EEEARELANIELEN
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R %) 22 B 70 ot 8 0 2 9 BT 9 7 )
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BEEWESTREESRZERTNABTZ—, RAEFEHMERFRBOEMTE. 8
M I9S34FSalt TF I8 S KBRS BT ST LIS, 222 FH XA MM E A 5T ¥ 17k
BH. HPEFEHEEEHENSH % MacArthur and MacArthurs 19615 Recher,
1969; Kricher, 19725y Kricher, 1973) $ﬂ3¥ﬁgﬁgﬁﬁ(hiac}&;thur, 1972; Rév, 1975)
MBS ERFENKTE LW 2 F B WAk (Uramoto, 19615 Karr, 1968; Karr,,
1971) « AR IESRBENEN AL (Rabenold, 19785 Rotenberry, et al.1979),
FHENT AL EBELEW (Enlen, 1972; Kricher, 1975) . E%ﬁﬁﬁﬁﬁﬂﬁ
MR ARZIMK B R (Karr and Roth, 19715 Willson, 1971; Wiens, 1974),
FEEBTRMEN, BAT ERIE S RH % %4 (Enlen, 19715 Holmes and sturges,
1975) MBI BELEMAMESLR 9 BB (Wolf, 1976; Pearson, 1979) . Short
(1979) BN RELRKBENSHEENLEHRTTHE, :

M ERMA B B 8RB LM N T Hogstad (1975) HI3RIEs A3 R
TERBESHATMALAREEF L EBELM (Cody, 1968; Wiens, 1973) ,
I B S RBEL M (Tomoff, 1974) , FRA KRS (Beals, 1960) Ak 4
BRBESH (Karr, 1976) WP, BEEM S ABEERNTENELD R &,
WAHE3norna (197 ERR B R INEBRELE NN Y R B S ES SR HEM I 24
Yk,

EEZET1978—1R0EN S EEH B RERRESPHEERH L LEHIRREH
BT TRE, H804Es —8 AAERAHEREWEHE RHELSWNEESHR
EWTF, HME—WPol. ETFEAET RO BRENHSE 8 0RE.

AER A&
FPF AT S TR D5 Rk DR AT T AL WA R R, R

YOAXREATHE, SAAMHUBVAIRAEREL, ELASASER. ANR, A%E, =
. HEBERE RN, k@R,
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F ERAATHSENRERREVERE
TABLE 1 Density and some biological characters

of the breeding birds in alpine meadow

(
ﬁ’ % Ul | Retative | 2
D Abund Mean Nest
. . - )
Species ensity un Weight

(Indiv/ha) | nce (%) (g) JF OOCI Site

oo B # Tringa totanus (SM)*** 0.555 7.26 1120 | OM ES
B B ¥ # Tringa ochropus (SM) 0,146 1,92 75.0 | OM ES
% 1 B R Melanocory pha maxima 0.261 | 3.42 | 8.9 |OWN| ES
fi B R Eremophila alpestris 2,403 31,44 34.3 i OM.| ES
N = % Alauda gulgula 1.892 24.76 31.3 | OM ES
&K ® F Riparia riparia (SM) 0.125 1.63 11.5 I C
#% 3L ¥ 4 Motacilla citreola (SM) 0.524 6.86 25.5 I ES
¥y 40 B9 B8 Anthus roseatus (SM) 0.063 0.82 19.8 | I ES
1 1 H ¥ Podoces humilis 0.197 2.58 37.6 1§ C
g | W B Pyrrhocorax pyrrhocorax 0.042 0.55 285.00 | OM 4 1
B % ¥ Prunella rubeculoides 0.063 0.82 23.9 | OM ES |
#% 4T B 4 Phoenicurus ochruros (SM) 0.125 1,63 18,3 I ES
A 8 ® Locustella certhiola (SM) 0.035 0.46 | 130 | 1 | ES
W B %% Passer montanus 0.875 11.45 22,4 oM| o
BB E & Montifrigilla taczanowskii 0.119 1.56 | 39.8 [OM | C
B F = & Montifrigilla ruficollis 0.042 0.55 25.4 | OM o
HE 4% Carduelis flavirostris 0.125 | 1.65 12.6 S B
g B Urocynchramus pylzowi 0.049 0.64 18.0 | .S B
7.641 100.00
* OM:#f Ll SR ER
Omnivorouss Insectivorouss Seed-eaters
** ES.HFE ' CiH X B: MK Os Hitls

Earth’s surfaces Cave, Bushs Qthers
*** SM:H#&S  Summer migrates :

SEE R RMEE, b4, BT ALENYSERIHRAERTR—ERH. B
Tt a5 — e — BT, WELERIITRI.
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2 WREASERSHME (R/ABD REMSE (%)
TABLE 2 Density (indiv./ha) and relative abundance (%) of each habitat of the alpine meadow

£ O X M R E R | BRE-EEEN | SMEREEA | GPBREEY | @R 4k S H & 0 M B A
Habitats Kodresia hu- Res1dent1al. Elymus nutans Protective Swamp meadow POte?h”a
area-Kobresia fruticosa
milis meadow meadow meadow Elymus meadow shrub

oo ﬁ‘ﬁﬁﬁ}w!ﬁﬁﬁﬁbﬁ’&‘Eﬁﬁwﬁ&ﬁﬁ%@)ﬁﬁ'ﬁiﬁﬁﬂfﬁﬁ}w

Species Density| Percent |Density] Percent |Density| Percent iDensityPercent|Density| Percent |Density| Percent
o W (T, t.) 8,33 37.5
H B R (T, o.) 0.88 19.9
KEEF ZM. m.) 1,56 17.6
i B RE. a.) 3.48 79.6 1,75 18.9 3.95 81.2 3.08 55.0 2.16 16.8
MhEOEWMA. g 0.39 9.0 0,53 11.0 2.25 40.2 8.18 63.6
® B MR. r.) 0.25 5.7 0.50 3.9
Bk EM. e 2,53 28,5 0.61 4.8
Ba B, r) 0.38 4.2
WH M BP. h) 0.25 5.7 0.50 5.4 0.17 3.4 0.27 4.8
& L P, p.) 0.25
% H BMP. r.) 0.38 2.8
R (P, o.) 0.75 8.1
Ao OB, c.) 0.21 2.3
oK &£®P®, m) 5.25 56.8
BEE &M t.) 0.50 ; 0.21 4.4
BH T EM. r.) 0.25 2.7 0.75
HUMAT®RC. £.) 0.75 5.8
# B(U. p.) | 0.30 2.3
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B1 ARAERDERSREYET SR

ABEAEY B.ERA—EHEN C.EBRMELG D.APHEEELN E.AREY F.LZHEA
Fig. 1 Distribution of bird biomass of each family in the different habitats
A. Kobresia humilis meadow B. Residential area-Kobresia meadow C. Elymus nutans

meadowy  D.Protective Elymus meadow E. Swamp meadow F. Potentilla fruticosa shrubbery

ESALET, EEGEAR THERS RGN, BEEM6 f, X4 s Lum
H3—df. ATAIBREYHER, BREA—EESANERLMENREE LM 4
FREME 7 A, BRFEURMEE, BAWI12,08, BEEAKRZ, AW IR,
HEIANMERBES REA. BT ELRAMAHERN, BERA—BEAGHEENEEE

R4 AREMB.3R,
=, IEEDR
WIEE L. 2HBREATUHEHAEEYR (SCB)
SCB=Z= (WiNi) (5| B Wiens, 1970)

RENiZIMREE (R/AH) , WiRiHW PR EGD, HEHLRATFES,
MELERNAFLEDBRE, BRELEGRE, EBHEAKZ, REEERK. 55
FRERTEMNSREYBUSHLRE 1, TUBHSENEEN Ay BRES S
ER. BRMEBEZERTHRAEDIN, HEAPLBPERY. EERE—SEEGX
EREELNEATRADERKBNHRENRN. EREEABMSESE 6, EHAR
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%3 TRERPSANENR G/ABD RESIE
TABLE 3 Bird biomass (g/ha) and percentage in the different habitats

£ OB X B WROE TR OB M | R E R A e I 5 T ) P 4 g e A WOtk 2 of | & 0B M WA
Y14t Kobresia  hu- ReSIdEﬂtlal. Elymus nutans Protective Swamp meadow Poi‘ef!tzlla
area-Kobresia fruticosa
milis meadow meadow meadow Elymus meadow shrub
F % AR | T4 k| AR | H 4 | i | F S | AR | E S | AR | Bk | 20k H 4 W
Species Biomass| Percent [Biomass| Percent |Biomass| Percent |Biomass| Percent |Biomass/Percent|Biomass| Percent
a W T, t) 3761 | 67.9
BB R, o)) 65.6 10.0
kmHEHE RM. m) 134.3 | 20.7
fi B R(E. a) | 1193 82.9 60.0 19.5 | 135.4 81.1 105.7 60.0 74.0 19.7
MmO HALD gD 12.3 8.6 16,7 10.0 70,4 39.9 255.9 68.3
® B MR, ro) 2.9 2.0 5.8 1.5
ok AaM. ) 64.5 9.9 | 15.7 4.2
oo B BCAL r)) 7.4 1.1
#OF o HP. h) 9.4 6.5 18.8 6.1 6.3 3.8 10.0 0.1
g P, po) 71.3 23.2
i & BEP. ro 8.7 2.3
# oA (P, o) 13.7 4.5
VIN. - S LG PR R 0.4
O P, m) 117.6 38.2
HIEZEM t) 19,9 6.5 8.5 5.1
R EM. ro 6 2.
HHARTEC. ) 9.5 5
% BU. po) 3 1.
ZWiNi 143.9 100.0 307.7 100,0 166.9 100.0 186.1 100.0 ' 650.6 l 100.0 I 374.9 k 100.0




ORI E

o, BENSHE

BRBELSANSHEMER, BE. E%ﬁ%sﬁﬁf#ﬁ ¥ 5 ¥, FShannon-
Weaver (Pielou, 1966) ARITELHERE (H) A

H' =-PilogePi

XHE, PiERERIMOMEXNE BE (%) . BJ'=H'/H max 24 & (Pielou,
1966) HHAE M (Evenness) . MASEEMENA H max = logeSARIE, s FE
RE/SEMIEE. BESHBEITEL,

MEATMUEL, #ERPERLRAFESHYEYBEFEEXR MREES,
BAEAN, MRZEERE MEENSHEENFTRE. LRSS RESAFENE
WEIRX, MEMEEEMMNSHEEEENXR. SHERE. WOERERNBEN
RESHEHSRPESWERRE; EHETEEEYRARE.

{5 B (o

BRSO, Y. Rk, £81HE. BWERNE, EREKED, W3HE
HEARESRE. SR ERZH, KBTI EN T RN ARG REE
W, MRS R SRR BT EEBREELTE—FRbd (PERER «PEAA
WY RBEREL, 1979  BERNERSRREEANN, A 2 H 9 #18f, M
BRI REEN AR RO RNEF RN ERBUREEH. AENEERREFTEE,
REFZMEE LG R, RARERTERNRBEEMI L B B, X MGiezentanner
(1970) X Hr % ML IRE R FERE SR ARKEFBRETRAZS,
ARELRFARRER. REYNE RAR TN SR RERTUENRE, ﬁ
B ChREMERY,

TH&%*MW%%&%ﬁﬁﬁﬁkEk,Bﬁﬁﬂ*ﬂsﬁﬁﬁﬁﬁﬁM6—7
M, HESARBAL 3 — 4. HERGSNELBEENL Q2.0R/45) , BIEH
BIBHEEE R/ A8 o BTRNZEREAR, FRBMANR—TMh, 05
EWE A BEEFHEEHRGNEEAR. 2EREM—ENERET, HEE
SEE, RETEEEARBENE RS, Fik, EXILEFT LB b X BHEN
A% A TR S B 52K, BRI /NE RS M 1 W AR R A B I RO A
HWEE, WK KRB T %A P SR, BRA—E R AR O EME K
FHENEHTREADBERRBREMPBASHOMORE., D LBHEE. 4R, &Y
BREMARMERMFNESLERENADEBE Bk 4 WM EEEHE 22— (Hos-
tad, 1975), ERE, £RE (1980 MZMREMBELWHTE, RELGNERE
WHEMRBMARLEE R (TE207R, FELF , SHEREME, NmEH9%
WRBRMERSAHAER 2AESd, THENSEEREEZm. .

Grant® (1979) AWM SHEMBIIESHEEREREFHBXR, &
MR G BRI, 5 3B 95 % LA L i\ 0% 5 2 R DR 20 24 F AR IS0 50 B &
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TABLE 4 Structural parameters of breeding bird communities in the alpine meadow

H#E SN il ] Fied ¥% 1:1 ES pid ¥
Community Plant communities Bird communities
paramet-

] g O£ WM WEHEY R K| ® B2 R & Y B EpRERNE
ket (FE®/%®D | NO. | U4k | Species (J/48) |  Biomass
Vegetat- Adove-ground of Density diversity Biomass diversity
ion types Representative plant | (dry weight/m?) species| (indiv/ha) | H' ‘H‘max‘ I (g/ha) H! ‘H’max! It
REREE | bt ke 195.9 " 4.4 (0.73 1.39 0.53  143.9 [0.62 1.39 0.45
Kobresia humilis

Poa sp.
JE RN — Mt
Residential Kobresia humilis
arén-Kolle st oo 195.9 7 9.3 Ji.35 1.95 |0.69]  807.7 [1.59 1.95 |0.82
meadow
e BB T A
Elymus nutans Elymus nutans
meadow Stipa alieua 206.3 4 4.9 |0.66] 1.39 [0.47]  166.9 [0.68 1.39 [0.49
PR B R 4 A i
_ g Liymus nutang
Protective e . 515.0 3 5.6 0.84| 1,10 [0.76 176,1  0.67| 1,39 0,61
Elymus meadow R Horerid i

|

HiEfb sy Blysmus sinpcom pe-
Swamp meadow ressus 285,56 8 e 1.48 1.79. 1088 8606 L.49)-1.49 995

Kobresia tibetica
ST ; :
Petentilla Potentilla fruticosa 184.9 7 129 |1.21] 1.95 [0.62  874.9 [1.02 1.95 [0.52
fruticosa shrub } PolyGonum vivi parum
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TABLE 5 Comparison of the parameteters of breeding bird community

between the alpine meadow and other areas

Hi R OB R | # B E oW '
(R/& 00 (FE /2 i)
Habi-| Spec-
il PEL Dentiy H' 1 Biomass
Sites tat ies (indiv/ha) (g/ha)

White Mountainsl) |7§ N
(FERMTIR EE forest
T

desert | 4-13 0.5- 2.9 1.09-2,39 10,72-0,87 |133.0
(EAABMEDRE |, o

Northern America3) [fEEER

25-29 15,9-20.5 2,36-2,89 | 0.72-088 (302,6-418.7

Southern Arizona2)

short 2-6 1.0- 5,5 0.44-1.43 |0.40-0.99 | 40,0-133,0
it =

grass
R g v RERES
Feng Xia Kou alpine | 3-7 4,4-12.9 0.66-1,48 |0,47-0.83 |143,9-650,6

(HFHlEIEE b E meadow 1

1) .Holmes & Sturges, 1975 2) .Tomoff, 1974y 3) .Wiens, 1974,

K, MYAENSHEERSHNBRELEANEZERRE. Grantd (1979 &
Nl BEMBEROHEBEESE. IPEYRA SN PEESEERNEY TS, 3W
SAHBEAKRNER., ERMNVERY, sEEENARCEGEYREERE, BEEH
ERMEREREEAFARNE, XUFEEAMMUMAARWREEER, MRMNTFRWZER
HI o

WESTUEH, sREAREENSERTEREERERL RS, SHEDH
ERAEDREEEE k. DRI EHETHRN N 4TSN E AR AN SRR
B (0,08—2,35) & (Hogsta, 1975) . SibEREB)FAHL, . £ & Hys
PEHE, MEEMERBENR S, TR, M5%ERRE, SEEGUREFEHETERRT
bEREEFE, ARILSEEASANSREEIIR, EYREFABST, 3% (3m0T0E,
1975) HBRTRITMBFITEK .

AR WLIETHE LK (MacArthur and MacArthur, 1961) £#HEH
Wain sk 2R N4 3% (Cody, 19705 Karr and Roth, 1971, BEiE#HA T Ml
EHERROEZRERMT M MacA rthurfMacArthur, 1961; MacArthur, 1965) . T
Wiens, (1974)\K: SRBEIAFLWENEHEHESHEEREWENGEE B0 R
B EBEEESN LM BESL, MERTMASnivey ks, EF148R /A0, B
PR BN 6.8, WA EHR0,67; 2 F50 /A, SRMIE A4, 4, BB ER, 70, BRTH
WAl AT TN R RER AT HE 58 (Rotenberr, etal,1979) ., Ak, HEHEH
ERABENE—F OO AERTHRENXR G EEY . BIR)MFEDNSHTR.
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2,76 6 MESERAT, S BRWEAFIRES (T H), BEGE K 2.950/4 B . B
BLEGWAERERK (650,65/48H) .

BLERMERNHEBRS, 76 MERTEHE M, R PR 4 ARBE 5,
HREMF SR 4 M EEPESH,

A EEEYAERENEHERBENRERELERE &, BEALEGH SRR
(1.48) + HAE (0.83) LEE, AMBELNRE. SREMEEES B 5% 5%
0,66) . ¥ (0,47 HEBEK, ARERERFEE.

2 % X W

FEAER ChREERABAEY KEERS, 1979 TEERKRDBE GhHBEY . B2,

AW, £RE 1980 RHBABFELRL SR SeEEH. BR¥®R, 23 (1), 156—165,

R TS 1930 HEER. BEHRE,

Beals, E.1960 Forest bird communities in the Apostle Islands of Wisconsin. Wilson
Bull.72:156—181.

Cody, M.L.1968 On the methods of resource division in grassland bird communities.
Amer. Natural.102,107—147.

Emlen, J.T.1971 Population densities of bird derived from transect counts.Auk
88:323—342,

Emlen,J.T.1972 Size and structure of a wintering avian community in Southern Te-
xas.Ecology 53:317—329. '

Giezentanner, J.B.1970 Avian distribution and population fluctuations on the short-
grass prairie of north central Colorado. Grassland Biome U.S. IBP, Technical
report No.62.

Grant,W.E.and E.C.Birney 1979 Small mammal community structure in North Amer-
ican grasslands.I.Mamm;.GG:ZS—SG.

Hogstad,0.1975. Structure of small passerine communities in subalpine birch in Fen-
noscandia. In “Fennoscandia Tundra Ecosystems” part 2 “Animal and Systems
Analysis” (Ed by F.E.Wielgolaski)Springr-Verlag Berlin Heidelberg New Yorks
pp.94—104. _

Holmes, R.T.and F.W.Stureges 1975 Bird community dynamics and energetics in
north harwood ecosystem.J.Animal Ecology 44:175—200,

Karr,J.R.1968 Habitat and avian diversity on strip-mined land in east central Illi-
nois.Condor 70:348—357.

Karr, J.R.1971 Structare of avian communities in selected Panama and Illinois ha-
bitats.Ecol.Monogr.41:201—233,

Karr, I,R, and R.R,Roth 1971 Vegetation Structure and avian diversity in several

126



new world areas.Amer,Natural, 105:423—435,

Karr, J.R.1976 Seasonality, resource availability and commun:ty diversity -in tropi-
cal bird communities. Amer,Natural.110:973—994,

Kricher, J.C.1972 Bird species diversity:on strip-mined land in east central Illinois,
Ecology 53:278—282,

Kricher, J.C, 1973 Summer species diversity in relation to secondary succession on
the diversity index.Amer,Mid.Natural.89:121—127,

Kricher, J. C. 1975 Diversity in two wintering bird community: possible weather
effect. Auk 92, 766—T77,

MacArthur, R. H. 1965 Patterns of species diversity. Biol. Rev.40: 510—553.

MacArthur, R. H. 1971 Patterns terresirial bird communities. In “Animal Biology”

(Ed by D. S. Farner and J. R. King) . Vol. 1, pp : 189—221, Academic Presss
New York.

MacArthur, R. H. and J.W. MacArthur 1961 On bird species diversity. Ecology
42, 594—508.

Pearson, D. L. 1977 Ecological relationships of small antibirds in Amatonian bird
communities. Auk 94.283—291.

Pilou, E.C.1966 Shannon’s formula as a measurement of specific diversity and its
use and misuse. Amer. Natural. 100; 463—465.

Rabenold, K. V. 1978 Foraging strategies, diversity and seasomality in bird commu-~
nities of Applachian spru-firforests. Ecol. Monogr. 48:397—427.

Recher, H. F. 1969 Bird species diversity and habitat diversity in Awustralia and
north America. Amer. Natural. 103:75—380.

Rotenberry, J. T. and R. E. Fitzener, W. H. Rickard 1979 Seasonal variation in
avian community structures differences in mechanisms regulating diversity. Auk
96:499—505. 7

Rév, N. 1975 Breeding bird community structure and species diversity along an eco-
logical gradient in deciduous forest in Western Norway. Orn. Scand.f:1—14.

Salt, G. W. 1953 An ecological analysis of three California avifaunas. Condor B5s
258—273. )

Tomoff, C. S. 1974 Avian species diversity in desert scrub. Ecology 55: 396—403.

Uramoto, M. 1951 Ecological study of bird community of the broadleaved deciduous
forest of central Japan. Misc. Rec.Yamashina Inst. for Orn. and Zool. 3: 1—22,

Wiens, A. J. 1970 Avian population and patterns of habitat occupancy at the Pawnee
site, 1968—1969. Grassland U. S. IBP, Technical report No. 63.

Wiens, A. J. 1973 pattern and process in grassland bird communities. Ecol. Monogr.
43:237—270.

Wiens, A. J. 1974 Habitat heterogentity and avian community structure in north
American grassland. Amer. Midl. Natural.91:195—213,

Willson, M. P. 1974 Avian community organization and habitat structure. Ecology
55:1017—1029.

Wolf, L. L., F. G. Stiles, and F. R. Hainsworth. 1976 Ecological organization of a

127



tropical highland humming bird community. J. Animal Ecol. 45:349—379.

Buaorur P. M. 1975 JKusms B Bucororoprsax, Msnatenscrso Mucuas Mocxksa,

SPCHEE  (Abstract)

ON THE STRUCTURE OF BIRD COMMUNITIES IN
AN ALPINE MEADOW AREA

ZHANG Xiao’ai

(Northwest Plateau Institute of Biologys Academia Sinica)

During nesting season in 1980, the author had examined the breeding
bird communities of alpine meadow area, at Feng Xia Kou, situated at
Men-Yuan County in the Northeastern Qinghai-Xizang (Tibet) plateau, in
an altitude of 3200—3400m .It has a typical plateau climate. Investigations were
carried out on five vegetation types. Plot count method was used.

Altogether 18 species of breeding birds belonging to 9 families and 2
orders are found to occur in the studied area.Among them, 78% are ground
nesters; 56% are residents besides, 56% are ommnivorous, 33% are insectivo-
rous.

The difference of stability between every bird community is considerably
obvious. The indices of diversity (1,48) and evenness (0,83) on the swamp
meadow are higher, while on the Elymus nutans meadow they are lower (0,66
and 0.47 respectively) . It has demonstrated that the stability of bird
community of swamp meadow is the greatest, and that of the Elymus nutans
is the smallest,
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