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Abstract

Five grey heron chicks were ringed by GPS/GSM bird trackers at Taihu National Wetland Park of
Heilongjiang Province in June 2018. Three grey heron chicks died at the beginning of the disper-
sion, so only two grey heron chicks successfully completed the natal dispersion. Therefore, in the
same year, the grey heron chicks numbered NEFU-03 and NEFU-04 respectively, were monitored
at different times for their activity distance, activity area, flight speed, flight height, range of activ-
ity, etc. The two grey heron chicks flied out of the nests during the early dispersion period, and the
average activity area per day was 0.06367 km2 and 0.0599 km? respectively. The average activity
distance per day was 0.7706 km and 0.7987 km respectively. The flight speed was 38 km/h and
12.6 km/h respectively, and the maximum flight height was 224m and 545 m respectively. The
grey heron chicks left their nests during the medium dispersion period and the average activity
area per day was 220.6683 km?2 and 9.1174 km?, respectively. The average activity distance per
day is 25.06846 km and12.8771 km respectively. The flight speed was 50.6 and 123 m/h, and the
maximum flight height was 215 and 525 m. During the late dispersion period, the average activity
area per day was 4.2989 km? and 14.2428 km?z, respectively. The average activity distance per day
is 9.2322 km and 5.744 km respectively. The flight speed was 46.7 km/h and 51.5 km/h, and the
maximum flight height was 46.7 km/h and 51.5 km/h. The result showed that the activity area, ac-
tivity distance, flight height, and activity time for grey heron chicks increased with the day age.
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201856, TERWIEFKEHA EX 5 A EE L LT TR EHMIMGPS/GSM LR MERRS . H3 A B EY)
SET BT, HERA2REEY SRR E AT . MEFEN%S AT ENEFU-03. BE
NEFU-04{)5 58 4) S A FRT R KVESNIE S ESIEAR UK ITHEE. $TRE. EaKEEHTRm. 2
REET BABER CHESMES), HIYEINERS5190.06367 km2F10.0599 km?2, HISEZNEER 57
°H0.7706 km#10.7987 km; KATHE 451938 km/hF112.6 km/h, B K KITHE 58224 mA545 m,
TECP ) S BT KRB e B RS, AEHR, HYESER5129220.6683 km2f19.1174 km?,
H¥VESIBER 2 5925.06846 km#112.8771 km; ¥ATHE ) 54950.6 km/hF1123 km/h, YITEES
k215 mA525 m. FEUSHHDESNHRS 5 84.2989 km2f114.2428 km?, HIGHEFIERHH1M
9.2322 km#f15.744 km; KiTEE 25 £3546.7 km/hH151.5 km/h, KITEE2H 82792 mA303 m.
MALERY, BEYSRIESNER HEER. ITRE. E3IR RSk KmEK.
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1. 5|

4% (Ardea cinerea)ftJ& T #5J% H (Pelecaniformes) ¥ £l (Ardeidae) ¥ & (Ardea), #EH %, ik,
FETBFEH A A B2, MR T AE R, s, e eI E(.

2%, GENPREEETEMENA. ARSI BEAYY . SRS, MECEL)
5 AR B Aok WARGE[2]-[15]. % GPS/GSM S2KEREZZHE N B A SYIE I IR ER S, HAON T
TGS ATRE S BAGsh X3, IR, AL EE RS EE RN H AT BukTm, KR
XN TR AT R R IE#E, SR EE Y, (REVUARERKE, J TR % .

A DERERRORKI R RE, ik 2 153 Beg X sh Wia sh i AT IR A RIBIEFE . A\ 1995 4F 3] 2005
e, AR R X P ARRIRER S8, W EAES (Grus vipio). S5 (Ciconia nigra) L. HIR TR
PREFHAA R IR 8 R A BRI 250 1, (R AR DEAE I 2, B ARIE R ER A B2
I [16]-[22]

F 7 20 LI, EREEROR K ERIFI ] GMS + GPS XU IR BF AL, 78 S0 B 4 1 5 i 5 BRI
EAERZHIN . BUERI RS B R 2 EREE R T GPS 5k, (150 LA AR AT LA RS T E AL,
HMEEWE T ORFHRRB R, RORER S 1R & M A5 dr . ZIRERHOR I B ARG, BRERER B KA
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ERYE, AH A EARR SO HUREUE 5, T H arshtai g sk, BaEiuE . GMS + GPS BREFHI A
MEEEBRT PEBEH AR, ACFERZFIH GMS + GPS FREEH: A Stk A Hh BB B R 2 7 5% 194151
GMS + GPS BR ibE %8 0 S A7 A2 3126 1 A 70 58 B2 [23] [24]
2. WitEIERMMR A
2.1, WASSHBEEN

RV AR TR /R T 280Kk B 2800 [ R I A [ 2 BRI BN Z MEAT X . ARSI R AT E ZKE
ARz —. AT 1365 hm?, HAdkEE A 7 km?, 7 F4b4s 46°22'57", R4 123°26'38". 1R Al
HLHMET R 3L M, 5348162 Fr, Hif B EEE (Platalea leucorodia). FHTH#S(Grus japonensis).
KRARHE(Cygnus cygnus) = 21 FIEE S LRI B0, WA Tl S f) . AR, VA VRSSO0 . &8 2
DI b A | R A P [24] [25] [26].

2.2. ERERASEOMWE

AHIF SR A T R B 2% 78 5 HQBGS037S, H & 40 g, ARG IR BR A 1A 7177 i, Bl 7K 25 2% 1P68,
BiKIRFE 10 m, TAERE-40~70C, ZAiA58E 5m, 07730 GPS/BeiDou/GLONASS, iz %d &1 1
h, %150 mm x 35 mm x 65 mm, FREF#A TAER K2 34, ZIRES B SR AN H M 52K,
FRWEH A (1 TR K EE XIS T, R A TAEN R, #itE¥E49 5 KR
PR 1 U S S 4 Sk e .

2.3. BIERESAHAE

T B H G R B AN S e AR, e AL B RIESE N 1 Ikh, BN TE] . SR
R T IR B R SR A B e S B . B AR E AL By C. D UMY, S IRZE
&5m. 10m. 20m. 100 m, FEEEZRGsNk. (EASCH, F D ZEHE N HrEdE a1k, JEH A, BAN
C i FE B R e B A 8R4 B 41 5 5 B R 70 ANV 2 X8R it 5 i (8] B PR Kl oAk, 3543 3
RO P 5 7/ U I T I e = -1

5 14755 B [X Sl T A FH 1 ARCGIS 10.5 SR S g AL I AU AN RAT I 7 1), 48 )5 F MCP (Minium
Convex Polygon) i /N™M 2 i AR THETE S IX I AR . MCP S5/ 2 3032, SR AR A Bl (1) 255 Pl i 1)
—ANZ, RZHRRECEREXIR. FHRE ARCGIS Kit & A8 &4 /INSHR 3 IS .
B S RIESN T, B3890 4 ANJ7 W) IS XK. EBShIAR . ESIEE RS, TRAT I B .
2.4. FBUTAENX

1) JHVIA: S KATREAIANE, HEIEsh B2 DL SR S A 2 km (9 R EE S5 O 32

2) ¥ECh I 2 S EAEK T ATRE ), FELIBIIE S AN T 50 km AT (98 HE B0 3

3) UG A A ARKES TR, MBS T 100 km;

4) FRCEROETEANIE B (km)s  GoiTAHAR IS )2 A7 SRR RS, R ) B A ) e R

5) f oK HIE AN RS (km): S Fa i3 B B H & 20 20 8 1 i K E

6) /N HIGANEE B (km): S F8ZY B I H IS 30 PR 28 1) /M s

7) HBEZNIEES (km): TR ZY BN, 415 RTHES RS B LA R

8) WATIHE(km/N): E3E1%4N 1D 2 Fl I E) 38 B

9) ®ATmE(M): AR XL GHTN RIS B R .
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3. HimGER

AU FRIIAE 5 REE LA, HhEE %S NEFU-01. NEFU-02 /35T 7 H12 H. 7 H 1 HEEHR
WIET:. %)% NEFU-05 T 9 H 9 HERRILAA MG /RIE 1T B3 X P4 SR BRK PEAE TS, 2 JEAE R UIR 7 4%
I R I AE T 55 DR e 5 e A\ V6 o e R T A6 o B DR ASHIT 8 IR, A ST I 1) 8 NEFU-03. NEFU-04
PR ) SRR . NEFU-03. NEFU-04 % A5 4 %4 5 FlRI4E 10 H 22 H. 12 A 5 HESJF
FMRE LA RT3 2 B4k 124 d #1168 d, HRIEHT 58 KAT IR BRI 9 Bl . 4 ikeh
HIAY BUS B =AN BL (1),

Table 1. Dispersion time of grey heron chicks after leaving nests

* 1 BEHEERER ETE

BBk Period % NEFU-03 ¥ NEFU-04
P HWI ] Early dispersion 6 H21H~7 H27 H 6 H21H~7 AH14H
¥ 8 19 Medium dispersion 7H28H-8H5H 715 H~10 A 7H
10U 1 Later dispersion 8H6H-10H2H 10 A8 H~12 A5H

3.1. BELHEFEXIE K (FEE

I RS S, 55 NEFU-03 72 14 HUN 0 7T 11 124 d Hh3L3R1545 %0 2930 4, 5% NEFU-04
1E 183 d H IR R AL 2886 N MBS BAHEH, 2 RAEE T Hoy] 75 22051 [E IR 1A [l i 31,
8 NEFU-03 7E[RI4E 7 H 27 HESHF S0, 1240 SE L B MIF R 37 d, A SGdsKI A1) 29.8%. 1fi
¥ NEFU-04 1545 % NEFU-03 5 12 d By S (F4F 7 A 14 H), EEEMERE 25d, (50K
(] 13.58%. 7EF HUF A 2 R 450l m A [F KOG 8L, 5% NEFU-03 7675 Mk K2 i H i
H S KB iR HE 3l (R 86 d, (U id IS AN 69%. H AN HTEY HUSHWRIRE 1d. 1M
G# NEFU-04 [r] 3 PRAE EI30 T B9 L S5 B X 1 AR R AP X8, A2 B I [) 85, o e i s [A] )
46.45% . Z4N STEY WU I R K 22T H Sk PE IR T #,  7E LT A B R 59 d, 7 Al
S TA] 32.24% (K 1)

3.2. FEBNER

Y B S BEWPE R ), (B ATREIA S, IARHTKIEE ®IT. RIS B 2
NS HIGSh IR 25 78K, NEFU-03 763 Byl 13K 158 20E A7 04 864 4, H G 3hiE Hl #5918 0.06367 km?.
NEFU-04 3515345 XUE AL 4 514 4> BB Begh S H % sh v Fl #4944 0.0599 km?. il J5 £ 3™ e+ 3 NEFU-03
PAFH e A 215 4, TP E S H S S AR A (E 25.06846 km2, NEFU-04 315765 RUE AL A 1993 4,
VEBY BEAD S HIS SR AAME 12.8771 km?. 7E3HUE ] NEFU-03 $756 %508 7 % 1843 4. HIAME N
4.29889 km®. 10 H 22 HiZ4h S KB H M, FFIRFIRITHMH . NEFU-04 3-7546 20E A i % 1378 4. HIY
flih 14.2428 km®. 12 A 5 HiZ4h S KB s A, FFER#ETHEGE 2, K 2).

I DA EARE R LUE A R B S ST RN, NEFU-03 ZEZ A HiEsh sk, /)
T #3354 1.93501 km? £iT 0.00038 km?, NEFU-04 7E3 BXHI A A« e/ H IS ST AR 4351 A 0.47241 km?
F110.00005 km?. IX & FONTES BUAIWIIRT B, &8 AT WA, AR&KM TR . BEEE S
RS, YATREIMABIESR, IS HEINEREA 2K, XY B4 S EA .
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Figure 1. Areas of activity and flight paths for grey heron chicks
1. BEYERENXIEF KT

Table 2. The areas of activity for grey heron chicks (NEFU-03/NEFU-04) in different period
%2 2. FEIRHIEE 4 5 (NEFU-03/NEFU-04)5EEhE R

o [ N
BBt BRL AN H & sh i A Activity areas
Period Effective spots /8 Minimum (km?) K Maximum (km?) #){H Average (km?)
NPV
7 H“)]"E. 864/514 0.00038/0.00005 1.93501/0.472408 0.06367/0.0599
Early dispersion
PR
; - - 215/1993 0.96046/0.03586 1309.585/137.668 220.6683/9.1174
Medium dispersion
g = g
¥ Hﬂ.l)ﬁ "E. 1843/1378 0.00293/0.01295 67.2177/626.4273 4.2989 /14.2428
Later dispersion
3.3. FEBhIEE

T BWIH], NEFU-03 H:i%3h37 d, Riti&Esh 28.1786 km, HFIiEZ)0.7706 km, HEA. &H/D
TEENEE B4 5N 6.1249 km AT 0.1455 km, B ERILiEhERE B 2.2473 km. NEFU-04 7E3 B 3L 47 4: 25
d, BiHiE3) 19.1742 km, P34 HIG5) 0.7987 km, F KA /NI H 1% ShiEE B -5 2.6013 km F1 0.0434
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Figure 2. The map of daily activities for three periods
2. =AM BESERTEE

km, FLRERIZTESIIEE 0.781 km. MEEF A LLE H, 2 R4 SEY BIRNEsIR I ZEA KR, E3)
RE AR LLECSS, R REHTREPE S5 3. NEFU-03 7E4 4 #1119 d i i) N 33 3l 225.6161 km, H-F1
155 25.0685 km, 5 A fix/) HIE SRR 4 79l 94.3667 km 1 4.3316 km, FAIIRIZ (35 5hEE B 32.9608
km. NEFU-04 7E4 #3185 d (1 [A] N H3E3) 1094.57 km, H-V-34i%3) 12.8771 km, & K. f&/DHE
BNFE B 7302 128.7376 km Fl 4.3362 km, UK iz 3G B BE B 9 123.412 km. MWEUHRHE H, 21 SR
A YATRE I TS, ) A B RO A6 R BCT AN e B O TR ), BEAREE
TSR . fEYHUS #I NEFU-03 #7427 78 d, RiHiEshIE S 720.1247 km, H- Fi%5h 9.2322 km,
k. s/ANESIEEES 254 39.6711 km £ 0.5131 km, i B & shEE B 12.0775 km. NEFU-04 7£3
B WIRRESE 59 d, BTG 30 338.9711 km, H-F¥Ji%3)) 5.744 km, Hig K. f/d2hEE 25578 63.246 km
F111.1928 km, ez B IKIGSNFE B 25.4214 km. 7E9 BUSHI, 2 SARDATKIE 2 AT, SRR A
FAFG S M, 5 B0 B BRI (R AR RUARE, SRR MR IR E R A, 78 H W B ATE R ATRE 15 2k
— . 2 RS E MG EER CEEMARE, Mk 3).

34. MTEESEE

Y HAIH 2 R4S b AT 45 519 38 km/h 11 12.6 kmi/h, F K A7 18 B 20 1A 224 m #1545 m.,
Y WIS S AR AT IESh, RATRENIRES. M BRI E, Y BUh HR4h S REA BRI 4%
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£F 50.6 km/h Fl1 123 km/h B R CATIERE, K KAT R AL K, 2002 215 m Al 525 m. 7 #UE 1H
B4 5 AT & B ORI o, RAT I 4 Bk B 2792 m F11 303 m, KAT S B3 B A 46.7 km/h 1 51.5
km/h (% 4).

Table 3. The activity distance of grey heron chicks (NEFU-03/NEFU-04) in different period
%= 3. T REIFTHAE B 4 5 (NEFU-03/NEFU-04);E B S

FilhgzhE (R EiSbrip) VR N SN = R rie2 [CERA R 24 N B R |EEREAE 176 e A iipzv R 2

B KA(d) Da (km) D (km/d) Dwtax (km) Dwin (km) Ds (km)
Period Day Total activity Average activity Maximum activity Minimum active Farthest active
distance distance per day  distance per day distance per day  distance per day

I
37124 28.1786/19.1742 0.7706/0.7987 6.1249/2.6013 0.1455/0.0434 2.2473/0.781
Early dispersion
B
Medium dispersion

P

Later dispersion

9/85 225.6161/1094.57 25.06846/12.8771 94.3667/128.7376  4.3316/4.3362 32.9608/123.412

78/59 720.1247/338.9711 9.2322/5.744 39.6711/63.246 0.5131/1.1928 12.0775/25.4214

Table 4. The maximum flight speed and height of grey heron chicks (NEFU-03/NEFU-04)
= 4. BELE(NEFU-03/NEFU-04) ¥ ITIRE M I T

B bR AT 3 E (km/h) R AT B (m)*
B E% Period
Maximum flight speed Maximum flight height
Y8913 Early dispersion 38/12.6 224/545
P 3 Medium dispersion 50.6/123 215/525
P85 9 Later dispersion 46.7/51.5 2792/303

e i BRI BE

IR DA S SEARFER, AT, o AT IR 224 m LR N
JE W 2792 m, RIS BEE YOS [RS8 N, AT IR R, BV 12.6 km/h G IN &
P HUE R 55.6 km/h. FHAEE NEFU-04 7E9 5 #1 2018 42 9 H 6 H B IR F L& 3R 5 123.412 m,
AL DA H HE 40 1 1R 3 B T P S DRk KT 123 km/h, AT LRSS 4 b I AT AR B TR
M. R, Y BWIEY BUS T, 1S H AT E AT RATE R . B HEE R, %)
BRATREE B0, AT RS R IR L.

3.5. BELYEEZRE

DRI 55 41 S 47 BRI A BOAR AE S X BTG 30, R Seity 5h AT 5US BRSOk S Bt 5 R
G H (RS TR . 4 S 7EH BOP I, @E R 4:00 FFAE R &IE5), 19:00 KR . 85 24
K 5:00 KFI M, 20:00 BB, FrAREmE 12:00 BRI, f5 3:00 KR E . JEE A
A B A AR b AL PR IR B L BN ), AR S I 208 23 07 45 B 4 S AR AR A S I s /N I
TGS, WK S AN RS STEE R ZH0UNT 30 m, MM ARE I, i/ D EiEE).
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4. ¥Hig
4.1. BEHEEEITNL

AL B B R TR, E R4 SRR AT IEARLE 50 m (VE N, RATEE IR AT . 729 B
¥IR, KATRE iR, HHE, iRtk S EHNLES), WINREISE, 2 H49EY
W1 B H G ST AR 239904 1.93501 km? A1 0.472408 km?. %1119 () KAT BE o1 R AE Y Bh 1, 40914k
BT SRS, AR RS . NEFU-03 77 H 30 HZ 8 H 2 HixX 4 d S [A)%3) 188.0779 km.
NEFU-04 7£ 9 [ 6 H ¥k EoRiEshEE Bk %) 123.412 m, EA MRS K WITHE . WBEE AT LA H4h S
TR B S R AT AR B RS R ATRE ST B BUE M, 2 R4 SR RIEF AR AP H AN 5 fr it 2
], RDEKIER T, NAETHEMI R R %

4.2. FERNEREL

GG X B S SEE S UM OC. BB ST 2 IEAHDC . 4 SIS shRe 1aaiy sowii, «47
PR RS S T AR B AR, H P A3EEh ET AR5 51 A 0.06367 km? A1 0.0599 km?. 4115 KATAE FIEY B
Wi nE, HINE SRS By 220.668 km? F1 9.1174 km?. 2 BT LA NEFU-03 H ¥ A2 F1 NEFU-04 #H 28
K, 2K NEFU-03, 7 A 31 HAHE2hEE B2 94.3667 km, HiEsh s mait, SreArilsg.
Y HUGH, 2 W% HY HIEshm AR5 51h 4.2989 km? Al 14.2428 km?, &3 IEH# /KT

43 KITEEMEEEZWL

PRI 2) 55 AT RRIESE, AT RE IS, 2 R4S i K AT EE U 38 km/h A1112.6 kmih,
K RATRIE 224 m A1S45 m. 2] 7 Heh ], hS SR TS, £ TR LR T BRI
3, (R FIEATLUEH, PR %5571k F) 50.6 km/h Al 123 km/h, JEAIE ] T RS KSE, HLE AT
R LA BORIR T, R BUE W], TS 2 RS RTHECR, 40k E] 2792 m 1303 m. X FEL)
BRI, AREATR A BT AT, AR AT R T R R, (B ATRES R A
X, SREEZHEY), FNLFTEEAEL R,

4.4. DEREFSAER

PRRERSAE SR E R NS, WU IUANR (SR 5 BN ) 2 5 A ER R4S, & SEERER A%
F FEL U P ST R — S il A E TN TB) (9 5 5K R R BE I AT IO 5%, e B (o PR 4 & R B, R
PRERAS IR ABEAR N, BN S HEEs[16]; BTS2 SRR A F, B T4
PRAR IR B K BGd hn, MRS ARV, DA S AR R IR R A H RS S .

5. &

WEFEAREL, 84S B R8s B R B BEE H IR W 7235, Dy B v Fl B S /AT RE
TIANWT G 5, AEIZATAR R, BE R EIE ORI, AR R A S A e L AT R, R E
BYIFE RN, KTEREE. EHEREE R A iR AT I

BEE H I, 840 S FE S AR AT K . 4 Sy i n WTae 7199, HiGshmih,
PSS SRR T, ENEshe b s, HAR A ITREIEA SRS AL, 22 R
AKEEE ATHIRE ), AT EEN S EE thAEANBE . 5 BSR40 S8 HiE s, H i & 5 fri
R, BIHVE AT RIS, ARADEAT R B il AT, AW TR I B 40 % £ RO RS I /)
I AT TSI R, B S I RE/NI FO8 S FER 2 20 - 30 m, SR S I 6k, (577 45D B 2l o
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