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The Method of Group-hoarding Behavior Provoked in Nature and Its Appli-
cation in Social Ecology of Mongolian Gerbils
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Abstract: Mongolian gerbils { Meriones unguiculatus) live in family groups. Under natural conditions, group-hoarding bhehavior
among gerbils can be invoked by artificially supplying grain. All group members older than 20-day-old pups hoard grain by storing
it in their burrows. During May 2002, we conducted mark-recapture experiments { double-marking individuals by toe-clipping as
well as by dyeing fur) within a fenced pasture in Touzhijian township, Taibusi Banner, Inner Mongolia. We conducted two field
experiments: {1) To induce hoarding and thereby identify the size and composition of each gerbil group, we supplied grain in four
petri dishes placed randomly around the central burrow area, and (2) To determine individual social status and judge the location
of territorial borders, we placed eleven dishes containing grain along a line that traversed adjoining territories, such that some dish-
es were within the territory of the subject gerbil group and others required trespassing onto neighboring territories for the subjects to
access them. Supplying grain confirmed the existence of four neighboring groups which operated as social units by group hoarding.
In our second experiment, gerbils displayed individual differences in both hoarding and chasing behavior within groups. Based on
observations of these chases, we identified the dominant gerbils within each group as those individuals most motivated to chase
strangers and defend their investments. Resident gerbils had clear priority of access to grain placed in their own territory, and
chased other gerbils from these grain stations. We found that territorial borders had an overlap zone of 1 ~2 m. These experiments
provided a straightforward and repeatable method to quantify the complex social behavior of free-ranging Mongolian gerbils.
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Fig. 1 Spatial distnbution pattem of the four study burrow groups
N = group size. Group ( CON=2+ (4) = two adult subjects and four
17 ( £ 1 )-day-old pups). Black dots represent entrances connected
with nests and food chambers of burrow systems.

F1 RASPEARANDRRARMENHBNER
Table 1 Size and composition of Mongolian gerbil groups in four observed burrow systems

ARG BOK RO SR T3 HLREA 8. Croup compositon

G Entrances within Entrances within HFERA BELR HFER
Toup the core burrow the periphery of Group size Overwintering gerbils Yearling gerbils

Label pen

system the burrow system 3 ) 2 2

D2 13 23 7 1 0 6 0
a 13 34 6 1 2 0 3
E2 9 23 4 1 0 2 1
(o] 11 19 6 1 1 (1) (3)

(1y #1 (3) Fw 4 AR EFs AT ARBRBRIMHR (1721 4d)
(1) and (3) refer to four 17 ( = 1 }-day-old pups which exhibited a small amount of hoarding behavior
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ing): WINPBNBEY AL ERYER. (2) B
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HFEA R, BIERMYEAE (One-way chases), Bl—F
BHEFH—F M ; WA (Two-way chases), Bl—
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HHEEE . KB EERERBNESE, 25iHES
HRE MR S MEKEREE RWAK, #id Chi-
square KiB (a’-test) WWENMERIMESR, L5440
P e HEEH BT RBE SR,
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Fig.2 Hoarding frequency and body mass among individual gerbils by group
Labels under the X-coordinate show group label — individual label - sex, e.g. D2 - 2002m indicates 2002 male gerbil living D2 burrow system.
m = male, f = female. * indicates significant difference among individuals within the same group by Chi - square test (for details see text)
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0.667, D2, C3. E2 Al CO F BN B 318 K
fa4d RERRAERER BE, HPEERITHR
PSR AR I 3 LLBE A MR R (MBS 31
% 82.64, df =4; 11.2, df =4; 39.21, df =2;
9.44, df =1; P<0.05, E3),
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BRAERREFHIES, ABFPHRSNMEE

ZHURE TRPEIRNIT ATIEE, X 5HEMHFT
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FAWF (Militzer and Reinhard, 1982; Smith et
al., 1994; Berdoy et al., 1995), Xt JN¥ B m
%, Ebensperger (2001) & ZYME THE (L
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B EPRABZ R ERATF AT SRR
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Fro HRIG, ASLHIFHE D2 - 12020 . C3 - 1507
3. E2-463 1 CO- 1505 3 4y B A H & A R4
BAKNMER . X RER AT S EH RSN EIE
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Fig.3 Chase frequency and body mass among individual gerbils by group
Labels under the X-coordinate show group label — individual label - sex, e. g. D2 - 2002m indicates 2002 male gerbil living D2 burrow system.
m = male, { = female. * indicates significant difference among individuals within the same group by Chi - square test (for details see text) .
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Fig.4 Border location between different groups along a line of eleven-food stations
Arrows indicated the estimated border location based on the percentage of grain presented at each dish that was collected by members of each group ( hoarding
%), the number of chases started (chases frequencies), and the turning points of two-way chases ( > < , the frequencies of which at each border, C3 - D2.

E2-D2 and CO- D2 were 9, 14 and 7). N= group size

4 HiE

=]

KNG REMBNEEERY, ELEERH
BRIFUFKBNERN ENHBFL. Bk, XF
M ShHT B SMT A A B, HRLAHA

BHLAT LA SRS IR (R AR 1) el Y 5 S50 B
SR O 58 S O PEAE? WL RAE R RA st
TREGRER? 2) IR 6] B SR R AR E
RBMBLLX? 3) el s R WL AR T
ARMAR? XRFEAMREZRAIHRELAIE,


http://www.cqvip.com

D000 http://iwww.cqvip.com|

28 X% : B S K AR MBS LR B B e B 32 b iy 7 121

HNFRTFA . ABSUEEBMS RS HRE . &
BXFZ . ¥ EAMEME RS U RS MERFZE &
AT HEGRETAEEXNEEEMTE . 4
XA REET /I HIRITER, H4E
BEA YL U EAR RS TIREE M, R T RN
SHAMBERXANAARE R, HEERIE. B
W, D S 1] P M A3 AN [R) 4 B B R R LR
FER O & v 4R AL T — P fa] {68 T W] A R 05 s
WAL TEIREBUE B PR ERR A FT R 5 T B
B AMURMMREERE . Bim®E U I XX
I BRER S T AR

w5k, B TR R AR S HE IR BI A BE A B &
HEW, WHe#—PRi L8, wEREAN
HEIRHT, ANLEBRE KRR, EIBUEARS
P3R53 17 X — AR AL X 20 B % JR RO U LA R AHAR R B
St LA CRI N, TR R AL SRS
&R L KM SHRAESE, B ERFERE
RumE, aR/NEERESR, FfERTHEK
H B ( Microtus brandti ). T K ¥ B ( Rhombomys
opimus) PEMB R U HETHRE, BIREX
MR R ATH (BE, NAZR). Bk, &F
PRI RGN AFE (BEE, BEa
¥, AEEDE) WHEERENITHESFERRI
A BRI .

SE 30k

;\gren G, Zhou Q, Zhong W. 1989. Ecology and social behaviour of Mon-
golian gerbils, Meriones unguiculatus, at Xilinhot Inner Mongolia,
China. Anim Behav, 37: 11 - 27.

Berdoy M, Smith P, Macdonald D W. 1995. Stability of social status in wild
rats: age and the role of settled dominance. Behav, 132 (3 - 4): 193
- 212,

Brown J H, Munger J C. 1985. Experimental manipulation of a desertrodent
community; food addition and species removal. Ecol, 66: 1545 -
1563.

Clinchy M, Krehs C J, Jarman P J. 2001. Dispersal sinks and handling ef-

fects: interpreting the role of immigration in common brushtail possum
populations. J Anim Ecol, 70: 515 - 526. :

Ebensperger L A. 2001. A review of the evolulionary causes of rodent group-
living . Aecta Theriologica, 46 (2): 115144,

Krebs C J. 1966. Demographic changes in fluctuating populations of Micro-
tus californicus . Ecological Monographs , 36: 239 - 273.

Militzer K, Reinhard H J. 1982. Rank positions in rats and their relations to
ussue parameters. Physiol Psychol, 10; 251 - 260.

Payman B C, Swanson H H. 1980. Social influence on sexual maturation and
breeding in the female Mongolian gerbil ( Meriones unguiculatus).  An-
im Behav, 28 (2): 528 - 535.

Smith P, Berdoy M, Smith R H. 1994. Body weight and social dominance
in anticoagulant-resisiam rats. Crop Protection, 13: 311 - 315,
Swanson H H, Lockley M R. 1976. The Mongolian gerbil: scent gland size
and marking behaviour as indices of fecundity and social status. J Pro-

ceedings Soc Endocri, 69: 24.

Taitt M J, Krebs CJ. 1981. The effect of extra food on small redent popula-
tion II: voles ( Microtus townsedii). J Anim Ecol, 50: 125 - 137.

Thiessen D, Yahr P. 1977. The gerbil in Behavioral Investigations. Austin;
Univ. of Texas Press.

Wolff J 0. 1985. The effects of density food and interspecific interference on
home range size in Peromyscus leucopus and Peromyscus maniculatus .
Can J Zool, 63: 2657 — 2 662.

ERE, sl TEW, 7M. 1997, RBEERKE - A%
MR E AR, ERESREHRE (F5%), LXK
e, 32 -42.

ERE, Y, EHE. 198. KNP RANESERBRHME.
W kA, THEER. RVEEERNWES¥ERERY
. e MmERLAAL, 21 - 238.

MR, FE, NFE. 2001, HXREATFYEBERRBERT
AW, BEFR, 21 (3): 41-52.

X, EHE, IO, XISCR, #CH. 2004, FREFFKRY
BRIAEREMFERREEE LN EPHEL. BRER,
24 (3): 229 -234.,

BcEh, AR, EIOM, MEE, AEX, X8, BiE.
1992. EREEHEX A KHEAEOESRN. BRASR
BRI GE45), Jeat: BlEdimit, 4: 19- 203.

B, XFH, FET. 1995 MRERSYHHERAERTES
RPN CRBIR . YIRS R R
SETHMERERN R AN FETORT. BEFR, 15
(1): 41-52.


http://www.cqvip.com

