
])~t-. 
::r '- I . 

.1: 

6IQI"J'/GARRISON DIVERSION UNIT 
117? BIOLOGICAL INVESTIGATIONS 

1979 ANNUAL REPORT 

IIII11~[~~III[ll[I~11111(~1~11!~(fllll(~11IIIIIII 

30109014663481 


U.s. Department of the Interior 

Water and Power Resources. Service 

Missouri-Souris Project Office 


Bismarck, North Dakota 58501 




C
O

R
R

E
C

T
IO

N
S 

TO
 

1
9

7
9

 
A

N
N

U
A

L 
R

E
P

O
R

T
: 

P
a
g

e
 

1
, 

L
in

e
 

1 
	

S
h

o
u

ld
 

re
a
d

 
"
T

h
is

 
p

ro
g

re
s
s
 

re
p

o
rt

 
su

n
u

n
a
ri

z
e
s 

b
io

lo
g

ic
a
l 

d
a
ta

 
c
o

ll
e
c
te

d
 
in

 
th

e
 

G
a
rr

is
o

n
 

D
iv

e
rs

io
n

 
U

n
it

 
(G

D
U

) 
a
re

a
 

in
 

1
9

7
9

 
an

d
 

su
p

p
le

m
e
n

ts
 

th
e
 

1
9

7
8

 
A

n
n

u
a
l 

R
e
p

o
rt

 
(U

S
B

R
 

1
9

7
9

).
 

A
ll

 
R

e
fe

re
n

c
e
s 

T
o

 	
"
ir

ri
g

a
ti

o
n

"
 
s
it

e
s
, 

"
ir

ri
g

a
ti

o
n

"
 

a
re

a
, 

"
ir

ri
g

a
ti

o
n

"
 

ro
u

te
s
, 

a
n

d
 
"
ir

ri
g

a
ti

o
n

"
 
q

u
a
rt

e
rs

, 
re

fe
r 

to
 

a
re

a
s
 
~
.
L
0
s
e
d
 

fo
r 

ir
r
ig

a
ti

o
n

. 
A

t 
th

is
 

ti
m

e
, 

a
c
tu

a
l 

G
D

U
 '

ir
ri

g
a
ti

o
n

 
d

e
v

e
lo

p
m

e
n

t 
h

a
s 

n
o

t 
ta

k
e
n

 
p

la
c
e
. 

P
a
g

e
 

3
4

, 
P

a
ra

. 
4

, 
· 

L
in

e
s 

9
-1

3
 	

S
h

o
u

ld
 

re
a
d

 
"R

o
b

e
l 

re
a
d

in
g

s
 

w
e
re

 
ta

k
e
n

 
a
t 

0
.4

8
-k

m
 
(0

.3
 
m

i.
) 

in
te

rv
a
ls

 
o

ff
 

th
e
 

s
tu

d
y

 
s
it

e
s
 

o
n

 
th

e
 

re
m

a
in

d
e
r 

o
f 

th
e
 

c
a
n

a
l 

to
 

d
e
te

rm
in

e
 
i
f
 

th
e
 

re
s
id

u
a
l 

v
e
g

e
ta

ti
o

n
 
h

e
ig

h
t 

d
e
n

s
it

ie
s
 

o
n

 
th

e
 

st
u

d
y

 
a
re

a
s
 

w
e
re

 
re

p
re

s
e
n

ta
ti

v
e
 
o

f 
th

e
 

e
n

ti
re

 
c
a
n

a
l 

ri
g

h
t-

a
f-

w
a
y

. 
V

e
g

e
ta

ti
o

n
 

d
e
n

s
it

y
 

w
as

 
a
ls

o
 

m
e
a
su

re
d

 
a
t 

e
a
c
h

 
o

b
se

rv
e
d

 
n

e
s
t 

s
it

e
."

 



u.s. Department of the Interior 
Water and Power Resources Service 

Missouri-Souris Projects Office 
Bismarck,. North Dakota 

• o. 

j 

GARRISON DIVERSION _UNIT ":"BIOLOGICAL INVESTIGATIONS 
1979 ANNUAL REPORT 

'

~.. .-~,... 

!-'fay 1.980 



.

As the Nation's principal conservation - agency, the Department of 
the Interior has responsibility for most of our nationally owned 
public lands and natural resources. This includes fo tering the 
wisest use of our land and water resources, protecting our fi s h 
and wildlife, preserving the environmental an d cultural values of 
our national par ks and historical p laces, an d providing for the 
enjoyment of life through ou tdoor recreation. The Department 
a s sesses our energy and mineral r esources and works t o assure 
t ha t their develop ment is in the best interests of all our people. 
The Department also has a major r esponsibility for American Indian 
reser vation communities and for people who live in Island 
Territories under U . S . admin istrat ion. 

The mention of t r ad e n ames or commercia l product s does not con
stitute end orsement or recommendation for u se by the Federal 
govern ment. 

Illus trations by Bob Vogelsang. 
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INTRODUCTION 


This progress report summarizes biological data collected in the 

Annua l Repor t (USBR 1979). GDU i s a mult ipu rpose water resource de

velopment pr oject of the Wate r and Power Resources Service (WPRS) in 

North Dakota. The project diverts water f r om the Missour i River via the 

McClusky Canal to areas eas t of the r ive r and out side t he ~issouri River 

drainage for irrigation, munic ipal use, light ind us trial use, and rural 

domestic use. It will a l so include fish and wi ld li fe conservation, 

create recreational opportunities , and provide for flood control. In 

addition to substantial effects on the l ocal economy and people , the 

project wil l significantly a ffect t he distribution and numbers of fish 

and wildlife. The author i zed GDU wo u l d i rr i ga te 101 ,1 73 ha (250,000 

acres) • Based on a recent analysis of al ternative plans, a 38,972-ha 

(96,300-acre) irrigation plan ha s been recommended. 

These s t udies were und e rtaken to update and impr ove t he information on 

the exist ing wildlife resour ces. Absence of detailed basel i ne data is a 

common failing which has hampe r ed pr e dic tions and ver ificat ion of 

changes in wild life populat i ons caused by wa t e r projects and othe r 

development. 

The most important wild li f e hab i tat i n the GDU a rea i s the prairie 

wetland. Wetlands in North America have be en reduced to about one- half 

the hectarage existing a century ago and are now be i ng drained at t he 

rate of about 141,642 h a (350,000 acres) per year. In North Dakota , an 

est i mated 1.3 mi l lion wetland hectares (3.2 million acr es ) (S tewart and 

Kantrud 1973) are being d r ained at a r a t e o f 2 to 5 pe r c e nt annually 

(USFWS 1978). Individual wetland s scatte red t hroughou t t he GDU area are 

islands of high-qual i ty habi tat . Nearly a ll wil d l ife species in the 

project area benefit directly or i ndirectly fr om wetland habita t. 

Prior t o agricul tur al development, tall grass pr ai r ie and mixed gra s s 

prair i e c ommunitie s were prevalent throughou t the g l a ciated Prairie 



Pothole Region. These grasslands, in combination with complexes of 

wetlands, supported highly diverse and abundant populations of birds and 

mammals. From 1850 to 1920, most of the native grassland in the eastern 

half of North Dakota was deve l oped for agricu1 ture. Such conversions 

are continuing and the rema i ning native grasslands represent precious 

remnants of the or i ginal prairie ecosystem. 

Most woodland vege t ation i n the project area borders rivers and 

intermittent streams . Trees are a lso found i n a few hilly areas, and 

some woody cover has bee n developed in f a rm she1te rbe lts. 

THR STUDY AREA 

CDU stretches diagonally across the State of North Dakota covering 

portions of land i n an area 320 km (200 mi) from northwest to southeast 

and i s over 160 km (100 mi) a t the widest e a st-west distance. The 

project areas selected for studies to collec t baseline i nformation 

include the proposed New Rockford irrigation area, the ~.fcC1usky Canal , 

the Audubon-Merce r Area (inc l uding Lakes Rrekken , Ro1mes, a n d Will iams), 

and several specia l study areas (Figu r e 1). 

The proposed New Rockford irr i gation area, north and east of the town of 

New Rockford i n Eddy County, is in the drift prairie. About 70 pe rcent 

of the are a is c ultivated and 10 percent is wetlands. Sma l l in t erni t-

tent d rainageways and swa l es oc c ur throughout the area . The major 

drainage systems a re the Sheyenne and James Rivers. 

The ~cClusky Canal, the principal waterway for CDT, extends for 118.4 km 

(73.6 mi) through McLe an, Burleigh, and Sheridan Counties. The canal 

right-of-way width varies from 109 to 682 m (360 to 2,250 ft), and 

averages 346 m (1,140 ft) across. 0f the 4,980 ha (12,305 acres) re

quired for right-of-way, 4 8 percent was cropland , 42 percent was grass

l and, and about 10 percen t was wet l and. 
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SlHO/ARY OF STIrn IPS 

Thi s secton presen t s a summary of ou r 1979 findings. Detajled results 

are se parated i n to fo ur major categories : 

New Rockford Studies 
f'fcClusky Cana 1 Studies 
Lakes Brekken, Holmes, and Will i ams Studies 
Special Sturlies 

In addition, progr ess reports of contract ed studies a r e in Appendix A. 

New Rockford Studies 

Land Use and Habitat 

Study sites were cove rmapped in July and cJovember 1979 using aerial 

photographs taken in ~ay 197q. Control and irriga t ion sites had similar 

proportions o f cropland (70 pe rcent), grassland (15-20 percent), and 

wetland (g-12 pe r c ent). Haterfowl Production Area (\-'TPA) sites were 

dominat ed by grass l a nd (52 percent) Rnd wet and (44 percent). 

Resirlua l Vegetation 

The height-density and height of residlla] vegetation was measured during 

Apri l and }-fay . ~<!"e a surement s were taken in 63 f ields on 37 study sites . 

Measu r ements varied with ho t h the vege t a t i on t ype and t reatment, ann 

were l owest i n croplands and heavily grazed grasslands, and highest in 

seeded ne s t i ng cover. Vege tation measuremen t wil l be correlated with 

wildlife popu l at i on data and covermappi ng information to more accurately 

describe change in wildlife popu l ations associa teo with eDtI . 

Breed i ng Ri rds 

Breeding bird su r vey s were conducted twice on al l s tudy sites. A total 

of 1R, 456 b irds of 137 s pec i es was ohse rved. 
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Seventy-one of the 77 species exhibiting breeding behavior were on both 

irrigation and control sites. Four species (horned lark, re-d-winged 

blackbird, grasshopper sparrow, and savannah sparrow) comprised 35 per

cent of the total breeding pairs observed. Except for five grassland

associated species, most species were more abundant in the proposed 

irrigation area than the control area. Breeding pair densities of two 

species were substantially higher than statewide estimates . 

Roadside Bird Survey 

In 1979, 908 individual birds of 48 species were observed on the 

irrigation route, 701 individuals of 45 species on the north control 

route, and 921 individuals of 44 species were observed on the south 

control route. The mourning dove, horned lark, western meadowlark, 

red-winged blackbird, common grackle, and brown-headed cowbird were 

among the 10 most frequently observed species on all three routes. 

Waterfowl 

Breeding pair counts (ground and aerial) and an upland nest search were 

conducted on study sites. 

Pair Counts (Ground).--Total wetland area increased 33 percent 

from 1978 to 1979. Between the first and second pair counts, the number 

of basins with water decreased 47 percent on control sites, 43 percent 

on irrigation sites, and remained the same on WPA sites. Overall, 449 

indicated duck pairs were tallied on the 56 quarter sections studied. 

Breeding pair populations were up 51 percent over 1 q 7 8. However, a 

portion of this increase is probably due . to a change in census tech

niques. Twelve of the 13 duck species commonly nesting in North Dakota 

were observed. Blue-winged teal were the most abundant species. 

Species distribution was similar between areas. 

Pair Counts (Aerial) .--Two aerial duck pair counts were 

conducted to coincide with the ground duck pair counts. Aerial surveys 

indicated similar pond densities on both the irrigation and control 
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areas . A total o f 13 2 indicated duck pairs were r ecorded during the 

aerial census. When ad justed . for visibili ty, breeding duck pair den-" 

sities, as de t ermined fr om the aerial census , were similar with that 

c aculated f rom ground br e eding pair counts. 

Nest Search.--A single nest s earch (cable- cha in drag) was 

conducted on 4,086 h a (1 0 ,097 acre s ) of cropland and gras s l and habitat s 

on quarter section study si te s . A total of 106 n e s ts wa s found: 70 

duck nes ts and 36 nests of o ther bird~. Ne s t densities were 10.8 1/km
2 

2	 2 2
( 27 .97/mi ) 	 in control sites, 20 . 33 / km (S2 . 66/mi ) i n irrigation si t es, 

2 2
a nd 37 .20/km ( 96.36/mi ) i n WPA si t es . Ne st de ns iti es we r e greatest 

in haylands and id l e grasslands and lowe s t in pasture and stubble 

fiel d s . es t s uccess was h i ghest on WPA quarte rs and l owest on irri 

ga tion quarters. Succe s sful nest densit i e s were highest on idle grass

l ands and l owest in pastur e s . Preda tors were the grea tes t c ause of nest 

fa i l u re. Successful nests had highe r vegetation h eight- densities than 

depredated nests . 

Mourning Doves 

A road side mourning dove call-coun t census was ini tia ted i n May . A 

total of 98 doves was heard in t he con trol area c ompa red to 107 doves in 

t he irr iga tion area. The mean number of doves heard per stop wa s not 

s i gni f i cantly different be tween areas . 

Prairie Grouse 

Eleven s harp- t ailed grouse dan c ing grounds were f o und a n d nine possible 

grounds were l oc ated during su rveys in Apr il and ,May . Othe r obs e r va

tions made t h r oughout the field season sugges t other dancing grounds are 

located t hroughout the study a rea. 

Raptors 

Two r a p t o r n e st s earches wer e c onduc t e d. Fifty- seven nests o f 8 species 
2 2

were fo und. Nest d ens it ies were O.20/km (O . S2 /mi ) i n t he irriga tion 
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2 2
area and 0.15/km (0.39/mi ) in the control areas. The three most 

common species were Swainson's hawk, red-tailed hawk, and great horned 

owl . Nests of thr ee species (ferruginous hawk, long-earerl owl , and 

burrowing owl) not found in 1978 were found in 1979. Nest success was 

73 percent in the irrigation area and 92 percent in the control area. 

Mammal i an Pr edator s 

A scent-post survey was conduc ted during September . Fox were the most 

frequently encountered species on both the control and irrigation areas. 

Other important species were: domestic cat, domestic dog, and skunk. 

Species occurrence was similar between areas. 

Deer 

Both aerial and spotlight deer surveys were conducted. A total of 119 

deer were observed during the aerial census in February. ~ost deer were 

found along the Sheyenne River. Four deer were observed in the control 

area and seven in t he irrigation area. 

Six deer were recorded on the spotlight survey conducted in July: two 

on the control area and four on the irrigation area. Jackrabbits, 

red fox, and skunk were also recorded on surveys. 

Small Mammals 

Small mammals were snapped-trapped immediately after snowmelt in April. 

Trapping was conducted in 10 different habitats. A total of 679 small 

mammals of 9 species was collected in 16,044 trap nights. 

Catch rates were highest in idle grassland and wetlands and lowest in 

grazed grassland. Meadow vo l es were the most frequently captured 

species. Only the deer mouse was captured in every habitat. 
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McCl usky Ca nal Studie s 

Hater f owl 

A t ota l of 3,655 ducks was recorded on the canal and the canal lakes on 

a ~ay 4 aerial survey. Diving ducks were most abundant on the canal 

lakes, while dabbling ducks were most common on the canal. r eeding 

ducks average d 7 pairs/km (11 pairs/mi) during the ground survey on both 

the canal and control routes. 

The average r e sidual vegetation density on the duck nesting study plots 

wa s 0 . 4 3 dm (1 .7 in) . Host duck species had higher vegetation height

dens ities at suc cessful nests than at oepredated nests. 

2
Ei ght s pec i es o f ducks initiated 256 nests (83 n e sts/km or 215 nests/ 

. 2)ml . hWlt an average nest success a f 50 percent. S hmoot . b rome, sweet 

clover, and several species of whea tgrasses were the most frequent ly 

e nc ountered plants at duck nests. 

Wate r f owl broods averaged 1.4/km (2.3/mi) on the canal route compared to 

O.6 /km ( I .O/mi) on the control route. Based on our da ta and the 

findi ngs o f o ther studies in the Prairie Pothole Region, it is estimated 

t hat the c a nal right-of-way can potentially produce 12 times more suc

cessful duck nests than it did before construction. 

Ro ad side Bird Survey 

Du r ing 4 surve y s, 9,929 birds of 85 species were recorded on the canal 

r o ute compa red to 3,6 29 birds of 76 species on· the control route. 

Number s of s pecies and individuals were consistently higher on the c anal 

r ou t e compared to the control route during the breeding seasons of 197 7, 

1978 , and 1979. 
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Mour ning Dove s 

s eventy-one dove s were recor ded on the cont rol rou t e compared to 45 

dove s on the canal r ou te . The mean number of doves per mile on the 

cont r o l wa s signi f i can tly greater t han the me an of t he canal. 

Mamma lian Predators 

Tr acks of nine spe cies were i.dentified on the canal r oute compared t o 

five s pec i es on the control route. Skunk was the most f requent l y 

recorde d species on the canal r ou t e, while fox were most frequent on t he 

control ro ute . 

Dee r 

Dur i ng t he wi nter a e r ial su rvey, 0 . 63 de e r/km (1.0/mi) were ob se rved on 

the cana l r ou t e compa red to °. 04/km (0 . 07 / mi) on t he control r oute. 

Deer densities observed during the late summer spotl i gh t survey were 

0 .21 / km (0. 35/ mi) on the canal route and 0. 10/km (0.17 / mi) on the con

trol rou te . 

mall Mammals 

A to tal o f 127 small mammals of 5 s pecies was trapped (112.8 /1,000 trap 

nights ) on the canal transects compared to 30 mammals o f 4 s pec ies 

( 26.3/1,000 trap nights) on the control transects. All canal transects 

had higher average vegetation densities than did the control transec t s 

in agricu l tural land. 

Lake s Brekke n, Holmes, and Williams Studies 

Land Use and Habita t 

The propo s ed recrea t i on are a in the Lake Br ekken-Holmes complex is now 

28 percent we t l and, 22 percent agricul t ural land, 42 percent gras s l and , 

7 percent br ush, 1 pe r cent trees, and 1 percent miscel l a neous. 
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Th e i nc rea s e i n wa ter level needed to develop the r e cre ation a rea wi ll 

inundate 47 percent of t he are a. t'inety-six perce nt of the existing ' 

wet l ands, 44 pe rcent of the brush land, 34 percent o f t he rassland, and 

14 percent o f t h e agricu l t u r a l land will be inundat ed . 

Limno l ogy 

Studies were i nti t ia t ed in 1978 t o document changes i n the aquatic 

ecosystem r e sult i ng f r om the freshenin~ o f Lakes Brekken and Holmes and 

to ga ther data t o de t e rmine the f eas ibi li ty of a fishe r y i n t he se lake s. 

Lake Wi l l iams was a lso s tudied . 

Ben thic and dr i ft c ommuni ties we r e s tudied i n both years and physical 

pa r ame t ers were examined i n 1979. Inve r tebrate d i versi t y of these lake s 

was low (1 3 s pecies in 1978 ) , a char a c teri s tic of highly saline l akes. 

In bo t h ye ars, f airy shrimp was t h e mos t c ommon species. 

Breeding Bird s 

The propo sed Br ekken-Ho l me s Re c r ea t i o n Area h a d an ov e r a l l densi t y of 
2 2

278 br eed ing pair s of bi rd s /km ( 72 1/ mi ) . The h i ghest number of 

bre eding pa i rs wa s in brus h habi t a t, wh i ch i s t h e upland hab itat that 

wi l l be red u c ed the mos t by the pr oposed i nundation o f the area. 

2
The La ke Wil liams Are a had an ove ral l dens ity of 171 pai r s /km

2
(442/mi ). The h i ghest number o f breeding pa i rs was i n s aline we tlands. 

Two spe c ies wi t h limi t ed breeding h abitat in Nor t h Dako ta, the 

Ca li forn ia gu l l ann the p i ing plover, would be s e riously af fe c ted by 

changes in wa t e r level. 

Shorebi r d s 

A t o t a l of 26 , 426 sho rebirds of 22 spec ies was recorded using the saline 

lake c omp lex i n the Brekke n-Rolmes-Wil liams Are a . The Ame r i can avoc et, 

two s pecies of pha larope , and s evera l s pe c i es of sandpiper were t he mo s t 

abun dan t s h orebi r d s . Pea k numbers of b irds oc curred in l a te J u l y and 
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early August on a l l l a kes exce pt Lake Brekken, which peaked in mid-July. 

Lake Brekken al s o h ad . the h ighest total of shorebirds (12,722) of all 

lakes stu d i ed. Pumping act iv i ties temporar ily increased t he mudflat 

habi t at on Lake Brekken and decreased habi tat on two other lakes i n t he 

area. 

Gulls 

The importance of t h e Lake Wil liams gu l l colony to t he State population 

wa s studied by locating and c ount i ng all t he Ca liforni a and ring- billed 

gull colonies in the State. Eleven gu ll colon ies we r e l oca teo ; three 

were previous ly unre ported. Two colonies, one each on Devils Lake and 

Ea s t Devils Lake, were destroyed by ri sing water l eve l s . A total of 337 

nestling California gull s and 209 ne stl ing ri ng-billed gu l ls were banded 

at the Lake Williams and Pe terson Lake co lonies. At l eas t four ou t of 

42 Cal ifornia gulls, color-marked as adul t i n 19 78, retu r neci to Lake 

Williams in 1979. 

Six California gulls and one ring-billed gul l c o l or- ma r ked a s adults in 

1978 were reported at feeding a reas during the 19 79 breed i ng season. 

The marked hirds were seen at d is tances up to 45 km (28 mi ) away froJT1 

the 1978 banding location. No marked b i rd s were known t o be ne s t ing at 

any colony observed. 

Spe cia l S t ud i es 

Cranes 

The WPRS, in consu l tation with t he Fish a nd Wi ld li f e Service (F1.JS) , is 

studying the potential ef f ec ts of ,DU on t he endangered whooping cranes. 

The Audubon-~erce r Area in eastern ~cLean Coun ty and the Sh e ye nne Lake 

Area in no r the ast She ridan Coun ty we re systema t ical l y s urve yed from both 

the ground and a i r to monitor use o f t he s e areas by whooping cranes and 

sandhill cranes during spring and fa ll mig rat i ons. 
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No wh oopi ng c ranes we re observed on ei ther study area riuring the spring 

migra tion. Two whoopin cranes were ohserve d nea r Lake v!i lliams on 

Sep tember 24, 1979 . 

Sandhi] 1 cranes did no t roos t in t he Sheye nne Lake Area during the 

s pr ing mig r ation an~ only lq cranes were ob served there dur ing the fall . 

The Audubon-Herce r Area, howeve r, wa s heav i l y used by sandh iJ 1 cranes 

for s taging dur i ng fa ll mig ra t" on. Th e number of cranes us i ng that area 

pe aked a t over 21,000 cra ne s ~:m October 5. Lake Pilliams had over 

70 percent of a ll crane-use on t h e Audubon-l-fe r ce. r Area during the fall 

s urve ys . 

Oake s Area Studies 

Prair ie Grouse . --A bree ding popul ation of approximately 50 

g r eater prair i e ch icken s wa s primarily co ncen trated in t he sandh i lls of 

So uthvJest Township (T. 129 ., 1\.58 vT.) between the Eas t and Hes t Oakes 

Ex tens ion i r rigation areas . Fou r booming grounds and one c ombin a tio n 

sharp-tailed grouse/prairie chicken disp l ay g r o und were l ocat e d . 

Sharp-tai l ed grouse ",rere uncommon in t he study area and hybrids were 

observed. 

Ne gat ive impacts to prairie c h ickens co u ld be av o ide d hy dele ting t he 

arab le cla ss e d la nds of Southwe s t Township f rom future GDU plans. 

Kraf t Slough. --Ha hi ta t and over-wate r nest dens i t i es i n Kraft 

Slough we re compared to nine other semi-permanent we t land s in the area . 

Kraft Slough i s f ed by ground wate r ra t h er t han being solely dependent 

n s u r fac e runoff a nn re pr esented only 13 pe:rcen t of the we tland area 

stud ied , bu t co nta ined 4 8 percent of all the mar sh nes ts f ound. Kr aft 

Slough had the great e st re l ative a bundance and divers i ty of avi an 

s pecies. The Franklin 's gu ll c olony (1 0, 000 ne s t s) accounted fo r a 

large portion of the ne sts f oun d. The most signif ican t factor affecting 

nest densities appeared to be the interspersion of emergent cover and 

sma ll poo l s a nd channels of open wa ter . 
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Convert i ng this marsh to a reservoir would eliminate the over-water 

av i an nesting community~ and would be a major adverse wildlife impact of 

GDU. Relocat i ng the proposed reservoir to any other si te in the area 

would subs t antially reduce adverse wildlife impacts. 

Receiving Str eams 

This s t udy addresses concerns of the International Joint Commission on 

the quality of fish habitat in GUU receiving streams. Thirty-two per

manent transects on the James River and four transects on the Sheyenne 

River were analyzed using standard stream survey techniques. Certain 

techni ques were modified for monitoring warm-water streams. 

The James Rive r has a dominantly silt/muck substrate. The sites above 

Jamestown had more variation in habitat characteristics compared to the 

more homogeneous sites downstream. The Sheyenne River has a dominantly 

sand and gravel substr ate. 
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