
NEW ROCKFORD STUDIES 






INTRODUCTION 

Studies were initiated in 1978 to determine the impacts of sprinkler 

irrigation development on wildlife as a result of GDU. The objective is 

to determine the relative abundance and distribution of wildlife and 

wildlife habitat in an area planned for irrigation development, and to 

monitor relative abundance and distribution until wildlife populations 

adjust to the more intensive irrigation agriculture. 

New Rockford Study Area 

The New Rockford study area is described in the FSES 79-7 (USDI 1979). 

The area consists of 8,472 irrigable hectares (20,935 acres) located 

northeast of New Rockford in Eddy County (Figure 2). The area is pre

dominantly agricultural, and consists of 69 percent cropland, 22 percent 

grassland, 6 percent wetland, and 2 percent planted trees. Some private 

irrigation is being developed in the area. The New Rockford irrigation 

area consists of mostly fine sandy soil.overlying medium to coarse sands 

and gravel. The adjacent control areas in Eddy and Benson Counties have 

sandy types of soil, but an exact subsoil match for a similar sized area 

was not possible. 

Study Site Selection 

Study sites were selected to sample at least 10 percent of the total 

arable land in the proposed New Rockford irrigation area. The random 

selection of 25 quarter section study sites allowed approximately 

12 percent coverage. An equal number of control si tes were randomly 

selected for comparison of data, but right-of-way (ROW) could not be 

obtained on all sites. Also, ROW was restricted on some si tes after 

studies were begun. Therefore, the number of control sites varies from 

23 to 24 depending on the study. In addi tion, 8 WPA quarter sect ions 

were selected to provide c0111parative information on areas managed for 
~ 

wildlife (Figure 2). 
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Parameter~ Studied 

The following 1978 studies were continuen in the New Rock f ord study area 

in 1979: 

Land Use and Habitat 
Res i dual Vegetation 
Breeding Birds 
Roadside Bird Survey 
yJaterfow1 
Raptors 
tfu~ma1ian Predators 
Dee r 
STTla l l IVammals 

In addition, mourning dove and pra i rie grouse surveys were initiated in 

1979 in the New Rockford Area. Progress reports on each New Rockford 

study are presented in this sec t ion . 

Terminology 

I n this se ction, the term irrigation area refers to areas proposed for 

irr i ga tion. At this t i me, actual GDU i rrigation cieve lopment has not 

t aken pla ce . 

Random i rr i gation quarter section study sites are referred to as irri

gation quarters in th i s report. Study sites in the control area and on 

WPA quarter sections are r efe rred to as control quarte rs and HPA 

quarte r s, respectively . 

Scope of New Rockford Studies 

The se s tudies are ci esigned to monitor wildlife populat ions in the tl'ew 

Rockford study a r ea fo r several years (construct ion dates are not yet 

f i r mly e s t ab l i shed) before irr igation development and fo r a minimum of 

5 years after the study a r ea is irr iga t ed. Data ~dll document t he 

impacts of sprinkler irrigation on wildlife , and ciete rmine what changes 

occur. Interim data obtained c an be used by ylPRS planning to design 

irrigation systems that are more compatihle with the wildlife resource. 
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~THODS 

Tech n i ques used in the in 1979 were, f or t he most part, standardized 

techn iques used in other studies conducted in the Prairie Pothole 

Reg ion. Details of the 1979 techniques are contained in a manual (un

published 1979) for use by field personnel. The following is a brief 

description of the techniques used in the New Rockford Area. 

Land Use and Habitat 

The s t udy si t es were covermapped and habitats recorded as described in 

the 1978 annua l report using photographs taken in ~ay 1979. The sites 

were individually checked in July and November of 1979 to record changes 

wh i ch occurred during the season. 

Residual Vegetation 

Res i dual vege ta tion (vegetation remaining after winter) was measured on 

quar te r section study sites between April 25 and May 14, 1979. The 

height-density of residual vegetation of specific habitats was measured 

using visual obstruction methods described by Robel, et ale (1970). 

Breeding Birds 

The method s used in 1979 were the same as those in 1978 using techniques 

developed by Stewart and Kantrud (1972). Each study site was surveyed 

once between ~ay 13 and June 2, 1979, and once between June 18 and 

July 8, lq79. 

Roadside Bird Survey 

Ro a dsid e b i r d surveys were c onducted June 11-14 in the irr igation area 

and t h e cont r o l areas (Figure 3). ~ethods were based on the standard 

instruc t ions for t h e Cooperative Breeding Bird Survey of North America 

(available from the Migratory Bird and Habitat Research Laboratory, 

Laurel, ~faryland). 
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Waterfowl 

Three t ype s of wa terfowl censuses ~7e re conducted i n t he study area in 

19 79 : ground breeding pair counts, aer ial breeding pair counts, and a 

cable-chain drag nest s ea rch. Both the ae ria l hreeding pai r counts and 

t he nes t s earch were pilot stud ies to eva1ua te their s ui t abil i t y for 

monitor ing changes in water f owl po pula t i ons re l ated to i rriga tion 

development in the area. 

Breeding Duck Study (Ground) 

Two breeding pair counts were conducted i n 1979 : t he firs t , during ~a 

9- 14, c ensused early nest ing spe cies (ma l lard , pin t a il , and canva s ba ck) 

and t he second , during ~ay 27-31 , censused late nest ing species (al l 

other ducks ). Techn i ques fol l owed t hose of Hammo nd ( 1969). 

Breeding Duck Study (Aerial) 

Two aerial breed ing pa ir coun t s we re conducted i n 1979 to coincide wi th 

the ground breedi ng pair count s. Techniques gene rally fo llowed t hose o f 

the u .S. Fi s h and Wildlife Service (USFWS 1977). Sixte en percent of the 
2324 km ( 125 mi 2) study a r e a was census ed during the aerial breeding 

pa i r cens us wi t h 212 km (82 mi) o f transect s (Table 1). Ground che cks 

were made on May 10 a nd 12 for t he fi rs t count and on !-.fay 29 fo r t he 

s e cond count t o ca lcua1te vis i bility rates for each species. 

Nest Sear ch 

A single ne s t search wa s conduc ted on se lec ted s t udy qua r t e rs in the 

study area be t ween June 6 and J une lO us ing cable-cha in sear ch tech

n i ques (Higg i ns, e t a1 . 19 77) . 

Mou r ning Dove s 

Mo urnl.ng dove c ensuse s were in i t iated in t he study a rea i n 1979. Two 

32- km (20- mi ) transec t r outes were es tab lished , one e ach in the control 

16 
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Table 1 

TRANSECT DATA , AERIAL DUCK PAIR CENSUS 

New Rockford Study Area - 1979 

Area 
Tota1

2
Area 

(km ) 
Transect 

Length (km) 

Total 
Transect

2Area (km ) 
Total Area 
Sampled (%) 

Irrigation 
Control 

113.2 
210 .8 

46.67 
85.30 

18.78 
34.32 

16.6 
16.3 

TOTALS 324 .0 131.97 53.10 16.4 



and irriga t ion a reas . Both routes are wi thin the arable land of the 

study area. The survey procedures followed those described by the U. S. 

Fish and Wildlife Servi ce on Form 3- 159 (197 3, avail able f rom Offi ce of 

Migratory Bi r d Management, Laurel, Mary land) . 

Prair i e Grouse 

Listening rout es were e stablished in the study area; however, heavy snow 

and blowing wind condi t ions prevented a systema tic search. When pos

sible, sea r ches were made, and any obse rvations of pra i rie grouse wer e 

noted during t he spr i ng and thr oughout the summer. 

Rapto r s 

Raptor survey me thods were modified f rom those used in 19 78 , and 

consisted of °nest searches conducted over a 
2

124-km 
2

( 48-mi) bl ock . Two 

nest searches were conducted, one during the last week of Apr i l and t he 

fir s t week of May, and a s econd from the third week i n June through t he 

first week of July. 

Nes ts located dur ing the pe r formanc e of other studi es were a lso 

recorded. Pairs observed in pr eliminary territor i a l displays , but wh i ch 

did not nest at tha t part i cula r site, were recorded but are not i nc l uded 

in t otal s. 

Mammalian Predators 

Field pr ocedures for predator scent stat ion surveys out l ined by Linhart 

and Knowlton (19 75) were used in 1978 and modified f or use on smal ler 

s tudy areas in 1979 as descr ibed by Rough ton (1979, i n press). Surveys 

were conduct ed during the second week of September. A t otal of 24 sur 

vey lines were established. Twelve line s each were located i n both t he 

irrigation and contro l areas. 

17 




Deer 

Aerial and spotlight surveys were conducted in Benson and Eddy Counties. 

The aerial survey was conducted on February 28, 1979 , when snow cover 

was considered adequate throughout the entire study area. Transects 

were flown at I.6-kro (I-mi) intervals ove r the entire study area plus 44 

km (17 mi) of the Sheyenne River adjacent to the study area. 

The spotlight survey was condu~ted July 17-19, 1979. The control routes 

comprised a total of 58 km (36 mi). The proposed irrigation route con

sisted of 61 km (38 mi). 

Small Mammals 

The small mammals survey techniques were changed from those used in 

1978. The 1979 sampling method used a line transect of snap traps 

simi lar to that used by Golley, et al. (1965). The sampling was con

ducted ove r a 10-day period in April . Trapping was conducted im

mediately after snowmelt to provide an i ndex of the abundance and 

di stribution of species prior to reproduction. All specimens were 

dissected for analyses of sex, age, and reproductive characters. 

RESULTS AND DISCUSSION 

Land Use and Habitat 

The data from 1979 are tabulated in Table 2. The control and irrigation 

sites are similar : cropland comprises about 70 percent of the sites, 

grasslands occupy 15 to 20 percent, and wetlands 8 to 12 percent. l.n>A 

sites were dominated by grassland (51.8 percent) and wetland habitats 

(43.6 pe rcent). 

Only the irrigation sites are directly comparable between 1978 and 1979 

because of site changes in the control and WPA sites. In the irrigation 

area, the largest change was a 36 percent (35-ha or 86-acre) reduction 

in grassland acreage between fall 1978 and July 1979. This is approxi

mately balanced by the 32 percent (23-ha or 57-acre) increase in wetland 

18 
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acreage, probably the resul t of the heavy winter snows and a la te 

spring . 

Residual Vegetation 

Four thousand seven hundred and sixteen visual obstruction measurements 

and 1 ,179 vegetation height measurements were made in 1979 (Tahle 3). 

Measurements were taken in 63 fields totaling 1,022 ha (2,525 acres) on 

37 study quarters. Seven gras~land and two agricultural habitats, which 

included five different treatments, were sampled (Table 3). Vegetation 

height-density and height varied with both vegetation type and 

treatment. The average overall height-density in all fields was 0.38 dM 

(1.5 in) and ranged from 0.0 dm in harvested small grains, legumes, and 

heavily gra zed mixed grasslands to 1.85 dm (7.3 in) in a f ield of seeded 

nesting c over. Generally, grazed areas had the lowest height densities 

followed by harvested a nd idle habitats (Figure 4). Heavily grazed 

habitats had the lowest height oensity, 0.04 dm (0 . 2 in) compared to 

lightly grazed areas, 0 . 17 dm (0.7 in) and monerately grazed habitats, 

0.32 dm (1.3 in). ~.foderately grazed habitats had a greater height

density than lightly grazed areas because of the inclusion of two fields 

of grassland-brush habitats, 0.52 dm (2.0 in) in the moderately grazed 

sample. Harvested habitats (small grains, legumes, and hayed grass

lands) had an average height-density of 0.20 dm (0 . 8 in) compared to 

0.68 dm (2.7 in) for all idle habitats. Vegetation height measurements 

generally showed the same relationship to habitat and treatment as 

visual obstruction mea surements. He ight readings were positively cor

related with he.ight-density readings (r= . 776, PL .01). 

Residual vegetation measurements will be correlated with wildlife 

population data ano covermapping information to more accurately describe 

changes i n wildlife populations and habitat associa ted with irrigation 

development. 
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Breed i ng Birds 

The number of birds observed on n study site ranged from a maximum of 

56 8 birds to a minimum of 41 in comparison to 580 and 5 2, respec t i v e l y , 

in 1978. The maximum number of indicated pairs was 252 and the minimum 

was 18 compared to 20 2 and 17 in 1978. A total of 18,456 birds of 

137 species was observed on the study sites. 

Seventy-seven species (compared to 83 in 1978) exhibited breeding or 

terri torial behavior on the study sites. Seventy-one of these were 

recorded on either irrigation or control sites (Table 4). The popu
2 2

lations of the total irrigation area (84.72 km or 32.71 mi ) and an 

equal control area were projected for these species. Th e number of 

breeding species on a quarter section ranged from 2 to 38, with a mean 

of 17 . In 1978, the range was 3 to 37, with a mean of 16. ~~A study 

s i tes, which are managed for wildlife, had the greatest mean number of 

breeding species (28). The control and irrigation sites had means of 14 

and 18 , respectively. In 1978, the irrigation sites had a mean of 15. 

Because of site changes, WPA and control sf tes are not directly com

parable from last year to this year. Those species which totaled at 

least 100 recorded pairs during 1978 or 1979 are shown in Table 5, which 

compares density and habitat preferences for those species. 

Four species (horned lark, red-winged blackbird, grasshopper sparrow, 

and savannah sparrow) comprised 35 percent of the total number of 

breeding pairs recorded. This compares to 1978' s four maj or species 

(horned lark, red-winged blackbird, clay-colored sparrow, and brown

headed cowbird) which comprised 38 percent of the breeding pairs. 

Agricul ture comprises the major land use in the s~udy area. Horned 

larks are the predominant species associated wi th agricul tural lands 

and, therefore, are the most abundant species in the study area 

(Table 5). Grasshopper and savannah sparrows were the most abundant 

spe cies recorded in grassland habi ta ts, with more than half the indi

cated pairs for those species recorded there. Yellow-headed and red

winged blackbirds were the most a bundant species recorded for wetlands 
2 2 2

with 52.6 pairs/km (136.2 pairs/mi ) and 5 1 .0 pairs/km (132 .1 pairs/ 
2

mi ), respectively. 
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Table 4 

BREEDING BIRD DENSITY AND POPULATIONS PROJECTED TO 84 . 72 KM2 
IRRIGATION AND CONTROL SITES 

New Rockford Study Area - 197q 

Irri~ation Control 

Specie s Pa i rs /km 2 Proj ected 
Population Pairs/km2 Projected 

Populat i on 

Horned lark 20 . 38 1, 727 20.78 1, 761 
Savannah sparrow 9. 64 816 5.5 3 469 
Brown-headed cowbird 8.21 696 4.96 420 
Red-winged blackbi r d 8.09 686 6.50 551 

Cl ay-colored s parr ow 6.61 560 2.18 185 
Gras shopper s parrow 6.49 549 11.57 981 
Bobol i nk 6.42 544 8.17 692 
Blue-winged teal 4 . 20 356 1 .61 136 

Mourning dove 4.14 351 2.96 251 
We s te rn meadowlark 3.89 330 4.57 387 
Common ye llowtbroa t 3. 77 319 0.3Q 33 
Chestnut-collared longspur 3. 64 309 11.26 954 

Ve sper sparrow 2 .90 246 1.68 142 
Ye llow-headed blackbir d 2 . 78 235 0.32 27 
Barn swallow 2 .16 183 0 . 06 5 
House wren 1 .85 157 0.39 33 

Pintail 1 .79 152 1 .16 98 
Wil son ' s phalarope 1.61 136 0.84 71 
Ma llard 1.48 126 0.65 55 
Eastern kingbi rd 1. 42 120 0 . 71 60 

Common grackle 1 . 17 99 1 . 81 153 
Northern shove ler 1 .11 94 0.77 65 
American r ob in 1.11 94 0 . 13 11 
Least f lycatcher 1 .05 89 0.06 5 

We s tern kingbird 0.93 -78 0.65 55 
Killdeer 0 . 93 78 1 .10 93 
Brewer's blackbird 0 . 80 68 
Brown t hrasher 0.80 68 0 . 32 27 

American gold finch 0 .80 68 0.06 5 
Common sn i pe 0. 74 63 
Dickcissel 0 . 62 52 0.26 22 
House spar row 0 .62 52 0.45 38 



Species 

American coot 
Black-billed cuckoo 
Common flicker 
Song sparrow 

Gadwall 
Green-winged teal 
Starling 

Sora 
Blue jay 
Cedar waxwing 
Brewer 's blackbird 

Redhead 
Canvasback 
Upland sandpiper 
Northern oriole 

Baird's sparrow 
Sharp-tailed sparrow 
Chipping sparrow 
Marbled godwit 

Common crow 
Swainson's hawk 
Willet 
Willow flycatcher 

Long-billed marsh wren 
Gray 'catbird 
Yellow .warbler 
American bittern 

American avocet 
American wigeon 
Red-tailed hawk 
Red-headed woodpecker 

Great crested flycatcher 
Say's phoebe 
Black-capped chickadee 
LeConte's sparrow 

Ring-necked duck 
Lesser scaup 
Orchard oriole 
Warbl i ng vireo 

TOTAL 

Tab le 4 cant. 

Irrisation 
Projected2

Pairs/km Population 

0.56 47 
0.49 42 
0.43 37 
0.43 37 

0.37 31 
0.37 31 
0.37 31 

0.31 26 
0.31 26 
0.31 26 
0.31 26 

0.25 21 
0.25 21 
0.25 21 
0.25 21 

0.25 21 
0.25 21 
0.25 21 
0.19 16 

0.19 16 
0.12 10 
0.12 10 
0.12 10 

0.12 10 
0.12 10 
0.06 5 
0.06 5 

0.06 5 
0.06 5 
0.06 5 
0.06 5 

0.06 5 
0.06 5 
0.06 5 
0.06 5 

120.87 10,204 
(67 species) 

Control 

2Pairs/km 
Projected 
Population 

0.13 11 

0.58 
0.26 
0.13 

0.32 

49 
22 
11 

27 

0.19 

0.77 
0.13 

1.03 

16 

65 
11 

87 

0.13 

0.13 

11 

11 

0.26 

0.19 

0.06 
0.06 

0.06 
0.13 

22 

16 

5 
5 

5 
11 

0.26 

0.06 
0 .06 
0.19 
0.06 

97.12 

22 

5 
5 

16 
5 

8,228 
(53 species) 
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The breeding pairs of each species recorded in 1978 and 1979 on the 

irrigation sites were compared. Only four species (gadwall, blue-winged 

teal, pintail, and Wilson's phalarope), all wetland associated, showed 

significant increases (p < .05). This agrees with the covermapping data 

from 1978 and 1979, which shows an increase in wetland hectarage. No 

species showed a significant decrease. 

There were more bird species in the irrigation area than the control 

area. Five of the six species that oceurred in substantially greater 

abundance in the control area were grassland associated species (grass

hopper sparrow, bobolink, chestnut-collared longspur, upland sandpiper, 

and Baird's sparrow). This agrees with the land use and habitat data 

collected in 1979, which shows grassland habitat more abundant in the 

control area (15.1 percent of irrigation sites versus 19.8 percent of 

the control sites). 

Stewart and Kantrud (1972) estimated the mean density of selected 

species statewide. Table 6 shows how the densities in the New Rockford 

study area compare to statewide estima tes. Two species (bobo link and 

grasshopper sparrow) have substantially higher ciensi ties in the New 

Rockford study area than sta tewide da ta indicates. All other species 

show either similar or lower densities. 

Roadside Bird Survey 

In 1979, 908 individuals of 48 species were observed on the irrigation 

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

921 individuals of 44 species on the south control route. Thirty-eight 

(63 percent) of 60 species occurred in approximately similar numbers and 

at a similar number of stops along the irrigation and control routes in 

1979. 

Table 7 compares the abundance of the species observed on the 19 79 

routes with that observed in 1978. Comparisons between years wer e not 

possible for the south control route as it was first used in 1979. 
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Table 6 

BREEDING BIRD DENSITIES 

This Study (1979) 

Species 

Mallard 
Gadwall 
Pintail 
Green-winged t eal 
Blue-winged teal 

Northern shoveler 
American wi geon 
Karsh hawk 
Gray par tridge 
Sora 

American coot 
Killdeer 
Upland sandpiper 
'Willet 
Marbled godwit 

Wilson 's phalarope 
Black tern 
Mlurni ng dove 
Common fl icker 
Eas t e rn ki ngbird 

Western kingbird 
'Willow flyca t cher 
Horned lark 
Ba rn swa llow 
Coonnon crow 

House wren 
Gray ca tbird 
Brown thrasher 
American rob i n 
Yellow war bler 

Common yellowthroat 
House spar row 
Bobolink 
'Wes tern meadowlar k 
Ye l low-headed bl ackbi r d 

Red-wi nged bl ackbird 
Northern oriole 
Commom gr ackle 
Brown-headed cowbi r d 
American goldfinch 

Rufous- s i ded towhee 
Lar k bunt ing 
Savannah spa r r ow 
Grasshopper spar r ow 
Bai r d 's sparrow 

Vesper s parrow 
Lark sparrow 
Clay-colo r ed sparrow 
Song spa rrow 
Chestnut-collared l ongspur 

Stewart and Kantrud (1972~ 
Statewide Me an Dens i ty (prs /km ) 

2.59 
1.19 
2.09 
0.59 
3.72 

1.10 
0.31 

0.19" 

0 . 20 
0.36 

4.18 
1.26 
0.75 
0.22 
0.20 

0.94 
1.49 
3. 51 
0 . 49 
1.95 

1.22 
0.34 

14.91 
1.18 
0.36 

0.65 

0.5S 

0.50 
0.84 
1.32 

1.60 
1.29 
2. 57 

10.98 
1.12 

11.44 
0. 25 
1.86 
5.46 
1.28 

1.19 
7 . 21 
6 . 24 
3 .52 
2 .02 

2 . 44 
0.55 
4.35 
0.65 

13 . 45 

Irr. Sitis 
(prs/km ) 

1.48 
0.62 
1.79 
0.37 
4.20 

1.11 
0.06 

0.31 

0.56 
0.93 
0.25 
0.12 
0.19 

1.61 
0.37 
4.14 
0.43 
1.42 

0.93 
0.12 

20.38 
2.16 
0.19 

1.85 
0.12 
0.80 
1.11 
0.06 

3.77 
0.37 
6.42 
3 . 89 
2.78 

8.09 
0.25 
1.17 
8.21 
0.80 

9.64 
6 . 49 
0.25 

2. 90 

6.61 
0.43 
3.64 

Con. Sitis 
(prs/km ) 

0.65 
0 .58 
1.16 
0.26 
1.61 

0.77 
0.13 

0.32 

1.10 
0.77 

0.13 

0.84 
0.06 
2.96 

0.71 

0.65 
0.26 

20.32 
0.06 
0 .13 

0.39 

0.32 
0.13 
0.06 

0.39 
0.45 
8.17 
4.57 
0.32 

6 . 50 
0.13 
1.81 
4.96 
0.07 

5.53 
11.57 
1.03 

1.68 

2.18 

11.26 
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Si x spec ies, t he mourning dove, horned lark, western meadowlark, red

winged b l a ckbird, comm~n gr ackle, and brown-headed cowbird we re among 

the 10 mos t observed s pecies on all three routes in lq79. Seven species 

(the a fo rementioned s ix and t he c lay-colored sparrow), were among the 10 

mos t common s pec ies on bo t h the i r rigation and the north control routes. 

Of these, the mourni ng dove, wester n meadowlark, and red-winged black

bi r d decl i ned in abundance f rom 1978 to 1979 along both routes. The 

ot he r listed speci e s exh i b i t ed a variety of changes in abundance between 

r ou t e s . 

The r oads ide bi r d survey i s designed to compare long-t erm changes (over 

severa l years ) in number s of each species on each route and not short

term change s i n abundance from one year to the next. The compar isons of 

2- year s' da t a t hat a r e gi ven he r e , are offer ed only as a progress report 

tha t i s de script ive of t he study area. 

Wate rfowl Studies 

Breeding Duck Sur vey (Ground) 

Si x ty qua r t er sect i ons were cen sus ed in lQ78, and 56 quarter sections 

were censused i n 1979 . Some s tudy sites we r e changed after 1978 to 

improve t he comparability o f da ta (USBR 1979 ) . Ten contro l quarters, 25 

irriga tion qua rters, and 5 WPA quarters were sampled in both lQ78 and 

1979. Direct comparisons of pair popu lations be t ween 1978 and lQ79 can 

be made f or t hese 40 s tudy s ites . 

We t l a nds . - -Ba sed on covermapping conducted in June and July, 

14 . 5 pe rc ent of al l 1979 study quarters ?nd 13.5 percent of the 40 

qua rters studi ed in both yea r s were wetlands (Table 8). The wetland 

area i nc r eased 33 pe r cent from 19 78 to 1979 i n the 40 quarters surveyed 

in both years , r e f lecting the bett er water condi tions present in 1979. 

In 1979 , wetlands compr ised 49 percent of the WPA quarters, 11 percent 

of t he i r r i ga t i on quarters, and only 3 pe rcent of the control quarters 

s t udied i n both year s. Type I V wetlands compris ed the l argest area in 

al l ar eas and accounted f or 48 pe r cent of t he tota l wetland area. 
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Be cause wetlands are dynamic , covermapping conducted in June and July is 

not a true representat~on of the wetland habitat available to ducks in 

the spring. Therefore, information on the number of wetlands with water 

was collected during both pair counts in 197q. During the first count, 

174 ponds wer e tallied on 56 quarter sections (Table 9). Tillage ponds 

were the most numerous (30 percent) followed by Type III wetlands (22 

perce nt) and Type I wetlands (18 percent). Total ponds decreased 38 

percent to 108 ponds by the second pair count, with decreases only 

occur ring i n tillage ponds (71 percent), Type I wetlands (45 percent), 

and Type I I I we tlands (31 percent). Between the f irst and second cen

sus , the numbe r of ponds decreased 47 percent on control quarters, 

43 percent on irrigation quarters, and remained the same on \~A 

qua rter s. Similar wetland data are not available for the 1978 census . 

Breeding Pa i r Counts.--Overall, 449 indicated duck pairs were 

tal lied on the 56 quarter sec tions censuse d in 1979. The number of 

pairs on site s censused in both ye ars wa s up 51 percent from the 249 

pairs observe d i n 1978 (Table 10). Because two breeding pair counts 

were conducted in 1979, as opposed to one i n 1978, it is not known how 

much of this increa se is due to an actual inc rease in popula tions and 

how much is due t o t he cha nge i n census techn i qu e s . It is expected that 

mo r e duck pa irs would be counted wi th the two-count technique, there

fore, the duck population increase observed in 1979 is probably somewhat 

less than 51 perce nt . 

As in 1978, 12 of the 13 duck species commonly nesting in North Dakota 

were observe d on study sites in 197q (Tabl e 10) . Dahbling ducks were 

more abundant (370 indicated pairs) than diving ducks (79 indicated 

pairs) (Figure 5). Blue-wi nged teal were the most abundant species in 

all a r ea s and comprised 39 percent of all indicated pairs. Other impor

tant species were mallard (11 percent), shoveler (11 percent), pintail 

(10 percent), and gadwall and renhead (7 percent each). Generally, 

species dis tributions were similar between areas . All species were 

observed in each of the three areas, except wigeon, ring-necked ducks, 

and ruddy ducks which were not observed on irrigation quarters. lvood 

ducks were not seen in either year. 
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Table 9 


NUMBER OF PONDS ~TITH WATER DURING GROUND BREEDING PAIR COUNTS 


New Rockford Study Area - May 9-14 and May 27-31, 1979 


Control Irrigation WPA Total 
Count Count Count Count Count Count Count Count 

~ No. 1 No. 2 No. 1 No. 2 No. 1 No.2 No. 1 No. 2 

I 23 13 7 3 1 1 31 17 
II 
III 13 10 18 7 8 8 39 25 
IV 1 1 8 8 16 16 25 25 
V 2 2 2 2 

Tillage 36 10 16 4 52 14 

Stock pond 3 3 4 4 1 1 8 8 

Drainage course 7 7 10 10 17 17 

TOTAL 83 44 63 36 28 28 174 108 

Density (N~. 
Ponds/km ) 5.6 3.0 3.9 2.2 5.4 5.4 4.8 3.0 
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Breeding Duck Sur vey (Ae r i a l) 

We tlands .--Pond da ta col l ec ted during t he first aer i a l duck 

pair count i ndicated pond de nsi t ies were s i ilar in bo th t he control 
2 2 2 

area (6 .3 2/km or 16 .3 6 / mi ) and the irriga t i on a r ea (6 .1 8/km or 

16 . 02 /mi 2) ( Ta Ie 11). Pond da t a f or t he s econd count al so showed ' 
2s i mi l ar densi ties, ( 2 . 7 4 / km2 o r 7 . 1 O/mi 2) f or cant ro1 and ( 2 . 88 /km or 

27 . 46/mi ) for irrigation qua rters. Overall, wetland densit i e s dec r e a s ed 

56 pe rcent f rom the first aerial count to the second count compa red t o a 

45 pe r cent decrease for ponds on irrigation and control study quarter s 

during the same time period. The difference in these two estimates i s 

due in part to a differ ence i n recording procedures during the first and 

second aerial su r veys. During t he first count, all we tlands, r ega r dl ess 

of t ype, were counted . On the second count, only we t land Types III, I V, 

V, dugou ts, s t ockdams, and drainage c ourses were counted. Th is factor 

coul d not be s epa r at ed in the data analysis. Thus, the ac t ual decrease 

in ponds is probably closer t o the 45 percent figure derive d from quar

t er s ection surveys than the 56 percent figure de rived fr om aer i a l 

surveys . 

Rreerling Pair Counts.--A to ta l of 132 indicated duck pa i rs was 

t a l lierl during the aerial censuses (Table 12). Pintail were the most 

f r equen t ly ob se~ved species (39), followed hy blue-winged tea l (27), 

mal l a r d ( 26), and s hove ler (2 2). Four species (wigeon, ring-necked 

duck, lesser scaup, and ruddy duck) recorded on quarter section breedi ng 

pair counts were not observed on aeria l pair counts. Tbese four specie s 
2 2al l had l ow densities with 0.1 pair/km (0.3/mi ) or less on the study 

quar t e r s. Wh en arl just ed for visibility r ates fo r each s pe cies , t he 

densi ty of i ndicated pa irs as determined from the aerial census 
2 2

(5. S2 /km or 14.30 /mi ) was in close agreement with the density calcu
2l a t ed f or i r rigation and control quarter section pair counts (S.76/km

or 14 .92/mi 2) (Table 13). 

Two methods of ad just ing t he number o f ducks ob served wi th t he air / 

round c or r ect i on f a c tor were t r ied . The first used vis i bil i t y rate s 

re comme nded by t he FWS fo r st r a ta 45- 4Q. The second technique used only 

24 



Tab l e 11 

NUMBER, ADJUSTED NU~ER, AND ADJUST RD DENSITY OF PONDS COUNTED 

ON AERIAL UCK PAIR SURVEYS 


New Rockford Study Area - 1979 


Survey No. 

Control 
Adj. De
No. Pon

nsitY2 
ds/km No. 

Irrigation 
Adj. DensitY2 
tJo. Ponds/km t-To. 

Total 
dj . 

r-~o • Po
nensitY2 

nds / km 

May 9 
}fay 30 

172 
75 

217 
94 

6.32 
2.74 

92 
43 

116 
54 

6.18 
2.88 

264 
118 

333 
148 

6.27 
2.7q 

Percent decrease 57% 53% 56% 



Table 12 

NUMBER, ADJUSTED U~ER , AND ADJUSTED DENSITY OF INDrCATFD DUCK PAIRS 
OBSERVED ON AERI AL PAIR COUNTS 

New Rockford Study Ar ea - 1979 

Cont r ol Irris ation Total 
*Adj . Densi t Y2 *Adj. Densi t Y *Adj . DensitY22Specie s No. No. Pairs/km o. No . Pairs/km No. No. Pairs/km- -

Dabbling Ducks: 

Mallard 16 28 .0 0 .82 10 17.5 0. 93 26 45.5 0.86 
Pintail 25 37 .5 1. 09 14 21.0 1. 12 39 58.5 1.10 
Gadwall 6 24 .0 0.70 0 0 .0 0.00 6 24. 0 0.45 
t-,Tigeon 0 0.0 0.00 0 0.0 0.00 0 0.0 0.00 
Shove ler 17 25.5 0 .74 5 7.5 0 . 40 22 33 . 0 0.62 
Blue-winged teal 14 47.6 1.39 13 44.2 2 . 35 27 91 .8 1.73 
Green-winged teal 2 2.0 0.58 0 0 .0 0 .00 2 2.0 0.04 

Sub total 80 164.6 5.32 42 90.2 4 . 80 122 254.8 4.80 

Diving Ducks: 

Redhead 0 0 . 0 0. 00 3 3 .0 0.16 3 3 .0 0.06 
Canvasback 2 10 .0 0 . 29 5 25 .0 1.33 7 35.0 0.66 
Ring-necked ducks 0 0 .0 0. 00 0 0.0 0.00 0 0.0 0.00 
Lesser scaup 0 0 .0 0 .00 a 0.0 0.00 0 0.0 0.00 
Ruddy duck 0 0 . 0 0 .00 0 0 . 0 0.00 0 0.0 0.00 

Subto tal 2 10 .0 0 . 29 8 28.0 1.49 10 38.0 0.72 

TOTAL 82 174 . 6 5 . 61 50 118 . 2 6.29 132 292. 8 5.52 

*Using air/gr ound cor r ection f ac t ors cal culated from ground checks of aerial 
counts in the New Rockford study area ( s ee Table 14). 



Table 13 

DENSITIES OF INDICATED DUCK PAIRS (PAIRS/K~) DETER¥INED BY 

QUARTER SECTION GROUND COUNTS AND AERIAL COUNTS 


New Rockford Study Area - 1979 

Species Ground Censusl/ Aerial Censusl/ 

Dabbling Ducks: 

Mallard .90 .86 
Pintail 1.03 1.10 
Gadwall .29 .45 
Wigeon .06 0.00 
Shoveler .71 0.62 
Blue-winged teal 2.09 1 .73 
Green-winged teal .23 0.04 

Subtotal 5.31 4.80 

Diving Ducks: 

Redhead .10 .06 
Canvasvack .16 .66 
Ring-necked duck .10 0.00 
Lesser scaup .06 0.00 
Ruddy duck .03 0.00 

Subtotal .45 .72 

TOTAL 5.76 5.52 

2
Area censused (km ) 31 .1 53.1 

l/Data for irrigation and control quarters combined. 
I/Adjusted with New Rockford study area visibility rates. 



VISIBILITY RATES 

Species 

Mallard 

Pintail 

Gadwall 

Wigeon 

Shoveler 

Blue-winged teal 

Green-winged teal 

Redhead 

Canvasback 

Ring-necked duck 

Lesser scaup 

Ruddy duck 

Table 14 

USED IN ANALYZING AERIAL DUCK PAIR CENSUS DATA 

New Rockford Study Area - 1979 

Values Calculated 
With Ground Checks 

in the NRSA 

1.75 

1.50 

4.00 

1.50 

3.40 

1.00 

1.00 

5.00 

Values Recommenned 
by 1?PS (1977) 

1.7c;!1 

1.srJJ 

4.00.!.! 

5.n642 

3.4CJ;/ 

8.2471 

7.1q 

2.4849 

l/D.S. Fish and Wildlife Service recommends using observed values for 
- certain species or if values fall within designated limits. 



the values calculated from the air/ground cor r ection transects censused 

in the study area. The visibi) i ty rates used in both techniques are 

presented in Table 14. For all species, except the canvasback, the 

visibility rate calculated from the New Rockford study area ground 

routes were lower than the values recommended by the Ft.-!S. Indicated 

pair densities for each species observed on quarter section pair counts 

were more closely correlated with aerial indicated pair densities cor

rected with the study area visibility rate (r=.94), than when corrected 

with the FWS visibility rates (r=.76) •. However, both correlations were 

highly significant (p L.Ol) • 

Although the study area air/ground correction transects were not a large 

sample (12 percent), they have the advantage of being site, time, and 

observer specific as opposed to only area and technique specific correc

tion factors recommended by the FWS. These factors probably account for 

the close correlation of the quarter section pair population estimates 

with aerial data corrected with New Rockford visibility rates. 

Nest Search 

A total of 669 ha (1,653 acres) was searched for nests: 472 ha (1,167 

acres) in control, 108 ha (267 acres) in irrigation, and 89 ha (21q 

acres) in WPA quarter section study sites (Table 15). Five major 

habitat types were searched including pasture (37 percent), idle grass

land (21 percent), hayfields (20 percent), stubble fields (11 percent), 

and fallow fields (6 percent). Habitats were classified according to 

their use the previous year, i.e., an idle grassland was one which had 

not had the previous year's growth removed and remained idle throughout 

the nesting period. 

A total of 106 nests of ducks and other birds were found during the 

search (Table 15). Fifty-one nests were found on control quarters, 27 

on irrigation quarters, and 33 on WPA quarters. Nests of 10 species 

were found: 5 species of ducks (mallard, pintail, gadwall, blue-winged 

teal, and shoveler) and 5 other species of birds (sharp-tailed grouse, 

upland sandpiper, Wilson's phalarope, marsh hawk, and mourning dove). 

25 
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Blue-winged teal were the most frequently found species (37), follmveci 

by upland sandpiper (16), mallard (11), and sharp-tailed grouse and 

pintail (10 nests each). 

2
Nest densities (nests/km ) of all species combined were 10.81 (27.97/ 

2 2
mi ) in control quarters, 20.33 (52.66/mi ) in irrigation quarters, and 

37.20 	 (96.36/mi
2

) in ~lPA quarters. The overall nest density for the 
2 2

669 ha (1,653 acres) searched was 15.84 nests/km (41.03 nests/mi ). 
2 2

Nest densities were greatest in haylands (29.13/km or 74.45/mi ) and 
2 2

idle grasslands (20.94/km or 54.23/mi ), and lower in pastures 
2 2 2 2

(11.06/km or 28.65/mi ) and stubble fields (2.85/km or 7.38/mi ) 

(Table 16). No nests were found in fallow fields. 

Nest success was 77 percent on ~rpA quarters, 59 percent on control 

quarters, and 42 percent on irrigation quarters. Nest success for duck 

species was 59 percent compared to 66 percent for other species. Birds 

nesting in idle grasslands had a higher nest success (75 percent) than 

birds nesting in pasture (56 percent) and haylands (55 percent). 

Neither of the two nests found in stubble fields were successful. 

Visual obstruction measurements were obtained at 97 of the 106 nests 

found during the search. Height-density readings were greater at duck 

nests (2.06 dm or 8.11 in) than at nests of other species (1.52 dm or 

5.98 in) (Table 17). 1-Kallards had the highest average 	reading (3.16 dm 

or 12.44 in), followed by marsh hawk (3.00 dm or 11.81 in), gadwall 

(2.81 dm or 11.06 in), and pintail (2.18 dm or 8.58 in). The lowest 

average reading was for Wilson's phalarope (0.70 dm or 2.76 in). 

Although sample sizes are small, vegetation at successful nests tended 

to have higher height-density readings than depr:edated nests. The 

higher visual obstruction reading at successful nests illustrates the 

value of tall, dense vegetation as a predator deterrent. 

The density of successful nests is the best indicator of the suitability 

of a habi tat for nesting. The overall successful nest densi ty was 
2 2

8.82 	successful nests/km (22. 84/mi ) • Successful nest densities were 
2

the highest in idle grasslands (14.88/km or 38.54/mi ), and hayland 

26 
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Table 16 


~EST nENSITIES ~ID SUCCES S 


tTew Rockfo rd Study Area - 1979 

Nes ts Found Ne s t Hatched 
Pct. Nes t s 
Successfu l 2Nes t s/km 

Successf~ 
Nests/km 

Id l e (181.5 ha) 
Ducks 28 (1)1/ 21 78 15.43 11.57 
Ot her bird s 10 (1 ) 6 67 5.5 1 3 .3 1 

To t al 38( 2) 27 75 20 . 94 14 . 88 

Rayl and ( 133 . q ha) 
Ducks 24 (4) 9 45 17. 92 6.72 
Other bir s .!!UL q 69 11.20 6 . 72 

Total 39 (6 ) IS 55 2q .1 3 13.44 

Pas t ure (2 44.1 ha) 
Ducks 18 (1) 47 7. 37 3 . 28 
Other bi rds ~ 6 75 3 .6 0 2 . 46 

To ta l 27 (2 ) 14 56 1.06 5.74 

St ubble ( 70. 1 ha) 
Duc ks o o o 0 . 00 0 . 00 
Other b irds 2 o o 2 .85 0.00 

Total 2 o o 2. 85 0.00 

Fa l low (39 .6 ha) 
Ducks o o o 0.00 0.00 
Other bi rd s o o o 0.00 0.00 

To ta l o o o 0 .00 .00 

Total (669 . 2 ha ) 
Ducks 70(6) 38 51 10.46 5.68 
Other birds 36(4 ) 21 66 5 . 3~ 3 .14 

Tota l 106(1 0) 59 61 15.84 8.82 

l/Ten ne s ts ( s hown i n pa r ent hes is) had unknown fat e s or were dest royed by sea rch 
operat i ons . There fo r e , t hey a re not included in ca lculation of perc ent su ccess, 
but are included in density ca l culations. 



Table 17 

AVERAGE VISUAL OBSTRUCTION ~ASUREMENTS (DM) FOR NESTS FOUND 

New Rockford Study Area - 1979 

Successful Depredated All 
Species Nests t-Tests Nests 

Ducks: 

~allard 4.00 (l)l.l 2.q2 (6) 3.16 (7) 
Pintail 2.08 (6) 2.00 ( 2) 2.18 (Q) 
Gadwa ll 2.81 (1) 2.81 (3) 
Blue-winged teal 1.86 ( 21) 1 .58 (10) 1.76 (35) 
Shoveler 2.17 (4) 1.80 (4) 1.98 (8) 

Subtotal 2.03 (33) 2.02 (22) 2.06 (62) 

Other Birds: 

Sharp-tailed grouse 1.97 (7) 2.22 (2) 1.86 (10) 
Upland sandpiper 1.62 (11 ) 0.97 (2) 1.55 (15) 
Wilson's phalarope 0.69 (1) 0.70 (5) 
Marsh hawk 3.00 (1 ) 3.00 (1) 
~ourning dove 0.91 (2) 2.50 (1) 1.16 (4) 

Subtotal 1.63 (21) 1.98 (6) 1.52 (35) 

TOTAL 1.88 (54) 2.01 (28) 1.86 (97) 

l/Sample size in ( ). 



2 2 2
(13.44/km o r 34.S1/mi ), and considerably lower in pastures (5.74/km

2
or 14 .8 7 / mi ) ( Ta b l e 16). 

Predators were the greates t cause of nest failure, accounting for 

26 percent of a ll nes t s f ound and SO percent of all nests destroyed 

(Table I S). Fox a ppeared to be t he principle nest predator. This is '. 

supported by the predator scent s tation survey results, which indicate 

fox had the highest occurr e nce index of the predators in the area. At 

leas t two sharp-t ai l ed grous e -h ens were kil l ed by r aptor s a t their nest 

sites. Preda tion ra t es were l owest on id l e grasslands (24 percent) and 

s light l y h igher on ha y l ands (28 percent) and pastures (30 percent). 

I rriga t i on sites, which had only hayland and pasture habitats, had more 

nests de stroyed by predat or s (45 percent) than control and WPA sites (22 

a nd 21 percent, r e spe c tively) . Other causes of nest failure were aban

donment (3 percent), f a r mi ng ope rations (2 percent) , flooding (1 per

cent), and t ramp ling by cattle (1 pe rcent). Three pe r cent of all nests 

found were des troyed by unknown cause s, and 3 percent were destroyed by 

s earch operations. 

Because th i s study used only a single sear ch as an index to habi tat 

product i vi ty, cal cu lations of nes t densi ty and success are not com

parable with studies us ing mu ltiple searches . The true nest density for 

any h abitat i s likely to be c ons iderably higher than tha t determined 

from a single s earch . Likewi se, nes t success figure s are probably 

inflated . Many of the nests fo und wer e probably renests which may have 

a higher s u c cess ra t e than fir s t nests (Sowls 1955). However, in the 

future, comparisons can be made between habitats , a r eas, and even years 

with the sing l e search techn i que . Th e technique probably undersamples 

e arly (mallard a nd pintail ) and l ate (gadwal l) nesting species, but a 

s ingle search during the peak o f nes t ing i s probably the most efficient 

means of obta ining an i nd ex to the productivity of upland nesting 

habitats. 
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Table 18 


FATE OF NESTS LOCATED IN NEW ROCKFORD STUDY AREA - 1979 


Control Irrigation WPA 
Quarters Quarters Quarters Total 

Number of nests: 22 51 33 106 

Nest fate (percent): 

Successful 53(59)1..1 36 (42)1/ 73 (77)1..1 56 (n 1)1/ 

Destroyed 
Predator 22 45 21 26 
Cattle 2 0 0 1 
Farm ~ach. 2 0 0 2 
Flooded 2 0 0 1 
Unknown 6 0 0 3 

Subtotal 34 45 21 33 

Abandoned 4 5 0 3 

Destroyed by Search 
Operations 6 0 0 3 

Unknown Fate 2 14 6 6 

TOTAL 99% 100% 100% 101% 

l/Percent success in ( ) is calculated excluding nests destroyed by 
search operations and nests with unknown fate. 



~ourning Doves 

Both routes were censused on ~~y 26. A tota l of Q8 doves was heard in 

the control area compared to 107 doves in the irrigation area 

(Table 19). The mean number of doves heard per stop was not signi

ficantly different between areas (t=1.46, p ~.05). 

No conclusions can be drawn from the first year's data. Al though the 

call-count census technique m~y not accurately estimate breeding dove 

densities (Baskett, et ale 1978), it is the best technique presently 

available for monitoring dove populations. Long-term call-count census 

data should reveal trends in dove populations associated with changes in 

dove habitat in the New Rockford study area. 

Prairie Grouse 

Eleven sharp-tailed grouse dancing grounds were found and another nine 

possible grounds were suspected. Birds were not displaying on areas 

listed as possible dancing grounds at the time of ohservation, and time 

and weather restrictions prevented follow- up observations to confirm the 

suspected grounds. Observations of grouse during the spring and summer 

(Figure 6) suggest other dancing grounds may exist. 

Heavy snow and high winds caused cancellation of most survey days. On 

several occasions when grouse were observed in a group, they were not 

actively displaying. Despite poor weather, many sharp-tailed grouse 

were observed and several dancing grounds located. However, complete 

survey cove rage of the study area was not possible due to wea ther re

strictions. 

Four of the 11 dancing grounds and 6 of the 9 possible dancing grounds 

are on arable land in the New Rockford Area (Figur e 6). These grounds 

would be adversely affected by the intensive agricul ture associated with 

sprinkler irrigation. 
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Table 19 

RESULTS OF l-1'OURNING DOVE CALL-COUNT SURVEY 

New Rockford Study Area - 1979 

Control Areas I r rigation Areas Total 

Doves Heard: 

Number 98 107 205 
f.'1'ean 4.90 5.35 5.13 
Stan. Dev. 2.29 2.11 2.19 
Range 1-9 2-10 1-10 

Calls Heard: 

Number 466 484 950 
l-1'ean 23.30 24.20 23.75 
Stan. Dev. 12.60 14.49 2.12 
Range 3-47 2-53 2-53 

Mean No. Calls/Dove 4.76 4.52 4.63 

Doves Observed: 

At Stops 19 42 61 
Between Stops 25 42 67 

Total 44 84 128 
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Based on the preliminary in fo rmation ob tained this year, sharp-taileci 

grouse should be considered common to a hunciant in the New Rockforci Area. 

Stewart's data indicates there ~ere ove r 100 booming male prairie chic

kens in one of the townships (T. 149 N., R. 66 l\7.) of the study area in 

1942. This area was searched, and no prairie chickens were found. If 

the act.ual impacts to the grouse population due to Gnu are to he 

measured, further studies must be conducted to obtain more complete 

density and distribution information. 

Raptors 

Fifty-seven raptor nests of eight species were found in t.he study area 

in 1979: 25 in the irrigation area, 18 in the control areas, and 14 

outside the search areas (Table 20). Swainson's hawks (10), red-tailed 

hawks (7), and long-eared owls (4) were the most common species in the 

irrigation area, while Swainson's hawks (8), red-tailed hawks (3), and 

great horned owls (3) were most abundant on the control areas 

(Figure 7). Nests of three species (ferruginous hawk, long-eared owl, 

and burrowing owl) were found for the first time in 1979. The burrowing 

owl with dependent young was found outside the search areas, but within 

the arable land of the study area. 

2 2
Ne st densities were 0.20 nests/km (0.51 nests/mi ) in the irrigation 

2 2
area and 0.15 nests/krn (0.39 nests/mi ) in the control area in 1979. 

Nest densities are not directly comparable with 1978 data because of the 

change of search areas and search technique. 

Nest success (the percentage of nests of known fate fledging at least 

one young) was 73 percent in the irrigation area and 92 percent in the 

control area (Table 21). Reasons for differences in nest success 

between areas are not clear at this time. 

~ammalian Predators 

Table 22 summarizes the results of the 1979 survey. Data collected in 

1978 was limited by rain, and is not comparable to this year's data. 

29 
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Table 20 

NU}~ER OF RAPTOR NFSTS FOUND IN TFE NFt·! ROCK FORD TUDY ARFA - 1970 

Species 
Irrigation tArea (124 kIn ) 

Control 2 
Area (124 km ) 

Outside 
Search Ar ea Total 

Swainson's hawk 10 8 4 22 
Red-tailed hawk 7 3 4 14 
Ferruginous hawk 1 1 1 3 
Kestrel 1 1 0 2 
¥arsh hawk 0 1 0 1 
Great horned owl 2 3 4 Q 

Long- eared owl 4 1 0 5 
Burrowing owl 0 0 1 1 

TOTAL 25 18 14 57 

Density 2(nests/km ) . 20 . 15 



T
 1

 ~I
 
N

 

1.
,\ 

I ~
 

I 
I 
-
~
~
~
 

V
 

.k
.A

 

~' 
I 

f 
I 
tI

 I
 tH

- I
 I 

I 
I 

i 
I... !

 
I I

1. 
1 3d

 ~
,,.. :

 ~
1 

~
I 

I l" 
L 
~

N
E

W
, R

O
C

K
fO

R
O

,-
1 

I ~
I 

~
~
~
 

R
.6

1
 W

 
R

.6
6

W
. 

R
 6
~
W
 

R
 6

4
"

 

F
O

S
T

E
R

 
C

O
U

N
T

Y
 

F
IG

U
R

E
 

7 

N
EW

 
R

O
C

K
F

O
R

D
 

S
T

U
D

Y
 A

R
E

A
 

A
N

D
 

1
9

7
9

 
R

A
P

T
O

R
 

N
E

S
T

 L
O

C
A

T
IO

N
 

I 

_ 
I 

-S>
"'7

.f, S'
~}

-
1.

1 
5

2
 N

 
('

0
 V
1-

l'}


-I
 I

 

I 
-

1 
-'

 
1 

_ 
f-1

 

R
 8

5
"
. 

~
 I it!

 

E
X

 P
L

A
N

A
T

IO
N

 

~
C

O
N

T
R

O
L

 
A

R
E

A
 

~
 

IR
R

 IG
 A

T
IO

N
 

A
R

E
A

 

• 
S

W
A

IN
 S

O
N

S
 

H
A

W
K

 

• 
R

E
D

-T
A

IL
E

D
 

H
A

W
K

 

• 
G

R
E

A
T

 
H

O
R

N
E

D
 

O
W

L 

• 
M

A
R

S
H

 
H

A
W

K
 

• 
A

M
E

R
IC

A
N

 
K

E
S

T
R

E
 L

 

~
 

L
O

N
G

-E
A

R
E

D
 

O
W

L
 

I 
l!l

 
F

E
R

R
U

G
IN

O
U

S
 

H
A

W
K

 

@
 

B
U

R
R

O
W

IN
G

 
O

W
L 

I -
f

f 
l 

~
 

Z
 

I 
0 

~ 

l
..

..
L

..
.I

..
..

.
' 

S
C

A
L

E
 

O
F

 
M

IL
E

S
 



Table 21 

FATE OF RAPTOR NESTS IN NEW ROCKFORD STUDY AREA - 1979 

OutsideIr r igation Control 
Area TotalAreaAreaNest Fate 

10 (91 ) 38 (83)
16 (73)1./ 12 (92)Successful 81 16Unsuccessf ul 11353Unknown 

25 18 14 57 
TOTAL 

l/Percent success calculated from nests of known fate only. 



Ta ble 22 

NE~'! ROCKFORD PRFDATOR SCENT STATION SURVFY ABUNDANCE INDEX 
SEPTF.~ER· 11-15, 1979 

Control Ar ea Irriga t ion Are a 

Number of Operable Station

Nights (of possible 120) 97 


Species No. of Visits Index* No. of Visits Indexi~ 

Fox 16 164.9 10 10Q.q 

Skunk 4 41 .2 3 33.0 

Raccoon 1 10.3 2 22.0 

Mink 1 10.3 1 11 .0 

Badger 0 0.0 1 11.0 

Hease1 1 10.3 0 0.0 

Domestic Cat 5 51.5 8 87.9 

nomestic dog 7 72.2 5 54.9 

Unidentified predator 2 20.6 7 76 . 9 

Total Predator Visits 37 381.3 37 406.6 

*Index = Total Number of Visits x 1,000
Total Number of Operable 


Station-Nights 




Fox, domestic ca t, domes tic dog, and skunk tracks were recorded most 

frequently. Fox were also abundan t on the spotl i ght deer survey (see 

Deer Study, Tab Ie 24). The occurrence of f ox was not significantly 

different between the irr igat ion and cont r o l areas for e i tber survey 
2 2

(x =1.19, p< 0 .05 for scent post and x =0.1 7 , p< 0.05 for spotlight). 

Several years' data will be needed before pr edator popula tion trends can 

be determined. 

Deer 

Aerial Survey 

The results of the 1979 aerial sur vey are given in Table 23. A total of 

119 deer were observed during the census . Over 90 percent of t he deer 

(108 animals) were observed along the Sheyenne Ri ver bottoms adjacent to 

the study area. Only 9 percent of the deer were obse r ved in the study 

area. Four were seen in the no r t h control area , s even in the irr i ga tion 

area, and all were within 10 km ( 6 mi) of t he Sheyenne Rive r. The mean 
2

numbers of deer per km in the control and irri gat i on a r eas were 0 . 03 
2 2(0.08/mi ) and 0.05 (0.13/mi ) , r e spective ly . The l ow number of deer 

observed within t he study area seems to ref lec t the lack of cover due to 

agricultural practices in the area . The ex t ensive woody cover along the 

Sheyenne River also attracts deer fr om t he sur r oundi ng a r ea during the 

winter months. 

Spotlight Survey 

The resul ts of the s po tl igh t survey are given in Table 24 . Two deer 

were obse rved a long the control r out e and four deer a long the irrigation 

route . The mean numbers of deer per km of transec t for the control and 

i r r igation route we r e 0 . 04 (0.06 / mi ) a nd 0.07 (0 .11/mi) , respectively. 

All deer observed dur ing the sur vey were seen feeding in f i e lds adjacent 

to woody cover, such as treebel ts and woodlots . 

The most abundan t species observed during the survey was the jackrabbit. 

A to t al of 19 was seen a long the cont rol route compa red to 20 along the 
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Table 23 


AERIAL SURVEY RESULTS - FEBRUARY 1979 


Species 
Control 
Area 

Irrigation 
Area 

Sheyenne 
River Total 

~~ite-tailed deer 4 7 108 119 

Red fox 1 2 3 

Jackrabbit 6 13 19 

Table 24 

SPOTLIGHT SURVEY RESULTS - JULY 1979 

Control Irrigation ~ean Number/Km of Transect 
Species Area Area Control Irrigation 

White-tailed deer 2 4 0.03 0.07 

Jackrabbit 19 20 0.33 0.33 

Red fox 9 7 0.16 0.11 

Skunk 1 1 0.02 0.02 

Unidentified 2 6 0.03 0.10 



irrigation route. The mean number of jackrabbits per transect km was 

0.33 (0.53/mi) for both the control and irrigation routes. 

A total of 16 red fox was observed during the survey. The mean numbers 

of foxes per transect krn were 0.16 (0.26/mi) and 0.1 1 (0.18/mi) for the 

control and irrigation routes, respectively. 

Small Hammals 

Six hundred seventy-nine smal l mammals of 8 species were collected in 

16,044 trap nights (Table 25). A total of 10 habitat types was sampled 

in 1979. Two habitat types (weeds and dense nesting cover) were sampled 

only on WPA sites and one habitat type was sampled only on irrigation 

sites . 

Dissect i on analysis revealed that the early trapping schedule sampled 

the population at or near i ts low point; all specimens were adults. 

Although mating had occurred prior to trapping (many females were preg

nant) , there was no evidence of parturition or lactation. 

The overall catch rate (catch per 1 ,000 trap nights) recorded for the 

study area was 42.3. The highest catch rate occurred on irrigation 

sites (48.2), followed by lVPA sites (40.0) and control sites (35.8). 

The most frequently caught species in the study area were the meadow 

vole (20.9 catches/l,OOO trap nights) and deer mouse (16.3 catches/l,OOO 

trap nights). 

Idle grassland in the irrigation area showed the highest catch rate of 

any habitat sampled (122.1). Wetlands in the irrigation area and alfalfa 

hayland in the control areas showed the nExt highest rates with 117.6 

and 67.0, respectively. The lowest catch rate was recorded in grazed 

grasslands in control areas (11.4). Only one species (deer mouse) was 

captured in every habitat sampled. 

Three species captured in 1978 and not captured in 1979 were meadow 

jumping mouse, house mouse, and short-tailed shrew. One species was 
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recorded for the first time in 1979 (arctic shrew) . Deer mice and 

meadow voles we re the most numerous species captured in both 1~78 and 

1979. 

Difference s in catch rates and species composition between 1978 and 1979 

may be the result of different trapping techniques. In some instances, 

different control and WPA sites were samp l ed in 1979. 
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