FOR AID USE ONLY

Lab il FPaR BRI St A VAL DF ) LA 1t
L4 it Lo, ts € 4000y =~
BlBLIOéaAPHIC INPUT SHEET Ba-'tc h ..-l) ?

hosuBecT A'pﬁdgh”production and nutrition AH10-0000-0000
CLASSI-
FICATION |21 crmlaRy

Pests of plants

2, TITLE AND SUuBYITLE
Comparison of tracking tiles and snap traps for obtaining population indices of
Rattus rattus Mindanensis in the Philipnines

3, AUTHORIS)

West,n.R.; Fall,M.W.; Benigno,E.A.

4, DOCUMENT DATH 5 NUMBER OF PAGES 6. ARC NUMHER
1976 8p. ARC

1 REFERENCE ORGANIZATION NAME AND ADDRESS

Interior

B, SUPPLEMENTAR Y HOTES (Sponsoring Organtzation, Publishors, Avaifability)

(In Philippine agr.,v.59,p.379-386)

9. ABSTRACT

10, CONTROL NUMRER , 11, PRICE OF DOCUMENT
-f
N- AAD-L9¢

12, DESCRIPTONRS - 13, PROJECT NUMBER

Measurement

Phil ippines 14. CONTRACT NUMBER

Rats PASA RA(ID) 1-67 Res.
15. TYPE OF DOCUMENT

ALY m90-1 (4-74)



(A5 BA (ID) |~6T Kew

P, Ack, 59: 279-3806
IPER.-DMABCH 1976 )
COMPARISON OF TRACKING TILES AND Swﬂi

FOR OBTAINING POPULATION INDICES OF RATTUS
RATTUS MINDANENSIS IN THE PHILIPPINES

RICHARD R. WEST, MICITARL W. FALL and EDWIN A BENIGNO

Respectively, S-nior Scientist (deceased), Posearch DBiologists, US Fish and
Wildlife| Service, Interraticnal Programs, Wilkilifs Research Cienter, Juilding 16,
Federal Center, Denver, Colorade, 80225 USA and Rodent IRescarch Center, Col-
lege, Laguna 3720,

GCN 1067. UPCA Journal Paper No. 76-145.

Received for publication 26 January 1976

Data from standard lines in which snap traps were aiternated at
20-m  Intervals with troching tiles sugmested that  tiles may he more
suitable for assessing changes jn rat activity in dense populations uader
somn DPhilippine conditions (coefficient of varintion for tiles wis 15.15,
while that for traps was 28.54), In situations whoere carcasses are not
required, inked tracking tiles may provide a loss variable index of relative

1 ——
abundance with less effort,
———

INTRODUCTION

One technique commonly used to study rodent population s the
standard trap line, usually consisting of 25 ir;?:tlﬂtrupq sel at regular
intervals in a straight line (Stickel, 1948; Jackson and Strecker, 1962;
Southern, 1065; Iansson, 1967; Taylor, 1971). Such lincs are often
used for surveying species present, determining population changres, or
assessing the effect of reductional measures, Under some circumstances,
data from trap lines may be used to estimate the actual number of
animals present (ITayne, 1949; Zippin, 1958). Many trapping designs
using snap traps or live traps have been advanced with the hope of
providing more reliable indices of population size and additional biological
information. Stickel (1948) concluded that lines of traps are not a fully
reliable means of measuring relative abundance of small mammals, and
standard trap lines are still widely used for this purpose because of
their convenience and their relatively low cost.

To reduce the time and effert involved in trapping and to avoid
the inevitable disturbance of the pupulation being studied, Elmen et al
(1957) developed a simple means of assessing rodent population activity
using small wood platforms to collect droppings or other evidences of
activity. An initial trial of a similar method in Philippine rice fields!

11" I'. Sanchez, et al. Unpublished Annual Report. Rodent Research Center,
1971.
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380 PIHILIPPINE AGRICULTURIST VoL. 59

had somewhal variable resdlts, porhaps due to low rodent density,
but indicared visible rodent tracks on tho platforms o.ly when the
surrounding ground was muddy. Marten (1972) summuarized the work
of several investigators who used tracking devices to study home ranges
and activity patterns of mice and propesed the combination of {racring
with a mark-rdlease technique for estimating small mammal abundance.
Lord et al (1970) described a technique tor comparing rodent popu-
lations in different habitats using tracks made on plastic floor tiles,
partially covered with printer’s ink, to derive an index of rélative
abundance.

During the latter part of the 1971 dry season, we made a pre-
liminary study of rodent activity on the flood plain of the Chico River
at La Daz Tarlac, using lines of snap traps alternated with inked
tracking tiles. This paper presents o preluninary cemparizon of these
two methods for obtainins population indices of Rattus »~ttus minda-
aensts in the Philippinec.

METHODS

Rodent uctivity was monitored on three 50-ha plots during April
14-16, April 20-22 and May 18-20, 1971. Rice stubble dominated two
plots; cogon yrass (Imperate cylodrica) and sakate grass (Leersaa
hezandre) dominated the third.  Monscon rains began in carly May;
plowing begin in a few of the wet rice paddics daring the final survey.

Six 1000-m lines were established 50 m apart in each of the three
plots. Twenty-five tiles and 25 traps (Vietor 4-way®) were alter-
nately spaced along each line at 20-m intervals (resulting in a tile and
trap density of about five eich per hectare). ‘Two lines weie chosen
at rendom from each area during each sampling period; each line was
used only once. Light-colorcd vinyl tiles (approximately 23 cm square;
were inked cach afternoon by spreading a smell amount (obout 15 ee) of
printer’s ink and a few drops of coconut oil (to preveat drying) over
haif the tile with a rubber roller. Tracks, on any portion of the tile,
were recorded as present or absent each morning. During the morning
checks, acetone and cotion were used to remove tracks from the uninkec
portion of the tiles. Traps were baited with fresh coconut and reset
each afternoon at the same time as the tiles. This schedule was fol-
lowed for 8 days of each period.

RESULTS AND DISCUSSION

In discussing the analysis of small mammal trapping data, Zippin
(1958) noted that, over several nights of trapping, the expected number

* Use of identifying trade names implies neither rccommendation nor endorse-
ment by agencies of the Philippine or U.S. Governments.
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of animals caught on the first night should exceed the number caught
on the second; as the population becomes depleted, it is expected that
the size of the catch will decrease from night to night. Jole (1939)
suggested that such trapping should generally be limiled to 3 days
to avoid the invasion of new animals in the trapping area. The general
pattern of 3-day catches' of Rablus rattes mindanensis with standavd
trap lines in Philippine rice fields has not followed this expectation.
Results have heen variable from day to day with no evident pattern
of decline on the second and third nights. Other inv<stigators have
observed a similar pattern of trap-line catches.* Fresumably, this eof-
fect relates to the presence of higher rodent population densities that
have been commuonly encountered by trap-line studies in other areas,
although rapid invasion by new animals could provide an altcrnative
explanation. As in our previous experiences with trap lines in rice
fields, the results of the first, seccond and third nights’ trapping in
this study showed no consistent pattern of decline or increase; similarly,
the results from tracking tiles exhibited no consistent pattern of
cnange (table 1).

These data provide an unusual opportunity to compare the variability
of these two similar methods of indexing rodent activity — one which
removes animalis from a population and one which does not. To permit
this comiparison, we have assumed that the effects of a 3-night removal
of animals Trom these dense local populations were negligible. We
also assumed that 3 nights’ expesure of the tiles did not result in
habituation of particular animels to their use and that the results of
both traps and tiles reflect the same type of rat activity. Wit' lhese
assumptions, we treated the data in the form of nested experiments.
Separate analyses of variance were made for traps and tiles and the
coefficients of variation were determined for cach. Plote, rompling
periods, nighls, and lines were all considered as random effects. The
appropriate T-test for each source of variation was derived from the
model shown in table 2.

The components of variance were computed by equating the com-
puted mean square of each component to its expccted mean square
(EMS). To exemplify: 5.87, the error mean qquare calculated for
fraps in the ANOVA was used as an estimate of c . Proceeding
from bottom to top in table 2, the next calculation would be the variance
due to nights within sampling period within plotq To calculate the
value of this component, 5.87 was substituted for a , and its expected
mean square was ,et equal to the corresponding Lomputed mnean square,
thus 5.87 4 2 ¢; == 10.26 and c: = 2.20. The remaining values for
the components were calculated by sequential substitution. The per-

*J. P. Sumangil and W. B. Jackson (Personal communication).
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Table 1. Nightly variation in relative abundance indices for Rattus
rattus mindanensis determined from inked tracking tiles and
snap traps in three plots in Tarlac, Philippines. FEach plot
contained two lines of 25 traps and 25 tracking tiles per line
alternated at 20-m intervals

No. rats caugint No. tiles
Plots (ll)!:;;;a) Tlr):gpi(:‘f" ) __,,i.n snap traps . tracked
e Lire 1 Line 2 Line 1 Line 2

1 Apr 1st 11 12 20 24
14-16 2nd 7 10 23 23

3rd 9 4 23 24

Apr 1st 9 6 15 13

20-22 2nd 10 T 16 14

3rd 10 10 18 19

May 1st 12 14 24 24

18-20 2nd 15 14 24 22

3rd 12 11 24 b

2 Apr 1st 4 3 13 18
14-16 2nd 3 3 15 15

3rd 11 6 18 19

Apr 1st 8 9 11 21

20-22 2rd 10 10 15 16

3rd 10 12 14 20

May 1st 4 12 18 16

18-20 2nd 8 ) 13 21 13

3rd 7 7 19 22

Apr 1ts 12 6 13 21

14-16 2nd 5 3 14 23

3rd 6 8 17 2

Apr 1st 2 12 14 17

20-22 2nd 12 10 23 20

3rd 7 5 22 19

May 1st 3 S5 18 21

18-20 2nd . 11 .8 17 25

3rd 10 7 22 23

aPlots 1 and 2 contained rice stubble from a crop harvested several months
before and plot 3 was within a large, uncultivated tract dominated by grasses.
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Table 2. Models used for detcrmining erpected mean squares (variance
components) for snap-trap and tracking-tile indices. All
sources of wvariation awere considered random effects.  Er-
planation of symbols: P == plot; S = sampling; N = night:

L = line
ANOVA
Sy da.f. EMS
2 2
P 2 oi+2o:+6as+180p
S/P 6 2 2 2
/¥ UL + 2 % + 6 g
2
N/S/P 18 oi t 2 og
L/N/S/P 27 9

TOTAL 53

centage contribution of each component to the total variance was then
decermined by dividing each variance component by the total varianece
and u:ultiplying the result by 100.

Inked tracking tiles, used at the spacings tested, provided less
variable activity indices from E. r. mindanensis populations in the three
plots than snap traps used in the same manner (table 3). The coef-
ficient of variation for tiles was 15.15%c us colspared with 28.74¢6 for
snap traps, reflecting the somewhat more consistent pattern evident
among the tile data in table 1.

A comparison of the variance components for traps and tiles (table
3) shows several differences leading to a varicly of interpretations.
In both trap and tile data, sampling periods contributed more to the
total variance than did nights or plots. The differences among sam-
pling periods indicated by tiles were statistically  sigmificant, while
those indicated by traps were not. The transition from dry scason
to wet season, signaled by the beginning of intermittent rain in May,
provides one possible explanation for a real difference among sampling
periods; however, 1o other differences were apparent or expected. No
real differences in nightly activity or activity between adjacent lines
would be expected, although immigration or emigration, erratic fluc-
tuation in the local population, differing rcsponses to darkness or moon-
light, or animals’ reaciion to rainfall might be hypothetical reasens
why such differences could be observed. Neither traps nor tiles detected
statistically significant differences in these variables. Interestingy,
the variation among nights made negligible contribution to the total
variance for tiles, but with traps, 16¢% of the total variance was
attributable to this factor. Depletion of the population or social dis-



Table 3. Summary of analysis of variance of data from traps and tracking tiles, showing F values and the
percentage of the total variance contributed by each component. Cocfficient of variction for traps
was 28.745S¢, while that for tiles was 15.15%

¥ Value Esivimate of Variance ¢c of Tot:1 Variance

Component ' Traps Tiles Traps Tiles Traps Tiles
Plots 1.63 1 211 1.83 15 11
Sampling periods within

plots 2.48 T35~ 3.87 6.34 27 38
Nights within sampling

periods within plots 1.75 1 2.20 0 16 0
Lin2s within nights within

sampling periods within — — 387 S.40 42 51

plots
Total —_— —_— 14.05 16.62 100 100

s*Significant at /) = 0.0L.
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organization brought about by the removal of animals might provide
additional hypothetical reasons to expect real differences, but the proxi-
mity of tiles and traps and the lack of divectional changes in the
trapping data would argue against such explanations. In other studies,?
typical population depletion patterns in trap catches were observed when
trap density was arbitrariiy incrcused to several hundreds per hectare,
favoring our preliminary assumption that depletion due to trapping was
negligible in these trials.

f

We found poor correlation among the tile and trap data, pro-
bably because of the great nightly variation of trap results correspond-
ing to the more consistent tile indices. We speculate that adding the
number of sprung traps to the number of rats captured would provide
a less variable index of population activity than trap succes:d alone.
This speculation is based on our belief that most of the sprung traps
encountered in rice field lines in the Philippines result from rat activity.
Provided the presence of bait has no long-distance effect, the first night
value of such an index should approximate a similar tracking-tile index
minus undetected visits to traps.

To summarize, our results indicated that the values of tracking-tile
indices were less variable {han those based on trap success under
similar conditions and that the contributivn of nightly differences to
total variation was much less with lines of tiles than with traps. This
could mean that the number of sampling nights may be reduced from
Yto2o0revenl Ifa population under study was assumed stable,
the less variable tile index may previde an improved means of detecting
real changes, in addition to requiring considerably less lime, effort
and expense. [Further study to determine the usefulness of track indices
for assessing experimental changes in population activity is desirable.
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