ro i t  River ,  and ad j acen t  Lake 
Er ie  numbered 260,000. Numbers of canvas- 
backs on t he  De t ro i t  River were hi h e s t  i n  
November-December of 1951-55 ?61,500- 
104,600), and lowest i n  1966-70 (1 ,075) .  
By the  mid-1970is,  canvasback numbers on 
t he  De t ro i t  River r a r e l y  exceeded 50,000 
(Jaworski and Raphael 1978). Over t he  
pa s t  12 y e a r s ,  t h e  number of canvasbacks 
win te r ing  on the  De t ro i t  River has var ied  
from a high of 31,500 i n  1981 t o  none i n  
1977 (Michigan Department of Natural 
Resources, Open F i l e s ) .  

Causes f o r  t he  nationwide dec l i ne  i n  
canvasback duck numbers a r e  incompletely 
known, but migrat ion rou tes  by waterfowl 
a r e  p a r t l y  dependent on foods a v a i l a b l e  
alon t he  flyways (Be l l ro se  and Crompton 
19707. The canvasback has r i g i d  h a b i t a t  
requirements and behavioral t r a i t s  t h a t  
l i m i t  t h e i r  adjustment t o  environmental 
change, includinq a s t ronq  dependence on 
wi ld-  c e l e ry  ( ~ a l 1  i sne r i a  '. americana) a s  
food and an i n to l e r ance  of disturbance bv 
boat t r a f f i c ,  A recent  survey of t h &  
tubers  of Val 1 i s n e r i a  americana (F igure  
29 ) ,  a p re fe r red  food of many waterfowl i n  

Number of ducks ( thousands)  
by flyway in  January 

Year Central Miss i ss ipp i  A t l a n t i c  To ta l  

Average 15 

bib! t * 
iJ'W iWrn '9 rnPp ln t  
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. . . - -. 
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Figure 29. Wild celery (Vallisneria smericana) tubers, 
a preferred food of canvasback ducks in the Detroit 
River. 



t h e  sediments o f  t h e  lower  D e t r o i t  R ive r ,  
i n d i c a t e s  t h a t ,  over  t h e  p a s t  35 years,  
t h e  d e n s i t i e s  o f  tubers  have decreased 
s u b s t a n t i a l l y  a t  t h r e e  l o c a t i o n s  and 
inc reased  moderate ly  a t  two 1 o c a t i  ons 
where ducks once fed,  r e s u l t i n g  i n  a  n e t  
decrease o f  73% i n  t u b e r  d e n s i t i e s  (Tab le  
40). The d e c l i n e s  o f  such p re fe r r ed  foods 
as w i l d  ce l e r y ,  fenne l  - l e a f  pondweed, and 
f i n g e r n a i l  clams have been c i t e d  as poss i -  
b l e  causes f o r  t h e  disappearance o f  
canvasbacks f rom f o r m e r l y  used areas 
( M i l l s  e t  a1 . 1966; Trauger  and S e r i e  
1974). The l o s s  o f  these  impo r t an t  water-  
fowl foods exp la i ns  i n  p a r t  why fewer 
wa te r fow l  now use t h e  Mich igan m i g r a t i o n  
c o r r i  dor . 

I n  Mich igan,  canvasback h a b i t a t s  a l s o  
have been adve rse l y  a f f e c t e d  by many forms 
o f  human a c t i v i t y .  These i n c l u d e  o i l ,  
chemical ,  and heavy meta l  con tamina t ion  
f rom i n d u s t r y  and m u n i c i p a l i t i e s ;  n u t r i -  
en ts  and sediments f rom a g r i c u l t u r e ;  sed i -  
ment resuspension, addi  t i o n  o f  greases and 
o i l s  by commercial and r e c r e a t i o n a l  nav i -  
ga t ion ;  and f i n a l l y ,  d i s tu rbances  f rom 
r e c r e a t i o n a l  b o a t i n g  a c t i v i t i e s  i n c l u d i n g  
f i s h i n g ,  s a i l i n g ,  p leasure  motor ing,  and 
hun t i ng  (Hunt 1957; Mar tz  e t  a l .  1976). 
These problems con t i nue  t o  a f f e c t  canvas- 
back h a b i t a t  i n  t h e  D e t r o i t  R ive r ,  
a l though  o i l  p o l l u t i o n  i n  t h e  r i v e r  has 
been s i g n i f i c a n t l y  reduced s i nce  t h e  
1950's (Hunt 1961, Schloesser  and M a n ~ y  
1986b). 

Federal  and S t a t e  p lans  have been 
f o rmu la ted  f o r  r e h a b i l i t a t i n g  t h e  eas te rn  
popcr la t ion o f  canvasback ducks and t h e i r  
h a b i t a t .  The Federal  p l ans  i d e n t i f y  
p o l l u t i o n  and l i m i t e d  food  resources as 
p r imary  causes o f  d w i n d l i n g  m i g r a t i o n  
h a b i t a t  and reduced numbers o f  b i r d s  ( U S D I  
1983), p a r t i c u l a r l y  i n d u s t r i a l  p o l l u t i o n  
and t h e  l o s s  o f  w i l d  c e l e r y  beds i n  t h e  
D e t r o i t  R i ve r  ( O e t t i n g  1985). The S t a t e  
p l a n  p r e d i c t s  slow improvement o f  canvas- 
back h a b i t a t  i n  t h e  D e t r o i t  R ive r ,  i f  
p o l  1  u t i o n  c o n t r o l s  a r e  con t inued  (Mar tz  e t  
a1 . 1976). The o v e r a l l  s t r a t e g y  o f  these  
p lans  i s  t o  p rov i de  adequate m i g r a t i o n  
h a b i t a t  across t he  Great  Lakes s t a t e s ,  
r a t h e r  than  crowding f a1  1  -m ig ra t i ng  can- 
vasbacks i n t o  t h e  two o r  t h r e e  poo ls  on 
t h e  upper M i s s i s s i p p i  R i v e r  where s u i t a b l e  
h a b i t a t  i s  s t i l l  a v a i l a b l e  f o r  them. 

6.7 PROTECTION OF REMAINING WETLAND 
AND ISLAND HABITAT 

Speci a1 p r o t e c t i o n  o f  rema in ing  wet-  
lands and i s l a n d s  i n  t h e  D e t r o i t  R i v e r  i s  
warranted because most o f  t h e  n a t u r a l l y -  
produced o rgan i c  m a t t e r  f o r  an imals  l i v i n g  
i n  t h e  D e t r o i t  R i ve r  p robab ly  d e r i v e s  f rom 
these environments . Second, p r i o r  1 oss o r  
p o l l u t i o n  o f  t h e  Mich igan shore1 i n e  
asc r ibes  g r e a t e r  b i o l o g i c a l  f u n c t i o n  and 
va lue  t o  t h e  rema in ing  wet land  and i s l a n d  
h a b i t a t s .  F i n a l l y ,  wet lands around 

Table 40. Average number of wild celery tubers at five waterfowl feeding areas in the lower Detroit River 
in May 1950-51 and 1384-85 (Schloesser and Manny 1986b). 

1950-51 1984-85 Net  change 
Area 

L o c a t i  on ( km2) No. /m2 No. /area No. /m2 No. /area No. /m2 No. /area 

B a l l a r d s  Bar 1.717 19 3 . 3 ~ 1 0 ~  6 7  5  8 . 6 ~ 1 0 ~  -14 - 2 . 4 ~ 1 0 ~  
Sugar I s l a n d  Bar 0.745 2 3  1. 7x105 5  3 . 7 ~ 1 0  -18 - 1 . 3 ~ 1 0 ~  
Humbug Bar 0.228 2 4 . 6 ~ 1 0 ~  0  0  -2 - 4 . 6 ~ 1 0 ~  
No r t h  Bar  0.237 2 4. 7x105 4  9 . 5 ~ 1 0 ~  El +2 4 .8x105 
Swan I s l a n d  Ear  0.234 2 4 . 7 ~ 1 0  5 1 . 2 ~ 1 0  -+ 3 7.3xiO 

T o t a l  3,161 5 . 2 ~ 1 0 ~  1 .4x107 - 3 . 6 ~ 1 0  7  



islands provide protective habitat  fo r  
planktonic l j f e  and higher l i f e  forms. 

1-be differences in land use between 
the Flichigan and the Ontario shorelines 
are s t r ik ing.  As discussed in sections 
1.3 a n d  1 . 6 ,  the Michigan shoreline i s  
heavily industr ia l ized,  especidlly between 
Lug Island and Trenton. I n  contras t ,  the 
Ontario s ide  is  largely agr icul tural  south 
of Windsor, though the shore1 ine i s  dotted 
with n~arinas,  recreational f a c i l i t i e s ,  and 
private boating dreas. Most o f  the non- 
industrial  land uses, such as nesting by 
colonial birds (Figure 3 0 ) ,  occur on the 
islands i n  the r iver .  In terms of open 
space, recreational land, dnd  natural 
areas,  i t  i s  the islands and t he i r  asso- 
ciated shoreline that  o f fe r  the best f i sh  
and wild1 i f e  habitat  available today. 

Several studies have demonstrated 
that  wave forces generated by commercial 
vessels moving u p  a n d  down the Detroit 
River reduce the distributiori  dnd a b u n -  
dance of dquatic macrophytes a n d  macrozoo- 
benthos by uprooting or fragmenting plants 
and resuspendi n g  1 i  t to ra l  sediments 
(Schloesser a n d  Manny 1986a), especially 
under ice where the channel i s  constricted 
(Poe e t  a l .  1980; Poe and  Edsall 1982; 
I-iston e t  a ? .  1986). Because of the i r  
detrimental impact on the biological 
productivity of the Detroit River, vessel 
speed l imits  should be reexamined t o  
determine i f  they could be reduced in the 
r iver  near remaining wetlands. 

The adverse impact of isola t ing and 
fragnlenting wetlands on the mainland and 
islands by means of roadbeds, canals,  
earthen dikes, and other developments 
appear5 not to be fu l l y  recognized. 
A 1  t h o u g h  most people would not consider 
isolated or fragmented wetlands to  be 
adversely impacted or l o s t ,  the importance 
of maintaining hydrologic connections 
bet.ween wetlands o n  islands arid the 
Detroit River through underground water 
flows, was recognized i n  recent planning 
corisi dera tions recom~ended to the Grosse 
Tle Planning Commissicv (Dean 1986). 

There were 1,382 ha of wetlands in 
the Detroit River in 1982 (Table 4, sec- 
t ion 2 . 6 ) .  The wetlands are more wide- 
spread in the southern section of the 
r ive r ;  the i r  contribution, in a n  ecologi- 
cal sense, i s  also areater  on the eastern 
than on the western side of the r ive r  
(Figure 13 ) .  

The exist ing wetlands on the Michiqan 
s ide  of the r iver  are protected largely 
as a r esu l t  of the permitting process 
outlined in Federal Section 404 of the 
Clean Water Act ( P . L .  92-500) and Section 
10 of the Rivers a n d  Harbors Act of 1899. 
The Regulatory Branch of the U.S. Army 
Corps of Engineers i s  empowered to  protect 
Great Lakes wetlands from destruction and 
dl t e ra t ion .  I n  Michigan, Section 404 
permits are issued by USACE f o r  wetlands 
in the Detroit River. The Land Resources 
Division of Michigan Department of Natural 
Resources has assumed the Federal 404 
permit program for lands inland of the 
Great Lakes and connectinq channels. The 
State  uses the ~oemaere-~nderson Wetlands 
Protection Act of 1979 ( P . A .  203) t o  
protect isolated wetlands aver 1.5 ha  in 
drea, in cer ta in  counties, and a l l  
wetlands contigicous to  a r iver  or lake,  
regardless of s ize .  The State  of Michigan 
a1 so empl oys the Great l-dkes Submerged 
Lanes Act o f  1955 ( P . A .  247) and other 
s ta tu tes  to lease bottom lands and protect 
Great Lakes coastal environments. Some 
protection of islands along the Great 
Lakes snoreline i s  afforcled by the 
Yichiqan Shorelands Proiecr~on 6ct of 
i57S. To deveiorj anv Michinan shore?ine 

Figure 30. Herring gulls. a shorebird that nests in of the Detroit Ri;/erYia permii i s  required 
colonies on Fighting lsland in the Detroit River (Photo under the In1 and Lakes and Streams Act of 
provided by Victor B. Scheffer). Michigan (P.B, 346) .  
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As review agencies, both the U.S. 
Fish and Wildlife Service and the U.S. 
Environmental Protection Agency carefully 
study proposed development projects to 
avoid or mitigate wetland losses. In 
general, permits from the State or  Federal 
agencies are not issued to  develop wet- 
lands unless the proposed project i s  water 
dependent; high quality wetlands are not 
involved; and there i s  no feasible and 
prudent alternative on upland areas. 

There i s  greater need for  wetlands 
protection a t  the local level than a t  the 
State or Federal level .  The largest  unde- 
veloped wetland area under control of 
local government in the Detroit River i s  
in the township of  gross^ I le .  Through 
i t s  1969 Master Plan and the Zoning 
Dis t r ic t  Maps, some development has been 
allowed in wetlands. A t  present, the need 
fo r  additional private marinas and pres- 
sure for  coastal residential development 
i s  influencing the township board to 
review the coastal lands zoned for  recrea- 

tion (Seegert 1984). Currently the wet- 
lands in Gibraltar Bay and near Celeron 
and Sugar Islands cannot be developed 
unless the zoning i s  changed to active 
recreation or some more intensive use. 
Proposals to  rezone these wetlands for 
more intensive use (a marina) were submit- 
ted to  the township in 1986, but no wet- 
land development has been authorized to  
date. To adequately protect remaining 
wetlands in the Detroit River, some funds 
or incentives from local,  State ,  or 
Federal governments may be needed (Dean 
1986). In par t icular ,  the islands in the 
Detroit River, should be the subject of 
comprehensive planning and protection from 
development. As shown in Table 41, there 
are 12 large islands, 7 in Michigan and 5 
in Ontario. Grosse I l e ,  by f a r  the 
largest island in t.he r iver ,  i s  privately 
owned and the shoreline i s  largely devel- 
oped. Mud, Grassy, and Fighting Islands, 
along with Point Hennepin on the northern 
t i p  of Grosse I l e ,  are  spoil islands. 
Vegetation on these islands appears to be 

Table 41. Characterization of major islands in the Detroit River. 

Shore1 i ne 
Name Area (ha)a  length ( k m )  Land use Ownership Jurisdiction 

Peach Island b 37.2 
Relle I s le  385.8 
Mud Island 9.3 
Grassy I slandC 23.1 
Fighting Islbnd 492.2 
Grass Island 74.3 
Turkey Island 46.5 
Grosse I l e  13 2,348.9 
Stony I slandb 37.2 
Sugar Island 18.6 
Celeron Island 53.5 
Bois Blanc Island 90.8 

Total 3,617.4 

Undeveloped 
Urban park 
Spoi 1 island 
Spoil island 
Spoil island 
Undeveloped 
Undeveloped 
Mi xed 
Mostly undeveloped 
Undeveloped 
Undeveloped 
Partial  1 y developed 

Publ ic 
Publ ic  
Public 
Publ ic  
Private 
Public 
Publ ic  
Mostly private 
Private 
Publ ic 
Publ ic  
Mostly private 

Ontario 
Michigan 
Michigan 
Michigan 
Ontario 
Ontario 
Ontario 
Michigan 
Michigan 
Michigan 
Michigan 
Ontario 

a Planimetered from U,S. Geological Survey Topographic quadrangle maps. 
Includes adjacent wetlands. 
This island i s  a National Wildlife Refuge administered by the U.S. Fish and Wildlife 
Service. 



succeeding t o  dense upland h a b i t a t ,  con- 
s i  s  t i  ng 1 a r g e l y  o f  grasses, wi  11 ow t r e e s ,  
and cottonwood t r ees .  

Peach, Grassy, Turkey, Stony, Bois  
Blanc, Sugar, and Celeron I s l ands  a re  
undeveloped, pub1 i c l y  owned, and have t he  
g r e a t e s t  management p o t e n t i a l .  As noted 
i n  Sec t ion  3.3, Grassy I s l a n d  i s  p a r t  o f  
t h e  Wyandotte Na t iona l  W i l d l i f e  Refuge, 
managed by t h e  U.S. F i s h  and W i l d l i f e  
Serv ice .  O f  t h e  o thers ,  o n l y  Sugar and 
Celeron I s l ands  a r e  l oca ted  i n  Mich igan 
waters.  Because wet lands occupy over  h a l f  
o f  t h e  l and  area on these i s l ands ,  t hey  
a r e  e s p e c i a l l y  impo r t an t  f i s h  and w i l d l i f e  
h a b i t a t  t h a t  cou ld  be managed e f f e c t i v e l y  
t o  enhance f i s h  and w i l d l i f e  resources 
u s i n g  e s t a b l i s h e d  procedures (Schnick e t  
a l .  1982). However, g i ven  t h e  p r o x i m i t y  
t o  t h e  c i t i e s  o f  D e t r o i t  and Windsor, 
d i s t u rbance  by boaters ,  p i c n i c k e r s ,  and 
s i gh t - see rs  i s  a  ma jo r  problem. Gu l l s ,  
wading b i r d s ,  shore b i r d s ,  and wate r fow l  
n e s t i n g  on these i s l a n d s  a re  e s p e c i a l l y  
vu l ne rab le  t o  human d is tu rbance  (Davis  and 
Erw in  1982). 

Any wet land  p r o t e c t i o n  po l  i c y  f o r  t he  
D e t r o i t  R i ve r  ecosystem should i n c l u d e  t h e  
more ex tens i ve  On ta r i o  wet lands,  p a r t i c u -  
l a r l y  those south o f  t h e  Canard R ive r .  A 
j o i n t  U.S.-Canadian s tudy t o  determine t h e  
va lue  o f  t he  i s l a n d s  i n  t h e  D e t r o i t  R i v e r  
as f i s h  and w i l d l i f e  h a b i t a t  i s  c l e a r l y  i n  
o rder .  I t  i s  t i m e l y  t o  per fo rm such a  
s tudy,  because dredged spoi  1  s  a re  no 
l onge r  d isposed o f  on Mud and Grassy 
I s l ands ,  and enhancement of f i s h  and w i l d -  
l i f e  resources on t h e  i s l a n d s  would g rea t -  
l y  inc rease  t h e  r e c r e a t i o n a l  p o t e n t i a l  o f  
t h e  D e t r o i t  R i ve r  u rban  r i v e r f r o n t .  
Because f i s h  and w i l d l i f e  produced i n  
D e t r o i t  R i ve r  wet lands f r e e l y  c ross  t h e  
i n t e r n a t i o n a l  border ,  management o f  t h e  
we t land  h a b i t a t  i n  t h e  r i v e r  should be 
coo rd i na ted  by a  j o i n t  i n t e r n a t i o n a l  
a u t h o r i t y ,  such as t h e  H a b i t a t  Adv iso ry  
Board o f  t h e  Great Lakes F i she ry  Commis- 
s ion .  

6.8 MANAGEMENT FRAMEWORK 

Numerous o rgan i za t i ons ,  each o f  which 
has i t s  own m i ss i on  and e x p e r t i s e  w i t h  
r ega rd  t o  t h e  management o f  t h e  D e t r o i t  
R i v e r  ecosystem, have j u r i s d i c t i o n  i n  t h e  

D e t r o i t  R i v e r  (GLBC 1 9 7 5 ~ ) .  Because o f  
t h e  i n t e r n a t i o n a l  na tu re  o f  t h e  D e t r o i t  
R i ve r  waterway, programs o f  t h e  
I n t e r n a t i o n a l  J o i n t  Commission ( I JC) ,  and 
t he  Grea t  Lakes F i she ry  Commission (GLFC) 
a r e  most r e l e v a n t .  

The I JC  was c rea ted  i n  1909 by  t h e  
Boundary Waters T rea t y  between Canada and 
t h e  U n i t e d  S ta tes .  The GLFC was c rea ted  
i n  1955 by t h e  Convent ion on Great Lakes 
F i s h e r i e s  between Canada and t he  Un i t ed  
States.  The p r i n c i p a l  adv i so r  t o  t h e  IJC 
on wate r  qua1 i t y  i ssues  i s  t h e  Great Lakes 
Water Q u a l i t y  Board, which i s  composed o f  
agency and s c i e n t i f i c  leaders.  The 
Canadian-U.S. Water Qua1 i t y  Agreement o f  
1978, admin is te red  by t h e  IJC, con ta i ns  
bo th  g e ~ e r a l  and s p e c i f i c  o b j e c t i v e s  
designed t o  reduce p o l l u t i o n  d ischarges t o  
t h e  Grea t  Lakes. As a  r e s u l t  o f  t h e  1985 
Repor t  o f  t h e  Water Q u a l i t y  Board t o  t h e  
IJC documenting t h e  l o s s  o f  b e n e f i c i a l  
uses i n  t h e  D e t r o i t  R ive r ,  t h e  Prov ince o f  
O n t a r i o  and t he  S t a t e  o f  M ich igan  a re  
deve lop ing  a  remedia l  a c t i o n  p l a n  t o  
r e s t o r e  a l l  b e n e f i c i a l  uses o f  t h e  
resources i n  t h e  D e t r o i t  R i ve r ,  i n c l u d i n g  
mun i c i pa l  and i n d u s t r i a l  wa te r  suppl  i e s ,  
r e c r e a t i o n ,  and aqua t i c  l i f e .  

The GLFC i s  composed o f  f o u r  Canadian 
and f o u r  Un i t ed  S ta tes  Commissioners, and 
a S e c r e t a r i a t  t o  a s s i s t  them. I t s  purpose 
i s  t o  coo rd i na te  e f f o r t s  between t h e  two 
c o u n t r i e s  t o  m a i n t a i n  h igh ,  sus ta ined  
p r o d u c t i v i t y  by Great  Lakes f i s h  s tocks.  
The GLFC recogn izes  t h a t  a u t h o r i t y  f o r  
management and r e g u l a t i o n  of f i s h  i n  t h e  
D e t r o i t  R i v e r  i s  ves ted  i n  t h e  S t a t e  o f  
M ich igan  and Prov ince  of On ta r i o  and 
r e l i e s  on a  number o f  people f rom those 
agencies t o  conduct i t s  business. The 
p r i n c i p a l  a d v i s o r  t o  t h e  GLFC on h a b i t a t  
i ssues  i s  t h e  H a b i t a t  Adv iso ry  Board, 
composed o f  agency and s c i e n t i f i c  l eaders .  

New coope ra t i ve  agreements between 
i n s t i t u t i o n s  i n  t h e  U n i t e d  S ta tes  and 
Canada are needed t o  address t h e  f o l l o w i n g  
data gaps: 

( a )  The t r o p h i c  s t r u c t u r e  o f  t h e  D e t r o i t  
R i ve r  ecosystem, i n c l u d i n g  a  mass ba lance 
f o r  o rgan ic  d e t r i t u s  f rom coas ta l  wet lands 
and contaminants f rom Lake S t .  C l a i r ,  t h e  
D e t r o i t  Wastewater Treatment P lan t ,  and 
a l l  i n d u s t r i a l  waste d ischarges  combined; 



(b)  Detailed mapping of remaining wetlands 
and l i t t o r a l  island habitat  in the Detroit 
River and research to define their  func- 
tion and value in producing f ish and 
wild1 i fe ;  and 
( c )  The effect  of the polluted bottom 
sediments on the f i sh  and wildlife 
resources of the r iver ,  particularly in 
the areas around Fort Wayne, Zug Island, 
the Rouge River mouth, a n d  in the Trenton 
Channel. 

In June 1977, the GLFC publ ished a 
feas ib i l i ty  study for rehabili tation of 
aquatic ecosystems i n  the Great Lakes 
(Francis e t  a l .  1979). The Strategic 
Great Lakes Fisheries Management Plan, 
(GLFC 1980) concluded that comprehensive 
plans to rehabi l i ta te  the Great Lakes 
ecosystem can be developed. I n  1986, 
through i t s  Habitat Advisory Board and 
Lake Commi t t ee  s t ructure,  the Great Lakes 
Fishery Commission developed guide1 i  nes 
for including fishery information, goals, 
and objectives in the remedial action plan 
for the Detroit River. If objectives are 
incorporated, the plan will ensure that 
f ish from the Detroit River are palatable 
and acceptable for  human consumption; that 
fish habitat i s  restored to ful l  produc- 
t ive capacity within a specified time by 
reducing pol lutant loadings and removing 
in-place pol luted sediments, i f  necessary; 
and that impacts of water quality affect- 
ing f ish and wildlife habitat in the river 
are mi tigated so self-sustaining popula- 
tions of edible fish are maintained and  
socioeconomic benefits from the fishery 
accrue to society. 

As a common property resource and 
open hydrologic system b~tween two coun- 
t r i e s ,  the Detroit River i s  used by many 
who are not subject to comprehensive a n d  
accountable management. Current ins t i  t u -  
tional programs and authori t ies  resul t  i n  
ei ther  narrow, closely defined responsi - 
bi1it:ies or poorly defined multi- 
jurisdictional arranqements. Arrangements 
between Candda and the United States need 
to be strengthened to f a c i l i t a t e  the 
exchange of moni torino d a t a  on water and 
sediment quaiity in the Detroit River; in 
particuiar,  ?ers is tent  water dnd  sediment 
q u 2 l  i t y  problerr!~ i n  the p i  tier Qeserve 
prompt remedial action by Ontario Ministry 
of the Environment and  Michigan Department 
of Natural Resources. A1 so, greater 

effor ts  must be made to provide resul ts  of 
sc ien t i f ic  research on f i sh ,  wildl i fe ,  and 
the i r  habitat in the Detroit River to 
regional and loca l  governments with zoning 
and planning authority. In the United 
States,  the Southeast Michigan Counci 1 of 
Governments, via the (Michigan) Counci 1 on 
Environmental Strategies and the Rouge 
River Basin Committee, could reduce 
combined sewer overflows t o  the Rouge a n d  
Detroit Rivers. 

Public Act 247 concerns leasing of 
State-owned bottomlands in the Great Lakes 
and Lake S t .  Clair. I t  does not include 
the Detroit River from the northern t i p  of 
Peach Island to the southern t i p  of 
Celeron Island. However, P.A. 346 and 
P.A. 203 require permits for  construction 
ac t iv i t ies  on both publ i c  and private 
bottomlands and wetlands in Michigan 
waters, including the Detroit River. 

I n  Ontario, diking of wetlands a l t e r s  
the i r  tax s tatus .  The Provincial Ministry 
of Revenue considers marshland to be 
recreational land and taxes i t  a t  twice 
the rate of farmland (McCul lough 1985). 
Therefore, the pressure t o  drain marshes 
a n d  convert them to farmland i s  now great- 
e r  because generous tax subsidies for 
farmland are available from the Provincial 
government. 

The loss of wetland productivity due 
to fragmentation, degradation, and conver- 
sion of marshes to competing land uses 
must be addressed because they are  essen- 
t i a l  habitat for  production of fish and 
wildlife in the river.  I n  Ontario, the 
property taxes on marshland need review, 
and in both countries the private sector 
should be educated regarding the value of 
wetlands. Because many of the islands in 
the river are in public ownership or 
undeveloped, a joint Michigan-Ontario 
management policy would be timely. 

5.9 RECOMMENDATIONS 

Use of the Detroit River for the 
dilution and disaosal o f  l iauid and solid 
wastes i s  h n'ear conflict  with oasic 
biologics? processes in the r iver ,  i nc?ud-  
ing the production of valuable fish and 
wi ldl i  fe resources. However, many 
confl i c t s  between uses could be resol ved, 



by irnpl ernenling t h e  f o l l ow ing  s p i l l s  i n t o  the  r i v e r ,  e s p e c i a l l y  du r i ng  
recanmendat ions.  w i n t e r  . 

I. Sewaqe t reatn lent  p l a n t s  d i s cha rq i ng  
i n t o  the r i v e r  anti i t s  t r i b u t a r - i r s  cou ld  
he upgraded t o  t e r t i a r y  e f f l u e n t  l e v e l  fo r  
o rgan ic  n ta t ter  and  heavy n ~ e t a l s ,  dnd 
operated a t  des i g r  s tdnaards.  

2, Met land h a b i t a t  on i s l a n d s  i n  t he  r i v e r  
cou ld  bt? p ro tec ted  and ff ianag~b f o r  produc- 
t i o n  o f  f i s h  and w i l d l i f e .  

3 ,  Combined sewer overflows dnd i n d u s t r i a l  
d ischarges t o  t h e  r i v e r  and ~ t s  t r i b u -  
t a r i e s  cou ld  be reducer! r 3 ~ d  t h f r i r  t o x i c  
substances con ten t  more adroha te ly  
moni tored,  

4.  Contaminated sediments cou ld  he r ~ m o v e d  
from ca tch  bas ins dnd pfpes t h a t  d ischarge 
i n t o  t he  r i v e r  and i t s  t r i b u t a r i e s  and be 
p r o p e r l y  disposed o f ,  

5.  Mew connect ions t o  sewers t h a t  have 
i n s u f f i c i e n t  s torm wdter  capac i t y  cou id  be 
de layed u n t i  1 combined sewer overf1ows are 
ef i rninatcd. 

6. t i eav i l y  p o l l u t e d  bottom :ediments i n  
tahc r i v e r  and i t s  t r i b u t a r i e s  cou ld  be 
dredged ( w i t h  no ovclrf 1 ow), decontami - 
nated, and disposed o f  i n  acceptably  
designed and moni tored con f i ned  d isposa l  
s i t e s ,  p r e f e r a b l y  on land. 

7. Conf ined d isposa l  f a c i l i t i e s  cou ld  he 
p ro tec ted  and rnanaqpcl f o r  p roduc t i on  of 
f i s h  and w i l d l i f e ,  i f  s tud ies  show such 
s i t e s  a re  no t  t o x i c  t o  p l a n t s  and animals.  

8. Roat ing a c t i v i t y  cou ld  be r e s t r i c t e d  t o  
main channels du r i ng  s p r i n g  and f a l l  near 
areds where l a r g e  nui~ihers of n i g r a t o r y  
wa te r fow l  feed and r e s t  i n  the  r i v e r .  

9. P r o t e c t i o n  o f  remain ing wet lands cou ld  
be encouraged by r e s t r i c t i n g  shorc l  .ine 
developrr\ent a long  and i n  t h e  r i v e r .  

10. The development o f  new wet lands o r  
r e c r e a t i o n  o f  once-ex is ten t  wet1 ands cou ld  
be encouraged i n  and a long t h e  r i v e r .  

XI. Adequate containment safeguards around 
hazardous substance s torage and hand l ing  
f a c i l i t i e s  on shore cou ld  be i n s t a l l e d  and 
ma in ta ined  t o  p reven t  o i l  and containinant 

12. A j o i n t  Canadian-U.S. r e p o s i t o r y  f o r  
records of hazardous substances s p i  1 l e d  
i n t o  t he  r i v e r  and s t o red  i n  l a n d f i l l s  
t h a t  d r a i n  i n t o  the  r i v e r  cou ld  be 
es tab l  ished. 

13. A p u b l i c  edircat ion carlipaign cou ld  be 
launched t o  promote t h e  r i v e r .  and i t s  
t r i b u t a r i e s  as vctluable n a t u r a l  resources, 
d i  scouraee p o l l u t i o n  o f  them, and generate 
suppor t  f o r  planned p o l l u t i o n  c o n t r o l  
e f f o r t s .  

L a s t l y ,  t o  b e t t e r  v i s u a l i z e  and 
manaqp competing uses o f  t h e  r i v e r ,  a 
geographic i ~ f o r m d t i o n  system, s i m i l a r  t o  
t h a t  o f  t he  U.S. Army Corps o f  Engineers 
f o r  the  Tennessee-Tombiqbee Waterwdy 
(IJSACF 1985), cou ld  be ~mp loyed .  The data 
base of  such a system cons i s t s  o f  
d i c l i t i z c d  maps, such as o f  water  depths 
and f i s h  spdwninq areas, which a re  
p r o j e c t e d  i n  a corrnnon, s u f f i c i e n t  sca le .  
Software r ou t i nes ,  such as s u i t a b i l i t y  
<tnalyses, i n t e r r e l a t e  t h e  d i g i t i z e d  map 
data t o  show p o t e n t i d l  adverse env i ron-  
mental impacts, e x i s t i n g  ecosystem 
c a p a b i l i t y ,  and land  use c o n f l  i c t s .  
Microcorr~puters w i t h  l a r g e  forn la t  
d i g i t i z e r s  a re  commonly used f o r  data 
cap tu re  and e d i t i n g ,  whereas data 
managenlent systems on e i t h e r  smaf 1 o r  
l a r g e  computers a r e  employed f o r  merqing 
t h e  d i g i t i z e d  maps i n t o  a s i n g l e  s p a t i a l  
data base and per fo rming  complex data 
analyses. Considerable p e r t i n e n t  data 
a l ready  e x i s t s  i n  map fo rm f o r  m in im iz ing  
t h e  impact o f  va r ious  uses on n a t u r a l  
resources i n  t h e  D e t r o i t  R ive r ,  The 
f o l l ow ing  data can be ob ta ined  i n  map form 
from d computer ized Great bakes Geographic 
I n f o rma t i on  Systen~ o rgan ized  by the  
Mich igan Popartment o f  Na tu ra l  Resources: 

( a )  D i s t r i b u t i o n  o f  wetlands, 
! h )  Loca t ion  o f  degraded ben th i c  communi- 

t i e s ,  
( c )  Loca t ion  o f  p o l  l u t e d  sediments, 
i d )  Water q u a l i t y ,  
( e )  Loca t i on  and composi t ion o f  waste d i s -  

~ l ' l d  t'gk'~, 
( f )  F i s h  spawninu areas, 
( 9 )  Loca t ion  o f  d r i n k i n g  water  i n l akes ,  

a nd 
( h )  Recrea t iona l  f i s h i n g  areds. 



Such information systems are capable 
of integrating chemical, physical, biolog- 
ica l ,  and land-use information and 
creating maps displaying t h i s  information. 
We recommend tha t  a aeographic information 
system be used t o  i l l u s t r a t e  use conflicts 
in the Detroit River and formulate manage- 
ment a1 ternatives for  remedial actions 
needed to  resolve the conflicts.  

I t  should be recognized tha t  effec- 
t ive ,  balanced management of the Detroit 
River to minimize conf 1 icting uses neces- 
s i t a t e s  an ecosystem approach (Ryder and 
Edwards 1985). Briefly, an ecosystem 
approach for the Detroit River would 
require (1 )  knowledge of how badly the 
r iver  i s  polluted, ( 2 )  selection of objec- 
t ives for  remedial actions,  ( 3 )  selection 
of plant and animal species that  are 
expected to  respond t o  remedial action by 
increasing in number and dis t r ibut ion,  and 
( 4 )  documentation of the c r i t i ca l  habitat 
and niche requirements of those selected 
species. 

An evaluation of the state-of-the- 
health of the ecosystem could then be made 
in terms of the degree to which the c r i t i -  
cal habitat and niche requirements of the 
selected species are met or can be met 
under extant environmental conditions or 
under conditions which may prevail, i f  
cultural stresses were increased or 
decreased. Such an ecosystem approach has 
been developed for managing f ish popula- 
t ions in large rivers (Pet ts  e t  a l .  In 
press) ,  and i t  shows promise as a means 
for  generating quantitative empirical 
c r i t e r i a  that  could be used t c  regulate 

the impact of cultural stresses on natural 
resources in the Detroit River. 

Because the Detroit River i s  connect- 
ed hydrologically with Lake S t .  Clair ,  the 
urban sewer systems in Michigan and 
Ontario, and western Lake Erie, i t  will be 
necessary to  include information about 
pollution loadings, land uses, and ship- 
ping ac t iv i t i e s  to  minimize use conflicts 
within the r iver  i t s e l f .  The discharges 
from the Rouge and Ecorse Rivers, for 
example, are relatively small, b u t  the 
impact of wastes discharged into these 
tributary waters on the water quality and 
bottom sediments in the Detroit River i s  
substantial .  

In applying an ecosystem approach, i t  
should be understood that  the Detroit 
River i s  common (pub1 i c )  property, shared 
by a l l ,  and, therefore, vulnerable t o  the 
tragedy of the commons (Hardin 1968). 
Briefly s tated,  each individual or 
industry tha t  empties wastes into the 
Detroit River gains by having cheaply 
disposed of them, but a l l  those downstream 
are robbed of clean water for the i r  use. 
This a t t i tude  i s  linked to  long-standing 
traditions in western society (White 1967) 
and will not change significantly until  
a l l  who use the River come to regard i t  as 
they would the i r  own private property. In 
some areas around the Great Lakes, urban 
dwellers have developed new protective 
at t i tudes towards natural resources along 
their  waterfront ( ~ e t t e r o l f  1984). Should 
everyone come to regard the Detroit River 
in that  manner, future generations will 
enjoy a quality of l i f e  from the River a t  
least  equal to that the i r  parents enjoyed. 
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