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Abstract : Based on the theory of the gable itope technique, this paper determined the relative contributions of
different food sources to animal diet (PCV , Egs. 3) , dietary contributions ratio (PAiP, Egs. 7) and the trophic level of

small rodent (L., Egs.9) in apine meadow ecosysem:
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Where: Ad P represents the angle between predator vector ( P) and food vector (A) ; Z P, represents the Euclidean dis

tances between predator and food ; O ¢ is the consumer vector ange; O .1 isthefirg trophic level vector ange; A0 isa
congant as the isotopic enrichment factor. Smultaneoudy , the model of preying and trophic relaionship between two
specieswas edimated in apine meadow ecosystem: while cos (B) / PCVmin<Zss, <c0s (A0) / PCVmax, preying

relationship presents in two species and one species et the other; whileZs s <cos (Aa) / PCVminand Zs s, > c0S

Aa) / PCVmax, preying reaionship absents, theformer Egs. showstwo speciesin the same trophic level and the latter
in more than one trophic level. In addition, the result , which the trophic level of animal is esimated by usng Egs. 9 in
alpine meadow ecosysem, condgentswith Zhang et a (1999) .
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Table 1 Dietary proportions of several species passerine birds in the diet of steppe polecat
(1) (M
13 15
Species oFc o™ Moddel Eq. 1 Modd Eq. 7
Me anocorypha maxi ma - 24.38+0.32 6.03+0.13 18. 87 18.84
Eremophila al pestris -24.17+0.29 7.35+0.37 44. 48 44.57
Alauda gulgua -23.76+0.32 6.00 £ 0. 56 19.02 19. 00
Acanthis citreoda -24.6+0.62 5.92+0.83 17.63 17.60
2 S S
Table 2 Trophic relationships bet ween species S and S
Prey reaionship Trophic relationship
Zs;s,<cos BA) | PQViin Absent Same trophic level
s Qa) / PQVrninsZss scos BA) [ PCVimx Present Up-down trophic level
Zss,>00s (B0) | PCVinex Absent More than one trophic level
P 88N ,
A p !
13 15
s . (4 8% &™N :
A
alsc ) L]
( 4 :
ac , Oy
, Aa cd
3 : (8)
Fg.3 Sketch map of compartmentaizing trophic .
relationships between goecies
ac:ad"'Aacd (8)
6 13C ,
3N (Hobson & Wassenaar , 1993) C b,
, @G cd) )
( (Hobson & Welch, 1992; Hobon et a , 1997;
) , Rau et a , 1992) , d8BC d™N
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&N (%o,Mean + SE)

(L) (9)
T =1+ (GC'GTLl)/Aacd (9)
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(9) ( 2 ,
( 3, Zhang et a (1999)
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1155 ar aceiditers { 83
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a [ + L Em3 Rk [|M4S b s 75
14.0 1 70
13.5 6.5
J13.0 6‘0
112.5 5'5
L 1120 & '
q11.5 @ 5.0
Iovenehbrates +H
L0 g 3% B 45
{105 3 % Birds 4.0
. 1100 = 35
—%‘ 195 ¥ 10
HH 190 Z )3
T8 Kelp 185 HER % 20
'{' 1 8.0 Plateau pika :
17s L5
g HORIA LY ] 70 1.0
Particulate organic 6.5 0.5
matter 6.0 L N . 1 N " N N 0
55 270 -265 26.0 -255 25.0 245 240 235710 225 035
5.0 -1.0
23 22 21 20 -19 -18 -17 -16 =15 -14 -13 -2 -11 -10 -
23 » B Plam -1.5
§°C (%o,Mean+SE) N 2.0
67°C (%o,Mean L SE) ,
4 (a) (b) 6 0 0 *N)
Fg-4 Sable carbon 6 *C) and nitrogen © *°N) istope concentrations in the marine ecosystems (a) and the alpine meadow
ecosysems (b)
3 7
Table 3 The trophic levels of seven animals in al pine meadow ecosystem
ecies 6 13, 5 15
® c N Tropic level Tropic level 2
Mustela eversmanni -23.89+0.19 8.29+0.41 3.70 4
¥ Buteo hemilasius -22.90+0.10 7.53+0.40 3.60 4
Eremophila al pestris -24.17+£0.29 7.35+0.37 3.43 3
Alauda gulgula - 23.76+0.32 6.00 +0. 56 3.10 3
Me anocorypha maxi ma - 24.38+0.32 6.03+0.13 3.06 3
Acanthis flavirastris - 24.88+0.99 5.29+0.83 3.01 2
Ochatona curzoni ae -24.51+0.26 2.24+£0. 69 2.00 2
! (9) , A ;4 =5.93 (Trophic leve is based on Egs. 9 using a trophic enrichment values of 5. 93°)

(1999) [From Zhang et a (1999)
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