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SUMMARY

Counts of fera Agatic water buffdo Bubalus bubalis) at Nava Ordnance Annex (NOA)
showed no significant changes (P > 0.05) in number of animas recorded per km during FY 97.
The base' s buffalo population has shown a genera increasing trend since the late 1970s.

BACKGROUND

Asaic water buffalo were introduced to Guam in the 1600s from the Philippines for use as
beasts of burden (Wiles 1990). Known locally as carabao, these animas numbered about
2,000 prior to World War 1I. Many of the idand’s domestic animals were gpparently let loose
during the Japanese occupation, resulting in the creation of ferd herds in the interior region of
south-centrd Guam. The Divison of Aquatic and Wildlife Resources (DAWR) began spotlight
counts of carabao on NOA (formerly Naval Magazine) in 1966 while conducting Philippine
deer (Cervus mariannus) censuses (Wiles 1990). The NOA herd averaged about 0.6-0.8
animaskm between 1966 and 1978 (Anderson 1980). Buffdo abundance peaked in 1982,
when an average of 2.6 animals’km traveled was recorded. Population numbers decreased for
severd years theredfter, but increased again to 2.6 animas’km traveled in 1989 (DAWR 1983-
1989). Biosystems Analysis Inc. (1989) estimated the carabao population on NOA to be 75-
150 animds in 1987. In 1996, spotlight counts reveded an dl time high of 2.8 animaskm
traveled (DAWR 1996). lllega hunting has been a mgor cause of mortdity in the population
(Conry 1988), but expanded anti-poaching efforts on the Annex by DAWR consarvation
officers and the Navy since the 1980s may be responsible for alowing the population to show
seady growth. High buffao densties have resulted in locdized habitat damage on the base
(Conry 1988, Biosystems Anaysis Inc. 1989).



OBJECTIVES

To monitor the gatus of the ferd Asdic water buffdo on Guam and to determine if control
measures are necessary to maintain the population at a leve compatible with the avalable
resources.

PROCEDURES

1.  Conduct monthly spotlight counts on NOA. Anayze count data and compare with past
data to estimate population trends.

2. Monitor carabao movements.
RESULTS

Spotlight Count Trends and Other Survey Results

Only five spotlight counts of water buffdo were made on NOA in FY97. The number of
buffdo per count showed no sgnificant change (Mann-Whitney U-Test, U = 21, P > 0.10)
from last year, with an average of 2.8 animas’km seen in both years (Table 1). A mean of 65.4
animals was recorded per count this year. The largest number of buffalo recorded on a monthly
count increased from 86 animasin FY 96 to 108 animasin FY97.

Table 1. Resultsof monthly spotlight counts of feral water buffalo at the Ordnance Annex, FY 97.

No. animals Km Animals/ Miles Animals/

Month observed traveled km traveled mile
Oct 49 246 20 15.3 32
Nov 108 242 45 15.0 7.2
Jan 4 225 15 14.0 24
May 83 25 37 14.0 59
Jun 53 225 24 14.0 38
Total 327 116.3 - 72.3 -

Ave 654 233 28 145 45
SD 29.7 11 12 0.6 20

Andyses of spotlight counts from 1968-1997 for NOA (DAWR 1980-1996; this report) show
an increasing trend in buffalo aundance (Figure 1). Counts were positively correlated (Pearson
Correlation Coefficient r = 0.777, P = 0.0001, n = 26). Simple linear regresson suggests that
the rate of increase (dope) of buffalo is 0.069 (SE = 0.012) per year.
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Figure 1. Results of water buffalo spotlight counts on Ordnance Annex from 1968-1997. Results are
expressed as an annual mean of the number of animals seen per kilometer per count. Simple
linear regression indicates that the rate of increase (slope) of buffalo is 0.069 (SE = 0.012) per
year.

In November, DAWR gaff assgted the U.S. Fish and Wildlife Service (USFWS) with a large

mamma survey of NOA (Waker et a. 1996). Survey methodology replicated that used by

Biosystems Andysis Inc. (1989) in a previous study. Transect results showed a two-fold

increase (P = 0.012) in water buffalo sign from 1989 to 1996, indicating that an overal increase

in anima numbers has occurred on the base. Buffalo Sgn was most common in degraded ravine
forests and savanna and least common in undisturbed ravine forest. The survey found two
additional population parameters to be higher in 1996 than 1989. These were a greater mean
cdf to adult ratio (2.4:10 in 1996 vs. 1:10 in 1989) and a much grester daylight count of

absolute buffalo numbers (60 animals in 1989 vs. 134 animds in 1996) (Waker et a. 1996,

Biosysems Andyss Inc. 1989). These daa strongly suggest that buffao numbers have

increased on the base and corroborate population trend results seen in DAWR spotlight counts

(Figure 1).

Based on absolute count results (134 animals, Walker et d. 1996) and information derived from
counts of recognizable animals (see below), a reasonable estimate of the current water buffao
population size on NOA is 200-300 animds.

| mmunocontraception of Water Buffado

Jay F. Kirkpatrick of Zoo Montanain Billings, Montana, was contracted by the Navy to assess
the viahility of usng immunocontraceptives to reduce the water buffalo population on NOA.
Porcine zona pellucida (PZP) vaccine has been a successful contraceptive in a variety of wild
ungulates (Kirkpatrick 1995; Turner et d. 1992). The contraceptive effects are reversble
through at leadt three years of treetment. The vaccine is administered intramuscularly with an



adjuvant usng a dat gun. Target animds are initidly treated with two inoculations given 3-6
weeks gpart. A single boogter (athird inoculation) will be administered 9 months after the initia
treatment to determine if contraception can be sustained by annual booster vaccinations.

As part of this project, saff from the USFWS, DAWR, and Navy prepared an identification
handbook of buffalo based on individual horn characteristics (31 femaes and 3 maes were
recognizable) and were trained in inoculation procedures. Twenty-four femaes were given the
initia trestment of two inoculations from April 28 - May 6 and June 4 - 24. The single booster
inoculation will be adminigered in March-April 1998. Follow-up observations of treated
animas are being made on aweekly basis for sgns of caving.

Other Activities

Preiminary studies on the movements of water buffalo on NOA are underway, based on the
location of recognizable animals at least once a week. Behavior, socid activity, weether, and
time of day were aso noted.

Severd early morning sightings of smal carabao herds were reported by the public dong Route
17 in April. Tracks and/or dung were found near sightings. “Carabao Crossng” sgns were
posted dong the highway in May to decrease the potentia for automobile-carabao collisons.
Two of the three Sgns were missng by late September, while the remaining sgn had severd
bullet holes.

RECOMMENDATIONS
Continue spotlight counts on NOA. Collect data concerning buffalo movements.
PROGRAM COST

The estimated cost of the wild Asatic water buffao project under W-1R-5 is $4,000.
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