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S OF TRACKING TILES 	 AND SNAP TRAPS 

FO OBTAINING INDICES OF R 

RATTUS MINDANENSIS IN THE PHILIPPINES 

IZCI-lAT"D It. IE.ST, MICIhAEL W. FALL ad EDWIN A. B ENIGNO 

Respectively, S-nior. Scientist (dcceaed), Research Blolgists, US Fish and 

Wildlife', Srvi'oc, l!-err:aicnai Pro.r.ini, wildlif- Research Conter, Building 16, 

Federal lcenter, Denver, Colorado, 80225 USA and Rodent Research Center, Col

lege, Laguna 3720. . 

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

RecePoed for publication 26 January 1976. 

Data from standard lines In which snap traps 	 were aiternated nt 

tiles. may Inoro20-tiAlntervals With tr:,cking 	 tIlies suggested that be 

in rat activity In dense pnpulations widersuitabl, for assessing changes 
5sonie Phllippine conditions (C'oefficient of. variation for tiles w'as 15.15, 

while tiat for traps was 2,.74). In situations where carcasses are not 

required, inked tracking tiieb, may provide a lss variable inlex of relative 

abundance with less effort. 

. .iINTIZODUCTION. 
One technique cominonly uscd to ,sWdy rdnt population is the 

standard trap line, .usually1 ConsiStinff of 25 to 50 traps set at regular 

intervals inl a straight line (Stickel, 19.81; Jackson 'and Strecker, 1962; 

Southern, 1965; IIansson, 1967; Taylor, 1971). Such lines, are: often 

used for surveying spe&&ies present, detcrm-nining ppultiitin ch.ages, or 

asessing the effCct Of redu1ctionl measures. Under some circumstances, 

data from trap lines may be used to estimate the actual number of 

present (I'ayne, 1949; Zippin, 1958). Many trapping desig-nsanim-als 
using snap tr'aps or live traps have been advanced with the hope of 

providing more reliable indices of population size and additional biological 
a fullyinformation. Stkel (1948) concluded that lines of traps are not 

reliable means of measuring. relative abundance of small mammals, and 
p uthis because ofstandard trap lines are still widely used for 

their conveiience and their relatively low cost. 

To reduce ,the time and effort involved in trappinl and'to avoid 

thec 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 Philippne rice fields' 

r.. F. Sanchez, et al. Unpublished Annual Report. Rodent Research Ceiter, 

1971. . 
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had somewhat xariablJ r'o.,lt, p rhaps due to low rodent dons"ty, 

but indicalTud visible rodent tracks oil th- platforms o.-ly when the 
surrounding grouiid was muddy. Marten (1972) summarized the work 

of several investigators who used tracking devices to study home ranges 

'rd activity patterns of mice and propcsed the combination of tract-ing 

with a mnark- lease technique for estimating small mammal abundance. 

Lord et al (1i71) described a tchnique for 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 rlative 

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, Paz, Trlac, using lines of snap traps alternated with inked 
trackilg ti !u;. 'I'lis paper pr sents a prelmtiiiary cmparison of these 

two methods for obtainin:,- population indices of tRittus ?-7tus minda

ncnsis in the PhilippxicL. 

METHODS 

Rodent activity 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 grass (Inpr.-ata cyldndrica) and sal:ate grass (Lccrsia 

hexamira) dominated the third. Monsoon rains b,.,uan in early May;a 
plowillg buganit Il a few of thi \%et rice paddies daring the fir:,Il survey. 

Six 1000-rn lines were established 50 m apart in cach of the three 

plots. Twventy-five tiles alnd 23 traps (Victor ,-way) were alter

nately spaced along each line at 20-m intervals (rcsulting in a tile and 

trap density of about five eiCeI per h]ctaLre). '.I\'.o lines v. chosen 

at random from each arca during each sampling period; each line was 

used onl once. Light-colorLd viniyl tiles (approximately 23 cm squarel 

were inl:.-d each afternoon by .i: (ao:u ,i ;, apru.:la l anon11ouit cc) of 

printer's ink and a few drops of coconLit oil (to prevent drying) over 
haif the tile with a rubber roller. Tracks, on any portion of the tile, 
were recorded as present or abscnt each morning. During the morning 

checks, acetone and cotton were used to remove tracks from the. uninkec. 
portion of the tiles. Traps were baited with fresh coconut zand reset 

each afternoon at the same time as the tiles. This schedule was fol
lowed for 3 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 ,nplies neither recommendation nor endorse

wenb 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. Bole (1939) 
suggested that such trapping should generally be limited to I (lays 
to avoid the invasion of new anrals in the trapping area. The general 
pattern of 2-day catches'of RlWtns rattvs ,,zfldatcrsis with standard 
trap lines in Philippine rice fields has not follued this expectation. 

Results have been 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.1' Presumably, this ef
fect relates to the presence of higher rodent population densities that 
have been commonly 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, second 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 
6,iange (table 1). 

These data provide an unusual opportunity to compare the variability 
of these two similar methods of indexing rodent activity - one which 
removes aninmials from a population and one which does not. To permit 

this comparison, we have assumed tbat the effects of a 3-nigiL removal 

of animals from these dense local populations were negligible. We 

also assumed that 3 nights' expesure of the tiles did not result in 

habituation of particular animpls to their use and that the re.sults of 

both traps and tilc.i reflect the same tye, of rat .iiy. Wi' these 

assumptions, we treated the dta in the form of nested experiments. 

Separate analyses of variance were made for traps and tiles and the 

coefficients of variation woi-e determinetd for (.(,,.l, P11 s, !- tipling 

periods, nights, and lines were all considered as random effects. The 

appropriate F-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 expected mean square 

(EMS). To exemplify: 5.87, the error mean square calculated for 
Iraps in the ANOVA was used as an estimate of a2 Proceeding 

from bottom to top in table 2, the next calculation would be the variance 
due to nights within sampling period within plots. To calculate the 

value of this component, 5.87 was substituted for u , and its expected 

mean square was set equal to the corresponding computed mean square, 

thus 5.87 + 2 c :.= 10.26 and 3N 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. Each plot 

contained two lines of 25 traps and 25 tracking tiles per line 

alternated at 20-rn intervals 

No. rats caught No. tiles 
Day of in snap traps trackedPlots 	 Date(1971) Trapping 

Line 1 	 Line 2 Line 1 Line 2 

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 7 16 14 

3rd 10 10 18 19 

May 1st 12 14 24 24 
18-20 2nd 15 14 24 22 

3rd 12 11 24 22 

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 ist 4 12 18 16 
18-20 2nd 8 13 21 19 

3rd 7 7 19 22 

Apr Its 12 6 13 21 
14-16 2nd 5 3 14 23 

3rd 6 8 17 22 

Apr 1st 2 12 14 17 
20-22 2nd 12 10 23 20 

3rd 7 5 22 19 

May 1st 3 5 18 21 
18-20 2nd 11 .8 17 25 

3rd 10 7 22 23 

a Plots 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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squar,.'s (variance
2. Models used for dctcrinining c.rpCctcd mcanTable 

for snap-trap and tracking-tile indices. All 
components) 

effects. 
sources of variation were considcrcd rawdoin Ex

-- plot; S = sampling; N = night.
planation of symbols: P 


L lifle
 

ANOVA 

EMSd.f.SV 	 22 222 
a + 18 a2 

L + 2 oN + 6 

ao
6 	 La2 + 2 2
N + 6 2 

SS/P 

2+ 2
isN/S/P 

2 
27

L/N/S/P L 
53TOTAL 

the total ,ariance was 
centage contribution of each component to then 

dividing each variance component by the total variance 
deermined by 

and hliltiplying the result by 100. 

used at the spacings tested, provided less 
Inked tracking tiles, 

in the three 
variable activity indices from R. r. mindaizensis populations 

the same manner (table 3). The coef
plots than snap traps used in 

for tiies was 15.15,. as conpared \vith 28.74, far 
ficient of variation 

more consistent pattern evident 
snap traps, reflecting the somewhat 


the tile data in table 1.
among 
fer traps and tiles (tableof the variance componentsA comparison 

to a vaLi vty 'f inlterlpretations.
3) shows several differences lUading 

and tile data, sampling periods contributed more to the 
In both trap 


nights or plots. The differenecs among

total variance than did 	 sam

were :;tatistic:dly .;ig,-ificant, while 
pling periods indicated by tiles 

from dry seasonwere not. The transitionthose indicated by traps 


to wet season, signalcd by the beginning of intermittent rain in May,
 

provides one possible explanation for a real difference among sampling 

or expected. Noother differences were apparentperiods; however, no 
lines 

real differences in nightly activity or activity between adjacent 

would be expected, although immigration or emigration, erratic fltc

to darkness or moon
tuation in the local population, differing 	 rcsponses 

might be hypothetical reasons
light, or animals' react~ion to rainfall 

why such differences could be observed. Neither traps nor tiles detected 

variables. Interestingly.differences in thesestatistically significant 
among nights made negligible contribution to the total 

the variation 
total variance was 

variance for tiles, but with traps, 16% of the 

this factor. Depletion of the population or social dis
attributable to 
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Table 3. Summary of analysis of variance of data from traps and tracking tiles, showing F ralucs and th'r 

percentage of the total variance contributed by each component. Coefficient of variu'ti' for traps 

was 28.7-4c,, while that for tiles v as 15.15% 

1 Value Esiimate of Variance % of Tot-.l Variance 

Component Traps Tiles Traps Tiles Traps Tiles 

Plots 1. 1 2.11 1.8 15 11 Z 

Sampling periods within 
plots 2.48 7,35 3.87 6.34 27 38 

Night.; within sampling 
periods within plots 1.75 1 2.29 0 16 0 

Lir.:2 within nights within 
S.40 42 51sampling plriods withn - - 5.57 


plots
 

14.05 16.62 100 100Total 

"Significant at : = 0.01. 
0 
01 
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by the removal of animals might provide 
organization brought about 

but the proxireal differences,
additional hypothetical reasons to expect 

in the
the lack of directional changes 

mity of tiles and traps and 
In other studies 3 

trapping data would argue against such explanat:ons. 

in trap catches were observed when 
typical population depletion patterns 

hectare,to several hundreds 
'rap diusity was arbitrariy increased per 

wasthat depleton due to trapping 
our preliminary as.Aumptionifavoring 

in these trials.
negligible 


and trap data, prothe tileamongcorrelationWe found poor 
results correspond

of the great nightly variation of trap
bably because that adding theWe speculatetile indices.more consistenting to the 

captured would provide
the number of rats 

number of sprunlg traps to 
trap socces,3 alone.

population activity than 
a less variable index of 

of the sprung traps
our belief that most 

This speculation is based on 
rat activity.result from 

encountered in rice field lines in the Philippines 

no long-distance effect, the first night 
Provided the presence of bait has 

similar tracking-tile index 
an index should approximate a 

value of such 
minus undetected visits to traps. 

of tracking-tile 
our results indicated that the values 

To summarize, 
on trap success under

than those basedless variableindices were toof nightly differences
that the contributinsimilar conditions and 

of tiles than with traps. This
less with lineswas muchtotal variation 

be reduced from 
that the number of sampling nights may

could mean 
study was assumed stable, 

3 to 2 or even 1 If a population under 
means of detecting

tile index may provide an improved
the less variable 

less time, effort
requiring considerably

real changes, in addition to 

Further study to determine the usefulness of track indices 
and expense. 

activity is desirable.
changes in population

for assessing experimental 
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