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Abstract

Simulated howling provided information on the location of coyotes (Canis latrans) and gray wolves (Canis fupues) in north-
central Washington, Coyotes responded to simulated howling at a rate of 9.9% and welves at a rate of 0.1% from April through
October. The low response rate for wolves can most likely be auributed to low density in our study area. Response rates ol coyoles
were highest in September and October. and during dawn and dusk. Both wolf responses occurred during early August and at
dusk. The sex of the person simulating the howl did not affect the response rate, There was nor a significant difference in the
response rates of coyotes between backeountry and road surveys. Monitoring the RR/S of these species may be usetul in estimat-
ing the response of coyotes to a recolonizing wolf population. This method would be a useful component in programs monilorng

the populations of wolves and covotes.

Introduction

Simulated howling surveys have been used to locate
wolves and coyotes, to estimate changes in the
numbers of packs and pack size (Joslin 1967,
Pimlott and Joslin 1968, Theberge and Strickland
1978), and to provide indices of canid abundance
{Carbyn 1982, Fuller and Sampson 1986).
Harrington and Mech (1982) presented a meth-
odology for a saturation census and a sampling
census using simulated howling surveys. Fuller
and Sampson (1986} applied the sampling cen-
sus over a relatively small area where informa-
tion on wolf numbers and/or locations were avail-
able from radio telemetry studies. Tucker et al.
{1990) discussed the application of howling sur-
veys as one of several survey methods that can
be used to locate canids. Very few studies have
applied this methodology to determine coyote
locations and response rates (Carbyn 1982, Laundre
1981, Pesendorfer et al. 1986), and it has never
been applied to such a large study area.

The purpose of our study was to use simu-
lated howling to indicate the presence and gen-
eral location of gray wolves and coyotes within
our study area, generally following the sampling
census method (Harrington and Mech 1982). The
limitations of howling surveys have been discussed
in several publications (Fuller and Sampson 1986,
Harrington and Mech 1982, Tucker et al. 1990)
and we considered these in the design of our project.

The howling surveys discussed in this paper were
used in conjunction with the other methods dis-
cussed by Tucker et al. (1990).

The specific objectives of this study were to
locate wolves and coyotes, evaluate the effects
of the time of day, time of the year, the sex of the
person conducting the simulated howls, and
backcountry vs road surveys on their respense
rates. We also provide recommendations on the
application of this methed to a large study arca.

Study Area

The study area included all of the Okanogan Na-
tional Forest west of the Okanogan and Colum-
bia rivers and that portion of the Wenatchee Na-
tional Forest north of Interstate 90 (Figure 1), all
within north-central Washington state. The study
area is bounded on the north by the US/Canadian
border, on the west by the crest of the North Cas-
cades mountains, on the south by the Interstatc
90 highway corridor, and on the casl by the Co-
lumbia and Okanogan rivers. The study area is
about 890,340 hectares in size.

The study area is comprised of 22% desig-
nated wilderness areas that are accessed solely
by trails. The remaining portion of the study area
is multiple use national forest lands. An exten-
sive network of roads provide access into this
portion of the study area.
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Figure 1. Map of the study area.
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The elevations range from about 2300 meters
along the Cascade crest to 500 meters along the
eastern boundary of the study area. Precipitation
levels vary from 300 cm/year in some arcas along
the Cascade crest to 25 cm/year in the dry east
side of the study area.

Methods

We used the methodology presented by Harrington
and Mech (1982) to locate gray wolves and coy-
otes within our study arca. In general, this method
involved locating howling stations approximately
1.6 km apart. We spatially stratified our study area
by historical wolf presence (within past five years
as determined by the Washington Department of
Fish and Wildlife Large Carnivore Investigations
teamn), ungulate winter/spring range, or recent
reliable sightings that were evaluated by an in-
teragency team.

Stations and routes were designed to limit water
noise from creeks and rivers and account for var-
ied topography. Each station was designed to cover
approximately 2.6 km*. following Fuller and
Sampson (1986). At each station one person con-
ducted a howling trial that consisted of three to
five howls alternating “flat” and “breaking” howls
over a period of 20 to 35 seconds, This was re-
peated two times with a two minute interval in
between each howling trial to complete one howl-
ing session. Harrington and Mech (1982) recom-
mended three trials, the first being of lower vol-
ume, but showed higher response rates for the
last two trials. We used two trials to reduce the
time at cach station and covered more of our study
area. We always used live human imitations of
howls, as research has shown this to work as well
or better than playbacks of recorded wolf howl-
ing (Theberge and Falls 1967).

Howling sessions were not conducted when
there was precipitation or wind =10 km/hour. The
information recorded during cach howling trial
included time, sex of howler, response on first or
second vocalization, suspected species of canid,
and weather conditions. Surveys were conducted
April through October from 1991 to 1993. Sur-
vey efforts were most intensive during the months
of July, August, and Seplember, as recommended
by Harrington and Mech (1982).

When survey routes occurred along roads we
followed the recommendations of Harrington and
Mech (1982) and Tucker et al. (1990) by con-

ducting surveys on three consecutive nights. How-
ever, when survey routes occurred in the
backcountry we did not follow the three consecutive
night routine. Instead we adopted a method de-
veloped in consultation with P. Paquet and R. Ream
that maximized the area covered by only survey-
ing for one mght. Backcountry routes followed
trails or ridges and stations were spatially located
at distances similar to road surveys,

Field crews carried tape recorders equipped
with parabolic microphones (Bionic Booster, Silver
Creek Industries, Manitowol, WI. 54220) to record
any responses. All responses were recorded on
tape for later verification of canid species by an
interagency team of biclogists. Species were dif-
ferentiated by the aural characteristics of their
howls, Fundamentally, wolf howls differ from
coyote howls in pitch, intensity, and duration
{Theberge and Falls 1967).

We evaluated the responses of canids using
the parumeter of Response Rate per Session (RR/
Sy and Response Rate per Trial (RR/T) (Harrington
and Mech 1978a). The RR/S was the percent of
howling sessions during which replics were re-
ceived and the RR/T was the percent of the howling
trials that were answered during a howling ses-
sion (Harrington and Mech 1978a). The RR/S was
calculated at two hour time intervals from 1800
1o 0800 in order 1o estimate diurnal fluctuations.
By using these parameters the response rate was
standardized allowing monthly comparisons of
RR/S even though survey efforts varied depend-
ing upon weather conditions and available per-
sonnel.

Results and Discussion

Presence and General Location

The presence of coyotes determined from the
howling surveys was confirmed at 213 locations
and occurred throughout the study area. Coyotes
were located in a variety of habitats, including
areas that received relatively high levels of hu-
man use. Wolves were located in two areas using
simulated howling. Both of these locations oc-
curred in designated wilderness areas where hu-
man activities were relatively low. A more de-
tailed discussion of habitat use and the effects of
human activities is beyond the scope of this project.
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Overall Response Rate

Atotal of 2137 howling sessions were conducted
resulting in 215 responses by canids and an over-
all RR/S of 10%. Of the total number of canid
responses, two were determined to be wolf and
213 were coyotes. The RR/S of wolves was very
low (0.19%) and is likely due to low numbers of
wolves in the study area. The RR/S of coyotes
was 9.9%.

Of the coyole responses, 27% were made by
lone animals, 73% by packs of two or more ani-
mals. Further differentiation of group numbers is
extremely difficult (Harrington and Mech 1982).
One of the wolf responses was made by a lone
animal and the other by a pack of more than two
animals.

Canid responses were analyzed to determine
the proportion that occurred on the first or sec-
ond trial. The response on the first howling trial
was 65%. and 35% on the second trial. Both wolf
responses occurred during the first howling trial,
one response was from a wolf pack and one by a
lone animal. Harrington and Mech (1982) reported
aresponse rate of 68% by wolves on the first trial.
Our results indicated that the response rate of
coyotes 1s similar.

Time of Day

The RR/S for two hour time intervals from 1800
to 0800 PST are shown in Figure 2. During two
time periods, 1800 and 2000 PST and between
0400 and 0600 PST, the RR/S for coyotes was
16% and 11%, respectively, above the overall RR/
5. The lowest RR/S occurred between 0201 and
0400 PST (6%) and between 0601 and 0800 PST
{09%). The wolf responses occurred during the 2201
to 2400 PST period. These results are similar to
those reported in other studies where peaks in
howling frequency by gray wolves occurred dur-
ing the evening and morning hours (Harrington
and Mech 1978b).

Time of Year

We limited our survey season to April through
October. This corresponds to ene of the high re-
sponse rate periods reported by Harrington and
Mech (1982). The RR/S of coyotes increased spring
through fall (Figure 3). RR/S of coyotes was highest
during the months of September (11%) and Oc-
tober (12%]), and lowest in the spring. Harrington
and Mech (1978b) reported a seasonal increase
in howling frequency for two woll packs they
maonitored, Harrington and Mech (1982) showed
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Figure 2. Diurnal response rates of coyotes.

220  Gaines, Neale, and Naney




—_—
~

=RR/S (%)]

c

Q8

2

i

2

5

.C

a

D

s 6
&

a

o

I 2
i

® 0
o April June July Aug. Sept. Oct.

MONTH

Figure 3. Monthly response rates of covotes.

that wolf packs were more responsive to simu-
lated howling during the summer and fall. Joslin
(1967) reported a seasonal increase in responses
by wolves to simulated howling and attributed
the higher response rates to increased pup respon-
siveness. Our results and observations indicated
that the seasonal increase in RR/S by coyotes may
also be related to increased activity by pups. The
two responses from gray wolves oceurred during
early August.

Sex of Howler

There wus not a significant difference between
the RR/S by coyotes relative to the sex of the
howler. When females conducted the howling
session, the RR/S was 9.8% (p <0.05), and RR/S
was 11.0% (p < 0.05) when conducted by males.
One wolf response was elicited by a male howler
and one by a female.

Backcountry vs Road Surveys

Most of the surveys were conducted from roads
(8B5%) vs trails (15%) due to the case of aceess.
However. there was not a significant difference
in the RR/S by coyotes between howling surveys
conducted from roads (RR/S = 8.4%, p < 0.05)

or from trails (RR/S = 10.3%. p < 0.03). Both of
the responses by wolves occurred while conducting
backcountry surveys.

Conclusions

Fuller and Sampson (1986) and Crete and Messier
(1987) felt that howling surveys conducted over
large areas were infeasible due to logistical and
statistical restraints. We feel that, given funding
and available personnel, application of this method
over large areas can produce results that may be
of use to resource managers and researchers. Qur
suggestions for conducting a survey of coyotes
and wolves closely follow those of Harrington
and Mech (1982). They made the following rec-
ommendations: (1) the best times of the day are
dawn and dusk; (2) July, August, and September
are the best months; and (3) tnals should be re-
peated three times at two minute intervals
(Harrington and Mech 1982).

Based upon the results of our study. howling
surveys for coyotes and wolves can be effectively
conducted from June through October. The high-
est response rates occurred in September and
October. However, locations made during June
and July provided information about den and
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rendezvous sites, Surveys are best conducted during
the dawn and dusk hours. Because a high pro-
portion of the canid responses did not occur until
the second howling trial, we suggest at least two
trials/session. We also discovered that the sex of
the person simulating the howls did not affect the
RR/S of coyotes.

The RR/S of coyotes was not significantly
differcnt between road and backcountry howling
survey strategies. This may be a function of the
coyotes' tolerance of human activities but also
suggests that our one-time survey strategy was
an adequate method to elicil coyote responses.
Our information was inconclusive relative to RR/
S by wolves from roads vs backcouniry routes.
However, other studies have documented the nega-
tive effects that roads can have on wolves (Fuller
1990, Mech et al. 1988). Both of the responses
by wolves in this study occurred while conduct-
ing backcountry surveys.

The use of simulated howling to elicit responses
of coyotes and wolves in our large study area was
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successful in verifying the presence of many coy-
otes and gray wolves at two locations. The appli-
cation of the methodology to such a large study
area was very labor intensive. However, we feel
that the RR/S reported here accurately reflects
the relanive abundance of the two species and can
be used as an index to monitor trends. Monitor-
ing the RR/S of these species may be useful in
estimating the response of coyotes to a recolo-
nizing wolf population, and as one technique that
can be used o monitor the populations of gray
wolves and coyotes.

Acknowledgements

We thank Kevin McGuire, Andrea Bruns, Lisa
Krueger, and several volunteers that spent many
long nights conducting the howling inventories
and entering data, This project was funded by the
U.S. Forest Service, Wolf Haven International,
and the Washington Department of Wildlife.

Laundre, J. W. 1981, Temporal variation in coyole vocaliza-
tion rates. J. Wildl. Manage. 45:767-769.

Mech, L. D., 8. H. Fritts, G. L. Radde, and W, J. Paul. 1988.
Wolf distribution and road density in Minnesota. Wildl.
Soc. Bull. 16:85-87.

Pesendorfer, I., P. C. Paquet, and L. N. Carbyn. 1986. Com-
parison of 1984 and 1985 nocturnal howling surveys
in Riding Mounlain National Park, Manitoba. Can.
Wildl. Ser. No. 18. 18pp.

Pimlott, D. H. and P. Joslin. 1968. The status and distribution
of the red woll, Trans, N. Amer. Wildl. and Nat. Res.
Conf. 33:373-389,

Theberge, 1. B., and D, R, Strickland. 1978. Changes in wolf
numbers, Algonguin Provincial Park. Ontario. Can,
Field Nat. 92:395-398,

Theberge, 1. B.. and 1. B. Falls. 1967. Howling as a means of
communication in timber wolves, Am. Zool. 7:331-
338,

Tucker, P AL, D. L. Davis, and R, R. Ream, 19%). Wolves:
[dentification, Documentation, Population Monitoring
and Conservation Considerations. No. Rockies Nat.
Res. Center.




