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activity intensity of six reintroduced Chinese water deer (Hydropotes inermis) have been studied by
radio-telemetry in Songjiang Punan Woodland and Shanghai Binjiang Forest Park. Individuals were located
on foot. by radio tracking technique. Movement of each individual was processed by Locate III and ArcGIS
Map 9.2. We analyzed the impact of human activities on the activity pattern of the deer.
Kolmogorov-Smirnov test was used to test the normality of data and Mann-Whitney U test was used to
compare the mean activity intensity of individuals in the day and night between seasons In Songjiang Punan
Woodland, the average activity intensity of the three deer was 144.88 m/h. The deer was slightly more active
in the daytime than they did at night. The deer decreased their activity from summer to the next spring (Table
1). In the spring the deer moved significantly less distance than they did in any other seasons by the results of
Mann-Whitney U test. The deer were most active in June and least active in March (Fig. 1). The mean activity
intensity for each deer also decreased from June to March (Fig. 2). Two obvious activity peaks were found in
the morning (5:00 - 8:00) and evening (18:00 - 21:00). Another small active peak was found during (13:00 -
15:00) (Fig. 3 and Fig. 4) in the autumn. The deer showed a crepuscular behavior in summer and autumn (Fig.
5). In Shanghai Binjiang Forest Park, the average activity intensity of 3 three deer was 69.90 m/h and the deer
were slightly less active in the daytime than they did at the night (Table 2). The deer moved more in the
winter than they did in they spring and decreased the movement from December to May (Fig. 6 and Fig. 7).
The deer didn't show a crepuscular behaviour (Fig. 8) and their activity peak was only found from 9:00 to
11:00, especially during winter for the male (Fig. 9 and Fig. 10). It was assumed that artificial feeding,
tourists and other human activities had influenced the activity pattern of the released deer.
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Table 1 The mean seasonal activity intensity of deer in Songjiang Punan Woodland (Mean £SD)

HAE SR AR AR R, BAE 8 AT
KEBE, Bt 9. 10 AR ETE, MRk

FAT VYIS Mean seasonal activity intensity (m/h)
Season F1 M1 F2 Bk All

HZ Summer 193.81 +215.56 209.65 +272.62 183.88 +226.32 195.78 +69.94
#Z Autumn 137.5 +£160.98 135.19 +162.80 181.61 +187.43 151.43 +60.17
A7 Winter 132.85 +94.21 136.09 +100.04 111.86 +69.18 126.94 +27.76
#2 Spring FAE S No signal 102.51 +85.13 106.32 +71.34 107.13 +25.92
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Table 2 The mean seasonal activity intensity of the deer in Shanghai Binjiang Forest Park (Mean £SD)

P43 3% Mean seasonal activity intensity (m/h)

Z=45 Season

M2 F3 ik All
*Z Autumn 101.61 +121.28
A7 Winter 106.69 +122.09 64.31 +56.40 72.60 +79.74 97.21 +56.98
%2 Spring 75.33 +76.52 52.10 £52.97 53.56 +£58.73 60.89 +£29.63




+8- W2 Chinese Journal of Zoology

51 %%

250
200 -

150 ~

100 + :

G EhHEE Movement distance (m/h)

+ = H Dec. -H Jan.

I

. H Feb.
H#r Month

= I
VY H Apr.

—= H Mar. . H May

Bl 6 EAREITARbR A BB (K A S 5

Fig. 6 The mean activity intensity of the deer in month in Shanghai Binjiang Forest Park

TEB R (92.34 £27.05) m/h. (56.44 +
7.09) m/h. (62.71 +£16.68) m/h. &ZFil)5 3
AL LS B s s, b M2
EHEZ (4 ) iR EA /NMEE K (B 7).
3.4  _EMHEITERMA R RES
kb, ERRYE BRI ARAR 2 bl B O
R/ NGB TS I 24 h 35S T, f7A1E
— N R EAE S E g (9:00 ~ 12:00 ),
{EFFARRIL W] B = B AR DA (1] 8).
SIARFAMAT &, 3 RBaissh 1
FEIE (9:00 ~ 12:00 W) [fi% sl s, LrpLL
M2 B HEPEANMERR IS oA, R Y
TG SR HE AR T30 AR PR N A M3 R AS
B3 g B R (& 9). XA EHZERNG
BT, AR IR Bl R VR AR B B A,
MAZ= IR F 6 3l e AUl B R &2 1) —
N, I HIFMAI AR A ZER 1h (K] 10D,

4 Tt

4.1 E|NEFBUENESRE
MUK (1990) WGdgH, BibsEfE

WIS B A B KT n), SRARLE,
FEAe B R E sh b, ANAE F7F 10:00 ~ 13:00
Iy [RGB BT, 3 AN A B2 [A] R
B T | 380 R e (6] Py, AR )R
T IS B A L R 5E  (Cooke et al. 1983).
CEATFFEAT, BT AT R AR b PR 5 7 1) 3
SR ) = T NPT ) G Rl w2
AR TE U AH S5, 3X 0] g -5 PR AN B TS b AR
WIRISAEAE I N AT G FaTLif pg kb
N5 PV, O 20 M R 5 IR
DX, PN EERAT MY, JE YA EE s, B
[ PAT N R 2, IR, N4k
TESNARE A A, A R AR T X e R
fb S e, HIE AR B AT s T
IRV ARAR A A D AR Al B
%, [FIFERTE RO IGE T N, X T
K 1 28 )3t 2y i B 3K

HY IR (R 5 NS AE 4o i — B )32
TGRS . BGRBRWSa TR i),
S Hf e A 3 X 38 (Root 1967,
Bright et al. 1994). {EEF4b, Filf) KR IAH|



1 i

5 R G| AR U IS SR

350

300 r

250

200

150 r

100 |

IEENTREF Movement distance (m/h)

50

+—HNov. + -HDec. —H Jan.

uM2 mF3

. H Feb.
A4 Month

= H Mar.

'Y H Apr. 1. H May

B 7 EWRETTARAR A B o A B iR R A L4

Fig. 7 The individual mean activity intensity of the deer in month in Shanghai Binjiang Forest Park

250
200 -
150

100 |

| /
S

IGENTRIE Movement distance (m/h)

50

0:00 2:00 4:00 6:00 8:00

10:00  12:00  14:00 16:00  18:00  20:00  22:00

fsJ 1] Time

B8 _EHRHRIIARMRA B BRI TS TR
Fig. 8 Daily activity rhythm of the deer in Shanghai Binjiang Forest Park

18 ~ 45 hm? (4145 1990), HAHFIT AL
R PR R B J DX ST A AT PR, X 4.5 hm?, A
Mg it I B 5 BT IR A 12 PR A B 3 R
FEEERISE N, BRI T 2 ENEAT R, IEER
FREEB TG . FEAEASZIN TN TG 5
T, FEATHANKE, HLCh ez (5

WESE 2013, [RINF, Bt B S A I
AN, FEZIX IR A AR AR O
R R B IR T SR O X3
BAE R A TR A ], AR SR R
A 1) i 2 FIAR A 38y IR R %), 2010
TERKEERS, EEN ROITAA € fUE I AT R



+10 - FY2EZik Chinese Journal of Zoology 51 %

250

200

i3l 9R )% Movement distance (m/h)

100 |
50
U 1 1 1 1 1 1 L L 1 1 L L L L L L L L L 1 1 1 1
0:00  2:00  4:00 6:00 800 10:00 12:00 14:00 16:00 18:00 20:00  22:00
18 Time
B9 EWRHEILAHRRA BB R RS S TR R
Fig. 9 Daily activity rhythm of deer individuals in Shanghai Binjiang Forest Park
400
—— %7 Winter —=— 77 Spring
350 E
I
—_ I
= /|
£ 300 ¢ [
[

5 .
g [
2 250 [
=] I‘I \I
E 200 |
= ( | |
e R
z [ |
2 A

150 /N ‘.
el ! J\ ‘|
= IV A
=100 . N // \\\///a\ —
¥ / e R U e e

* ‘05\\ ‘/ s’/ - >
0 g —a—" - '\\',,/ —a \7_,_,.1.,_,_1_,_,.r’/ [ S -"'"-‘.,.//’.

0:00 2:00 4:00 6:00 8:00 10:00 12:00 14:00 16:00 18:00 20:00 22:00
i+ 1] Time

B 10 BRI I B R A R0 i 35 3
Fig. 10 The seasonal daily activity rhythm of the deer in Shanghai Binjiang Forest Park

M. Focardi 55 (1996) WfRih “fERMBEIHE X ATREXE AL T AERMLIR I AR, 7 JOSE i I 1)
BREET, SR SR TR BRI GRS A, FE SR
PSR TRANT 1 e 1N TR 22 | TR Iy F 7 Jr BB o 16T LR T AR bR 22



1 3] i 3855 EWHDCH S AR SOS K9S SR +11-

(VBT JRORE - ASBIFFT AR DN LB T8 fS S B
FHAR), BT A RIS N TSR,
BRI MR B, Bl B B AT 2 B AN [ X
WM, MWEFHOT IR IR A ZFE R IRT R,
HG B s R T AL 28 T A
4.2 EF|INBEBUSHESTER

BNWIAT I BT A0S 5 R A A
PR — PR A PG N, 2GR b5
BEAN A AR BRHLR AL FIAERT (PR 2001,
WS 2005). fEdifbiE X wIEH T, 5%
HEERIAT I R e, B R EIEshT)
¥ 5, Rk (Budorcas taxicolor) (44 sk
2001). % 7F (Pseudois nayaur) (7 /s HH%%
1998). #kJEF (Moschus berezovskii) (f# 4%
2008, M4 2013). R ( Muntiacus
crinifron ) (% 5 5 4 2012 ) | 2 JE
(Odocoileus hemionus) (Bowyer 1981, Relyea
etal. 1994). HJEfE (Cervus albirostris) ({7
ZE4 2001) . HEAERE (C. nippon) (SF4E%E) 2003,
X545 2004) &, PR (M5 1990,
RIS 1992),

AN e A R R E S BN e S o S
A, R BESh mEES il 4E3:00 ~
6:00f F117:00 ~ 20:00HF AN IR B (1 Juaé
19900, HULIAL, BFBCTFAVLIH B AR IR AT
fEHIHR (5:00 ~ 8:001) Fli% &5 (18:00 ~
21:000F ) H WAL B S G Bl iy e o A S B 1 )
REFE A, 0 A 12 s T B0 5 38 g £
TRIKAT Ay o TR0 I8 . DX P B A 5 1 /1 1 123:00
~ 100 2 [A)38 75 — Nk 1= By I3 3 e e
(M54 1990). HAEARETI, FEAET 5
(13:00 ~ 15:001 ) f-AE/ NGB mil, % /=0:00
~ 2:001 (i) /NG Bl i LAE KA AR, SRy
§IT RS BT AT AR R R I T
R SR E SRR, B T — gt KO
RS AT 0 i (B RS 2013). HIE R
RIS B ey O R H BB i) 5 7808 B 8 AH LU i AT 4E
IR, RN EEARA H I RS 8 mg, 1X 0] fg
5D RSN R G FATLIH

T PR i T R AT (1 T} 48 R A IR) A 4 L 7:00
13:007F1119:00H , It FAl o) i 1) 38 B 15 447 A=
oM. BbAh, TEAMTIIR MR, P IUMERE(Y)

R BRI RS WIAE, 7 S I (1 9 ) 5 AR
K, Xnlae 5 HEET A K.

XPREIIAT A G TR R, o [5] % My
T 425 5 2 250y 40 [l ) A PR AN R U 23k
6:00 ~ 10:000F F117:00 ~ 21:0005, iR B A3
T )5 R IE A AR R, RS U B AE 11:00
~ 13:00i5 2 ] (Zhang 1996). ASHFFTH HAVLIH
T PR HIL PR 6 A 2 S AR R, e U S R ABL, R
11:00 ~ 12:00Hf 2 ], {ESEkRUEE b R IAE
VLIS TR B, 1) 32 AT 2 A A PR [R) 9 A el
S BMNERIE . SRAh,  H T RATL I R AR T
— AN I ) A H /T J5 13:000, FEAET
Ji (13:00 ~ 15:000F) /N3l g 5 b s ) A
Wy, IXA s TN A sl HE S
Wi (Eguchi etal. 1980, h##4% 1999).

16 BRI AR A, BFUG AR R
L B )R AR SRR, ORI
119:00 ~ 11:000 H IRV G Bl iy, JUIL DUREMEAS
IR, JF HAZR I IE A3 8 e e 5 B 2
LI TR R AN o BT R AR
PR AL FHERRIX, 9:00 ~ 11:000 1F &%
P W ol R ETRTE == S PN R RS
R ZE, BAESE NI EH, N
M-S NHB L RSBk B (Whittaker et al.
1998, Fernandez-Juricic et al. 2003). FrLL, &
JRCT IR TR A T % nT g B T RS 2
Je 10 52 B 10 R BHAH . )2 e R R A TN
SEGE S EE FTE . B TS U R R
D, RIS B 8 P A 38 T A 2 I K
43 Rl

BT RRIX — AR 5 BA R B S By
TE, FRCAE A JEdt b X F 5] N g H B
b TG DR DR R B T A AR
DIz — TRIRATLIR B AR, MRS b T £
R, EEBUE 3 RS I BRI AR, AT i
S P TECRI BT B AR B I TR R, bl T



<12 W2 Chinese Journal of Zoology 51 %

2 BN AN AR s sl R . RIS paa
BEAT N b, BB AL IR ) B AR Bl
WEIEAT o AE D) — PR BT AR A

YT N T G s R e, dil
DXt T R T2, ke S A
bei U BIERZY

BUst WIS B TR A S R A B
uli BHFTTAAYE DO, . YL ARAR A
FARSRTAEN R SR ), AERFARR
FEREHE 73 A R A5 2 T RIS K= W <6

Ry RER FHER. K. Sk RAE.

AR B, JCHE R IAAE S AE L B
FESL RN B A I
Z % X W

Allen G M. 1940. The Mammals of China and Mongolia Part 2. New
York: American Museum of Natural History.

Amstrup S C, Beecham J. 1976. Activity patterns of Radio-collared

black bears in Idaho. The Journal of Wildlife Management, 40(2):

340-348.

Armstrong D P, Seddon P J. 2008. Directions in reintroduction
biology. Trends in Ecology and Evolution, 23(1): 20-25.

Bowyer R T. 1981. Activity, movement, and distribution of Roosevelt
elk during rut. Journal of Mammalogy, 62(3): 574-582.

Bright P W, Morris P A. 1994. Animal translocation for conservation:
performance of dormice in relation to release methods, origin
and season. Journal of Applied Ecology, 31(4): 699-708.

Buskirk S W, Wu D L, Cleveland A. 1990. Diurnal activity patterns of
two doe small Indian mongoose in relation to weather. Zoology
Research, 11(4): 355-358.

Cooke A, Farrell L. 1983. Chinese Water Deer. The British Deer
Society.

Eguchi K, Nakazono T. 1980. Activity studies of Japanese red foxes
(Vulpes vulpes japonical). Japanese Journal of Ecology, 30(1):
9-17.

Fern&ndez-Juricic E, Schroeder N. 2003. Do variations in scanning
behaviour affect tolerance to human disturbance? Applied
Animal Behaviour Science, 84(3): 219-234.

Focardi S, Marcellini P, Montanaro P. 1996. Do ungulates exhibit a

food density threshold? A field study of optimal foraging and
movement patterns. Journal of Animal Ecology, 65(5): 606-620.

Harris R B, Duckworth J W. 2008. Hydropotes inermis. The IUCN
Red List of Threatened Species. Ver. 3.1. [EB/OL]. [2014-11-17].
http://www.iucnredlist.org/details/10329/0.

IUCN/SSC. 2013. Guidelines for Reintroductions and Other
Conservation Translocations. Version 1.0. Gland, Switzerland:
IUCN Species Survival Commission, 1X, 57.

Kammermeyer K E, Marchington R L. 1977. Seasonal changes in
circadian activity of ratio-monotored deer. Journal of Wildlife
Management, 41(3): 413-425.

Rabinowitz A. 1993. Wildlife Field Research and Conservation
Training Manual. New York: Paul-Art Press Inc.

Relyea R A, Demaris S. 1994. Activitiy of desert mule deer during the
breeding season. Journal of Mammalogy, 75(4): 940-949.

Root R B. 1967. The niche exploitation pattern of the Blue-gray
Gnatcatcher. Ecological Monographs, 37(4): 317-350.

Seddon P J, Armstrong D P, Maloney R F. 2007. Developing the
science of reintroduction biology. Conservation Biology, 21(2):
303-312.

Whittaker D, Knight R L. 1998. Understanding wildlife responses to
humans. Wildlife Society Bulletin, 26(2): 312-317.

Zhang E D. 1996. Behavioural ecology of the Chinese water deer at
Whipsnade Wild Animal Park, England. Cambridge: Ph. D
Thesis, Department of Zoology, Cambridge University.

BRIR, Sk, #7752, %5 2009. VLHRAE SRR IE IR T T
RO CR oA, Wb R, 7(1): 1-4.

e, gk, 2002, S LA SR H AL B RAER, 22(2):
98-107.

FRAEES. 2003, PU)IHGIERE M AUIG B A ST 2 E. 484,
23(2): 104-108.

FIR)ZE, T, /WD, % 2001 REIFREAT T S AT
070 Fe S B AR AT 7T, A2 ik, 20(2): 27-29.
WPEE, RS, OOReW], A, 2011, )VEFE R IRR Y SR H

SR .

RS, FLLHE, IR 2004, DU)IMHEREETBAGES) W S
HJZTC. B 2R, 24(4): 282-285.

TURME, REAR, PRIR, 45, 2013. REFRFEAEEZEEAT AN i 43
FC RSB, B, 33(1): 28-34.

HHRAR, 31(1): 46-54.



1 3] i 3855 EWHDCH S AR SOS K9S SR +13-

o AR, SRUGEE, A 1999, KL ZzI X SRR (KT B
AR, 19(2): 95-100.

WCAE, AN, MR, AR 2013, EFEARETE ZEERA)TH
ST grae. Y NIEh), 32(1): 19-22.

Wi B 2005, ST A st JEstRAE R, 228.

HERIAR, PRk, skiBadh. 1992, W EESRENY). i SRR
R AL,

IRk, BRI, sk, 4%, 2008, fRrE LAEHLX E SIS E
VIR, PU)NBhH, 27(1): 142-144.

INAVK. 2001, BhAEASSE R, 3 R, dbat: dbtRYE KA AR
i

TN, ZEWL, AR, AR 1998, HIAH M EAFAFENYI
AT, AR, 18(1): 27-33.

ER, i

5%, MERIAR. 1990. FSBHIIE (Hydropotes inermis) SIAIIE2)
WIS, SRR R AR WAL A AR, (9):
27-36.

. 1998a. B AEFYIORYIS IR BEOR. Bifg 4B
FRIE R AL,

TRk, MmE, B 1998b. A ZKIE B AR AT X H b
LI RS AT I RE M. 58 A4AR, 18(3): 161-167.

REFR, SaAftt, RER, 5. 2008, PBIFRMR B R0 20 1 A S It (]
SYHC. EEFAR, 28(2): 194-200.

FRAEHS. 2001, ZRUL Fo 23 L 2 BTG 21715 A4 55 I [R) 431

224, 21(2): 7-13.

B, MUROHT, THIGE, 5. 2012, BETLLAMHBLE AR B RTE
BT AR, 32(4): 368-372.

I
I

2
n

U\E



