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ABSTRAOT

i:;Benigno, Edwin Abalos, University of the Philippines, November,- '
1972, Estimating Population Parameters of the Ricefield Rat (Rattus

;iggsggg mindanensis Mearns), Major Proiessor. Pablo S, Alfonso.

Livetrapping was conducted twice a month for two crop seasons ingff
;Aa selected rice growing aren in biniloan, Laguna. Data fbr the

;iestimation of population parameters were obtained independently for S

. / \

“aoh season by means of" the capture, release and recapture method

Mbnthiy popuiation densiﬁy por hectare and subsequent damage to ):X
icenwas greater durlng the wetb season. In both seasons. den51ty
*?1ncreased toward mnturlty of the crOp. Densl 5y vas negati;ely

@fcorrolated with the oropcrt:on DL malea in the monthly semples uhjle S

f_nu °1gn1fioant corzelation was found benween density and the
j;oroportion of Ju"enllos in the sample. ‘

Javeniles wWere more mobiio an ‘Xulbuﬁﬁd larger bome ranges than e

quvesting n

i?aduits adul* males and remo.ies were @ uallr mobile.
: 3 q

jEWitnin“tbe sanc trapping pnriod

Tne pr,llem 01 few recapturos of”
fmarked aniJst Ans 119 sbuoy ”ould 1ndioate tba* tne ’apuure, release

-Qanu 1ecapturc neihrd alono naJ uo* be pructiczl for assosq:ng

Q_Pvnuta*ionxnoremeuarb. o



mTRODUcTION :

The study of. animal populations has recently received considerab1<
attent ion Many attempts have been made to describe the structure of

ffj:;a given population quantitatively CcnsequentLy, more refined '
}?ﬁstatistical methcds have %o be evolved to obtain accurate estimates of:
T;the different parameters characterietic of the population.

‘ ‘ Population parametors in turn provide one of the bases for sound
;ipest management and maximum utilizaticn of animals of importance to
}t%éh& Allen (I949) further stresecd the need for stich purametcrs dﬁé‘:
'éblamed the lack of fast and accurate estimation procedures for the slow
ﬂfprogress in efficicnt uildlife menagement, The statcment holds - : |
Eespecially true for veruebratc post management in the Phill;pines. -

i Niuh blo lntont.on to copbribule ia th: effort to rcmedv tho situaticn;
tLthds otudy s auuLLctOd et the Leparvment of Bl omo]ogj and Aoplicd

,‘Zcolory, end 1n tne rlce fle]ds of Siniloan, uagun freim oennember

frrlunme,lme

'jfmhe moin oo,cctiVes of this sbudy aret

Ta ”rpef under Jypical "lcelluld ccnalfiors cf"

"'*f "ailah_e uecnnjques for

stinat-ng populaaio

‘rodent opulatlons, _\ai



roe: ?és%qgﬁiéfédjbfy"ioé{i_éj (iéi;jsa) .

» "Reproduction tends to increase tho population, mortality‘f R
_%ends to decrease it, and movements tend to increase it or SR
decrease it depending upon the net result of immigration and SIREEE
emigration " , SRR

jiLotka (1925) eupressod the relationship among these forces conveniently

,,in’the equation. [«.S;ff"**“"‘*ﬂ"°"” o

‘D ’a populationjat any given ime;: ‘There is. at’present;a

: number of techniques for estimatin_ thls importanttporameter.
* Androvartha (1961), Emlen, Stokes. and’ Davis (1949) classifrai}

:tthe different ostimation techniques as meaeurements of absolwt

tvdensity (direct measurement) and of relative density (indirecti
“measurement), dengity being defined as the number of animal‘iﬂ
- given area, Kucheruk (1964) discussed them as 1ndirect, direo
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';Qabsolute oounts. This includes methods such ast e%haustive trapping
ifﬁwith return of marked animals to the field, visual counting on measuredff

;fereas,fand systemntic killing with an enumeration of the animals as

;ﬁthef‘sre removed In this typc of census, each member of the
E?populstiOn hns to be counted without confusion, duplication, or
iiomission. The problem is magnified whenever A lorge population is:
';under study and there are only a few enumerators This approaoh :~i°:::h
f}therefore, although dlrect and. desirable, usunlly is ek pensive snd:g:ilfa

f*time consuming.

Incomplete enumeration ig resorted to when only a part of the o
f?whole population can be seen or enumerated at any one time, This has -
_!the ‘advantage over the total count when one is dealing with mobilo

:{populations ranging over extonsive areas.. Inoluded in this grouping
{ the qundrut method, strip censuses, roadside counts, flushing

goounts, and other sampling techniquss.

i}ndirect counts on the other hand, are based on signg or indices

fof abundance sunh AL trniis, droppings, nests, and amount of food

%o ps ﬁed rather than nctual nunbers. These indices are useiul in:th'

pare}the signs ‘rom one period to another unless natural variotions

fare considered r Sl T e e T :
Trap:morkhr oapture method ThlS method is variously oalled as

merk, release and recopture method- multiple-recapture oensus, cepture—npﬁ

recapture-‘and the like. Andrewarthn (1961) considered it ss a measureggg
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':effect Similar to birth and death rates.

This teohniquxdis fast becoming popular among biologists.,‘Lecr

;;}(1965) believed hat Dahl vas the first to use it in estimating

fpopulation density 1\1917 He stated that Petersen, one of its main ‘1?f

;founders, used it”only'in estimating mortality rates in 1889.r

'°1n inde‘i: ‘8’6111 used by mammaloglsts, was first used to. oalculate

?waterfbwl abundance in 1930 Since then several refinements and added fff

f}features have been made on this technique.viifp,a\_ X | '
Jackﬂon (19391‘1940; 1944: 1948) developed his deterministic‘;*t“

fmodel to estimate;tse-tse fly populations when every individuel in the ﬂfii

ﬁpopulation was assumed"oibe subJected to the same survivnl rate.

:Fisher and Ford (1947)_used this method in studying tho spread of a o

: 2 moth _‘ ; ', Bailey (1951, 1952) refined Jackson's nmethods
Qand improved the interpretation of recapture data. Darrcoh (1958,1959)

ggave estimates for a eiosed population and for a population where there"he*
fis immigration or death He also orovided a twn—sample censue when 4

’tagging and sampling are stratified (1961) Cormack (1964: 1966

Seberi(l962,

}for equal catchability of markod and unmnrked animels..
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fi_survivel and?dilution;rates;With_corresponding variances and covariances;}q

foMbnly and Parrﬂ(l968):rndvlater Mnnly (1969) also developed estimating
g_fequations using recapture date but these were reducible to Jolly'a.'.'jflk

fffcormack (1971) cited alternative estimates when the standard

Jlgassumptions of the Jolly-Seber models do not occur. Janion et al (1968);};
f;&likewiselsuggested estimates of numbers of rodents with variablc |

f{{pro a ility of capture Eberhnrdt (1969) suggested a modified methOd 5;f;

f;ffor estimating denSity based on the assumption that recaptures follow
Qi’the geometric grequency distribution. ’ i,. , |

- g The efficiency of the technlque is largely dependent on how well
;f‘the animals are marked before they are released into the'population. .}'
fifTechniques of efficient marking of the animals and thcir uses in |
:fieoological studies ars given by woodbury (1956): Taber (1956): and

,-:1', ‘t«‘cu,.g,

{i{Pendletonqéque), fi u“\i.;_L, _ _,.:M‘” |

ol
’hf" - /(;l !

The basic principle of the trap-narkhrecapture method 1s rather *“jfi

1pfsimple. The populat cn is first sampled Each aninal caught is

ﬁitassigned a,unique number or marking code before it is relcnsed into




P When traps areLuséd, esp901diiy in an area that 13}{;5
Iimitod by sharp ecological boundaries, difficulties = =~
arise with respect to the placing of.traps relstive to the
ngoundaries of tbe area, ‘ ‘
S ”*u2.- It ig dif“lcult to attribute a preclse varlance bo,-
the 'estimates that are given by this method because the
calculatlons arc tedious and difficult, :

Benigm <1969) prepared a program (FORTRAN 1I) of the nor
;fgeneral and w;dely aPplicable stochnstlc model of Jolly (~965)Tt"

l f' o E.E, Benigno, "Capture, release and recapbure technique:
“programming and application”, (Unpublishod undergraduate thesis,
Universitv of tha Philinninaa. 104G\ p




,ofwknown“sizes relative to the whole area._ One difficulty with this

'W'method is that some animals have the tendency to escape ‘the observer. 2

he reliability of the estimatos by this method therefore depends on

Fjrepresentative the qundrats are to the’ whole area and on how muohfi'

li;of'the actunl numbers in the quadrats are observed This method is
"rffikewise greatly affected by aggregation, Gutierrez (1967) cited the

5(:qundrat method as. used 1n the study of fishes, birds, and mommals,
j*fBole_(l939);and Pelikanrgt al, (1969) also worked on this method.

i

xv Tragline indez; Thishihda¥, also known as trap-night index or
'ﬂf°impky trapping success is a simple measure of relative abundance.

ffWith this method, a number of traps are usually set for three

fﬁiconsecutive nights and the trapping success is then takon as’ the
y (“ “"ﬂ <

atio of the total catch o the total effoctive trap-nights. Formozov'fi'

nd.Isakov (1967) expressed the index in terms of 100 trap-nights.
‘§:Southern (1965) discussed the use of this ‘method in tracking broad -

lhtchanges of distribution in timc and space of small rodent populetions.;ii
; Although the procedure is simplcr thsn the other techniques, its ey
reliability has been questioned by various workers.. Stickel (1948)
concluded that the trapline is not fully reliablc due to differences

ﬂ:in indiVidual ranges and habitat fnctors. Tenaka (1960) found

;?evidencss against the method but steted that tho density estimated by




v‘:"‘hod '.may be reliable if.. uhe{”) _ﬁobabil y of capture remains
- 'on_st’ant‘,‘_' Kucheru.k (1964) recommended the standa.rdization of the S
'T}:‘-‘techniques of spacing traplines in order to obtain compa.rable results.
! ::He.nsson (1967) noted that the relation between the index and population;“::

. density differed with Speciee. S

emoval techngue. This*is:' sim:.lar oj"the two methods mentioned

earlier. Leslie and Davis "1939) and ‘jstis f-(l964) described oomplete . |

emovsl to yield absolute density. Chapmn (1955) chose selective

E?,"remova.]. to offect ohango in popuj:o.tion composition whilo Cnhs.lane(l%l)_ '
used trap—removal census, Grodzinski et al (1966) suggested the use
{'f,’of regression estimates with this method Zippin (1956) described |
‘,.and evalunted the uge of this method . in estims.ting an:.mal pOpulations.

, _, This tochnique asaumes & stationary population during the tro.pping:-_ .
program. ; Like the other toohniques, it o.leo assumes a uniform and e

"constant probability of caﬁture from one trapping to another for a

given period Popule.tion size is then estimated by regression method

ss: ?

Where 87 :

cept estimates the populo.tion eize. .' '{



':éténnlnstlﬁn ‘e;preci’fo: ofjthe estimates a;‘wsll‘ﬁs the

2D, oprints sample sizs are given by Zippln (1956).:

1;Change-in-ratlo estimate.{ Kelksr (1940, 1943) usedvssx ratio =

equations for- determinmg wildllfe populations, chapman and R°b8°n

~5l‘;\l960) analyzed the catch curve with rsSpect to age distributions.

.‘:;They stated that - the catch curve from a stationary population based on;'

a}i,fthe assumption that age distribution is geometrie, Theysgavo the annual

i _survival rate as. R(l e X --), X being the mean age of sample size n.

: Hanson (1963) caldulated productivity, survival, and ‘abundance of " Bome

_.‘vertebrates basedlon sex and age ratiog,

Rupp (1966) stated that the estimates ‘based on changes in. relative
V'abundance (ohange—in-ratlo) of two classes of individuals in the :

,l’(populatlon ‘can be prssented in one basic estimating equatiun, namely: :

M- Pa (M 4 :.F_,

o LWhere. -

»-:1 = the total number of. animals in the populatlon at
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f;;i ates from observed chunges in population composition, whether natural
};;or artificislly constructed They provided plans for eWperiments and
;jfsurveys, and also ‘charts for determining sample size required to

{gfestimate the pooulation 8ize within a given pcrcent error. Likewise:

f;fthey showed that the multiple—markhrecapture anaLYsls ig.a form of a ,’d’

“”5change-in~ratio estimate.-

| LdiThe change—in-ratio estimate mey be used when a population can
;ffbe classified into two categories and a change occurs in the relative

33abundance in the two typos of animals,

o P_gglation gtructora’ model Population density and -other
?5iperameters may. also be obtained from the population s’uruci’.m;'e.‘r.'1'3":‘{.{,‘;‘;!‘.‘:"‘va
;;:(1951), Leslle, ‘Venablop and Venubles (1952)5 Anderson (196 ),~end‘
;ffDavenport (1964) studled the strucbure of some rodents undex eertain,
i%eondihions. Tnnukn (1954) observcd considorable yearly ohance in

r§7popuiation slzo and structure but diA not give the ch ~ncter and

f*cause‘of bhe panulation shift, Smirnov ( 967) and Henny, overtcn,xsr;;fi

: andJWight (_970) gave estimates of parameters based on. +he ana;ysis of

ﬁustruoturdi mcde.s., .

Iprecast;ng +hod. Everv oooulation

ease 1n numhers. .Anarowurtnk'



‘innate capo.clty for increase in numbers, calculated froml E

ol f‘j‘lf-f‘kexperimental data and relating toa population "_:,‘ith 1a»
'v._;gf;.' atable age distribution. S

"; "R‘o numbor of times & population will multiply por generation
| (net reproductive rate) -

| T ~-7. genero.tion time

Reallzing the importance of this new population statistie,
Laughlin (1965) proposed a simple appro:cimation of equation (5):
R .
= -2
rc = Loge T . . . ¢ . . (6)
c
Wheréfs X
]

T = -cohort generation time wkish ig also equal to the mean

age of mothers in cohort at birth of a female offspring

Tho am.ilog T, -gives the nwaber of tines a population multiplies
itself per un:z.t t.me.
!.dvanced te"hnlques for forecasting the nambers of some rmhnt
| pﬁpulations kave been pu oposed by Schindinr (19£9), Sgorx ha (1961), .

uhlcliev (1903), and Maksimov (196/)

Home J'ange me‘).su.remcn‘b Burt ! ...91,.0, 1“43, rour.d .,at tlfe
"_ concepts of tam‘wtormlity and ‘ome range wcre appll\.ah"e to nu,mmal
popv ahio;.s de datined heme vinge as t'w* areaq.. trave"sed by tne :

ix d1v1dual J.n ...ta normal uct:.vx ius of f'ood ga.+nering, matmg, 'am.
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I$:caring for the young. Jorgenaon (3968) statedﬁthatvhome range may also
iﬁmeaaure probable interaction of small mammals.f Stickel (1964) providcd
F:;a means of utilizing the home rango informatlon to estimato density.
t The estimation of this uso’ul parameter has been studied from ,
Afﬂsynthetic recaptures or simulated trapping of artificial populations
by Devis (1953b) nd Stickel (1954), Davis (1953b) found that
frecaptures were not normally distributcd‘but the‘frgquency’distribution‘
~of distances between captures was approximately:bormal and showedrtbgt
"théré Qere fow chances of recaptures at short distances, He
‘irécbmmended»thatkthe"hﬁﬁbef of recaptures at particular distances be

; diVidéd by‘the bumbér of chances of recaptures at those digtances,
bStickel (1954)bstgtéd,that‘range sizo increasecd with succussive
;_capturesjuntil-g level was reached which approximated the true range,
leQ'furthér revoaled thet fgwer eaptures were, roquired when traps were
rifhr ;pﬁrt then whgn-they‘woro close togethier, Meszgar and Hill (1971)
\.bomparéd the amount of obScbved overldp of a given sel of home ranges,
,‘égainst the expécted-overiﬁp if those ranges werc randomly distributed
E'Within the hobitat, TheJ alpo deviged u compuil Ser pro~r.m 6o determlnoq
fﬂthe expe ted ﬂver1ap of e ot nf homc rdhgog

;'*', Home' ronge may be analyzed from ronapture data (qu1s, l°53b),
;itracks on hmoP@d koryograph poser (Tustlce, ,96i), and hy nean, of -

{ﬂtelemetry (Tastc" rnd Siniff, 196)) The Pirst apptoacu e ,h“ swme'.-

]}as tho capturﬂnrel»ase-raoquturo mnthnﬂ Tho only difference is that“

f’the distanccs bctween recnpuure» oP marked anima-s cre aiso meqsured



’ ,Traps are usually arranged in rectangular grid. Davis (1953b) stated
{fffthe dlsadvantages of the grid system ags: ‘ |
; ‘”‘Ii@ The animal's home range does not necessarily coincide with the

»>rdiatributlon of the traps, the home range may extend beyond the grid or
i;,the traps in which the animal was caught, and that the home range con
B :got be5calculated for animals caught in traps that are in straight line,
| 2. Great labor in laying out the grid itself, tho necessity of
setting some traﬁs ih obviougly unfavorable locations, and the need o
recapture a single individual many times (about 15-20 times) to obtain
édequate data,

3. Little iden of the intensity of use of the various parts of
the home rangé is gained,

| Esbimation techniques using rocopture data include: recording

movement data in tormg of frequency of maximum distance between
recaptures (Evans and Holdenreid, 19/3); distances of recaptures
(Davis, Eulen, and Stokes, 1948); minimun method (Dallke, 1942; Mohr,
1947); and boundary strip method by Blair (1940),

The second aﬁproach makos use of smoked karyograph paper instend
of traps in detecting home ranges of individually toc-unrxed rats,
,The smoked papcr placed in unbaited cortons are alsn srranged in
febtnngular grid, Justice (191) stated that with this mothod ags
1fmany ‘a8 ten rccords uan be obtained from an indivmaual nau 81ngle [g S

fnlgab the blasns of u”dp inhloition, learning and trap fatlgve f;”f

i@inherent in the ma“kbandprecapture method can bo avo;ded- anﬂ



information'.ultable‘furninvestigation"of th;'theoretical probabillty:1:~

“?densihy functlons of anim:' activity'c,

leficulties encountered in the study.of¢hom ‘range as statcd

‘-»'T}"i'.by Davisv(.l953b) ares i

Anlmals do nnt tra 1nVstraight lines bctween capturen.a} |
‘ .»_ Animals may learnvtotgo:into traus for food, and hence give n
ﬁ;ftoo many short dlstances. “'. | AT |

73f¢ff3 Traos may not be auitably spaced to, indlcato maxummn
ffmovements.‘ o R |

4
'*5.‘ The data give only an inden of home range.vz

o Transients are 1nclUded

Stickel (1954) compared some methods and found the su—called :
5¢exclusive boundary strip method as the most accurate, In thig method,
'rectangles are constructed, the external points of capture are
- cnnsldered centers of the rectungles, the sides of which equal the
distances between traps and the corners are so connected so as to -

~enclose the less area,

2 j{i-{:;i&sfgm;m,s' .&‘ID‘,‘VILQE'D;IOIS

By lean ofAnumbered stakes, tho snudy areas werc set up.in

s ‘_ectea o ,ﬁe;ds in Siniloan, Lgum. Vosk in these creas

}?focused on\thedstudy of vat movnment, size >ni shape of ncme range,

- recorded,




R wet geaSo . The study area (Pigure 1) consisted of aix rectangular
'f paddies totalling about 5,400 sq. m.. It was bounded on the northern
.- side by'_g__g_ﬁ gggggg_ graascs- on the cast by a: marshy area ‘apd

: shorter;graases mostly_ngoru'»imbricutus and O, compactug; on the
E_south end west by rice fields, Tﬁo castorn half of the field was
uoually left uncultivated during the season as it was often deeply
flooded, The other half was olso submerged almost throughout the year,
| In this study area, 50 locally mede live traps (17 x 28 x 13 cm.
:twofe oogea) were sot 10 meters apart along the dikes, The live traps
wefé;oﬁitodzwith coconut in the afternoon and inspected enrly the
héﬁt:morhing. Live trapping was done every other week, each trapping
,oé;sib& lasting three nights, This portion of the study lasted six

| ﬁogthé ﬁozinclude the ontire wet scason crop and the lund preparation

,.and tr nsplanﬁxng of tha next rrop,

__x_peason. During the dry season more fields, including the
jyorov1oualy marshy areas, were cultivated and planted to rice of the
-G -4 varlot" " A bigger (approximatzly 16, 900 39, m,) .and more uniform
area (Pigure 2) adgaﬂent to thé wet seagon. olot wus golected “cr the
rest of the study » o

~H'QT 4 uotaL of L9 colldpsiblo lzvo treps wors. son 10 meters apart
;hégf humbewcd 3tanes arranged in a. permanent g”li ingide. the paddzes:
tiTraps wore Ud'u?d w1th sweet potuto 1ate in the afterrobn und

;iinspecoed oar4y uhG nou. mo“nsug -'Trappinp wqe als dono every othe
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i;f;ffeek tocover the following stages of the dry season rico crop: 4 weeksn

5iu€iafter*tran8planting (WAT), 8 WA, 12 VAT, and 1 weelk after harves .
~Q;Each ﬁrapping period lagted three nights, | ‘;:
i In both seaeons, every rat was marked on its first cepture by .iéf
'.i;earpunching or by numbered aluminum ear tags. Aftcr detormining the
-'lfsex, Weight, reoroductime cordition, and visible parasitism, the s
”'?numbered rat’ in good condition was relcased at the site of capture.
':Sites of,first capture and subsequent recaptures were noted, :
. During the last trapping period, snap traps were set at 15-meter
interval for throe consecutive nights around the grid in an attompt to
.nrecover marked rats that may have emigrated or shifted home range up

to 75 meters from the sides of the grid,

Radio~tiracking, Radio~tracking was done a weck beforc harvest

o?}the,dry season crop to supplement the recapturs data, Only seven
"}iats caught at least 10 mateme Fram *he oddso of bho g ld Were ritted

im{?h}ﬂlﬂiﬂtﬂfe trangistorized radio tronsmitters, The rats were

| mnnitored at least onco every sir hours from Hime of ralease until

, nb'further contects éould be made, The dake along line 6 of ihe grld
‘servcd as tho reading dike (Figure 2), iosgt of the points vere taken-“’
§-aimultaneousiy by two, radio roecoivers stationea near poinis 6-1 and

-’6—40 Th(') 'b'(n.r) SitOB in 'bhe grid G.-LBO serv\‘d aB J.‘Gference polnts fDr /

.;7the‘appr0¢imate 1ccations of the rats , 

Home.rlrgas and movemants The dlsbance fravolod by,a e

;;radio—monltored Iat was msasured hy baking the shortcat
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’boundary strip method (Blair, 1940) Boundary strips equal »in 1dt

i¢fwere meb by the daua Por the wot scason data, unly thc Potersen S
i;imodel as used bv Balley (1952) wns appllod Foir the doy seasoq data, f 
ﬁi;qayne 8 (1949) graph ical model qs welL as dOlLy & (1965) sbochastio
jiimodel werc ulso used Tn bo able o apply Jolly a &1965) Stochastio ﬁ
;ﬁ;model, the Mhrch and April dana were comblnyd, and tho recantuze in’

?f!June‘was excluded as it was mado outsido thu Suﬂdy grid Mhrked : ‘l

imals canured and recapfured withln the sane month ¢nd animals thatj@ﬁ

scaned unaagaei werc e“cJudud Irom the- computat*ons. Ponulaﬁion ‘

ﬁidensitios pe" hectare were basod on the numbc' 01 rats in the}7.

ivU census_aroas as defined by thhullch (195L‘ Lk

.im@v‘ﬂrs »m-:v;~D:$‘é:«'ris:sim-f

rhngp and navemgnts f{“igares 3& Jnd Bb 3how une apparen

”vuduul'y marked rata uaseu Upun reuaoture data,
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'lgrats were recaptured only once over‘ ‘pefiodv “Hfour:months during

: the}wet seaaon, and one month ip the dry season.wfIndlvldual home ranges

: on tho two stations, measured from'BO to»600 sq. m, . (wet soason

;‘data);and from 200 to 800 sq. m. (dry soason data) , Overlapping of

! homelranges was evident Transionts were alau 1nc1uded as indicated 'rJyg-('f'"‘~
f 'nenhome range extending beyond tho atudy grLd o )
Sizes and Shapos of indiV1dual home ranges of slr radio-monitorad;fdtf

ra.ts aro’ shown in Figuro 4a, The homo rangos of tho ro.dlo-monitored

ffrats, 1ikewise, were not mutually exclusive.‘ Most of tho dcteoted

'anges extended well beyond the study area,

‘lnevaopro 1mnte sizos of the home ranges based on two to eight
fﬁ\,ations were from 400 to 4080 sq. ‘mey twico up to five tlmes 1arger N
f{than tho eizes basoo on two stations (recapture data), Based on thev

;esecond up to the 1ast dny radio-tracklng data (thrce to four statlons);; ;1?

?fmaximum home range moasured apprncimutely 2400 sq. m. .“‘mhose d&tx

f'iould ind;cato shat the observ»d rungo size is proportiona1 to thc
7”1unber of contacts or. Lapturgs of the same 1ndividua; a8 repo”tcd by B
*ﬁvt*Ckel (1954). ange size increases w1Lh more. rocap uros untin ;ﬁ,(vsffwf

E}level appfoclwatin* bbe truo range 15 reached deis \ISb?b) aaggeqtedg

i§tho need to recapturo a alnglo 1nd1viduel about 15~°0 times t° Obtain'

f”udequato dnta
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-160: and;.2100 Vq.';

:Ttan females had-home ranges: of similnr;sizes (up to

et o1y)e Th krolo.tive: aizea of t.he obaervod home ranges .wi’chy‘
ifi‘fireapect to age and sex agree: with the fi.ndings of Stickel (1954) and
;A}:E.‘\:_';’Getz (1961) on woodm:.cc and other spoc:.es. Subo.dul’os may cover more
area sj_nco they are not as establishod as do adults in their home  .: " E

":;f;".'ranges., T he o.dult female inside area’E"may possibly bo o. tranaiont

‘ ‘;Movement pattorns of rad:.o-mom.torod rats aro shown in Figrure ‘4b
',»“;{'Ra.ts establishcd in thej.r respec 1ve home ranges nay bc orratic but " |
’fthey seom to revolve about o.n J.maginary pomt which Hayne (1949) |
".;‘,4_"5called center of activ:l.ty. ' PR

o Dlstances traveled betweén two success:.vo stations, disto.nces frmﬁ :
si’c.e of reloase, and tho time invclved to cover such distances, aro |

fi}";shovm in Table la for recaptured rote ond Table lb f‘or rad:.o-’

l'monit orcd rats

i Tablela.Movewentoi‘me.rhcdro.‘as e “oted_bj recapbm‘e,method

'.=_»7.;'Dist'1nce L
traveled

(m)

. Male . Adult-
~  Male © Adult
- Maie ‘ hdulg
Male . Juvenilo
Female - ddult o
" Fomale oo Aduls -







: ‘ " Distance from - .
traveled  release site’

: &{“:(m)‘ (m)

ﬂ

6 hours
-3 hours .

A“‘ﬂBNWB

6 hours
6 hours
6 hours

fab

g
<

w

hours
hours

hours
hours
hours
hours
hours

houvrs
“hours
hours
hours
days
nours

doy
:hdurs

W o Hovooww olloww oo

owrs
hours

w

 7'°i‘6,hotrs' l
oo 12 hoves
.. 6 hours
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Disregarding the time element, the average departure of"arked

’rat\Jfrom thelr aite of release was 26 67 and 38, 75 meters during the
‘f;fwet and dry seasons, respectively Radio-monitored rats hnd an’ averagelf
Hflof 40 18<meter departure from site of release, From the point of ”
/1Iirelease, Juvenlles ranged 10~83 meters, adult males ranged 10-52
“:vmeters, and adult females ranged 30-80 moters,

| Flash floods brought about by heavy rains, weeding, harvestlng,
f,jand land preparatlon did not displace the rats to great extent,
ﬁ[zsunilar to the findings of LaVoie, et al,(1971), Maximum departure
")from p01nt of release, as disclosed by the recapture data, undor these
“ ;cond1t1ons was only 63 meters, Likewise, some rats remained within
‘  50 metors from point of release for as long as four months, Rats may

'{llve long in their egtablished home ranges and may not be tmmediately

'%displaced by usual farm cctivities without incorporating control,’

QPogulétion dengities. fables 2a and 2b ghow the revapture. datd
g along with the monthly trap indices over the entire study period

17'Listed in Tables 3a and 3b are the populatior densities und

1fvariances as ostlmated by d;fferent modelsg,
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\Mont:hly wet season densities as’ estimated by 'bhei
Petersen method* SR

Cmmth 7 beaty® Vartme

October S 132 7260
- November : : 330 50820
December _ 1824 66100
January 1020 244,00
- February R 693 R13444

Based on tho cumulative total number of marked animals
since September. .

r‘rdbia 73b Monthly dry: season densities as determined by difforent
AT models based on.- the capture-release~recopturc technique,

e Mod 6 1
: Ha,yn‘e‘ . Jolly Petorson.
N: 8,6, N ) 5. Qo

25 . a a 15 6.71 i

aInsuffi#ien* data, model not applicable.

bRecapture wl’r.hin the same moath are exc:udr*d

: ®Based on the number of taggod aninals stari‘mg from uhe trapping
to which the recmtare animaJ. belunged, S

':. »B' ec.d on tho 'r.ot..l aumbor of animals uagged 'sinuev Haro



}f;(s.e. -f118 32) when based on the cumulative total number of animals

3ietagged 91nce the first trapplng neriod, than when based on the total
efunumber tagged from the ‘trapping period to which the recaptured animal
;fbelonged (s.e. = 4.90) As more tagged animuls are relcased during
j;‘the first period and few are recaptured durlng the next period, the ;
-fPetersen and Hayne models tend to overestlmatu uhe pOpulation size or
Fzrif they ever come close to the true value, “tho confidOnce intervale
lfiare ‘widely Spread ' 0n the other hand, the- Jolly model tends to
;;underestlma e the pOpulatlon size (N = 55; 8.0, = 7 35), as compered
%;to Petersen's (N = 120, e.e. = 4.90) and to qh&ne'e ( N = 160), when ,
frbased on very Tew recaptures, few samples, and’ 1ow trae Lndlces ’ :VT
i&(Table 2b) Dllution rates ineorporated in: the Jolly model alco i ;f
ifcannou be deternlned due to ineulfxcrent Iecapture dqta. .:"J“?
lfl f_ The efxcotlvo censue ‘arece (MacLulichy 1951) ‘were 9,99) eq. ._vi
f;and 28,548 sq. m, for the wet and dry seasons, reaoectively Besed on
%étheee, changes jn aopulatron deaeitles Der heeharc were us*imated |
f}usine the Petersen methu and presented in Figure 5 Pooulatirn 31208
';were higher in tho wet. goason than in tho dzy eeaeon.. lu ooth seasens,

'qensi by increasod tew«rd the mntnrrty of the erop. Brom November t

eear\/ Deeember /wet scueon) thc "jcv fields w*uh +he mefurirg "?Dp f:
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k‘gTraggabilltI Table 4 shows a very7

,w dry_season probabllity of,;;

2} survival of marked animals xithin tho study grld (¢,;j2022) This

,afcould mean that fnr every 100 marked ruts, roughly only two*remained

A§Vin81de the grld for the next month's trapplng perlod, the rest Gluher ;1}

; fdied or moved outside the 9budy area. ;;~“

ﬂfTable 4 Dry season pupalatlon paramete '8 estimated by Jolky's
: ‘ atochastio ‘mode],




The population ia hlghLy mobile.

A vnder the first two conditions montloned, the chance of
irrecm.pt;ur:lng the marked anlmal ig greatly reduged During tho dry
season study, only 2—5 rats were caught on thc average for cvery 100
available traps (Tnblo 2b) Since only 2 out of cverv 100 mnrked rata
stay fbr the neyt month's trapping period (Tah?o 4), ‘chancos are the.
;2—5 rats cmught per 100 av111ablw traps aro all unmnrrcd The thlrd
;condltion 1s one assumption oi most capture-releasc-recapture mothods,b

.while theflast condition is suggested by the movemenu'nnd nome range

Th ‘rate nf: recapnuro, likeuise, was inverscly prooortlonal to

a

vaila'_e Iovd‘supply and the amount of plant cove: as can be

anfered fbom Tableu 2a and 2b All recaptu;ca we:e mnue from hdrvestvi

‘up fo the pre-botting scage of the nexm crop, when these fhctors wero j

SRAY]
Irom booiin toward mmuuriny, and whllu the flelds *amuined
ﬁvatcd, there wak plenty of food supply in the iorm of snails,:ﬂg ,i

insecos; and av n waods which muy havc competed wlth tho ba*tb ;n

va;S cou.d*an”ht TL' ,neVIo”‘trayp~ng su(cease> (29 4

_‘nxv__,



ad 2.2fpercent durlng the wct season; 1,5 and 4,1 percent during the |

dry seeeon) and subsequently few or no recaptures during those per:ods

JThese findings are in agreemont with those reported by Swink et allﬁ
,;7(1969);in Central Luzon and Sanchez et al (1971) in Sinlloan, Laguna. L
ﬁgsuink et al (1969) rccaptured over half (64‘percent) of their tagged i

recapture problem maJ als be traced to'differences in

imindividual bohavior of marked animale. As can be“seen frum Tablee 2a )
: and 2b, three rats were captured, marked, and recnpturod in just one
trapping period while four ts were marked in onc period und (p
recapturcd only 1n 1ater trapplngs.. Thls implleﬂ that some rats may
tend_to be traphappy or trupshy more then ouhors L* mqy take onLy

{;\one_day tofrecap+uro a traohappy rat anu uq IOpg us vr7cven longeri
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qurid inside the paddies did not 1mprove |

}@puddies“‘uring ‘he»dry’season. Likewise, 1n tho dry season grid, trap

f;success’waa‘highor among traps set within 2 5 metere from tho nearest

fﬁdike (5,02 parcent) than among treps sot moro than 2 5 mcters from the

dgnearest dlke (3 12 percent) i B
£ ’Trap succese was quito vnriablo even withln the saro trapping

?ﬁperiod Generally, moro rnts were caught during overcast and rainy

f%nights than on clear and moonlit nights. o

e Ca ture-releaseerocanture toc n"uo. a_cose. stqu ‘This study

'?waa conducted not on1\ to ostimate oopulatlon pnrametors but aiso to
}set ‘some guldellnee for future works alonv thie line, 1In genecral, the
fiufbrmatlon obtained in the pzesent work is much lcss than eXpectod
fend the noncluslona deCd on the 11mited observatlons rcmain to bo
fverified rt is hoped that a. simple ano obgectivo case atudy of the
fmerita and dcmerete of +his work would bo uvr help to otbcr reeearchers.

lfThe dif“icultioe encountorod in this etudy approximatod tnose

reported ov Dav¢e (19&;) . One p*oblom wus ahe aolectirn of fﬂlrly
homogenuuus a*ea whieh aprroYimetely colncidec wi*b +1e home ranges u‘

of the‘animels and such uhat no- traps wou d be set in obviouagy

favorable locutione. This nrob'om was not suceoscfullj overnome,' o




‘Likewj_se, the fields were not oquﬂlly flooded due to. P°°r

drainage particularly on the eastcrn portlon of the figld,

i".ffbfla._mg‘ out tho grid, sotting tho traps, and dato ol 1ection espooially
ﬁvv-in the deeply i‘loodcd portions of tho ficld, It took 14 man-hours to
"-'stake the L X 14. grid inside the paddios, another 4 man-hours to set
,vthe 196 1ive traps, and 3 man-hou.rs to collect “the do.ta. Horo man-houre
and care Were roquired during the reproductive stages of the crop. |
X‘Also, propcr arrangemcnt have to be made with the landowners and
_'f."tenants eapec:.ally towards maturity of the crop,

| It is suggostcd thwt a lma.form study plot ha nhoaon ab :Ln.usu
,.fi}'f':;.LOO.meters from rough ereas, Bla.:Lx- \1941) reconmendcd a atudy plot

"10 to ?0 times the expcctoa home ‘range of the species, In-tnlsfca&e,f;"-'h'

.;fth@ averago bome range of 2564 59, m. hints the need f'o" 3 mxiform ®

g stuch a"oa a+ 1oas‘c 160 m x 160 m or itns equimlent v as to include

the othC‘I'le\ tranm.cnts to a 130 mx 130m grid a8 uaed in this stu’.y
,_1"‘;;‘{A"jlarger plon will also prov;do more rolmb]o data pOI‘ trapping. i::
s Tr».ps sbould bo laid in gruq pattora at the 35‘"‘" Bpapmp Ilo m

'."""beuween traos) AF the probJ om men’ ioned OJ.rllel &ro rm‘ encounterod i

."'fj'The grid evenly distributes +ho trap.,, SimpJ i“jos the uO..LCLllaﬁ.'LOnS n.__,

8y and. I‘aci’ itateb direr-{. cumoaric-on mth similerly

o ondu\,ted". ,tuaies Wh novor thls 1s not ieasiolf» *'h° mp" may. bo:



http:simpl.ifi.es

a}simdlates a combination of differ
ﬁfxikkawa (1964) MacLulich (1951) :
,{‘of d:.fferent spocies.,_ ST _ o
| ‘Traps should bo checked time nd:again fbr ds age:to“provent

"‘animals from escaplng./ Alao, numberod"ﬂ'eartags D.I‘G;Dubbor“to uno bho.n
"'."ea.r punching since the holes may in time become indistinguishable from
| virregular cuts or da.mages along the margin of tho ears | Gare should.

_ 1.LkGWiSB be exorclsed in h:mdling tho anlmals to provent shoclc and

possible death Tor ba.it, it my be more convenient to use sweet

potato tho.n frosh coconut
5' Thus far, thls study
inqu:Lry

vi_‘-’The cap*'ure-releass-recapture ‘ ochniquo may 'ot'be o. practical

s;yieilded some informat:.on worth i‘urther B

'f":,’mothod_ for o.ss vssing rodent Popub«tm dv"'nSiW' unloss bhc’ pr °bl°m

'_.f‘_”iff’of«fow‘recaptu.ces is solved On the other hzmd a change-in—ratio ‘

:‘-"f"-ostimate might give a reliable index %o popula’uion size basod on’ the
observed negatlve correlation betwoen the proportlon of ﬂalos J.n the
sample and population size, 4 stu.dy aimcd at estimi'.im population |
density should be pianned sach that two or more counter—checkn.ro me’ohods

“garo. employed simultanoously. : For oxs.mple" ”the romovil method may

f""'immediately f‘ol ow the lost data collection"for tho copture-roloase— ‘A o

‘:‘reoapture IT.OuhOd or. tne +wo methods ma,y altornato at some interval

.juno, the change-in-—ro.tio estimo.te may be used with uhe capturo-release--:
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g?fcomposition  ‘Many p0851ble oombination of mothods may be tried butf{f

 ;§in anyﬁcaée, availabillty of resources should be considerod

‘ raps set in grid inside the paddios were no better than traps
,'along the dikos in detectlng movcments and home ranges of marked
,E;rate. Improvod teiemetqy and tagging techniquos should givo roliable
~rdata in this rogard Invthe present study, radio-monitored rats

' presented some problemé such ass difficulty in pinpointing the
f?location of indlviduals especlally at night, weak signals, and mixed
Tradlo receptlons. The tiniest, lightest, most poweriul, and mogt
1;durable tran51storizod radio transmitter has yot %o bo developed, Tt
fis also{vital that tho rets fitted with tolometry devices be given
ionough tlmo to rncovcr frem the haﬁdllng and the attachmant of bhe

i‘of theutransmltter bexorc movement date Le collected, Bofore

vFadjustment, movcment cou’d po3sibly be abtributed to stress op
fdisnlacement'bena\ior | o

- Trappabllit/, upon whlch the eotimatos of tho differcnt
rparamotcrs ara bascﬂ, 18 the rosult of the interaotion of acvoral ‘va‘f
;factors btatcd by Klkkaw1 (1064) 28 the cnvicoament ard the

charaﬂterist¢cs of thc lnduviduul as woll a8 the populatlon itself feue

;Unfortunately it 1s uot easv to dpuent tho socaratc effucta of

éach factor a1df(_yf“ “’thet Nho rnsult ¢a s;m:iy thb suw rI cac




i ”As K:I_k!mwa (1964) himself concluded:

o "The standardization of a singlo method, pormitting -
fﬂthe minimum cxpenditure of time and labor for maximum yield

. of information on all aspects of a population is probably
~ impossible, Design of experiments and observations must bo
mado in accordance with the specific purposc of the study,"

L _.In this connection, g lim:Ltcd study may provide more moanmgful

rusults than a broad one,
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qbi pro’babllity ’chat an animal alive at the moment of release S
"of tho 1th sample Wil survive 111 tho tiao of the e 1)th_‘_;;j?_§_»
v"smnple (emlgration and dee.th being synonymous for this -
v:pﬁrpose) ‘The period of captivity is assumed very short

oompared with the interval between sampling,

Efi‘ectlve c‘e"n_gqgfigr‘eé. | ('MaQLulich, 1951).
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