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Abstract: As the increasing of power transmission lines, pylon-nesting is widespread all over the world,
resulting in major concern on its contribution on bird conservation and the adverse impacts on power grid. In
this paper, we investigated the pylon-nesting performance of the endangered Crested Ibis (Nipponia nippon) in
Shaanxi Province, China. We also analyzed the impacts of pylon-nesting on the post-juvenile movement as
revealed by GPS tracking, and presented suggestions to improve the safety of pylon-nesting birds and power
grid. Since the first pylon-nesting of Crested Ibis discovered in Xixiang County of Shaanxi Province in 2018,
a total of 7 pylon-nesting attempts on 4 pylons have been recorded till 2020 (Table 1, Fig. 1, Fig. 2a, b).
Compared to tree-nests, pylon-nests were relatively higher (16.3 + 7.2 m, n = 4), closer to human disturbance,
such as motorway (140 + 66 m, n = 4) and settlements (162 + 95 m, n = 4), and farther from paddy fields (235 +
79 m, n = 4), the dominating feeding habitat. The breeding productivity of pylon-nests averaged 2.33 = 0.52 (n=
6), much higher than that of tree-nests. It is probably because pylon-nests are more resistant to strong wind
and less accessible for natural enemies such as Siberian Weasel (Mustela sibirica) and snakes (Fig. 2e). Given
there were many unoccupied nesting trees available nearby, we suggest the pylon-nesting of Crested Ibis is not
derived from competition of limited natural nesting resources. GPS tracking of one pylon-nest born individual
revealed a much shorter post-juvenile dispersal distance (2.0 km) than that of tree-nest born individuals, and
the core home range in the first year covered the natal site and three power lines (Fig. 3); In the second and
third year, although the bird made significant dispersal (15.5 km and 15.3 km, respectively), it still regularly
returned to natal site and stayed nearly one month during summer. This indicated a deep imprint of the
pylon-nest born Crested Ibis on its special natal habitat and might consequently leading to a higher possibility
of nesting on pylon in the future. Based on the pylon-nesting records and the high reuse rate of pylon-nests
during 2018 - 2020, we suggest pylon-nesting of Crested Ibis is not an occasional phenomenon, and might
increase by year in the future and cause potential risk on the power grid security. The pylon-nesting of Crested
Ibis once caused short circuit in May 2018, and the nestlings were successfully moved to an abandoned nest of
Common Magpie (Pica pica) on the same pylon (Fig. 2b - d) and fledged later, which provided a feasible
conservation measure. We also suggest to install perching frames and artificial nests on pylon beneath power
line so as to both provide safety nest sites for Crested Ibis and reduce the damage to power line.

Key words: Nipponia nippon; Power line; Pylon-nesting; Breeding productivity; Imprint
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H 20 LIk, &k Hamib %,
BOAMR BB . — RN, Rt
J 5 g o A ik B AE T2 (Bevanger 1998, Loss et
al. 2014) , BUEN HBHN SRMIT N BHE
WINFE. ERKKRE . BN SR
520 (Fernie et al. 2005) . 2RI, T RA
TR, RS B A I ] O S SRR A B AT

BRI, W6 s DX Y B & SR A 2 R
(Tryjanowski et al. 2014) . 5 7l /& i H Bk & ]
PAA— L6 SEHE B 5t = (1 R B G & 2R AN 2R T
[1#8 (Ciconia boyciana) AIffi & & 424t 417
Fr (Meyburg et al. 1996, fA[Z5#F5% 2008) ,
AN IX LA () ErAr i BB VR . 59—
J7l, SRTERI RS BB R RBU HRS
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PRI TN 2R R, AT 51K SRR 5
W22 4 Z A JE PR, 4% 32 RV IR TR
(Frazier 2001) .

288 (Nipponia nippon) J2 H Frii e 2%,
E T FE SR B A, A4 R
B AT AE BV Z2 04 R R UUL 2 1) P S o
i, R REREE C(TKH 2004).
H 2018 LK, 7EREPE 44 1E 2 B2 R B A=
RESTE E R R BB IE B, Hop 1
I8 RN T LA BRI o AN SO AT T 2018 £22020
SRR AR G TE SR PR S B S0 sk BT )
R, DU LRI SN AR AR IS B X S
BRI TR R, FFHRIE 7 1 Hi5]1 KB
PEFE IR S RS T i B X AR RS IX IR AR 2
(%) i FL Ak 3 SR S L T ek i P 4 I i
FETE, ATIR T AR L.

1 BFAE

11 FFFHLSR

W9 DX 3T T B vE 0 2 R 1R 5K 4 1 SRR
PIX IR DX, W R SRE R
Pz BN ii s X & (10641 ~
108°01" E, 32°55' ~ 33°38' N). ZXIHfr T-%&
U4 e 34 P G L R e P SR M, 4R 400 ~
1200 m, J& BRI HE 2L HOrs (R P S k. 1l
Bl DAEF AR R IR AT V& I R AR b #
SRR AR R R A MO E s BN A
NZ W KR, fYERUKHE, ZEARES
1) F BB A
12 HgEE R EELN

2018 FF 42 2020 FHIEFEIAG 2 6 A4,
B PE L P 2R R [ K G AR DR AP XA B R S 5
X PN [ D3 T TS T R AR RS B A, 7R
JIEB1TEAT TR A 2R A A R AT, O
BRBIERRIE EOE RO SRR R
PUORTY 5 8, JF 82 B R BE7E A A 58 kAT
N, BCE TR R RS AT R R g s,
LSRRI R AR R I SE LS HE, I R ] PR3
X4

PRI ERLE BERE, R
P IX S RIEAT S A% SE . AT ANL CRIERE
R 4 BBRINNRBEEILE, dRINAES
AR, MEAES R HR, A LR
WL, A H] GPS ik BLUEW A LE R, B0
MIFEAY (7] 8 x 26) WS 25 A1 AL = L,
PAS 5 o6 R SRR A R B . AR S R
(40 B¢ 4D UG ITEE, Bkt E M
W5 AR, BRI EE T BT A
(breeding productivity ).
1.3 TERERRBAES

2018 4 5 3 17 HAPBRESE B4R 2 H
REOH) ST TIRE . B4 5 4 25 ~ 30 H
W, AR, AT Bk, A
FM#R Y, RFSREHARMDT: &
PIX IS SR S RO 2 H 4l 24T B ik
FRPR N E AR, FRE T O aCR) 75k e Hed
BORE) 1T AR 7 TR R4 Gl ek
ELRHARAR, A5 HQBG3621S, K4
aAEWE 25 g, A4S H RN K E
1.8%), T fESLBRIE R JE L. Fax H 45 H K
JE 2 2020 4F 6 H 13 HIHIMEN AR i A s 8 die
F A ArcView GIS 3.3 (Environmental Systems
Research, Redlands, California) £ 5 )2, fi#
Hsh¥niz gt (Animal movement extension)
T FETE (Kernel) 2B i — 4 B 175 3)
[X (90% Kernel ¥%) FiEa#% 02 [X (50% Kernel
%), IR BB XN ) A RR AT B
Ie AR Xtool FdRi 5 T A BREZARIRZ L
Xt QX H U E ) B HEhEREE &,
& SCNAREEIY BUEE ;5 2 MM%0 X5y
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2 #3

21 EBERBMEREEAETS
2018 FFE AL 3% B A BY 75 Ja H 28 gk
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Tablel Pylon-nestingrecordsof Crested |bis
. Hfﬂ:— —.é.— L T f R = s = = > ¢ =7 ¥
Bl g R ] by %I_J Eil&?aEHE’JEE% WJ&E%“\E’JEE% ﬁlﬁﬂﬁﬂ$lﬁﬁ’lﬁﬁ% Ay HRA S5
Nest No Pylon type ?ylon Nest height Distance to nearest Distance to nearest  Distance to nearest Year Nq.
! height (m) (m) paddy field (m) settlement (m) motorway (m) fledglings
1 110 kV fi LRk 25 23 140 300 150 2018 2
110 kV electricity pylon
2 35 kV frH gk EkiE 25 10 300 100 50 2018 3
35 kV electricity pylon 2019 2
2020 3
3 110 kV fiy 284k 3% 25 10 200 150 150 2019 2
110 kV electricity pylon 2020 2
4 BEhim ik 30 22 300 100 210 2020 —
Mobile communication
tower
SF34{H Mean + SD 163+7.2 235+79 162 +95 140 £ 66 233£0.52

* FEOPETFE S, * Nest abandoned before egg laying.

32°59'30"N

32°59'00"N

Bl RRS% BRI Sk Ar B R R
Fig.1 Thelocation of pylon-nest sites of
Crested Ibisand the landscape

K g AR S S, 20K 1.

The figure represents nest No. as shown in table 1.

SKH| 4 ANERIEELE, B TR 2 BiE N
BUNIR, b 3 AN R AEIE, 1 MR
FNEEEE (R Do B R EIEHN T F Ry
PR R, BLATRAR. ARG H
(E 1, Bl 2a). FEFEHRIEER N (235+79)
m, HfER AT EA (162+£95) m, FEHL
FFEERITIEE N (140+ 66) m (n=4). #k
Bl 1 km 745 ) 3 A3 36 S 36 FIR PRI o 3 AR [RIFE

iR 4 ANENIE S 7 B, Hodr, 1 SHESR|
R34, 51 HUESFIH 2 4. 54 T835m
R E R B, & (163+72) m (n=4),
7 HPE 1 BRI, R 6 HERHM
i, BHEAEFZJ123+0.5,
22 BREE B0 E R BT H AR M R e

2018 A= [ 1 S B U7 T4 e 2R B 1) IE
77 (B 2b), ARRSHEME R SEAE X B AT 5 H 5
Hapl 7 4 2 R A . Bk P VO 2 B [ ¢
T EHR R X LR 5 G i 3R A, T
S5H6H (BE2Z20 HiEg) 13:08 ~ 13:25 B
HL T R BEARBE o BT AR RS SLAE T S ) (&
2b) AMECAEEARIRAN, DR 2 K AR SR A
—IEZE 29 3 m AMAIEF EEY (Pica pica) #
(B 2b~d). REYJEE NPT THRERACEE,
(R AT HUE BT S8 8t (B 200,

JE SRS R I, REHS T 13:38 Iz [E],
FEMN TR 84 12 min J5 K& 17:06 B,
B IR [0 2 R 3 S A 4 ST, 4T TR
KILIEH

2018 45 A 17 H, NEHEER 1 R4y
& 7 PR, EMEdEER, 415 T S
H 27 HINF & H €. S 14, 1k
REG MR IY BUE N 2.0 km,  HAEEhZ O X
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B2 SRESTERIREIE LIE SRR 16 A SEIEAAE
Fig. 2 Thepylon-nesting of Crested Ibisand the artificial shift of one pylon-nest

a. FRBRIE RIS b, RRGHEA THI AR CGEOFTR) IELT, FEMEM SEG LR ER, LOFRER —MEFN
EHY (Pica pica) #; c. TR B EFZLEANENSE (LEOFLIR) b, BURHEERR (EEERATR, [HEEHRE
WAT GROFELITR) BRI T S 888D, d BRENMESD: o BRIEAMTRERKHZEIE, BAEMABRNE, Ex 1 A

T FE M (Elaphe carinata) »

a. Electricity pylon and the surroundings; b. The Crested Ibis nest was just above the power line (indicated by blue arrow) and the droppings and

nest materials caused short circuit; red arrow indicating an abandoned nest of Common Magpie (Pica pica); c. The nestlings were moved into the

abandoned magpie nest (indicated by red arrow); the original Crested Ibis nest was artificially removed (indicated by blue arrow), but the lining

(indicated by yellow arrow) was taken down and put into the magpie nest later; d. The nestlings after being moved into magpie nest; e. Pylon is

less accessible for the natural enemies of Crested Ibis, illustrated by an electrocuted Stink Rat Snake (Elaphe carinata).

s | SIS 3 gk (3D,
FA I FUR RN AR PR A B B . H R
552 AN 34, BRAREGMH A A BT
15.5 km 1 15.3 km, {HE%C X B4 LR UH
3.4 km 1 3.0 km, HFFE W) EZELH — B [E

(2019 4F 6 H 21 H& 7 A 12 HF1 2020 4 5
H16 HZ 6 A 13 H) ¥ #HuR[EIH A Sl fiix
B, TR E RESIX (B 3D,

3 Wik
31 FEHE EERKNIRE KRR A

CA W TR IE S — L PG & 2R an AR 07
(EEREESE 2007, fi3Far%E 2008). 55
(Pandion haliaetus, Meyburg et al. 1996) % [A]
R BT IR RAE o T R R, A
A R 2 i i, A I 52 B8 ™ B
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BRE
The first calendar year ®

E2PAE

The second calendar year

e

SEIHE
The third calendar year

— By 2R E% Powerlines « E.4ik Nest site
0 2km mm7EZHLIX 50% Kernel home range
%3 X 90% Kernel home range

B3 1 ABEFEHEERE VEARFERKEHXE
HHERH LB H 2 /] K R
Fig. 3 The gpatial relationship between homerange
of a pylon-nest born Crested Ibis and the pylon-nest
and power linesin different year after fledged

PN TR R0 . H AT I IEHE R &
AL PRAE BB BB L5 R AR LR B B = AH
5, AHFFUIX Sk B SR 1 200 m 4 RIS A5
HETERMEKRIFA, W (Umus
pumila). 4 (Paulownia fortunei) Al
(Pinus spp.) %5 (& 2a). ERIBHENLFTE 2 H
RKIARGE HADRAE, RHX—REE R
A7 AR AT e AR IR T W 5L B 5 sy B B AR AN
A MVOELREE I EIA IR DA AR Bk
MEEAHRE, KRGS HE SIFEEA
A, AR REB

R AL (XI4SF 2002), s S bk
SR (163 m XEE 122 m), FEREH Rz
(235 m XL 105 m), BEJEEAS (162 m XJHE
196 m) FHLENZFIE (140 m X} 239 m) #lT .
551981 & 2004 41 2006 £ 2014 £ AR ES
PRI ZHE A 7= 1 (1.87, Yu et al. 2006,
Liu et al. 2020) AHLL, BRSSO EGE LT
(2.3) B FEIJE, BREE SRS 5T
BA MLl m, AR, S SRR
S SRR E, AR 2017 S5 9 R4hS
R XA SR . BhAh, FERkIE B E, &
REL 5L F R 57 K EAN TR (Mustela sibirica)
kg KM faH D, —= B SR E A
Gi¥EE, ORISR TIC, =2 REsh
TR FE 25 Gy il A0 T FRATTFE P AN 7
I 5t B PRI R I — Rl F e SO T A
(Elaphe carinata) (& 2e). H—J71H, 2%
RSN R ER, FEEHRZ T
ERH AR %A, 4 SR ERAEE =R
M2 T, [RIEE 7] BRE 25 5 Ml A 25 A B T 1 =2
i, AL, RREYE HEIH RS LA A
EH. B, 1 SHEFBILA 1 DNMEAMEEEE
(B 2b), 2 58 (43 3 NEFHEFL) 4
SHEBWAEEIEEE R, SRS X
RBY I B R T RRAR ARV R T, (BA R T
FL [R5 A0 8 55 R B e - MBI IR
BRIEE SO s SN BA B . {EAHIT 7T Ak S 5
WS EAEFEARRD, MRS AR TR
E—ENRE, ARTSEE—DIMY.
32 BREE S A AMATE SR R

RESL A K 2 ~ 3N SR
oS IR B, AR S, R AR R —
ERLEAN (20.3+7.0) km]iEEHAEIZ (Yu et
al. 20100, SRMIASOM 1 RE3E bk A4
M TRPRER I, A 1 MY HE S EE N
T EHARAME, HEi X EEEE T
UG LR, B2 RIS 3 ERET BEY
B BYEE ZEYH — B TR 8] H A Hh i 3
FHUEAT O, SRS, BRI BT A A RS
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X TR B X SR IR 1) HH A A A B Y B
(imprint), A] BE2 550 4> J5 1R 17 20 Y0 [ A Sk
WP, XAE HAl — 28 5 28 b O 2R A0 R
(Sokolov et al. 2004) . HH AT AHEN, 2kig %
A AR BN e B BRI RER FRE kI 1 E
S, B IR AR HERS SR RY A BB B IE S B i
%o AR REUE B A A ORIX L AMAR TN
FAAMTR P 22 418 AT, 2 BHURRS R T S
HL I FR 114 Ja 3 [ T W 0 — 4> B R A
3.3 BREVE BN R BR RIS m K B4 1

55 250k v s i L 4 2 RS 4 T o v T O
Ebmik7/E S L ST BRSNS 3 I 1 (I
KT FEMAN IR (Frazier 2001). HA,
BRI B T B B fEE U N,
SO0 L2 B S R I AN R B, LR H
HL IR 22 408 AT, FERICN: (1) BRAER
HLZRIE DL R B0 TS, HFEE. v B AN
BT RE, RN Z R, FLAiE R
LT INGG; (2) BIEELW G H 2 Rl
VIBEC i FE 2R R AT 1, DT Pl 2 i L g M Bl
WIR OFER 2017), — GRS, 255
A 7] (it S IR R 22 5 451K

33T, A R BN B ) S I
AN ARG, W3 il 2 d o NIk L BT
T (Bevanger 1998, Loss et al. 2014, Harness et
al. 2015) o Ryl AR kIS B A Y
PN U L R SR, S0 4 T A Ak X
Wro H Bk v DU AR R B X 2 H AR RSP XA 58
2451k, 2015 & 2018 4 RiHd S ] S Lk
FRAHRI AR RESE T2 12 4], Horb, B
FRESEOOE 5 B, f il ZREOOE 3 19, i dE T
4 . REARPER T 1T RS A 1T AR
Ab, HAx 10 R e, RPMARZKRTE
G R 2k B AR T TR T RE AR AR . U
b, BEILH — B AR R A R i
2eig 2. HHULRT L, e RO AR RS A R
PR T BN PR o

N T RS KRR 5 H R 22 4 22 ) A
R, HATFEWN 23R S (g,

FEPIK S AR EE) MBI (b SE, B
PIEED SRy B 7R iy v e s A5 BRI B
(Guo 2006) . tH A BB IT RIS 23k T
Wk, BN THEMANTHRE, KRS
815 R ST ) R B ) e (kR
2014). ZIFEF R A RIMIERE FLZ TR
AL B R T S AT AR RS B, FE
N TEE, XL 2 SR LT K,
e IR H A B 1) E T, AR AR RS X AT
DU 55 B0 SR S it . A, ASHFTE R,
5 SRR ) R W G S 2R ORI UG AL S
B, HEIERRm ki, RS T
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g B R A F LR R RS R IR
A LT RAH R WSS RE h G T T K
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