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CRANE SURVEY S 


Introdu c tion 


The Water and Power Resouces Service is investigating crane migration in 

certain parts of North Dakota (see USBR 1979). One portion o f th is 

study is a monitoring program designed to: (1) de termine whether 

whooping cranes roost in certain areas of concern identified by the Fish 

and Wildlife Service, and (2) determine the significance o f Lake 

Williams as a roost site for sandhill cranes in relation to other wet

lands between Lake Audubon and Mercer in eastern McLean County . The 

monitoring program covers six migration periods, from the fall of 1978 

through the spring of 1981. This report presents the r esul ts of the 

crane surveys completed in the spring and fall of 1979. 

Methods 

Spring 

A combination of aerial and ground surveys were used to monitor crane 

migration on the two principle study areas, Audubon-Mercer and Sheyenne 

Lake as described in the USBR (1979). After a preliminary flight on 

April 2, 1979, regular aerial surveys of both study areas began as soon 

as snow conditions allowed acceptable observations on April 9, and 

continued until May 17. Flights were scheduled for six mornings each 

week, but adverse weather limited the total number of comp l ete surveys 

to 23. Two observers looked for whooping cranes and estimated numbers 

of roosting sandhill cranes following techniques used in 1978 

(USBR 1979). Surveys began ~ hour before sunrise, and both study areas 

were surveyed during the same flight. 

One observer conducted ground surveys of accessible wetlands in the 

Audubon-Mercer Area in the early morning and evening 5 days each week, 

from April 14 through May 10. Another ground monitor surveyed the 
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Sheyenne Lake Area s i x mor nings each week, from May 1 t hrough May 17. 

Whenever road conditions permitted , observers collected info rmation on 

the location and numbers of sandhill c r anes fo l lowing the same methods 

used in 1978 (USBR 1979). 

Fall 

Regular f all surveys began Sep tember 4 and continued through 

November 10 . Aerial surveys of the two study areas were made con

current ly, beginning ~ hour before sunrise~ The Audubon-Mercer Area was 

searched six mornings per week and t he Sheyenne Lake Area five mornings 

per week. The starting point of each survey of the Audubon-Mercer Area 

alte r nated daily be tween Turtle Lake and Brush Lake. The estimated 

number and location of roosting crane s was recorded along with weather 

conditions and the route flmrn. 

Ground monitors provided additional coverage of the Audubon-Mercer Area 

7 days pe r week. Lake Audubon was monitored six mornings per week, and 

evening ground route s alternated daily f rom Lake Audubon to Lake 

Williams. Rou tes and techniques of data collection followed those used 

the pr evious year (USBR 1979). 

Results and Discussion 

Whooping Cr ane s 

Spring.--No whooping c r anes were observed on e ither study area 

dur i ng the spring. In No r th Dakota, a total of five confirmed sightings 

we re r ecorded between April 16 and 20, in William~, Ward, Divide, and 

McLean Counties. The sighting nearest to the Audubon-Mercer study area 

occurr ed April 16-18, 5. 6 km (3.5 mi) southwest of Riverdale and 19.5 km 

(12 mi) southwest of the Audubon Nationa l Wildlife Refuge . Four adults 

were ob s e rved loafing and feeding in a wheat stubble field adjacent to 

the Missouri River. 
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Fal l.--At 6 :05 p.m. on September 24 , 1979 , two adult whooping 

cranes were obse rved o,n the Audubon- Mercer s tudy area, 4 kIn ( 2. 5 mi) 

northeast of the t own of Turtle La ke. The b i r ds were feeding wi t h 

sandhill cranes in a stubble f ield 38 m ( 125 ft ) s ou thwest of a Type IV 

we tland and 0.8 km (0 .5 mi ) nor th of t he n or thwe st bay o f La k e Williams. 

The c ranes flew ou t of sigh t t o the southwest s hortly af ter they were 

sighted by WPRS personne1, and were no t ob s erved dur i ng subse quent 

aerial and ground survey s of t he study are a . The l ocat ion of the 

whooping cranes and the surrounding l and u s e is s h own in Fi gure 20. 

No whooping c r anes were observed on the Sh eyenne Lake Ar ea. Only t wo 

other conf irmed whooping crane sight ing s were made i n Nor t h Dako ta 

during fall migr a tion, both in Burke County. Two adu l ts s t a yed in the 

Beaver Lake Area southwest of Ligni t e, North Dako t a , f rom October 15 

until at least October 30. The other sighting , of t hree whoop i ng c r a n e s 

in flight over Porta l , North Dako ta, occ urred October 22 . 

Further informa t i on on the use o f the two study are as by whooping cranes 

will be collected during the spr ing and fall migration s of 1980 and the 

spring migration of 1981. In addition, Dr . Stanley Templ e of t h e 

Univers i ty of Wisconsin is analy z ing t h e entire GDU t o dete rmine how 

much potential whooping crane habitat exists in the area. Un t il this 

inf ormation has been compiled, no conclusions can be r each ed regarding 

critical habitat for whooping cranes with i n the t wo study a r eas. 

Sandhill Cranes 

Sprfng . --No s a ndhill cranes were observed on t he Sh eyenne Lake 

Are a during spring migration. On the Auduhon-~ercer Area, t he sandhi ll 

c ranes did not s tage large numbers as t hey did during t h e f all in 19 78. 

Sandhill cranes were observed at 26 loc ations during 14 o f 23 comp leted 

surveys of the Audubon-Mercer study area . They were first observed on 

April 9 and were still present during the final crane survey on Ma y 17 . 

The ma ximum flock size observed roos ting on t he study area wa s 280, 

though larger numbers (up to 600) we r e observed f l y i ng over the a rea . A 

da ily maximum of 645 s andhill cranes wa s recorded April 21. 
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Roost i ng patterns of sandhill cranes on the Audubon- Me r cer Area during 

the spring differed markedly f!om pa t terns observed during the fall in 

1978. No cranes were observed roosting in any o f t he we t lands use d by 

cranes in 1978. Instead, the cranes wer e a s sociated wi t h Type 

wetlands and agricultural lands in the western half of the s t udy a rea 

(Figure 21). 

Sandhill cranes used stubble fields 5 1 percent of the time , fal l ow 

fields 21 percent, Type I wetlands 18 .percent, and marshes 3 percent of 

the time. Only cranes standing in shallow water were recorded as using 

Type I wetlands, although there commonly were f l ooded areas near c ranes 

in stubble or fallow fields which may have been used as roost s ites . It 

was o f t en difficul t to determine whether the c ranes were roos ting, 

loafing, or feeding when observed in stubble or fallow fields. 

Fall.--Fall migration in 1979 was similar to t he fal l 

migration of 1978. Sandhill cranes roosted in 35 wetlands in the 

Audubon-Mercer Area between August 27 and November 10 . Daily estimated 

totals of cranes using the area are presented in Figure 22. The number 

of cranes using the area peaked at 21,350 on October 5 and, after a 

brief decline, increased again to 21,100 cranes on October 11. 

Northwest winds from 25 to 30 mph on October 6 probably contributed to 

the observed decline in numbers between October 5 and 11. 

The percent of total crane-days was calculated for each of the 

35 wetlands used by cranes to determine their relative importance to t he 

birds as roost sites (USBR 1979). Thirteen wet lands individually 

contributed 0.5 percent or more of the crane-use of the area and 

collectively included 99 percent of the total use.. These 13 wetlands 

are listed in order of descending overall importance in Table 49. The 

study period was analyzed in biweekly segments to detect shi fts in 

relative importance o f the wetlands as the s eason progressed. The 

maximum number of cranes observed on e a ch wetland and the observat i on 

date is included. 
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Over 70 percent of all crane-use in the area occurred on Lake Williams, 

compared to 47.3 percent during ~he same period - in 1978 (Table 49). The 

lake was used by 100 percent of the cranes at the beginning and end of 

the survey period (August 27 and November 7-10), and had more than 10 

times the use shown by the second most important site, Spot Lake. The 

greatest number of cranes observed roosting on a wetland at one time 

(15,800) occurred on Lake Williams on October 5, compared to a maximum 

of 11,700 on Lake Williams on September 30, 1978. Lake Williams 

contained more water this fall than last. Crane-use of the lake did not 

decrease toward the end of the migration (as it did last year when Lake 

Williams dried considerably), but increased to 83.8 percent in the last 

2 weeks of the survey. These data emphasize the need to preserve 

Lake ~villiams as a valuable resource to the cranes that mfgrate through 

the area. 

The use of Lake Audubon, Lake Holmes, and Sheyenne Lake by cranes was 

minor, as it was in 1978 (Table 50). The use of Lake Audubon remained 

about the same (2.3 percent) and the overall use of Lake Holmes 

decreased from 1.6 percent in 1978 to 0.9 percent in 1979. Cranes were 

seen only once on the Sheyenne Lake Area during 45 surveys. Nineteen 

cranes were observed on September 6, resul ting in a crane-use index 

(crane-days) of only 0.4 for the entire study area. 

The use of Lake Brekken by cranes increased from 2.7 percent in 1978 to 

5.9 percent in 1979. The greatest use occurred during peak migration at 

the beginning of October, when the water levels were abnormally low due 

to drainage of the lake associated with fish screen testing. Fish 

screen testing was initiated on October 1. Water depths steadily 

increased in Lake Brekken from about 6 inches on October 1 to a maximum 

of about 24 inches at the termination of fish screen testing on 

October 19. Crane use decreased substantially after October 13, and no 

cranes were observed on the lake after October 22, probaibly due to 

increases in water levels of the lake associated with fish screen 

testing. 
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Table 50 


RELATIVE SANDHILL CRANE USE OF SELECTED WETLANDS 

WITHIN GDU - FALL 1978 AND 1979 


1978 1979 
Crane-days Percent Total Crane-days Percent Total 

Lake Williams 
Lake Brekken 
Lake Holmes 
Lake Audubon 
Sheyenne Lake 

4,932.0(64)* 
281.0(26) 
169.0(26) 
230.0(40) 

Area 1.5(19) 

47.3 
2.7 
1.6 
2.2 

TR 

6,749.8(57) 
563.3(46) 
84.3(46) 

223.4(61) 
0.4(45) 

70.5 
5.9 
0.9 
2.3 

TR 

-*Sample size is shown in parentheses. 



OAKES AREA STUDIES 


Prairie Grouse 


Last year's studies (1978) documented the presence of greater prairie 

chickens and sharp-tailed grouse in the area (USBR 1979). In 1979, 

efforts were increased to determine the relative abundance and 

distribution of these prairie grouse. 

Photo No.1, Male Prairie Chicken, Oakes Study Area, 

WPRS photo by R. Schmidt. 
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Methods 

Listening stops described in the Biological Investigations Techniques 

Manual (unpublished 1979) were started on ~arch 28 and continued through 

April. The booming grounds discovered were periodically visited to 

count displaying males into late May. 

Results and Discussion 

Figure 23 shows the location of good and marginal listening stops and 

known active booming grounds. A listening stop was considered good if : 

(1) the wind was less than 13 kph (8 mph), (2) the morning was 

precipita tion free, and (3) there were no disrupting factors such as 

operating farm machinery, geese calling, leaves rustling, etc. Under 

good listening conditions, any booming grouse within 2.4 km (1.5 mi) 

should have been heard. A stop was considered marginal if the listening 

conditions were less than good, but not bad enough to cancel the route 

altogether. Marginal stops should have detected any displaying grouse 

within 0.8 km (0.5 mi). 

Five active booming grounds were found. Two of the five booming grounds 

were active in the spring of 1978, and one booming ground apparently 

shifted about 0.8 km (0.5 mi) north of the 1978 location. The remaining 

two grounds were not detected in 1978; one may represent a pioneering 

ground, as it was occupied only by a single male (and occasionally a 

female) • All booming grounds were in pastures associated with the 

sandhill ridge that runs between the East Oakes and the West Oakes 

irrigation areas. 

Twenty-five male prairie chickens were counted on the five booming 

grounds, which, with a usual 1: 1 ratio of males to females 

(Kirsch 1956), indicates a minimum population of 50 prairie chickens in 

the area distributed along the sandhill ridge between the East and West 

Oakes Areas. Few sharp-tailed grouse were observed. One male occupied 

a territory regularly on a prairie chicken booming ground, and only four 

others were seen in the area during the study. 
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In 1979, two sharp-tailed grouse /prairie chicken hybr i ds were observed 

(Photo No.2) on a booming ground where a single male shar p-tai l ed . 

grouse has been observed the past 2 yea r s . Th is is the first r ecorded 

incidence of hybridization in this area (L. Trip, NDGF Biologist , pers . 

comm.), but hybrids have occurred in other par t s of the Sta t e . These 

two hybrids were phenotypically strong in prairie ch i cken 

characteristics, which suggests the possibil i t y o f s econd and third 

generation hybrids. Sparling (1 979) suggests whe r e the number of one 

species is particularly low, mixed species display grounds may develop 

and hybrids may occur. 

Photo No.2, 	Sharp-tail/prairie chicken hybrid 
(note the speckling on the belly, 
and the relatively short pinnae) . 
WPRS photo by R. Schmidt. 
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Four of the five booming grounds were located in nonarable l and, ~o1hile 

the fifth (T. 129 N~, R. 58 W.) is located on a rab le (WPRS 

classif i cation) land. It is no t a n t icipa ted that the four booming 

grounds will be directly impac ted by GDU develop e nt ; however, the fi fth 

ground located on the ara b le land wou ld be a dvers e ly impacted or 

eliminated. Irriga tion of land adjacent to the four booming grounds on 

nonarable land may enhance grouse win t e r f o od supplies ( Mohler 1Q63 ), 

but the wetland drainage as sociated with irrigation will remove some of 

the cattail cover occasionally used by grouse during severe winters. 

Kraft Sl ough 

Introduction 

Kraft Slough is a prominent 340-ha (840-acre) marsh i n southeaste rn 

North Dakota that is being considered for an irrigation water storage 

site associated with GDU. This semi permanent wetland, containing over 

3 km
2 (I~ mi

2
) of marsh, is located in Sargent County 13 km ( 8 mi) east 

of the town of Oakes, North Dakota (Figure 24). Kraft Slough has been 

identified as one of 111 natural areas in the State, and is noted f or 

its Franklin's gull colony (Kantrud 1973) and has received spe cial 

recogni tion for its high canvasback production. Other studies have 

indicated a high avian product ivity and diversity (Krapu and 

Duebbert 1974). 

This year's studies were designed to: ( 1) follow up on previous 

Franklin's gull studies, (2) determine how Kra f t's Slough avian pro

duction compared to o t her s emiperma nent mar shes i n the area, with 

emphasis on over-water nesting species , a nd (3) identi fy what specia l 

characteristics account for any differences in productivity between the 

d i fferent wetlands. This i nfo r mation should provide better 

understanding of potential impacts to wildlife and wi l l aid in 

identifying measures necessa ry to adequately mit igate for wildlife 

los se s . 
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Methods 

The major semipermanent wetlands studies were (in decreasing order of 

wetland acreage): Big Slough (includes Crete GMA) , Meszaros Slough, 

Kraft Slough, Lake Taayer (also locally known as Elmer's Slough), Bruns 

Slough, Hyatt Slough (north pool only), Pickell Slough, Widmer WPA, and. 

Bauer WPA ·(east and west) (Figure 24). These wetlands were a erially 

photographed using color infrared film on June 29 , 1979. The wetlands 

were covermapped from the phot~graphs and spot-ground truthed. In areas 

where the emergent vege.t ation had not grown too tall, actual counts of 

over-water nes t s were possible using a stereoscopic light table. This 

proved particularly useful in counting nests of colonial nesting 

species. 

Waterfowl were counted throughout the spring and summer by using 

spotting scopes to survey open water areas. Open-water counts were 

supplemented by canoe and beatout (foot) surveys in emergent cover. 

Personnel consisted of two biologists so complete coverage of these 
2 2

large wetland tracts (some were over 5 km or 2 mi ) was not possible. 

Colonial nesting species received special att ention due to the potential 

adverse impacts which would resul t from development. Colonial nesting 

species studied include Franklin's gulls, black-crowned night herons, 

and eared grebes. Colony sites were mapped and nest counts made where 

possible. Banding studies initiated in 1978 were continued on 

Franklin's gulls, and a sample of black-crowned night herons was also 

banded. 

The habi tat us e d for nesting by Franklin's. gulls was examined at Kraft 

Slough and at other colony locations in both North Dakota and South 

Dako ta, (Mud Lake and Sand Lake, both part of Sand Lake N~TR in South 

Dakota; and Long Lake and J. Clark Salyer Refuges in North Dakota). 

While it was not possible to count all birds present on each wetland, 

enough time was spent in each a rea to obtain nesting and feeding s pec i es 

d i versity data and relative abundance of most over-water nesting 

s pecies. The patchy configuration of Widmer WPA encouraged waterfowl to 
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continually move from pond to pond mak ing our counts unreliable. 

Therefore, after determining that there was no colonial nesting at 

Widmer WPA, it was not studied further. 

Water samples were collected from each slough for later lab analysis, 

and each slough was also checked using a multiparameter probe. 

Parameters measured included dissolved oxygen, pH, and specific 

conductance. Benthos and invertebrate samples were collected and sent 

to the Denver E&R Center for analysis •. 

Other records that proved useful to this study include Geological Survey 

data and WPRS geology maps and tables. Soil Conservation Service aerial 

photographs were used to compare historical emergent patterns in Kraft 

Slough through drought and normal cycles from 1937 to 1979. 

Results and Discussion 

The resul ts of this study show that wetlands are widely varied eco

systems, and certain combinations of variables resul t in substantial 

differences in wildlife use. 

Table 51 lists several habitat parameters for each slough studied. 

Kraft Slough is not the largest or the smallest wetland studied, and as 

shown in Table 51, no particular variable sets the slough apart. The 

size of its open water central opening falls within the midrange of the 

others. Several of the sloughs have comparable emergent vegetation to 

open water ratios, and the dominant emergent (cattails) does not 

distinguish Kraft Slough from the other marshes. The emergent pattern 

of Kraft Slough is significantly different from the other sloughs 

studied. 

Kraft Slough had the greatest species diversity of all wetlands studied 

(Table 52). With the unusual exception of snow geese summering at both 

Hyatt and Meszaros Sloughs, all other species observed at any other 

wetland were also represented at Kraft Slough. Kraft Slough also had 

the greatest breeding species diversity. Comparison of actual numbers 

of birds using the areas is difficult because of differences in 
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Tab le 52 

1979 BREEDING SEASa~ ~1ARSH BIRD OBSERVATIa'~S BY \ULA'JD 
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Eared Grebe II 
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White Pelican 
Great Blue Heron 
Green Heron 
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Cattle Egret II 
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Black-crowned Night Heron 1/ 
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American Bittern 
White-faced Ibis 
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Snow Goose II 

II Uu Uu 
Mallard II 

u Ba ba ba Be ba be Ba ba be 
Black Duck 
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Pintail Be be Ba be be be ba be be 
Green-winged Teal bu be bu bu bu bu 
Blue-winged Teal Be Ba ba Be be Be be ba Be 
American Wigeon be bu bu 
Northern Shoveler be be ba Be be Be be be 
Wood Duck Uu Uu Ue Ue Uu Ue Bu 
Redhead Ba Ba Ba Be be Be Ba be Uu 
Ring-necked Duek Uu Uu Ue Ue Uu Uu Uu 
Canvasback Be Be be be be Be Be Bu 
Lesser Scaup Uu Uu Ue Uu Ue Be Ue Uu 
Ruddy Duck Be Ba Ba Ba be Ba be be 
Marsh Hawk be be be be be 
Sora be be be be be ? be ? 
Vi r~inia Rail be be be be be 
American Coot Ba Ba Ba Ba be' Ba Ba Ba Ba 
Common Snipe bu bu bu 
Franklin's Gull Fe Fe Ba Fe Fe Fe Fe Fe 
Black Tern Be Be Fe ba Fe Ba Fe 
Long-billed Marsh Wren Be Ba Ba be Be be be be 
Yellow-headed Blackbird Ba Be Ba Be Be Be be ? bu 

c=========================A==================================_= 


Breeding Status 
Population Status 

B breeding, eg~s, or dependent young a = abundant, numerous 
b = breeding suspected (territorial) e = common for that species 
F = feeding or loafing u = uncommon, not often seen 
U = Breeding status undetermined r = rare, seldom detected 



observability of s pecies (e grets are ~asier t o count than r ai l s ) and the 

height and density of emergen t v ege t at i on. Despi t e t h is, more birds 

nested and fed i n Kraft Slough t han in any o ther we t land studie d . Kraft 

Slough had nearly 10,000 Franklin ' s gull ne s ts, more than any other 

species, except blackbirds , on any marsh s t udied. Kraft Slough had more 

black-crowned night heron nests t han any other wetland. Big Slough, 

twice the size o f Kraft Slough, wi th the next largest colony, ha d 

serveral hundred fewer nests. 

Dabbling ducks were well repr e sented in most s loughs, and the mud bar 

loafing sites at Kraft Slough we re often used by molt i ng duck s . 

Redheads and ruddy ducks were abunda nt a t Kr a f t Slough, but canvasbacks 

were more numerous on several o t her sloughs. Coot production was high 

in all sloughs. 

Bird Observations of Note 

Franklin's gulls .--arrived at Kraft Slough in recor d numbers 

this year. Also, more birds nes ted at Long Lake NWR, and breeding sites 

undetected in 1978 were found a t Mud Lake and Sand Lake of Sand Lake NWR 

in northeastern South Dakota. In all cases, no gull nes ts we r e found 

closer to the shore than 100 m (330 ft) and most of the floa t ing nests 

we re over 1,000 m ( 3 ,300 ft) from the closest upland ( Figure 25). The 

other wetlands studi e s in the Oakes Area had very Ii ttle emergent 

vegetation 100 m (330 ft) from the nearest shore. The linear-sha ped 

we t lands , al though larger than Kraft Slough, either had very litt le 

emergent vegetation past 100 m (330 ft) from the shore or were less than 

200-m (660-ft) wide. This points out the importance of rel a t ively l a rge 

size in combination with a general l y round .shape and sufficient l y wide 

emergent buffer zone . 

Re latively I i t tle histori cal inf ormation is available on numbers of 

Franklin's gulls at Kraft Slough. Gulls have been known to nest t here 

for some t i me, but no popula t ion est imates were reported in the 

literature until 1974 when 400 pai rs were estimated (Krapu and 

Duebbert 1974). In 19 77, the marsh was mostly dry an d no gulls nested 

t here, but i n 1978, the water level i n c r eased, a nd Franklin's gul l s 
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reoccupied the same area of the marsh wher e t hey were ob s erved in 19 74 

in similar numbers. In 1979, the nest count i ncre a s ed t o near ly 

10,000 nests, and the area of the s l ough that wa s occup ied hy the gul l s 

expanded from a 100 m by 200 m (330 ft by 650 ft) a rea on the e a st side 

to fu lly occupying the entire eas t, nor th, and northwe st catta i ls with in 

100 m (330 ft) of the central opening (Figur e 25). 

Some conclusions can be made despite the limited. i nforma tion on the 

Kraft Slough gull popu lation. It appears that the gull colony is no t a 

single cohesive unit that depends on the slough year af t e r year. In dry 

years, the Franklin 's gulls migrate back to the s l ough , and if no 

suitable nesting habit a t is available may move to other are a s where t hey 

mayor may not nest. The extreme variation in the nes ting popula t ion 

indicates tha t the colony is not a single uni t, but rather a ming ling of 

nesters from year to year. Also, 1978 marked birds were observed i n the 

greatly expanded 1979 colony. Th i s observat ion indi cates that the 

1979 colony was not a totally new c o l ony , as at least some birds from 

the previous year were back. The 10-fold expansion is greater than 

could be attained through recruitment from successful nes t s. Franklin's 

gulls usually begin to breed the s e cond year' after h a tching . In 1Q77, 

there was no nes ting at all by gulls a t Kraft Slough , s o in 1979 there 

would be no recruitment of new nesters r e ared at Kraft Slough. 

These observations indicate that Kraft Slough is an important part of 

the habitat of the region-wide gull populat ion. Further obse rvations of 

banded and marked birds will be necessary to define Kraft Slough's 

influence on Franklin's gulls. 

Close examination of the 1: 12 ,000 color i n frared photogr aphs of Kraft 

Slough revealed a new method for c o lonial wa ter bird c ensus. 

Franklin's gull nes ts showed up as dist inct white dots among t he 

emergent vegetation images. This allowe d good nest c ounts t o be made of 

the colony wi th very little colony disturbance. This discovery suggests 

a technique for more accurate count s of colonial nes ting b irds, 

particularly the difficul t to count over-wate r nes ting 
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ones. Good counts were possible in areas where the cattail cover was 

only in an early green-up stag~. Tall cattails cover the nests, so it 

is important to obtain photos early in t he s ummer. Also images were 

best near the center of each photo. For best resul ts, one should be 

sure to have adequate photo overlap. 

Observations were made at the end of July of about 2·0 young gulls that 

looked mature enough to fly, but when approached would awkwardly flop in 

an attempt to fly. Closer examination revealed substantial wing bone 

deformities; s ome had fused wrist joints that prohibited extending the 

wing, while others had abnormally curved humerus bones that prohibited 

flight. These observations suggest possible pesticide-influenced 

deformities. 

White faced ibis.--were observed in 1974 at Kraft Slough 

exhibiting territorial behavior (Krapu and Duebbert 1974). No nests or 

young were found, so no confirmed nesting record was established for 

North Dakota. In 1978, no ibis were detected at Kraft Slough, but a 

breeding record was established for North Dakota at Long Lake NWR 

(Serr 1978). In 1979, a pair nested at Kraft Slough. The nest was 

successful, and three of the four fledglings were banded. The birds 

have recently been documented nesting just south of Kraft Slough at 

Sand Lake NWR in South Dakota (Serr 1978). This year, refuge personnel 

estimated 20 ibis were produced there (Schultz, refuge biological 

technician, pers. comm.). Indications suggest that these are not 

accidental records, but a definite expansion trend. 

Cattle egret.--found nesting at Kraft Slough in 1978 

estab lished the third nesting location in North Dako.ta and the first for 

the southeast part of the State. Cattle egrets were seen in the area a 

few years ago by local farmers, but previous nesting had not been 

esta b lished. The single egret nest in the black-crowned night heron 

co lony produced three young which were all banded prior to fledging. 

Sand Lake NWR, to the south of Kraft Slough, has also recently 

experienced a substantial cattle egret increase. 
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Wood duck .--had been r eported at Kraft Slough earlier 

(Krapu and Duebbert 197~). In 1979, 47 wood ducks were counted, many of 

which spent all summer and mol ted in the area. Kraft Slough has very 

few trees and wood ducks might nes t in the a r ea if nesting cavity sites 

were available. The WPRS is planning to erect several of the YCC built 

wood duck houses at Kraft Slough, and it is likely that they will be 

occupied the first year. Providing cavity nesting sites should further 

enhance the wildlife production of the area. 

The investigations that have been conducted reveal that Kraft Slough 

diffe rs from other wetlands in the study area. It appears far more 
2 2

productive for certain species than any other in the 1,OOO-km (400-mi) 

Oakes study area. 

The current reservoir design for Taayer Reservoir involves adding more 

than 6 m (20 ft) . of water to Kraft Slough. This would completely drown 

out all existing emergent vegetation. A new ring of cattails may form 

around the high waterline of the new reservoir, but the widely 

fluctuating reservoir water levels would leave the emergents high and 

dry early in the season. This would make them unsuitable for over-water 

nesters. Developing Taayer would adversely impact all of the over-water 

nesters now using Kraft Slough. 

Inundat ion of Kraft Slough to form Taayer Reservoir would destroy the 

ecosystem now occurring there. Replacement of Kraft Slough would be 

difficul t if not impossible, as several factors which make the slough 

unique are still unknown. Among the factors which have been identified 

include its rather large size combined with a generally round shape ; a 

wide emergent buffer zone; a shallow (1.5-m. or 4.9-ft) central opening 

approaching 25 percent of the wetland; stable water level in most years; 

good water quality; lacy interspersion of emergents and open pools of 

wa ter; and an early green-up time. These characteristics, at a minimum, 

would have to be present to replace Kraf t Slough, and the causes for 

some of these factors are unknown. 
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Wetlands with more open water than emergent vegetation received 

comparatively little use by feeding waterbirds. Central openings of 

marshes that had an emergent vegetation to open water ratio of 3: 1 

heavily used by feeding waterfowl on most calm mornings. For example, 

on a calm morning on either Kraft Slough or Hyatt Slough, one could 

observe a general and complete distribution of birds with broods over 

the entire open water area. Sloughs with a greater proportion of open 

water had large portions of open water free of feeding ducks on similar 

calm mornings. 

Kraft Slough is a ground water, rather than a surface runoff dependent 

marsh. The water level in Kraft Slough was not subject to the same wide 

fluctuation that disrupted other wetland nesting. Many canvasback and 

redhead nests were observed flooded out by rising water levels in the 

marshes (11eszaros and Big Sloughs) connected by a drainage ditch. In 

just the opposite situation, some wetlands were left without much 

standing water by midsummer (Pickell Slough). While Kraft Slough has no 

surface water outlets, its water quality indicates that it must be 

percolating water out through its bottom, or the basin would have become 

highly saline over a period of years. 

Of major significance to the wildlife production of Kraft Slough is the 

interspersion pattern of its emergent community. The emergent cattail 

growth is not a dense residual mat, but resembles a maze. The cattails 

are broken up by many small scattered pools with many interconnecting 

channels. This lacy interspersion pattern, more than any other factor, 

makes nesting habitat available to over-water nesters in Kraft Slough 

and particularly for diving species such as eared grebes, ruddy ducks, 

redheads, and canvasbacks. The factors that are responsible for keeping 

channels open in the Kraft emergent community are not understood. 

Various possibilities for the formation of the pockets and channels 

occurring in Kraft Slough were examined but rejected. Water depth does 

not account for the patterns as cattails were observed growing at 

varying depths from the shore to the central opening, and the open pools 

and channels were not deeper in most instances then where cattails could 
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be found. Also, histor i cal data de r ive d f r om aerial pho tos indicates 

the pools and channels shift in posit ion. This shif ting precludes the 

possibility that scattered soil type variation causes the pattern . 

Historically, muskrats have used Kra f t Slough, though none h ave bee n 

present for the past 3 years. As many as 41 9 lodges we re present on 

Kraft Slough in 1968, but the numbers declined due to disease (Elmer 

Lindseth, local trapper, pers. cornm.) to a total of 7 lodges by 1974 

(Krapu and Duebbert 1974), and by 1977 when the studies were initiated, 

no muskrats were observed. The vegetation still displays the lacy 

pattern which shifted from 1974 to 1979, in spite of the fac t that the 

water level dropped in 1977 and exposed the emergent openings to cattail 

seeding. There has been high muskrat use of the other wetlands studied, 

yet these wetlands do not exhibit the lacy pa ttern of emergents. 

Therefore, it is unlikely that muskrats are responsible for keeping the 

emergents interspersed. 

Historically, Kraft Slough shows a remarkable stability. Examination of 

aerial photos from 1937, 1960, 196 8 , and 1979 (Figures 26, 27, 28, and 

29) shows quite similar vegetation patterns which are no t the case for 

several of the surrounding sloughs and marshes. The ground-water 

influence and perhaps the underlying Spiritwood Aquifer (Armstrong, 

USGS, pers. cornm.) can explain the relative stability of Kraft Slough. 

Kraft Slough had one of the earliest green-up time s o f t he wet lands 

studied. Meszaros Slough was over a month later in greening-up than the 

other marshes. The causes of the wide difference in green-up times was 

not determined, but many over-water nes ters arrived while ice was s till 

on the central pools. The earlier the green up time, t he be tter 

protective cover for nests and broods. 

Kraft Slough is in a relatively undisturbed state c ompared to other 

wet lands studied. Bruns Slough is divided by State Highway 13. Big 

Slough and Lake Taayer are bisected by railroad tracks. A maj or 

powerline crosses Meszaros Slough and was responsible for waterfowl 
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mortality. Bruns, Big, and Meszaros Sloughs are all interconected by a 

drainage ditch. 

The water depths of all wetlands in all places measured was less than 

2 m (6.6 ft). Nost of the wetland area had a water depth of less than 

1.0 m (3.3 ft). Bauer WPA (east) was an exception with a rather rapid 

bank slope to a stable depth of 1.5 m (4.9 ft). All other sloughs had a 

large shallow periphery. Kraft Slough's maximum central opening water 

depth was 1.5 m (4.9 ft). 

In summary, it appears that an ideal marsh should possess the following 

characteristics to attract a diverse wildlife population: (1) large 
2

size; (2) round, rather than linear, if marsh size is less than 1.6 km

(1 mi2); (3) wide emergent buffer zone; (4) a shallow central opening 

approaching 25 percent of the wetland; (5) stable water level wi th 

periodic drawdown; (6) good water quality; (7) lacy interspersion of 

ernergents and open pools of water; (8) early green-up time; and (9) 

relatively undisturbed state. 

Kraft Slough is an important wetland in the Oakes Area. It is stable 

and rich in wildlife. The proposed Taayer Reservoir would destroy the 

over-water nesting and feeding habitat at the slough. The documentation 

of several rare State nesting records at the slough demonstrates its 

high wildlife value. 

RECEIVING STREAMS INVESTIGATIONS 

Introduction 

The Final Supplementary Environmental Impact Statement for the GDU (FSES 

79-7) states that: 

"Project waters would stabilize and increase flows 

in the James, Souris, Wintering, Sheyenne, and 

Wild Rice Rivers, and the Red River of the North. 

Increased fish habitat would resul t, as would a 

reduction of the incident of fish kills due to 

more oxygen and/or less seasonal drought. Present 

regular periods of low- and no-flow condi tions 

would be alleviated. Increased and stabilized 
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flows wou ld a l so resu l t in a change in the aquat ic 

e cosystems. I nc r eased flows would have a scouring 

e ffect in some r eaches , a nd deposi ts of fine silty 

ma t er ial may · be reduced i n size, thus increasing 

the d i versity of sub s trate s and aquatic 

invert ebrates. This ma t er ial would sett le and 

gradually build up where the current slows in 

poo ls and vegetated reaches." 


A major ef fe ct of increased fish habitat in the receiving streams would 

be to al l ow certain fish to expand t h e i r range. The International 

Garr i s on Diversion Study Board (IGDSB) recognized that increased fish 

h abitat and movemen t could enable several fish species to move through 

the GDU from t h e Missouri River System to the Hudson Bay drainage and 

potent ially impact the commerc ia l fisheries in Canada as much as 

75 percent. Of the species of spec i al c oncern identified by t h e I GDSB, 

the g i zzard shad is f ound in the lower James River (IGDSB 1976). 

Inves t igations were initiated on the James River above Jamestown and the 

She yenne Rive r near New Rockford in 1979. The James River will be the 

f i rs t major s tream to be affected by the GDU in the Missouri River 

bas in, a nd the Sheyenne River will be one of the first rivers in the 

Hudson Bay d rainage to be affected by t he GDU with the proposed 

deve lopment in the New Rockford and Warwick-McVille Areas. 

The init i al work in the rec e iving streams was centered on developing 

a qua tic habitat evaluation techniques suitable for use on prairie 

streams such as t he James and Sheyenne Rivers. Several such techniques 

have been developed primarily for use in cold-water, mountain-type 

sys tems, but are not entirely applicable to streams in North Dakota. 

Preliminary analys i s identified several parameters which could be used 

in comb ination to determine the qual i ty of prairie stream habita t. 

These i n c l uded : bo ttom profile, veloc ity, substrate, water width, bank 

cha rac ter is tics ( including stability, composition, cover, and profile), 

aquat ic vegeta tion, overall cover provided by shading from bank and 

aquat i c vege t ation , wa ter surfa ce height in rela t ion to a fixed feature, 

benthic i nvertebrate c ommunities, water qual ity, and photographic 

documentat ion of site appearances. When enough information is obtained 
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on a prairie stream to characterize various stream reaches, then 

accurate estimates of the sui tabili ty of the stream for various fish 

species can be made using life history data and fish collections. Other 

influences such as obstructions to fish movement, other fish species in 

competition, etc., may preclude the actual presence of a particular fish 

species. 

Additionally, accurate records of these parameters can be used to 

document physical changes occurring to .the receiving streams due to the 

GDU development and allow for modification of the operating plans to 

minimize impacts. 

Following is a brief description of the James and Sheyenne Rivers 

followed by a general description of the actual methods used to measure 

the aquatic parameters. 

James River Descript~on 

The James River originates in south-central Wells County near Fessenden, 

North Dakota. It flows east, then south through North Dakota and South 

Dakota to its confluence with the ~issouri River near Yankton, 

South Dakota. In the upper reaches, the river forms a series of 

unconsolidated marshes and sloughs without any defined stream channel. 

River flows are variable and, in some years, cease by August. March 

through May are the normal high-flow periods; however, 1979 was 

exceptional with high flows continuing into August due to heavier than 

normal snowpack and rainfall. Total dissolved solids (TDS) as low as 
3 3200 mg/l have been recorded at peak flows of 11 m /s (400 ft /s). and TDS 

as high as 700 mg/l have been recorded during low-f+ow periods. The pH 

has ranged from 7.6 to 8.8, and the river is characterized as slightly 

alkaline. 

Sheyenne River Description 

The Sheyenne River originates in northwestern Sheridan County near 

Krueger Lake, North Dakota, and flows eastward to its confluence with 
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the Red River near Fargo, North Dakota . The upper sections of the 

river, as with the Jam~s River, have intermittent flows a nd a poorly 

defined stream channel. TDS ranges f r om about 200 mg/ l to 2,000 mg/l 

with an average of 600 mg/l recorded near Harwood. USGS recor d s from 

1975 to 1978 indicate a pH range from 6.9 to 8. 6 . 

Me t hods 

Thirty-two habitat site s were selected on the James River , and f our we re 

selected on the Sheyenne River. The average river distanc e between 

sites was 8 km (5 mi). Sit es were located t o avo id b i as due to man-made 

influence s such as bank stab i lization and road crossings . 

Each habitat site wa s 150 m (492 ft) in length and was crossed by a 

minimum of 5 transects, 30 m ( 98 ft ) apart (Figure 30). Each transe ct 

was placed at right angles to the stream f l ow and was permanent l y marked 

with steel stakes driven into the ground. If a unique feature of the 

site was not crossed by a transect (i.e., the only high-qua lity pool in 

the site), then that feature was crossed by an addit i onal t ransect . 

The following measurements were made at each transect: 

1. Depth: A minimum of 15 equally spaced depth measur ements were 

made along each transect. The interval between depth measurements was 

determined by the water width at each transect. Depth was recorded 

between established intervals where the bottom topog raphy changed 

radically. 

2. Substrate: The substra t e that occurred at each posi tion whe re 

depth was measured was documented. The substr ate was examined by hand 

and classified using the following crite ria: 

Boulders over 30 cm (12 in) in d i ameter 
Large rubble 15- 30 cm ( 6-12 in) in diame t e r 
Small rubble 7-15 cm (3-6 i n) in diamete r 
Coarse gravel 3-7 cm (1-3 in) in diameter 
Fine gravel 0 . 3-3 cm (0.1-1 in) in diameter 
Sand 0.3 cm (0.1 in) in diameter 
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Sil t very fine organi c ma terial 
mixed with clay and sand par t icles 

Muck de composed organic ma terials 

3. Total wate r width: Wa ter wid t h was measure d a t each t ransect. 

When a channel separation occurre d, width measurements were recorded 

separately for each channel. 

4. Bank profile : Horizontal a nd vertical measurements were made 

from water level to the high water mark or to the top of the obvious 

stream channel when t he high water mark was more than 50 m (164 ft ) from 

the water surface (Figure 3 1). 

5. Bank cover: Bank cover with r espect to cover ove r the wa t er 

provided by shade was eva l uated 15 m ( 49 f t) above a nd be l ow each 

transect on both banks . The c riter ia was applied, if a t any time during 

the day, the water surface was s h aded by the bank vegetat ion. The 

prominent bank cover spe c ies were recorded. 

6. Bank sta bility: The bank stabi l i ty was evaluat ed 15 m ( 49 ft ) 

above and below each transec t on bo th banks. The bank s t ab i li ty was 

ra ted totally stable, greater than 50 percent stable , less t han 

50 percent stable, or tota lly unstable using the following cri teria : 

a. 	 Totally stable: No evidence o f bank damage, ungu l a t e 

use, bank eros i on, o r sloughi ng. Rooted vege t a t ion 

adding to stability. 

b. 	 Greater than 50 percent stable : Some erosion and 

sloughing pre sent, but recovery pre sent seasonally. 

Rooted vegetation ad ding to stability . 

c. 	 Less t han 50 percent s table : Eros ion and s loughing ver y 

evide nt, no recovery evident unde r most circums tance s. 
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d. 	 Totally unstable: Severe erosion and sloughing present 

a nd erosion constant. 

7 . Bank composition: Bank composition was r ecorded 15 m (49 f t) 

upstr eam and downstream of each transect . Bank composition was 

c l a ssified as l oam, gravel , s and , clay, organic material, or as a 

combination of these. 

8. Aqua tic vege t a t on: .Linear measurements of the aquatic 

vegetat i on by species, both submergent and emergent , were made along 

e ach transect l ine. 

9. Velocity: Three velocity measurements were made at each 

t ransect (one at t he deepes t point and one midway between t he deepest 

po i nt a nd each bank). 

10 . Pool-riff le r atio : The l inear width of poo ls and r i ff le s 

f alling along the transect was recorded . 

11 . Pool qual i t y: The qua l ity of each pool e ncountered a l ong each 

t ransec t was subjec tiv e ly de termi ned us ing the fo llowing cri t eri a : 

a. 	 High qual ity: At l e as t I m (3 ft) deep, three t imes 

longe r than wide, at l east 50 percent cover due to 

shading, ove r hang, or s ubmergent and emergent vegetat i on. 

b. 	 Medium quality : Greater t han 30 cm (1 ft) deep, 10 t o 

50 percent cover, twice as long a s wide. 

c . 	 Low quality: Less t han 30~cm ( I-ft) deep, 0 to 10 

pe rcent c over , less than t wice as long a s wide. 

The fo llowing measu rements we re taken at each l50- m (492- ft) site 

surveyed: 

1 • Water surface: The hei ght of the water surface from some 

permanen t s tructure near the site was recorded. 
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2. Invertebrates: Duplicate benthic samples were taken at points 

wi thin the site (i.e., duplica.te samples from pool areas, riffle areas, 

etc.). 

3. Water chemistry: Point readings using a multiparameter probe 

were taken at each site. Parameters measured included dissolved oxygen, 

pH, electrical conductivity, and temperature. Additionally, water 

chemistry information was obtained from USGS stations located on the 

James River including turbidity, TOS, and nutrient levels. 

4. Photographic documentation: Each site was photographed to 

document general appearance. 

5. Land use: General land use in the surrounding area was 

recorded at each site. This was classified as rangeland, cropland, 

idled, etc. 

6. A general written description of the site was made including 

upstream influences, evidence of cattle erosion, feed lot influence, and 

any other observations of conditions which would affect the quali ty of 

the aquatic habitat or presence of fish. 

Results and Discussion 

James River 

The composition of 160 transects (5,395 m or 17,804 ft) of river bottom 

was examined. Muck and silt constituted 71.6 percent of the substrate. 

Riffles and pools constituted less than 1 percent of the stream sections 

with the rest being classified as run type of habitat. Stream width 

varied considerably from a minimum of 9 m (30 ft) to a maximum of 

107.5 m (355 ft). The average depth encountered was 1.1 m (3.2 ft.) 

with a maximum depth of 2.45 m (8.1 ft). Twenty-three species of 

aquatic plants were encountered with pond weed (Potamageton, sp.) the 

most prevelant. The James River showed a wide variation in physical 

habitat. The variation in habitats with regards to width, depth, and 
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available cove r are displayed in Figure 3 2 . Ave r a ge width, ave r age 

depth , and percent of cover provided by aquatic vegetation are 

i llustr ated in Fi gur es 33, 34, a nd 35. 

Sheyenn e River 

A total o f 466 . 6 m (1, 540 ft) o f river bottom was examined f or 

composi t ion. MUc k and silt comprised 57.7 percent an d 25 .7 percent of 

the s ubstrate , respectively . The stream width varied f r om 12.4 m 

(41 f t ) t o 48. 1 m (158 ft) averaging 23.4 m (77 ft). The average stream 

dep th for t he sites examined was 0.9 m (3.0 ft ). 

Genera l 

Me thods used in 1979 will be u sed on selected sites in continuing years. 

Much ana lysis and background information needs to be gathered before any 

specif ic de te rmination of habitat quali t y with relation to the fish 

species present or potentially inhabiting the receiving streams can be 

made. These studies show this technique can be used to accurately 

document physical changes i n aquatic habitat due to GDU. This can be 

accompl i shed if 3 to 5 years of da ta a re collected on the receiving 

streams before GDU flows enter them. The 3- to 5-year period is needed 

due to the var iations in annual precipitation experienced fr om year to 

year i n North Dako t a. 

Further research needs include documenting the fish species which occur 

at each site, and the habitat needs of those fish. 
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APPENDIX A - SU~Y OF BIOLOGICAL CONTRACTS 

Remote Sensi ng 

Title: "An Analysis of a Remote Sensing Technique for Project Planning" 

Contract No. : 60- V00 11 

Contrac tor: Environmental Research and Technology, 
Road, Concord, MA 01742 

Inc., 696 Virginia 

Obj ec t ive : Provide data desc~ibing land use and habitat using remote 
s ensing t echn iques f or t he Cent ral Section, Garrison 
Diversion Unit. 

This data is t o be used in a geographical info rmation 
system f or quick ana lys is of project impacts using various 
alterna t ives. 

Progress : 	 Color infra-red photographs were taken ; ini t ial fi e l d 
checking has been conducted and the techn i que was deter 
mined h igh ly accurate . Final digitization of the da ta 
i s being c onducted by New Mexico State University 
Phys i cal Sciences Laboratory. 

Dakota SkJ-pper 

Title: "A Report on t he Stat us of the Dakota Skippe r (Hesperia 
daco t ae) Wi t hin t he Garr i son Diversion Unit, North Dako t a" 

Contrac t No .: 9- 01- 62-08340 

Cont r ac tor: 	 Dr . Tim L. McCabe , New York State Museum, State Education 
Bui ld ing N-982, Albany, NY 1223 4 

Objectives: 	 ( 1) Determine the present distribution of the Dakota 
skipper on l ands pr oposed for irrigation development 
on the Garrison Di version Unit, and (2) determine 
the amount, quality, and location of habitat suitable 
for Dakota skipper on lands proposed for irrigation 
development on the Garrison Diversion Uni t . 

Progress: 	 Fi nal r epor t was issued from field work completed during 
t he summer of 1979. Two sites within GDU contained t he 
Dakota skipper . Dr . McCabe fel t that the proposed GDU 
wou ld not have any impac t on the Dako ta skipper. 
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Whooping Cranes 

Title: 	 "An Evaluation of the Impact of the Garrison Diversion Unit 
On Whooping Crane (Grus americana) Higration Habitat" 

Contract No.: 14-16-0009-78-091 

Contractor: 	 University of Wisconsin, 750 University Avenue, Madison, 
WI 53706 

Objectives: 	 (1) To compile a catalog of information from all confirmed 
sitings of whooping cranes. within the GDU area between 
1950 and 1980, (2) to identify, quantify, and delineate on 
maps those wetlands with the GDU area that in 1979 were 
suitable for migrant whooping cranes to use for roosting, 
and (3) to provide on the basis of available information, an 
assessment of wetlands in the GDU area that will be suitable 
for migrant whooping cranes to use after the project is 
completed. 

Progress: 	 All field data was collected and compiled during the fall 
of 1Q78 and summer of 1979. Data analysis is now complete, 
and the final report is due ~n February 1980. 

Fish Distribution 

Title: 	 "Distribution of Fishes in North and South Dakota Basins 
Affected by the Garrison Diversion Unit" 

Contract No.: 9-07-60-V0029 

Contractor: 	 Dr. John B. Owens, University of North Dakota, Grand Forks, 
North Dakota 58201 

Objectives: 	 (1) To determine the present distribution of fish in the 
waters of North and South Dakota affected by the GDU, 
(2) to document the life histories of the fishes in the 
GDU system, and (3) to publish a book containing all the 
fishery information to date regarding the occurrence, 
distribution, and life history informa~ion of the fishes 
in the GDU system. 

Progress: 	 All work has been completed to date. Final publication is in 
•draft fonrr and will be completed and published in spring of 

1980. 
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Fish Parasites 

Title: 	 "Analysis of Pi scive Parasito-Fauna in Streams Within the 
Area of the Garrison Diversion Unit, North Dakota" 

Contract No.: 14-06-600-1560A 

Contractor: 	 Dr. Harry Hol loway, University of No r th Dakota , Grand Forks, 
Nor th Dako t a 58201 

Objective: 	 To determine the present occurrence of fish parasites in 
streams within the GDU . 

Progress: 	 All work has been completed and i ndividual reports f or each 
drainage within t he GDU have been received. A final report 
is expe c t ed t o be completed in 1980. 

Utah Chub 

Ti tle: 	 "Distribution of Utah Chub in the Missour i Rive r Drainage" 

Contract No.: 8-07-60-V0214 

Contractor: 	 ~ontana Department of Fish and Game , Route #3 , Box 213, 
Bozeman, ~ 5971 5 

Objective: 	 (1 ) To de termine the present di s tr i bution of Utah chub 
i n the l-~issour i River basin , (2 ) t o de t ermi ne the rate 
of downstream movement of the Utah chub since its intro
duction in the Missouri River s ys tem. 

Progress: 	 All work has been comp l eted and a final r eport received . 
Si nce Utah chub was introduced to the system in 1935 at 
Hebgen Lake in 1935, it travel 312.7 rive r km (194.3 mi) from 
Hebgen Dam to Hanse n Dam, and was fir s t noticed in Hansen Lake 
35 to 40 years later. Th i s yie lds a dispe r sal rate ranging 
8.9 Ian (5.5 mi) to 7 .3 Ian (4 . 5 mi) per year . 

Title: 	 "A Study of Eggs and Early Larvae of the Utah Chub, Gi la a t raria" 

Contract No.: 230-137-8 

Contractor: 	 Dr. Charles R. Berry , Utah State Univer si ty, Logan , 
Utah 843 22 
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Ob jective : To determi ne the variability of Utah chub egg and 
larvae size wi thin and be t ween chub populations in 
three Western states and t o develop cultural methods for 
the laborator y maintenance of t he Utah chub. 

Pr ogr es s: 	 All work has been completed. The draft final report has 
been received and the final repo r t will be completed in 
March 1980. Egg and larval sizes were determined and 
a manual for culture of Utah chub has been developed. 
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