g Chinese Jousnal of Zoology

1987 22 (4)

BAEREERRERILE
Fox b

G AEEYR)

BREATAES—FERIE, REX
JCETBERIARY, HEE A AR TN,
A TR AT A R ABRERY, XM, 7
EB (Kramer) %5 AR THEREELEEFE
EMITH, B, BMR (Saer) BHHT “BR
SRR KRR ERL AN B R R E A
B H, LHERPDBARER (Wiltschko) %
MNELERAMERTERS, JHEHTHES
e . BET, BEMNEREREX
AR B AT EEY,

B, MEFSERNEECSEER
i, R, EER - ER R LR
BMF,EEAT AR EANER . EFEXR
ANERERRXEERY, i, XTE%E
E FIALEN A 3 T MR, RS W B A
44 4 3 T T B R0 B R

—, TR E M (visual orientation)

FT B E [ R R R E o — TR
ERIEgH SRS IrREEnREE, XU
REAERST (AWM TREZFTER) IR
Heo ML EMIE S R -FR R, AT
FERREEERE: AR ER. AR, EBRER
FAEHRBIREY, T & ERER SR
WHEE AL

(=) KIH%ER (sun orientation)

Zk5 75 (Santschi) FEA L AIAR FEAT 8F
(Messor barbarus) POTHEE, BREBHE AWHE
Mo JEIBWY, (Strnus oulgaris) RO RIE
SRR KR EEY, REBERREHS
T, ¥4 AR A B & A T AR, B E R A AR Y

» 48 o

WA, PE—HMEEIN, MSRELE (Columba
livia) #--RpFEEHER; HbEMN. £R
EREE F LA BB mAE R BT
EHRS (Hoffman) FIRETHAIEIIEE (phase
shifted) AR 4> H7 A5 1 B A PHE 7 , 2L B4R N
ey s A/ N+ R ER th & R s
¥, EfRHE; (Matthews) F#hEEE  (clock-
shifted) FHARKA T ELAE (Anas platyrhyne-
hos) FIEIANY, phdbh, LW AT (Lanius
collurio), #EBEE (Sylvia nmisoria), BWEHEY
(Zonotrichia albicollis) B —PfHEFEERD
SR E AT, FREFEERH,YUER
PR B PR T oK PR A & AR AN, BRI
A HAFBCEREDT, BE—RPREE
SERE R FIM, & W A2 A PR L, 7R
A AR ARG A FE M (sun orientation with
time compensation)g

e F ILE B R AR, wEEES
BEIEH TS, BRI ML & 7.
AMERNETFHERET VEER™, R&
PgEp e AE—-Rh ARl s Ry RE
W, AHARER, f&—8E+ Z FR IR
i F A E R, USRS/ R B84
APHE Flo

(=) {EBIFXEM (polarized light ori-
entation) .

BTl B e MR IROE (linearly polarized
light) FRIREGD e-RE)o e~ REAHGEHE
sz mde ik b, IR AR E AMAY

* RIEMAESENET TR, CEFMRIELER
B FTRABE R



fré. EimAa ANNAEREEEREE AR
i R SE R Y, {EXEF/R (Able) A
RRFGT 0 BRI RS B &
?@H@ﬁﬁﬁ'ﬁﬁﬁﬁ?f%’}‘, LRI RS R A R 52 b
JBHE, BAE (Turdus merula) FF:ros 5%t
M EAR R SR {H R BT R R R IR
HHE SR Ah

(=) BRE® (stellar orientation)

WEHRAET, =A% (Sylvia atricapilla)
20H R 35 IR T 1 26 o jA AR S O 4k
TR BRER; BATEZ T A X F 7 M b i S
MRS RAERRER. FATERTE
EBul L, JLEE (Sylvid) KIEPE  (Passerina
cyanea) HEIREN, BEREHE 180° Fiak
AN A M E R A LR E L E
Mo XEHESLEAET BAAHERER,

WA AR AEE N E RREN. Tk
H.EEERSZREW, AFFERERENE
HALE R, EREEENSNEMEER, B
0, BRI EREMENFEESHTN, £—9
R, ER RN B IR T Ba5k 5
BRGNS, RS ()0
NERENRES HAZ. FAYHERER
I B F 7 R,

() BEi¥Em (lonar orientation)

AT, % AT B R
PLHIA AR AR RO SR R E RS B A
HRIE ¥, ARE—FIEEE S B i
—FWE",

(&) ,Bﬁﬁff_lﬁ“j(lan&mark orientation)

BT (2 B T ) B 26 7 5 e 1 3
EHEEY. BHETHERREEWBEE (I
BRI ZER M. ARAEE L ITHRE
A (Columba palumbus) FoiRES (Grus grus)
51 ¥ R AR 24 B A B b b B B b TRATI BO R
HIRE. M AcER, E3 % ik
(Riparia riparia) R EEEEFE (Progne subis) W
ERSCYEE, R, ik ReeRitrgs
FIfE Bo MIRITSHEY, HiEHEmmE s S
R ML TEAFE =T B 6 A A s P e, JF

AR B IE i 1R 0 TR B,

.\ IEMEER (non-visual orientation)

BTHEEARREEMAER TEERE R
RNHRR, NiFEESEREERER. A
RERYIEHLE B A RDUT L.

A{—) H#I5HE m(geomagnetic orienta-
tion)

HSA&F] (Yeagley) 72 1949 4 H N &
547 (bicoordinate navigaton) PO, BYiE
B 5 ARE MY BN, Ei R RR o
BiEe 60 4K, BT Erithacus rubecula}
ERFNEERANEBR T REESER. X
BT BB A MR B, B
REHITE 1972 FIERRH TRHEMBER. A
A B HN B SR /NS AT W SE
ﬁﬁﬁiﬁﬁﬁgﬁ%mﬂiﬁéfﬁﬁﬂ’]}:%m a4l
HwgEE e,

T 47 BRI AR RN
Ag b B 2075, FRERY (Laras delawarensis) 5
EBERTIRK? 2 1 FLERRFRER; K<
4 FLE NS R REIE B 5 M o A AR AT PR35 /N,
SEE B MBI LA 3000y (1y = 107'F
BN E M. ZRTEYSE T HRT
HMESHREIER, MR (Bookman) % 4
BERF AR RUTHE S E B B N 7
BT fESkEIL RIA M AR, B
Hrvd (Leask) SHHRH S0 5 08 T 40 B fR
AR A FRSM LIRS (optical dou-
ble-resonance process) M2, Ik 3 0H
B¥E 0.38—0.57 S HTHIR I P sEsE i,

(=) MER™ (wind orientation)

EETRITREEINAR, —BSEBX
TRAT, MHRENEER, AT S RN
TKATo FEERIN, ILHESEFRIFE S M AR
Ho ZEHEREFOERTREE & EENEXSD
mEE R, ARG, TR E
TR T AFAE BIROARE SR E e

1) K =0,1,0+,93K = 0 — 3 SR THTH; K=145
R K =5 FRIERTHE K3 6 REH T 0%

© 49 .



FRER M T AT WA XTR—FRT
%, BWMBREO—MEMERN (R T
@Eﬁﬁﬂﬁﬁi) %ﬂ%%ﬁﬁﬁgm‘ﬁﬁﬂ_ﬁ
fren, HiETHSESRBREE T
PR TRIT, R TRITE AR ﬂx‘f?ﬁﬂs
FUK B F/ANT S ERQ M, HIKEE
TR S A B M/ T B e 8 Y B
&= LR, MATEWSREMLAERELS
g B,

(=) ¥ ¥ @ (acoustic orienta.tion)
b VTSR E R A
o R B R AT
M, FIEEESHEETIHIESHEHES
BB AET , 3 3 ne | SR e [ 2 , SR FF KR
BHA& VT, LARGEE—-TREOSERIEE
P 1R AT S M NU b 6] 75 (ground echoes) o [B] 74
AR T A R E R 1 B AR
BEREHEHFLE (0.05Hz), EMNRAK
EREFATERY,, S ahRZ E I,

284k (0.0lmmHg),
LTI DN RBMRE R B HFENE
B.S5ERE —~ERERY,
ﬁiﬁ%?ﬂﬁﬁ#@ﬁ‘]ﬂﬁ’ﬁﬁ, R
T‘Wﬁﬁ%%%‘%%ﬁ@: Ho 7 LM — b iz 1) SR
HREERRERIT . EREEREFRFNE
FlfE BRI AR LR E A AEEZER,

2 % X B

[1] iR 1985 mEEEig (L) BEMER F4&
ah¥(3): 2113,

[2] BpAsEssm 1982 EEphe R &S5
Bl .

£31 MBI - M) ¥ IEHEE BEF
HERHMA BEHRt.

{4] Able, K. P. 1980a. Evidence on migratory orientation

from radar and visual observations:

1958

North America.
In “Symposium on orientation in migratory birds™,
10. VL. 1978, pp. 540—s545,

Able,. K. P. 1980b. Mechanisms of orientation, navi-
gation, and homing, In “Animal migration, orienta-
tion and navigatien™ (S. A. Gauthreaux, ed), pp.
284—374. A cademic Press.

Able, K. P. 1982a.

migratory orientation I.

[51

6] Field studies of avian nocturnal
interaction of sun, wind and
stars as directional cues, Amimal Behaviour 30(3):
761767,

[7] Able, K. B.

1982b. Field stodies of avian necturnal

e 5 =

(8}

[#1]

[10]

(11

f1z]

[13]

[14]

[15]

[14]

(7]

[18]

[19]

[20]

[21]

i22]

(23]

f24]

" birds”. 10, VL

migratory orientation 1[I, exgerimental manipulation
{Zonotri-

Animal Behaviour 30

of orientation in white-throated sparrows
chia albicollisy released aloft.
{3): 768—773.

Baker, R, R, 1978. The evolutionary ecology of ani-
wal migration. London, Hodder and Stoughton.
Bingman, V. P., K. P. Able, and P. Kerlinger. [9§2.
Wind drift, compensation, and the use of landmacks
by nocturnal bird migration. Animal Behaviour 30
(1).

Bookman, M. A,
geon to an Earth-strength magnetic field.
267 340--341L

1980.
migratory birds in European. In “Symposium on ori-

1977. Sensitivity of the homing pi-
Nature

Bruderer, B. Radar data on the oriemtation of

entation in migratory birds”. 0. V1. 1978, pp. 520—
534, '
Emlen, 8. T. 1970. Celestial rotation: its importance

in the development of migratory orientation. Science
170: 1198§—1201.

Emlen, S, T. 1975. Migrarion: orientation and navi-
A vian Biology., Vol. S(by D. 8. Farner &
129—219. New York, Academic

gation, In:
J. R, King), pp-
Press.

Emlen, 8. T. and N. J. Demong. 1978,
tion strategies used by free-fiying migrants:

The oricnta-
a radar
tracking study. In “Animal migration, navigation and
homing” (K. Schmide-Koenig & W. T. Keeton, eds.)
pp. 283—293.

Keeton, W. T. 1979. Avian orientation and navigatioms
353—366.

Klein, H. 1980. Modifying influences of cnviromental

Annual Review of Physiology 41:

factors on a time-distance programme in bird migra-
tion. In  “Symposium on orientation in migratory
birds”. 10. VI. 1978, pp. 529—534.
M. T. 1980. New sensory cues [or bird
In“Symposium on orientation in migratory
1478, pp. 582—387.

Moore, F. R. 1980. Solat cues in the migratory orien-

Kreinthen,

navigation.

tation of the savanmah sparcows Passerculus sandwi-
chensis. Animal Behaviour 28(3): 684—704.
Southern, W. E. 1978, Orientation responses of ring-
hilled gull chicks:
tion, navigation and homing” (K. Schmidi-Koenig &
W. T. Keeton, eds), pp. 3[1-=317.

Schmidt-Koenig, K.
vigation. Londen, Academic Press.

Walcott, C. 1980. Effects of magneric ficld on pigcon

a re-evaluation. In “Antmal migra-

1979, A vian orientation and na-

orientation. In “Symposium on orientation in migratory
birds”. 10, VI. 1978, pp. 588—592.

Wiltschko, W. and R. Wiltschko.
pass of European robin. Seience 176: 61—64.
Wiltschko, R. and W. Wiltschko, 1980.
learning sun compass orientation in young homing pi-
geon. Naturwisscnschaften 67: 512—513.
Wiltschko, W. 1978. Further analysiz of the magnetic

1972, Magnetic com-

The process

compass of migratory hirds. In “Animal migration,
navigation and homing” (K. Schmidi-Keenig & W.

F. Keeton, eds.), pp. 302—3L0.



