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Use of Interstate rights-of-way by birds and mammals warrants wildlife 
management attention. Twenty-three miles of 1-94 right-of-way in North 
Dakota contained 264 game bird nests including 249 duck nests. Nesting 
success was 58.8 percent in 1968 and 65.4 percent in 1969. Ducks re
sponded quickly to cessation of mowing when alternate miles of the 
right-of-way and half the interchange triangles were left unmowed. 
Seventy-four percent of the ducks chose unmowed nesting sites. Thirty
four percent of the right-of-way waterfowl nests were not hatched by 
July 4 mowing. Unmowed right-of-way vegetation did not cause snow 
buildup on the driving surface. The majority (82 percent) of 182 motor
ists interviewed had not noticed the mowed-unmowed conditions of the 
right-of-way. Most preferred the mowed condition when asked about 
the treatments. Numbers and species of wildlife killed by cars in the 
study area fluctuated with population changes. No increase was noted 
during the year of alternate mowed-unmowed miles. Recommendations 
include delayed or curtailed mowing on Interstate right-of-way in 
waterfowl-producing regions. Such practices will increase nesting suc
cess and reduce highway maintenance costs. 

•NO GREATER DANGER threatens America's wildlife than loss of habitat. The wild
life crisis arising in the face of intensified land use and burgeoning human populations 
is already manifest in reduced wildlife populations and even extinction of species. 

Wildlife agencies have developed land acquisition programs at both state and federal 
levels to partially offset this loss. Such programs are expensive and small in size. 
However, at no additional land cost, our system of highway rights-of-way, if properly 
managed, could significantly increase wildlife populations. In North Dakota alone ap
proximately 1 million acres of rights-of-way are potential wildlife habitat. Most of this 
real estate is publicly owned. Unfortunately, right-of-way maintenance often destroys 
this habitat. 

About $3 .5 million is spent nationally each year to control vegetation on Interstate 
rights-of-way (17). Highway maintenance engineers have .1·ecommended less mowing 
on Interstate highways to curtail costs {1). North Dakota reduced Interstate mowing in 
1967 (!fil, and South Dakota recently followed suit (~. Nebraska also follows a sched
ule of limited mowing (W. 

Purposes of this study were to survey the wildlife on a portion of North Dakota's 
I-94 and to evaluate the effects of mowing and nonmowing on wildlife, snow buildup, 
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wildlife car-kills, and motorists' opinions. From this study we have offered mainte
nance recommendations that will enhance wildlife habitat and be consistent with main
tenance problems. 

This paper deals with work completed in 1968 and 1969. Continued work is scheduled 
for 1970 and possibly for 3 more years. A similar study is currently under way on the 
Northern Pacific railroad right-of-way in North Dakota. 

I-94 IN PRAIRIE POTHOLE COUNTRY 

Twenty-three miles of right-of-way, on both sides of I-94 from Oswego to one-half 
mile east of Crystal Springs plus 24 triangles at 6 interchanges are within the study 
area. The grassy right-of-way varies from 40 to 460 ft in width. Interchange triangles 
vary from 0.6 acres to 1 acre each. Total area of the study strip and triangles is about 
630 acres. 

The terrain is rolling with many wetlands. Vegetation of the right-of-way forms a 
uniform community of smooth brome (Bromus inermis) with scattered stands of Ken
tucky bluegrass (Poa pratensis), crested wheatgrass (Agropyron cristatum), slender 
wheatgrass {Agropy1·on trachycaulum), and volunteer yellow wheat clover (Melilotus 
officinalis) and alfalfa (Medicago sativa). Shrubs and other woody vegetation are absent. 

The right-of-way is frequented by mallards (Anas platyrhynchos), blue-winged teal 
(Anas discors), gadwalls (Anas strepera), shovelers (Spatula clypeata), pintails (Anas 
acuta), lesser scaup (Aythya affinis), gray partridge (Perdix perdix), sharp-tailed 
grouse (Pedioecetes pbasianellus), ring-necked pheasants (Phasia.11us colchicus), up
land plovers (Bartra.mi a longicauda), red fox (Vulpes vulpes) , raccoons (Procyon lotor), 
badgers (Taxidea taxus), striped skunks (Mephitis mephitis), Ricliardson ground squir
rels (Citellus richardsoni), white-tailed deer (Odecoileus virginianus), long-tailed 
weasels (Mustela frenata), and a variety of gulls, hawks, shorebirds, mice, voles, 
songbirds, and other animals . 

Right-of-way maintenance in the study area formerly involved complete mowing by 
either the adjacent landowners on hay bids or the highway department. In recent years 
only the inslope and interchange triangles were mowed if no hay bids were received. 
The study area was completely mowed in 1967. In 1968 and 1969 altel'llate miles were 
mowed according to the design of this study. Hay revenue was $534.50 in 1967, $173.75 
in 1968, and $255.00 in 1969. It is doubtful that hay revenue results in net income to 
the highway department because of administration costs (.!!!). 

Most rights-of-way literature (5, 6, 7) has been concerned with transmission line 
rights-of-way through eastern deciduous forests. Wildlife studies on Interstate highway 
rights-of-way is sparse. Highway Research Board abstracts show no Jnte1·state right
of-way wildlife studies (!!). South Dakota, Nebraska, Minnesota, Kansas, and Iowa 
report no Interstate right-of-way wildlife projects (20, 22, 23, 24, ~-

The importance of rights-of-way for game bird nesting habitat has been documented. 
In Illinois Joselyn, Warnock, and Etter found higher pheasant nest densities and success 
in unmowed secondary roadsides than in mowed (W. 

Fischer found North Dakota ditches contributing 2 percent of the area he searched, 
but 43 percent of the pheasant nests (!.!). In a similar s tudy in North Dakota roadsides 
comprised 1.4 percent of the area searched and 57 percent of the pheasant nests (JQ). 
Bach and Stuart, also working in North Dakota, found 27 percent of upland game bird 
nests in roadsides that comprised only 2.6 percent of the area they searched(~. 

In Nebraska, wheat fields and rights-of-way were where 92.2 percent of pheasant 
chicks were hatched (lfil. Chesness searched roadsides and drainage ditches in Minne
sota and found that they accounted for 2 percent of the area searclled but contained 25 
percent of the pheasant nests (4). In a 1967 Nebraska study, 1.2 percent of the cover 
searched was roadside, but it yielded 28 percent of the duck nests and produced 47 per
cent of the ducklings (8). Another Nebraska study in 1967 involved 457 l'Oadside pheas-
ant nests @. -

NEST SEARCH PROCEDURE 

A modified Varty drag (.11) was used in 1968 and a cable drag (12) in 1969 to locate 
game bird nests. The Varty drag consisted of two 14-ft aluminum booms mounted on 
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a jeep. Flushing chains were placed at one-foot intervals on the booms. The cable 
drag consisted of a 185-ft, %-in. steel cable towed between 2 jeeps, with overlapping 
loops of chain attached to the cable. 

Because most upland game birds and puddle ducks dig nest bowls, neither the Varty 
nor the cable drag broke eggs. Hens were either flushed by the sound of the approach
ing drag or were scraped off their nests. In efficiency tests over known nests, both 
drags flushed about 75 percent of the hens. 

Search speed was maintained at 3 to 5 mph. We used the cable drag in 1969 because 
its greater length permitted a complete search of the study area in 1 sweep, thus in
creasing efficiency and decreasing the number of crushed nests. 

Birds were identified as they flushed from their nests. Vegetation parameters re
corded at each nest site were plant species, composition, and height. Nest parameters 
included position on the right-of-way, location in the study area, number of eggs, ad
jacent land use, and distance from water. All data were punched or written on 91-hole 
Bunoughs Unisort c.u:ds for easy retrieval. 

The flotation method was used to determine dates of nest initiation and expected 
hatching~ 16). Nest locations we1•e mapped on highway department Intex·state fencing 
plans , and marked by painting a number on the nearest post. 

Nests were revisited on each successive search and 2 or 3 days after anticipated 
hatching date. Final fate of each nest was determined as successful, deserted, or de
stroyed by machine or mammalian or avian predator. 

Sixteen nests that were deserted or destroyed by the search operation were included 
in location data but not in success ratios. Nest desertions not caused by searching were 
considered normal and were included in success ratios. 

OPERATIONS AND RESULTS IN 1968 

The study area was searched 3 times in the summer of 1968, and 130 game bird nests 
were located for a relative nest density of 5 acres/nest or 5.65 nests/mile. Nesting 
success was 58.8 percent for 114 nests of known fate. Predatory mammals accoWlted 
for 85 percent of nest destruction (Table 1). The peak weeks of waterfowl nest initia
tion and hatching for 1968 and 1969 were May 25 and June 22 (Fig. 1). 

Waterfowl nests were uniformly located in mile blocks slated for mowing (59 nests) 
or nonmowing (61 nests). Nests on the right-of-way were predominantly positioned in 
the ditch bottom. Only 3 nests were located in interchange triangles in 1968. 

Wildlife car-kills were recorded during May, June, and July by highway department 
personnel from the Medina sub-station. Skunks were the most common mammal (W 

TABLE 1 

1-94 GAME BIRD NESTING ACTIVITY DURING 1968 AND 1969 

Number of 
Crushed or Nesting 

Cause of Nest Failure 
Deserted 

Species 
Nests Nestsa Successb Mammal Avian Mower Desertedc 

1968 1969 1968 1969 1968 1969 1968 1969 1968 1969 1968 1969 1968 1969 

Mallard 25 25 4 6(28.5) 19(76.0) 12 6 
Pintail 8 12 4(50.0) 10(83.3) 4 2 
Gadwall 24 21 3 1 13(61.9) 8(40.0) 6 10 J l 
Blue-winged teal 50 59 7 2 29(67.4) 38(66. 7) 12 14 2 3 
Shoveler 13 11 2 I 6(54.5) 4(40.0) 5 6 
Scaup 1 - l --- -

Subtotal, ducks 120 129 16 4 58(55.9) 80(64.0) 39 38 2 2 2 3 4 

Mourning dove 1 1 1 
K!lldeer 1 1 1 1 
Upland plover 8 2 8(100) 2(100) 
American bittern 1 - _1 __ . -- -

Total 130 134 16 4 67(58,8) 85(65.4) 40 38 2 2 2 1 3 

aSearch-caused crushed or deserted nests; these nests are not included in success ratios. 
bNumbers in parentheses are relative success percentages 
cNormal nest desertions; these nests are included in success ratios 
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Figure 1. Initiation and hatching dates for 1968 and 1969 waterfowl 
nests on 1-94; average clutch size of 10 eggs, average incubation period 

of 23 days, and laying rate of 1 egg per day used to estimate dates. 

killed by cars in 1968. 
1968 (Table 2). 

Five white-tailed deer were also killed in the study area in 

Preparations for comparing the effects of mowing on 1969 game bird nest initiation 
and success began in June 1968 when the North Dakota state Highway Department and 
North Dakota state University entered into an agreement that called for mowing alter
nate mile strips of the study area. Mowing was permitted July 4 but began July 20, 
1968, by the successful hay bidder and was completed in October 1968 by the highway 
department. Acreages of mowed and unmowed mile blocks were 312 and 318 respectively. 

The pattern started at Crystal Springs and proceeded in alternate strips along the 
length of the study area. In no instance were specific mile blocks chosen for mowing 
or nonmowing treatment. The highway department was requested to mow any 2 of the 

4 triangles at each interchange. 

TABLE 2 

WILDLIFE KILLED BY CARS ON 1-94 
IN 1968 AND 1969 

Species 

Striped skunk 
Raccoon 
White-tailed deer 
Richardson 1s ground squirrel 
Ring-necked pheasant 
Ring-billed gull 
Upland plover 
Ducks 
Badger 
White-tailed jackrabbit 
Gray partridge 
Red fox 
Burrowing owl 

Total 

1968 

23 
4 
5 
1 
l 
2 
2 
4 
0 
0 
0 
0 
0 

42 

1969 

0 
l 
3 
0 
l 
0 
0 

16 
l 

12 
l 
l 
1 

37 

Publicity for the study was provided by 
Fargo radio and newspaper media and by 
displays on 4 rest area bulletin boards in 
and near the study area. 

Four times during the 1968-69 winter 
snow cover measurements were taken at 
21 mile-delineator posts to compare snow 
accumulation in mowed versus unmowed 
miles. Measurements were taken at the 
foot of the post (which is on the edge of 
the bituminous shoulder), at the toe of the 
inslope, and near the right-of-way fence. 

Measurements on mowed-miles aver
aged 3.84 in. at the post, 11.57 in. at the 
inslope toe, and 12.95 in. near the fence. 
Unmowed-mile measurements averaged 
4.18 in. at the post, 14.43 in. at the toe, 
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TABLE 3 

INCHES OF SNOW COVER ON MOWED AND UNMOWED SECTIONS OF 
I-94 IN WINTER OF 1968-69 

Measurement Mean Post Depth Mean Inslope Depth Mean Fence Depth 

Date 
Mowed Unmowed Mowed Unmowed Mowed Unmowed 

12-14-68 1.57 1.86 3.14 5.10 4.81 7.05 

12-27-68 2.38 2.62 7.24 8.62 8.05 11.81 

1-14-69 3.10 3.05 9.14 11.86 12.67 15.57 

2-28-69 8.33 9.19 26 .76 32.24 26.29 26 .33 

and 15.19 in. at the fence (Table 3). In only 3 instances were mean snow depths signifi
cantly different between mowed and unmowed strips. 

RESULTS OF 1968 MOWING CESSATION IN 1969 

The study area was searched 3 times in 1969. One hundred thirty-four game bird 
nests were located for a relative nest density of 4.85 acres/nest or 5.83 nests/mile. 
Nesting success was 65.4 percent. Predatory mammals accounted for 84 percent of the 
nest destruction (Table 1). 

Thirty-four (26.4 percent) of the waterfowl nests were located in mowed miles or 
triangles and 95 (73 .6 percent) in unmowed miles or triangles (Table 4). The most 
chosen right-of-way nest position was the ditch bottom. Interchange triangles supported 
18 nests. 

Ducks and jackrabbits were most prevalent car-kill victims in 1969 (16 and 12 re
spectively}. Skunks were surprisingly absent from the sample (Table 2). 

Motorists' opinions regarding the appearance of mowed and unmowed conditions of 
the right-of-way were obtained in 182 interviews conducted at rest areas during May 
and June. Motorists were asked the following questions: Have you noticed the mowed
unmowed conditions of the right-of-way? Which condition do you prefer? Why do you 
prefer it? Do you prefer the mowed treatment in the face of high mowing costs? 

The majority (81.9 percent) were unaware of the conditions of the right-of-way. When 
the mowed and unmowed conditions were pointed out, 72 percent preferred the mowed 
strips. Most of these (78.6 percent) retained their preference regardless of the high 
per-mile cost of such maintenance. Only seven of the 182 respondents preferred the 
unmowed condition (Table 5) . 

TABLE 4 

I-94 GAME BIRD NEST LOCATIONS AND SUCCESS DURING 1969 

Nests Located Nests Located Success in Success in 

Species in Mowed Blocks in Unmowed Blocks Mowed Blocks Unmowed Blocks 

Number Percent Numbera Percenta Number Percent Number Percent 

Mallard 1 4.0 24 96.0 1 18 75.0 
Pintail 2 16. 7 10 83 .3 1 50.0 9 90.0 
Gadwall 5 23 .8 16 76.2 1 20 .0 7 46.7 
Blue-winged teal 23 39.0 36 61.0 15 65.2 23 67.6 
Shoveler 3 27 .3 8 72.7 1 33.3 3 42.9 
Scaup 1 1 

Subtotal, ducks 34 26.4 95 73.6 19 55.9 61 67.0 

Upland plover 2 2 
American bittern 1 1 
Mourning dove 1 1 
Killdeer _! _! 

Total 35 26.1 9gb 73.9 20 57.1 65 68.4 

8 1ncludes 4 search-caused or deserted nests that are not included in success columns 
bSignificantly more birds chose unmowed mile blocks or triangles for nest sites; X2 == 31 ,56 with 1 d ,f ., p less than 0.001. 



TABLE 5 

OPINIONS OF MOTORISTS REGARDING I-94 RIGHT-OF-WAY APPEARANCE 

Question 

Have you noticed the mowed-unmowed 
condition of the right-of-way? 

Which condition do you prefer 7a 
Do you still prefer the mowed condition 

in the face of high mowing costs ?b 

Yes 

Number Percent 

33 18 

103 79 

No Mowed 

Number Percent Number Percent 

149 82 
131 72 

28 21 

57 

Unmowed 

Number Percent 

7 4 

a44 motorists (24 percent) had no preference_ blncludes only those who preferred the mowed condition in question 2. 

To obtain an Wlbiased opinion, motorists were not informed about the nature of the 
study until after the interview, and interviews were taken at varying hours all days of 
the week to get a representative sample of the motoring public. 

RIGHT-OF-WAY MOWING EFFECTS 

While the 1968 and 1969 data show that waterfowl nesting density was high on I-94, 
the right-of-way is also used by many other species of wildlife, including upland plovers, 
American bitterns, killdeer, mourning doves, and a host of songbirds and mammals. 

Relative waterfowl nest densities and nesting success on I-94 right-of-way compare 
favorably to waterfowl activities on othe1· land use areas being studied in South Dakota 
and at Woodworth, North Dakota. High waterfowl nesting success was clue in part to 
fewer predators along the highway . It is possible that red fox and other nest predators 
were deterred by highway traffic and did not frequent the right-of-way in normal numbers. 

Cessation of mowing is beneficial for nesting success along rights-of-way. In 1968 
nests were uniformly distributed between miles-to-be-mowed and miles-to-be-wimowed 
(59 and 61 respectively). In 1969, when the effects of mowing cessation were first seen, 
95 nests were located in unmowed miles compa1·ed to only 34 in mowed miles. 

Mallards showed the strongest response to cessation of mowing. In 1968, 14 mal
lard nes ts were located in miles-to-be-mowed and 11 were found in miles-to-be
unmowed . After the mowing treatment, only one mallard nested in mowed vegetation, 
while 24 were found in the heavier cover of unmowed miles (Table 4). 

The appeal of unmowed right-of-way vegetation to nesting waterfowl is also evident 
in nest densities in interchange triangles for the 2 yeai·s. Only 3 nests in 1968 were 
located in triangles (which were all mowed in 1967), while 18 nests in 1969 were found 
in triangles, 13 of them (72.2 percent) in unmowed parcels. 

Hatching success was higher for nests in unmowed mile blocks. Ducks nesting in 
mowed blocks were 55.9 percent successful, while 67.0 percent of the waterfowl nests 
in unmowed blocks hatched. For all species, mowed block nests were 57.1 percent suc
cessful a11d unmowed block nests were 68.4 percent successful. Mallards and pintails 
all showed remarkable hatching success in unmowed blocks (Table 4). 

By cessation of mowing then, even for one year, we were able to attract ducks away 
fro m less productive locations on the right-of-way and increase their nesting success. 
It is possible that continued cessation of mowing will attract more ducks that are cur
rently nesting in less profitable areas nearby. 

But what ramifications does cessation of mowing have on right-of-way maintenance 
and appearance? Data given in Table 3 show that leaving mile blocks unmowed from 
the toe of the inslope to the fence does not increase snow buildup at the driving surface. 
Significantly more snow was found in unmowed blocks only once in the ditch bottom and 
only twice at the fence. No significant differences were observed between mowed and 
unmowed blocks at the driving surface. 

It is not possible to determine the effect of cessation of right-of-way mowing on wild
life car-kills from our data, but it appears that numbers and species of animals killed 
by cars on I-94 reflect population changes to a great degree. Major shifts between 1968 
and 1969 car-kills for skunks and jackrabbits are probably due more to changing popula
tion levels than to cessation of mowing. 
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The reduced number of predatory mammals in the 1969 car-kill sample could explain 
the overall increase in nesting success for that year, but it cannot explain the higher 
success in unmowed blocks. 

The appearance of w1mowed vegetation on the right-of-way is displeasing to many 
motorists only aftex· it has been pointed out to them. A surprising number ·of motorists 
mentioned their enjoyment of seeing wildlife on rights-of-way, but these respondents 
did not equate wildlife with wildlife habitat. Many wanted to change their answers when 
the study was explained to them after the interview, fearing that their first answers 
would jeopa1·dize wildlife on the right-of-way. It seems that the motoring public has 
been well impressed with the aesthetic value of wildlife but not with habitat require
ments. The few motorists who px·eferrecl the unmowed condition explained their pref
erence in terms of wildlife or ecology of the area. All of the respondents were con
genial and cooperative and represented a wide range of home states. 

LOWER MAINTENANCE COSTS-HIGHER WILDLIFE BENEFITS 

Wildlife use of Interstate rights - of- way in the prairie pothole region of North Dakota 
South Dakota, Minnesota, and Nebraska warrant1:1 management attention. Other portions 
of the Interstate System and other types of rights-of-way may be supporting other forms 
of wildlife and warrant investigation. 

We have shown that location of duck nests can be manipulated by cessation of mowing 
schedules and even interchange triangles can be enhanced to produce waterfowl. In 
North Dakota at least, cessation of mowing on the Interstate right-of-way does not cause 
undue snow buildup on the driving surface, and motorists are largely unaware of the un
mowed condition and probably can be educated in the need for wildlife habitat along 
Interstate rights-of-way to a point where they are tolerant of heavier roadside vegeta
tion. Reduced mowing can be justified by lower maintenance costs and increased wild
life benefits and still be consistent with Interstate maintenance guidelines (1). 

On the basis of the data presented in this paper, we recommend the following main
tenance procedures for portions of the Interstate System in cluck-producing regions: 

1. Inslopes should be mowed only to the toe, and ditch bottoms, secondary slopes, 
backslopes, and fence li11es should remain unmowed; 

2. Interchange triangles should remain Wlmowed, except to the toe of the inslope; 
and 

3. If mowing and haying must be carried out, they should be delayed until well past 
the peak of waterfowl nesting as determined by state and federal waterfowl biologists. 

We urge state and federal highway pers01mel to seek continued cooperation with wild
life biologists in an intensified effort to manage the Interstate System and other types 
of roadside parcels ior wildlife. Maintenance costs can be lowered ru1d wildlife bene
fited at the same time. Encouragement and support to determine the long-term effects 
of cessation of mowing on right-of-way vegetation are essential in view of the fact that 
more and more states are tending toward reduced Interstate right-of-way mowing. 
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