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MOUNTAIN GOAT AERIAL SURVEYS

Efficiency of aerial surveys of
mountain goats

Alejandro Gonzalez-Voyer, Marco Festa-Bianchet, and Kirby G. Smith

Abstract Because managers often rely on aerial surveys to monitor wildlife populations, it is impor-
tant to estimate the proportion of animals observed. We compared the number and age
classification of mountain goats (Oreamnos americanus) seen during aerial surveys to the
actual number of goats in a marked population in west-central Alberta from 1989 to
1999. On average, 69.5% of the goats were seen during aerial surveys, but the propor-

tion of goats seen in any one survey
actual numbers of adult goats were

ranged from 55 to 84% (CV=12.3%). Observed and
best correlated. Yearlings and kids appeared difficult

to classify from the helicopter; therefore, estimates for these 2 age classes were poor.
Aerial surveys detected broad population trends over a number of years.
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Aerial surveys are a practical way to monitor
wildlife abundance over vast and remote areas
(Mourido et al. 1994). Helicopters are often used to
conduct wildlife surveys in rugged and mountain-
ous terrain (Thomson and Baker 1981). Wildlife
managers use aerial surveys for a diverse array of
species, including kangaroos (Macropus spp.,
Clancy et al. 1997) and wood storks (Mycteria
americana, Rodgers et al. 1995). Information
obtained through aerial surveys is used to make
management decisions, such as establishing hunt-
ing quotas (Clancy et al. 1997). Managers therefore
require information on the reliability of aerial sur-
veys.

Despite the important role played by aerial sur-
veys in management decisions, no one has assessed
the efficiency of aerial counts by comparing them
to actual numbers of animals in marked popula-
tions over several years. Many studies have esti-
mated the proportion of marked animals seen dur-
ing surveys; for example, Cichowski et al. (1994)
saw 68% of 28 marked mountain goats (Oreamnos
americanus) during aerial surveys. Gilbert (1957)
compared aerial counts of mule deer (Odocoileus
bemionus) to population estimates obtained

through the drive method, whereas Wolfe and
Kimball (1989) compared estimates of the size and
composition of a population of bison (Bison bison)
obtained through aerial surveys to results obtained
from a near-total roundup of the herd. LeResche
and Rausch (1974) compared aerial counts of
moose (Alces alces) over fenced 2.6-km? enclosures
containing a known number of animals. Rodgers et
al. (1995) compared aerial survey estimates with
ground counts of stork nests. However, no study
has compared aerial survey estimates with known
population size and age structure over several
years.

Mountain goats are frequently found in inaccessi-
ble terrain where helicopter surveys are the only
practical method to estimate population size and
composition. Smith (1986) suggested that man-
agers should monitor numerical changes of moun-
tain goat populations and apply a tracking harvest
strategy. Mountain goats often are counted only
once a year because of the high cost of helicopter
time and because this species is particularly sensi-
tive to helicopter harassment (Coté 1996). Annual
aerial counts in west-central Alberta from 1973 to
1999 were used by the Alberta Natural Resources
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Service to monitor 12 goat populations, some of
which were hunted (Smith 1988). After 1983, sur-
vey results suggested a decrease in goat numbers,
despite a reduction in harvest. Based on those aer-
ial counts, hunting was closed in 1987.

Herein, we examine whether aerial counts of
mountain goats can estimate population size and
detect population trends. We assess the overall sur-
vey efficiency, variability in efficiency from year to
year, and efficiency by age class.

Methods

The Willmore Wilderness Park (WWP) in west-
central Alberta (Canada) included several mountain
complexes. It was characterized by long, cold win-
ters and cool, wet summers (Smith 1988). We used
the Caw Ridge population of mountain goats to
assess efficiency of aerial surveys by comparing
them to number of individuals present on the ridge
at the time of the aerial survey. Caw Ridge is one of
12 goat survey areas in and near the WWP. It is a 28-
km?Z, rolling mountain complex east of the front
range of the Rocky Mountains, similar to other
ranges used by mountain goats in this area. Goats
used alpine tundra and subalpine spruce (Picea
engelmanii) forest at elevations of 1,750 to 2,170
m. Timberline was at about 1,900 m. Festa-
Bianchet et al. (1994) provided a detailed descrip-
tion of Caw Ridge.

Annual helicopter surveys of several populations
of goats, including Caw Ridge, were conducted
from 1973 to 1999 by flying over mountain com-
plexes above timberline. A Bell 206 Jet Ranger hel-
icopter was flown in a counterclockwise direction
around each mountain complex between timber-
line and ridge top, at an air speed of 120 to 150
km/hour. The navigator-principal observer was
seated to the left of the pilot, the second observer
was in the left rear seat,and the recorder was in the
right rear seat. All surveys in this paper were done
by the same observers, except for a different prin-
cipal observer in 1997 and a different secondary
observer in 1998. Over the last 11 years, 4 pilots
were involved. However, all were experienced in
mountain flying and the navigator ensured that the
helicopter coverage was similar for each year sur-
veyed. Mountain goats were classified as kids, year-
lings, and adults. When group size exceeded 20
goats and a useful vantage point was available, the
helicopter landed and goats were classified from
the ground with a 20-45X spotting scope. Most
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surveys were conducted in the first week of July
after nursery herds had congregated; survey dates
ranged from 28 June to 21 July. We tried to fly
between 0600 and 0900 hours and between 1700
and 2200 hours, when goats were most active. The
principal observer was familiar with goat distribu-
tion in summer over the study area; therefore the
flight route covered all known areas of goat habitat
and was repeated each year.

The Caw Ridge population was the object of an
intensive investigation of mountain goat ecology
and behavior from mid-May to mid-September in
1989-1999. Over 80% of goats one year of age and
older were marked in most years (Table 1), and
each marked goat was seen 5-50 times each sum-
mer. In 1989-1993, we estimated number of
unmarked goats by assuming we saw all adult males
on days when we saw all marked adult males and
assuming that we saw all unmarked goats other
than adult males on days when we saw all marked
goats other than adult males, something that hap-
pened 3-5 times each summer. After 1993,
unmarked goats were individually known by their
morphology, sex, and age. Unmarked kids were
known by their association with marked mothers.
In no case was a marked goat missed one year ever
seen again on Caw Ridge; sighting probability was
therefore 100% between May and September each
year. Thus, similar to other studies based on long-
term monitoring of marked populations in open
habitats (Clutton-Brock 1992, Jorgenson et al.
1997), accurate information on population size and
composition was available for the day of the aerial
count. We do not claim 100% accuracy as we did
not know exact dates of death for all goats, and it is
possible that our ground estimates were off by 1 or

Mountain goat male in a Clover trap. About 80% of adult and
yearling mountain goats on Caw Ridge were individually
marked during the study.
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Table 1. Mountain goat population size and composition obtained through ground censuses and percentage of goats seen by aer-
ial surveys during 1989-1999, on Caw Ridge, west-central Alberta, Canada.

Adults Yearlings Kids Total
Year Total Marked % seen Total Marked % seen Total Marked % seen Total Marked % seen
1989 61 19 70.5 14 10 64.3 20 13 75.0 95 42 70.5
1990 50 35 78.0 12 10 41.7 18 1" 94.4 80 56 77.5
1991 57 42 56.1 13 7 30.8 16 4 68.8 86 53 54.7
1992 60 50 58.3 8 2 87.5 17 9 70.6 85 61 63.5
1993 63 54 60.3 12 10 50.0 26 10 61.5 101 74 59.4
1994 57 54 70.2 20 13 60.0 26 0 69.2 103 67 68.0
1995 70 68 75.7 15 12 26.7 26 5 731 111 85 68.5
1996 71 70 66.2 14 8 71.4 20 7 80.0 105 85 69.5
1997 71 68 80.3 8 5 25.0 19 9 121.1 98 82 83.7
1998 73 66 71.2 13 11 69.2 34 0 41.2 120 77 70.0
1999 72 67 93.1 29 13 24.1 26 0 103.8 127 80 79.5
Mean 64.1 539 70.9 14.4 9.2 50.1 22.5 6.2 78.1 101.0 69.3 69.5
S.D. 7.7 16.4 10.8 5.8 3.4 219 5.5 4.7 21.6 14.6 14.5 8.5
C.V. 12.1 30.5 15.2 40.7 37.4 43.8 24.3 76.2 27.7 14.4 21.0 12.3

2 units in some years. Survey efficiency was calcu-
lated by comparing number of goats seen during
aerial counts to our estimate of those actually on
the ridge.

We first calculated percentage of each age class
seen during aerial counts for the 11 years of the
study, then used a Kruskall-Wallis analysis of vari-
ance to test for differences in detection rates
among age classes. We used linear regressions to
compare observed and actual number of goats.
Finally, we used analysis of covariance with year as
a factor to test whether aerial counts detected pop-
ulation trends.

Results

On average, 69.5% of the goats were seen during
helicopter surveys (Table 1). Counting efficiency,
however, varied among age classes: 71% for adults;
78% for kids; and 50% for yearlings (Kruskall-Wallis
test, X%=8.303, P=0.0106). Observers likely misclas-
sified kids and yearlings; in 2 years they counted
more than 100% of the kids present but reported
seeing only about 25% of the yearlings. Therefore,
these 2 age classes were pooled into a “juvenile”
class for some subsequent analyses. Yearly variation
in counting efficiency for the kid (CV=28%) and
yearling (CV=44%) classes was greater than for the
adult class (CV=15%,Table 1).

We found a linear relationship between total
number of goats and number counted from the hel-

icopter (Fy 10=24.94,P=0.001, Figure 1),and a sim-
ilar relationship for the number of adult goats (F} ;,
=14.90, P=0.004, Figure 1). However, neither the
yearling (F; 19=1.42, P=0.26) nor the kid age class
(Fy10=0.54, P=0.48) showed a significant relation-
ship between observed and actual numbers (Figure
1). There was a significant linear relationship
between number of juveniles (yearlings and kids)
present and number observed during surveys (F; 1o
=9.59, P=0.012). Analysis of covariance revealed
that the goat population increased during the study
(year effect, F; 5,=43.46, P<0.001). There was no
interaction between type of count (aerial survey or
actual count) and year (F1 22=0.007, P=0.93), indi-
cating that the slopes of population trends
obtained with the 2 methods did not differ (Figure
2). Aerial surveys underestimated the number of
goats (type of count; F; 5,=72.01, P<0.001).

Discussion

Our research suggests that helicopter surveys
detected trends in total population size and num-
ber of adults for mountain goats. As expected, aeri-
al counts underestimated total number of goats.
Both our study and Cichowski et al. (1994) report-
ed an average sightability of about 70%, suggesting
that this figure may apply widely to mountain goat
helicopter surveys. Individual surveys detected
between 55 and 83% of the goats in the population;
therefore accuracy of individual surveys was
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Figure 1. Total number of adult, yearling, kid, and juvenile goats
seen during aerial surveys (1989-1999) and number present on
Caw Ridge, west-central Alberta, Canada. (a. Total: y = 0.89x —
19.57, 2 = 0.74; b. Adults: y = 1.08x — 23.54, 2 = 0.62;
c. Yearlings: y = 0.19x + 4.10, 2 = 0.14; d. Kids: y = 0.20x +
12.53, r2 = 0.06; e. Juveniles: y = 0.39x + 9.59, 2 = 0.53).

questionable. Aerial surveys of mountain goats
appear to be useful only as trend indicators. Results
of single surveys should be interpreted with cau-
tion and yearly surveys are required to monitor
populations.

Other studies have addressed biases associated
with aerial surveys. Bodie et al. (1995) found that
helicopter surveys located only 61% of bighorn
sheep (Ovis canadensis) groups observed by
ground crews in canyon habitats. LeResche and
Rausch (1974) also found that experienced
observers saw 68% of moose in enclosures when
snow cover was continuous. For pronghorn ante-
lope (Antilocapra americana),Wooley et al.(1997)
reported that observer error increased with group
size and that adult males, which tend to occur alone
or in small groups, were more often missed during
aerial surveys compared to ground counts. A simi-
lar problem may have existed in our study, because
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Figure 2. Number of mountain goats observed during aerial
surveys and number present on Caw Ridge, west-central
Alberta, Canada (1989-1999).

adult male goats are often alone or in groups of 2-4
in forested areas. Because goats were not classified
by sex during aerial surveys, however, we could not
measure sex-specific sightability.

Our results suggest that observers cannot easily
distinguish kid and yearling goats during aerial sur-
veys. In 3 years in particular (1990, 1997, and 1999;
Table 1), observers may have mistakenly classified
yearlings as kids. On average, observers saw only
half the yearlings but almost 80% of kids, despite
the fact that kids and yearlings are found in the
same groups.

Smaller body size, horn-to-ear ratio, and rounded
facial appearance can be used to distinguish kids
from yearlings during ground surveys (B. Smith
1988). When classifications are done from a heli-
copter, however, observers rely mostly on differ-
ences in body size. In July on Caw Ridge, yearlings
are about twice as heavy as kids (Coté 1999). Most
yearlings have visible horns in July whereas kids do
not, but the small horns of some yearlings are diffi-
cult to see from the air. Some yearlings closely fol-
low their mother while the group flees from the
helicopter and observers may misclassify them as
kids. Our analyses suggest that it is preferable to
pool kids and yearlings into a single juvenile class
and that estimates of juvenile survival based
on comparing kid:adult ratio one year with

This content downloaded from 132.210.106.62 on Tue, 13 May 2014 09:32:22 AM
All use subject to JISTOR Terms and Conditions



http://www.jstor.org/page/info/about/policies/terms.jsp

144  Wwildlife Society Bulletin 2001, 29(1):140-144

ycarling:adult ratio the following year would be=* SmitH, B. L. 1988. Criteria for determining age and sex of Amer-

unreliable.

ican mountain goats in the field. Journal of Mammalogy 69:
395-402.

=+ SMITH, C. A. 1986. Rates and causes of mortality in mountain

Acknowledgments. We are grateful to S. D. Coté
for collecting most of the ground counts used in
this paper and to B.Y. Gallant and D. Réale for
reviewing the manuscript. Many field assistants
participated in ground counts and A. Bibaud assist-
ed with aerial observations. Financial support was
provided by the Alberta Natural Resources Service;
the Alberta Conservation Association; the Natural

goats in southeast Alaska. Journal of Wildlife Management 50:
743-746.

SmiTH, K. G. 1988. Factors affecting the population dynamics of
mountain goats in west-central Alberta. Proceedings of the
Biennial Symposium of the Northern Wild Sheep and Goat
Council 6:308-329.

THOMSON, B. C., AND B. W.BAKER. 1981. Helicopter use by wildlife
agencies in North America. Wildlife Society Bulletin 9:
319-323.

Sciences and Engineering Research Council 0.~ WoLrg, M. L, AND J. F. KimMBALL. 1989. Comparison of bison popu-

Canada; the Alberta Sports, Recreation, Parks and
Wildlife Fund; the Université de Sherbrooke; and
the International Order of Rocky Mountain Goats.
This is contribution No. 139 of the Groupe de
recherches en écologie, nutrition et énergétique.

Literature cited

=+ BobIE, W. L, E. O. GARTON, E. R. TAYLOR, AND M. McCoy. 1995. A
sightability model for bighorn sheep in canyon habitats.
Journal of Wildlife Management 59:832-840.

CICHOWSKI, D. B., D. HAaAs, AND G. SCHULTZE. 1994. A method used
for estimating mountain goat numbers in the Babine Moun-
tains Recreation Area, British Columbia. Proceedings of the
Biennial Symposium of the Northern Wild Sheep and Goat
Council 6:56-64.

Crancy, T.F, A.R.POPLE,AND L A. GiBsoN. 1997. Comparison of hel-
icopter line transects with walked line transects for estimat-
ing densities of kangaroos. Wildlife Research 24:397-409.

=+ CLUTTON-BROCK, T. H,, O. F. PRICE, S. D. ALBON,AND P.A. JEWELL. 1992.
Early development and population fluctuations in Soay
sheep. Journal of Animal Ecology 61:381-386.

=+ COTE, S$. D. 1996. Mountain goat responses to helicopter distur-
bance. Wildlife Society Bulletin 24: 681-685.

COTE, S. D. 1999. Dominance sociale et traits d’histoire de vie
chez les femelles de la chévre de montagne. Dissertation,
Université de Sherbrooke, Sherbrooke, Québec, Canada.

FESTA-BIANCHET, M., M. URQUHART,AND K. G. SMITH. 1994. Mountain
goat recruitment: kid production and survival to breeding
age. Canadian Journal of Zoology 72:22-27.

=+ GILBERT,P.F,AND J. R. GRIEB. 1957. Comparison of air and ground
deer counts in Colorado. Journal of Wildlife Management 21:
33-37.

=+ JORGENSON, J. T., M. FESTA-BIANCHET, J. ‘M. GAILLARD,AND W. D. WISHART.
1997. Effects of age, sex, disease, and density on survival of
bighorn sheep. Ecology 78:1019-1032.

=+ LERESCHE, R. E., AND R. A. RAUSCH. 1974. Accuracy and precision of
aerial moose censusing. Journal of Wildlife Management 38:
175-182.

=+ MOURAO, G. H., P. BAy1iss, M. E. COUTINHO, C. L. ABERCROMBIE, AND A.
ARRUDA. 1994. Test of an aerial survey for caiman and other
wildlife in the Pantanal, Brazil. Wildlife Society Bulletin 22:
50-56.

=+ RODGERS, J. A.JR., S. B. LINDA, AND S. A. NESBITT. 1995. Comparing
aerial estimates with ground counts of nests in wood-stork
colonies. Journal of Wildlife Management 59: 656-666.

lation estimates with a total count. Journal of Wildlife Man-
agement 53:593-596.

WooLEy, T. P, aAND F. G. LiNpzEY. 1997. Relative precision and
sources of bias in pronghorn sex and age composition sur-
veys. Journal of Wildlife Management 61:57-63.

Alejandro Gonzalez-Voyer (photo) recently finished his Masters
degree at the Université de Sherbrooke, Canada. His thesis
explored the effects of different management programs on
mountain goat populations. In fall 2001 he will begin a Ph.D.
program at the Universidad Nacional Autonoma de Mexico on
siblicide behavior of blue-footed boobies. Marco Festa-
Bianchet holds a Ph.D. degree from the University of Calgary
and was a NATO postdoctoral fellow at the University of
Cambridge before joining the Université de Sherbrooke, where
he is professor of ecology. He chairs the IUCN Caprinae
Specialist Group and conducts research on behavior and popu-
lation dynamics of large mammals. Kirby Smith is an area
wildlife biologist for Alberta Environment based out of Edson.
He has been employed by the department for 24 years. Kirby
holds a B.Sc. from the University of Alberta and is returning to
the Department of Biological Sciences to start an M.Sc. on cari-
bou ecology this fall. Kirby has been involved with The Wildlife
Society (TWS) through his Canadian summary for the TWS pub-
lication “Wildlife Management in North American Wilderness”
and as a director of the Alberta Chapter.

Associate editor: Smith

This content downloaded from 132.210.106.62 on Tue, 13 May 2014 09:32:22 AM
All use subject to JISTOR Terms and Conditions



http://www.jstor.org/page/info/about/policies/terms.jsp

	Article Contents
	p. 140
	p. 141
	p. 142
	p. 143
	p. 144

	Issue Table of Contents
	Wildlife Society Bulletin, Vol. 29, No. 1 (Spring, 2001), pp. 1-401
	Front Matter
	Editor's Page: Let Them Eat Meat! [p. 1]
	Special Coverage: Impact of Predation on Avian Recruitment
	Impact of Predation on Avian Recruitment: An Introduction [pp. 2-5]
	Predation on Waterfowl in Arctic Tundra and Prairie Breeding Areas: A Review [pp. 6-15]
	Predation Effects on Forest Grouse Recruitment [pp. 16-23]
	Predation and the Management of Prairie Grouse [pp. 24-32]
	Predation and Ring-Necked Pheasant Population Dynamics [pp. 33-38]
	Impacts of Predation on Northern Bobwhite and Scaled Quail [pp. 39-51]
	Nest Predation and Neotropical Migrant Songbirds: Piecing Together the Fragments [pp. 52-61]
	Ecological Approaches to Reduce Predation on Ground-Nesting Gamebirds and Their Nests [pp. 62-69]

	Carnivore Ecology and Management
	Managing Minnesota's Recovered Wolves [pp. 70-77]
	Identification of Rocky Mountain Gray Wolves [pp. 78-85]
	Possible Effects of the Capture Event on Subsequent Space Use of Eurasian Lynx [pp. 86-90]
	Effectiveness of Fladry on Wolves in Captivity [pp. 91-98]

	Predation
	Deer-Predator Relationships: A Review of Recent North American Studies with Emphasis on Mule and Black-Tailed Deer [pp. 99-115]

	Human-Wildlife Interface
	Attitudes of Central Missouri Residents toward Local Giant Canada Geese and Management Alternatives [pp. 116-123]
	Wildlife Responses to Pedestrians and Dogs [pp. 124-132]

	Wildlife Inventory
	Comparative Evaluation of Thermal Infrared Imaging and Spotlighting to Survey Wildlife [pp. 133-139]
	Efficiency of Aerial Surveys of Mountain Goats [pp. 140-144]
	Calling Behavior of Bobwhite Males and the Call-Count Index [pp. 145-152]
	Comparison of 2 Methods to Sample Snake Communities in Early Successional Habitats [pp. 153-157]

	Endangered Species
	Mortality Patterns in a Subpopulation of Endangered Mountain Caribou [pp. 158-164]
	Initial and Long-Term Use of Inserts by Red-Cockaded Woodpeckers [pp. 165-170]

	Telemetry and Spatial Technology
	Influence of Satellite Geometry and Differential Correction on GPS Location Accuracy [pp. 171-179]
	Performance of 2 Models of Satellite Collars for Wolves [pp. 180-186]

	Human Dimensions
	The Relationship of Gender to Species Conservation Attitudes [pp. 187-194]
	Factors Affecting Landowner Participation in Ecosystem Management: A Case Study in South-Central Missouri [pp. 195-206]
	Structural Foundations, Triggering Events, and Ballot Initiatives: The Case of Proposition 5 [pp. 207-210]

	Waterfowl Ecology and Management
	Nest Success of Ducks on Rotational and Season-Long Grazing Systems in Saskatchewan [pp. 211-217]
	Effects of Structural Marsh Management and Winter Burning on Plant and Bird Communities during Summer in the Gulf Coast Chenier Plain [pp. 218-231]
	Influence of Perennial Upland Cover on Occupancy of Nesting Structures by Mallards in Northeastern North Dakota [pp. 232-238]

	Wildlife Techniques and Applications
	Pulp Cavity-Tooth Width Ratios from Known-Age and Wild-Caught Coyotes Determined by Radiography [pp. 239-244]
	Tooth Extractions from Live-Captured White-Tailed Deer [pp. 245-247]

	Animal Capture
	Effect of Stress Induced by Gathers and Removals on Reproductive Success of Feral Horses [pp. 248-254]
	Evaluating 4 Methods to Capture White-Tailed Deer [pp. 255-264]
	A Capture Technique for Wintering and Migrating Steppe Eagles in Southwestern Saudi Arabia [pp. 265-268]
	Methods of Aquatic and Terrestrial Netting to Capture Eurasian Beavers [pp. 269-274]

	Wildlife Mortality/Survival
	Wildlife Mortalities Associated with Artificial Water Sources [pp. 275-280]
	Spatial and Temporal Distributions of Moose-Vehicle Collisions in Newfoundland [pp. 281-291]
	Dogs Increase Recovery of Passerine Carcasses in Dense Vegetation [pp. 292-296]
	Weather, Disease, and Bighorn Lamb Survival during 23 Years in Canyonlands National Park [pp. 297-305]

	Harvest and Hunter Management
	Hunter Management Strategies Used by Montana Ranchers [pp. 306-310]

	Biometrics
	Concerns about Finding Effects That Are Actually Spurious [pp. 311-316]

	Ungulate Ecology and Management
	Relative Palatability of Green Manure Crops and Carrots to White-Tailed Deer [pp. 317-321]
	Comparison of Active Ingredients and Delivery Systems in Deer Repellents [pp. 322-330]
	Does Dispersal Help Regulate the Jackson Elk Herd? [pp. 331-341]

	Nesting Ecology
	Management Opportunities and Techniques for Roof- and Ground-Nesting Black Skimmers [pp. 342-348]
	A New Method for Wireless Video Monitoring of Bird Nests [pp. 349-353]

	Private Lands Management
	Survey of State Programs for Habitat, Hunting, and Nongame Management on Private Lands in the United States [pp. 354-358]
	Wildlife and Recreation Management on Private Lands in the United States [pp. 359-371]

	In My Opinion
	Reconsideration of Richardson et al.'s Red-Cockaded Woodpecker Nestling Removal Technique [pp. 372-374]

	Policy News [pp. 375-379]
	Perspectives
	Why Take Calculus? Rigor in Wildlife Management [pp. 380-386]

	From the Field
	Ixodid Ticks Recovered from Vegetation in North-Central Massachusetts [pp. 387-389]

	Our Respects
	Lloyd Wesley Swift, 1904-2001 [pp. 390-391]
	Forrest Almon Carpenter, 1914-2000 [p. 391]
	Robert L. Lochmiller, II, 1954-2000 [pp. 392-393]
	Michael W. Gratson, 1952-2000 [pp. 393-394]
	Don William Hayne, 1911-2000 [pp. 394-395]
	Joe Theron Stevens, 1920-2000 [pp. 395-396]

	Information Access: Books and Literature [pp. 397-400]
	The Lighter Side [p. 401]
	Back Matter





