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AZ A K 2. Social Associations and Mating Behavior of the Raccoon
T A 7= DX BHR L RBATH
Stephanie Hauver, Suzanne Prange, Stanley Gehrt, and Jean Dubach
AZ4 K 3. Overview g
Introduction to raccoons 7 7 A 7= O
Comparison of Urban vs. Rural Raccoons #BtH & BR DT 5 A 7~ Dl
— Home range size {TEIEEHE
— Home range overlap {TEIEOESE
— Contact rates T HF
Dominance Hierarchies MEAZH]
Difference in Capture Techniques/Implications fBZEEHTDE VHER]
A7 A K4. Theraccoon 7IFA 7=
Mid-sized carnivore (omnivore) HEIGHE (M)
Nocturnal &fTiE
Semi-arboreal .4 L
Males live in groups for mating access FRIIRBEELEDF=DIZ TN —TF CTETR
Wide spread and common in North America dtXK TIXIABRSAA T, TEIZA OGNS
274 F5. Range 4AnftpH
A7 A4 R 6. Increasing Population §hn3 5 E&ERE
BEFT : Density: 1-27 raccoons/km2 #BEE : 1-27 §8/ k m2
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IS : Density: 67-333 raccoons/km2 5B : 67-333 ¥/ k m2
A Z A K 7. Rural vs. Urban Populations BE#ff & # i) 3 EER
Changes in food resources leads to changes in social behavior?
BYHEROEMIIHITECEE b O ?
274 K 8. Rural Raccoon Populations A} D fEEEE
+ Low density {E#BEE
« Aggressive and territorial (Fritzell 1978) B(EK TREIEY Y
+ Neighbor recognition (Barash et al. 1974) BEEEE A& % 383K
274 K 9. Urban Raccoon Populations #8ti OfE#EE
* How does raccoon behavior change as density increase and food resources become
more abundant? AERBENEMLEZY ., RUERPEEICRD L, T34 <D
TRRED X S IZEMTH0?
2274 R10. Study Site FHAEH
Ned Brown Forest Preserve; Busse Woods R K7 T U VMR #EX
20 miles Northwest of Chicago, IL A Y /AT FDIEFE 35k m
1499 ha forest preserve park 1499 ~7 ¥ —/VOHRMEEAE
Used for picnicking ¥Z7 =y ZIZF|H
20 ha core area 20 ~7 & — VD PR
A7 4 K1 1. Proximity Detectors TEMEEKRLZRRIE Tx 5HKE0m
Traditional VHF transmitter {n#iI72 VHF R{E3%
Transmits and receives encoded UHF signalsUHF {8 BB SN =215 L %(E
Records: Gié&
ID of contacted collar ¥r#E L7=f@#&d ID F5
Time contact began W% Bss L 7= 4l
Duration of contact bk PR QA =1 |
Information stored until downloaded via computer interface I i 5 DFERIZI=
Va2 —EDAVE—T = —RAERBALTY Y E—FShdETRES L
2ZA K1 2. Data Collection T —& DI
AFA4 R13. Trapping VT
Placed opportunistically in 20 ha core 20 ~7 # — VO EEHIKIC U T 28 Y IR E
Maintained during May 2004 2004 4E 5 H 2 Ejifi
Age, weight, and sex determined ## « AH « EDHE
Fitted with proximity detecting collars ITHEEZHI2 B2 s
AZ4 K1 4. Spatial Distribution ZEfFH
30 locations per season 1 A¥7 ¥V 30 B
-  Summer (June —August) B (6 H—8 H)
- Fall (Sept - Nov) # (9A—11A)
-  Winter (Daytime Resting Area) % (HHDOKREHIERK)
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- Spring March - May) #* (3A—5AH)
Fixed-kernel home ranges (95 and 50%) BEEH —FRNVEIZ X B1TEIEE(95% & 50%)
Percent home range overlap = 2(Overlap Areal,2)/(Areal+Area2)
TR OER S — > b =2(EHHIR 1,2)/(Hk 1+H#5 2)
AFA4 R15. Genetics Efn
Blood samples collected from trapping i CH-mEY v
PCR amplification PCR #iZ X 5 DNA ®O#iE§ (Polymerase Chain Reaction)
16 highly variable microsatellites EHICER LT WA 7 Y5 T4 b 16 ZBIR
- Variable repeat sequence B ZHEZH]
Pairwise comparisons of similarities {215 b DR+t D x4 Hik
—Kinship software ITREEHIE Y 7 b
Relatedness ranges -1 to 1  Ii#&BED&FE-1 & 1
A7A4 R16. Results &R
42 Raccoons Captured (20 M, 22 F) 42FHZ i (4R 205, AR 22 §H)
- 39 1n 1st 2 weeks, 3 in 3rd week, 0 in 4th week
BYO 2 B8FTI9H, HIWIZ3FH, H4BTOH
Obtained blood samples from all individuals 2f@#&&» 5 mEY > 12/
- FF more highly related than MM dyads (P= 0.002) A ZXFExixARAEL K

U1k =4 3
- FF more highly related than MF dyads (P=0.03) ARELIiIXAR+FZAD
PR AN ik > ;3
- MM less related than MF dyads (P=0.05) F AR XX AR - XD & Y&
VO i BE
AFA4 K1 7. Sample Size for Association Data fEXBURORIZEET B I « 4 X
Season ZEffi MM Dyads MF Dyads FF Dyads
' —d =L —%
Summer (15M, 17F) 70 204 240
B 150 172
Autumn (13M, 16F) 72 167 88
B’ 130" 16%
Winter (12M, 12F) 56 129 63
£ 120" 12%
Spring (11M, 15F) 42 150 99
F 115" 152

R

A4 K1 8. Home Range Size # X & X ADITHEIES
2004 fEE 2004 5k 2005 £F
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Summer 04 Fall 04 Spring 05

Mean SD  Mean SD  Mean SD

Male 48.5 14.8 584 472 669 225

Female 440 526 46.5 28.1 169 15.2

Typical Range: 50-300 ha SRR Z2&HIX 50-300 ~7 & —)v
A7 4 K19. Prange et al. 2004 ZFZ T IAMOIRIL 2004

* Simultaneously studied urban, suburban, and rural populations.

w4 BN OBEERE RRICHE

EREE ITENE R

36.6—72.6 25.2 -58.8 ha N=29
raccoons/km2 | ~NI5—IL YooK
B8 /km?

Suburban 41.1-93.0 21.4—-37.2 ha N =34

BTN raccoons/km?

Rural 3.1-14.6 71.2—182.4ha N-=239

=# raccoons/km?

A7A4 K2 0. Home Range Variation {TEifE D2 HE)
+ Seasonal shift most pronounced in rural site. ZEEE(LIIBAB TR S HIED
- Urban and Rural shifted due to resource availability. #t & BA IiX&EFHL
HBRIZEVEDS
+ Abundant resources reduced size and increased stability of home ranges. BRI &
BEThr L. THEERIIES L, THEILELE
A7 4 K2 1. Home Range Overlap Urban Raccoons #BHi COITEIEES
+ Adult Females had 12 -15% overlap A AFRBREILIX 12— 15%E#HE
+  Adult Males (non-group) had 9.4 — 17% overlap
IN—FHRLRNA ZDRBRA LI 9.4— 17%EH
e Adult Group Males had 43.9 -72% overlap Z R « ZNV—7DpBREILIX 43.9—
2% EH
* Males of large groups exhibited more home range overlap with females than
solitary males or males of small groups. KERIN—FDF R, BEMF R/
IN—FDFALY b, AREDEBRREN
AT7AF22.
A7 4 K2 3. Home Range Overlap Rural Raccoons BH CTOITEIEESE
+ Adult Females had 2.2 — 12.5% overlap A AERBRIX 2.2 — 12.5% E#E
+  Adult Males (non-group) had 0 — 3.2% overlap
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TN—FFRLEVAZDORBRALIX0-3.2 %EHE
« Adult Group Males had 81.6 — 95.5% overlap F R « ZV—7DpBRIF L% 81.6 —
95.5 %HE#H
« Justin A. Pitt, Serge Lariviére, and Francois Messier (2008 Social organization
and group formation of raccoons at the edge of their distribution. Journal of
Mammalogy: June 2008, Vol. 89, No. 3, pp. 646-653.
T RAF M 2008 [ARROT FA DML TA—TER  CKERL
B K VBIA.
A7 4 K2 4. Home Range Overlap 1TEIEOESE
* Raccoons in rural or low density environments have less home range overlap
BARCAREEMEVRE TIX, EERSRV
* Male groups appear more defined in rural/low density environments.
BHARBERBEVWRETIX, TR0/ —TRBbo tHETHD L O
2Z A K2 5. Contact Rates ITH®R
We collected 77, 543 contacts within 1 year! 14ELANIZ 77543 EIDT#EE2157 !
Over half of all possible dyads exhibited at least 1 contact during the year.
ZOECEHMATOEEL LT, 1B EOFEERH -7
For all dyad types and all seasons (except FF in winter) contacts significantly
different from random. 2MHAH L LFEHTHRERENR D -7 (XD L — 2 ZEK<)
Wide variation. WREWANY =—TarRlboi
AZ4 K2 6. Contact Variation ITEEDZEiRIE
A2Z A K2 7. Contact Rates ITHER
* Adult Females: 0 -15.1 contacts/night

— 11 of 34 relationships were significant
ARRBAL : —&KIZCHoE 0 —151H (34DHH 11 THE)
+  Adult Males (non-group): 0 -45 contacts/night
— 6 of 25 relationships were significant
IN—TEFRLEVAAORERAL :0 —4 5[E (25055 6 THE)
* Adult Group Males: 0.04 -60 contacts/night
— 23 of 27 relationships were significant
AR« FN—F ORI 0.04 — 60H (27 D5 H 23 THR)
MM dyads had significantly more contact than FF or MF dyads.
AIDRE, LLELINLOMEY b, ARICELEE
AZ 4 K2 8. Social Associations #-£B#®
274 K2 9. Age effected contact rate for MF dyads only.
EEROEHZIRITIN R DR DI
A7 4 K3 0. Contact Rates of Rural Raccoons BH ToirHEER

* Examined bite rates between raccoons feeding at landfill.
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IIRTHTHEET SHEEROMH O X ZRE
274 K3 1. In Comparison To Rural Raccoons: BRDT7 FA 7<= & DLk
* Raccoons bit and were bitten 0.99 — 1.28 times per hour, respectively.
1RFEI% 720, WA &230.99 B, MEEh 20 1.28 [H
The authors found no difference between number of bites for males or females and
suggested a dominance hierarchy exists.
WA OB, AR THARTHEVIRARL, EH OFELRE

Totton et al. (2002) Journal of Wildlife Diseases 38 (2): 313-319.
(2002) DOWFEIZESL
274 K3 2. Contact Rates s

D Aag !

Positive relationships observed that were maintain throughout the year, especially
for MM dyads. $IZAZARLICIIBBRZBEAR O, 1EFHERSND

Less aggression observed in high density population?
EEEOMEKRHTIL, JBRENTFES ?

ATA K3 3. TZ—N—ZADFX

(BRIXT T4 <DL/ Z — 2 ZTRT 555, 51 BB E M S BIfR RV
A7 A K3 4. Dominance Hierarchies JE{Z

Competition for food often results in high levels of aggression. ¥ % ¥ < 354 T,
LI LI 2 BRIt 2 %

« Aggression is costly! BWEIIKE2RVEZHLS !

Dominance hierarchies result in reduced aggression and are often seen in social
species, usually based on sex and social partners.

JEALRISHBEZBO T LiICRD, $2)RBHETF LRI NN— b F—IZEINT,
#HEWERZ BRI LIZLIZR NS

A Z A K3 5. Hierarchies in Raccoons? JENM X3 B DH

Solitary species have dominance hierarchies based on fighting ability.
B ORI, BSBMICE SV IEMHEZ S

Raccoons allow us to examine the evolution of sociality.

TIA7<T, tt2EDOELLERARIDL LN TE D

* Will raccoons have hierarchies? Based on fighting ability or sex and social

partners? 7 A F<iXEMHZ b oDON? BESRRIN. ThELREBEHEFLH
SHN— b F—IZESL DN ?

AT7A4 F36.

AFA4 K3 7. Methods F¥k

* 9kg of dog food placed at 2 feeding stations.
9XuD Ry 7—F% 2 ODEFICEL

2 infrared cameras with VCR connection plus proximity detecting radio collars at

stations. fEBRICETFAEBZ O 2BEOFRAMRET I AT L, dEZRET LV
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AN —EREEETD
» Rechecked every day. #HF=v 795
A7 4 K3 8. Video Footage T AW
« Cower 3<%
+ Displacement #&fB1TE)
« Attack B
AF7A4 R39. Results &R
« 272 hours of footage. 272 FR¢fl] % $iE]
« 10 M, 11 F radio identifiable raccoons. Z&{EH T TEX = DiX,. 1000 L 112
* 2,943 visits recorded by collars, 555 additional visits by uncollared raccoons.
R~ L=0iX, REWTHRETE - 2943 HE, HREES L COARVEKRD
555 [E] DR
66.5% of visits occurred when other raccoons present.351® 66.5%Zi%, fLOfEEI; =
* Raccoons appeared together for 28% of visits.
D 28% Tid, BEMEER —HICE
AF7A4 R40. Results &R
+ Despite frequent interactions, aggression was not common (7% of visits).
BHERZWIZH 2206, WBIIL TRV GHIREED 7%)
« T73cowers F<A T73[H
« 269 displacements HEBITE) 269 [H]
« 138 attacks ¥ 138 [H
274 K4 1. 2 008F~EMT 5 EHOEHE L DEL
A4 N4 2. W7 F7RZ L ORRERD S5 AH % o
274 K4 3. BMCWEBREOBESE (£ £
AT7A4 N44. 7 IR (Y@ CINEAL (X#@h) & DBk
A7 4 K4 5. Conclusion &l
+ Less aggression observed in high density population. (.99 -1.28 bites vs .50
attacks/hr) EEEOEERHTIX, HBENFES (EAHOE 0.99—128 H v s.
1 FREE Y 7= 0 OB 0.50 =)
+  Dominance not effected by kinship or sex of individual.  JEALIX iz &Rz X
S2THAELRY
+ Older individuals (larger) tend to be more dominant, regardless of sex.
R iR (FHERKRE) 1, L IXBRAR L, B R 2 BEmEH S
A7 A4 K4 6. Discussion  phisk
* Raccoons in our study show high degree of sociality, but their dominance structure
mimics that of a solitary species.
Ba DWETIX, 774 V2 IdmEOHRMEZTRTH, IBAAEEITIBEMEORIE S
AZ A4 K4 7. Discussion s

* As raccoon population increases, raccoon behavior seems to shift from aggressive
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and territorial to social and tolerant which is well adapted to the changing
environment. EEHERIEKTIICONT, TEIHIREWM THRIEVHONL, #HH2WT
FEHA~L, BITT5X91ICR%%, TNIEIEBMTHIABRREICI E<HERLTNS
AF74 F4 8. In Summary EH
*  When raccoons live in habitat not modified by human presence, they occur at
lower density and exhibit more solitary behavior.
ABHICER SN TORVWAERRETII. 7 74 /<X KV EBETH T, LA &
Y M RITEZ R
* The raccoon adapts well to new environments and seems to change behavior to
exploit new food source opportunities. 77 A <& WoEMIL, FrLWREIZ X
KHEEL, TB%Z ZXTHLWEMERLZGIGHEE BErTL5KE
AF74 K4 9. In Summary ZEH
« We have seen changes such as: RD X 5 2Bkl b o7
— Smaller home range (travel less) /& 7ZR2fTHE)HE

(PR3 4E)
— Greater amount of home range overlap {TEIEDEHEK
— Males groups less distinct AR « NV —FIIRHBR
— Increased tolerance of social interaction #HRHIZZTROTFRMEHEK
AZ A K5 0. Variation in Trapping Methods XEXERVU I
* Rural raccoons travel more than urban raccoons
BRHTIIT LY b RELSBEITS
AT7AKF51.

ATAF5 2.
Raccoons repeatedly use same areas 7 74 7 <id# VK U[R CHg 2 5

1-7 raccoons per latrine &HEMHBET % 1-7 SHME 5
No difference between sexes MHERNZIIEWIZARW
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AT7A F5 3.
A7 A K5 4. Differences in Trapping Methods U FEIZ X 53&W
* In general, it is best to catch rural raccoons while they are “on the move” —
traveling between food patch and den sites. —iRRIIZ, HEEXE & BBFHTOB OB
BHICBHEOT I /2 HEXHONRR b
* Urban raccoons are easier to catch at the den site, latrine area, or exploited food
patch. T TIXRBH. SHEFH. AA LRV XE CHETIO0B8EHTH S
A7 A4 K5 5. Raccoons in Japan BAEDT 54 7=
* Modify trapping methods based on raccoon habitat.
ARRBEICESNC, VT HBOLEREET S
» It is unlikely that raccoon population will limit itself based on strict anti-social
behavior.
B LW IR ETENC SV CREARED B 2f#$ 2 X 5 IKixH 2 2n
« Reduce access to human food sources and shelters. ABORER L& B F~8
i s AN G N e
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