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Distribution patterns of ant species from northwest slope of Qinghai-Xizang Plateau
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Abstract: In this study, the distribution patterns of ant species were investigated using
plot-sampling method on the elevational gradient from Tanggula Pass at an altitude of 5243 m to
Aydingkdl Lake of Turpan at -150 m on the northwest slope of Qinghai-Xizang Plateau. A total of

26 species belonging to 12 genera and 2 subfamilies of Formicidae were recognized. The four
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species, Cataglyphis aenescens (Nylander), Formica clara Forel, Cardiocondyla koshewnikovi
Ruzsky and Tetramorium caespitum (Linnaeus), have a wide vertical distribution range and
ecological adaptability, and can be used as indicator species to monitor the ecological environment
changes of the northwest slope of Qinghai-Xizang Plateau. Ecological niches of other ant species
are relatively narrow. Ant species in Populus forest are particularly diverse (16 species). Most
species forage on the ground (22 species) and nest in the soil (21 species). The conclusion is that
the distribution pattern of ant species is influenced by factors such as altitude, climate, and
vegetation richness. Most ant species have a strong dependence on their habitats. The destroy or
disappearance of the habits they depend on will easily lead to their partial extinction. Therefore, it
ought to have a proper protection of different vegetation types and ant diversity at different
altitudes in the Qinghai-Xizang Plateau ecosystem to maintain its water and soil conservation and
biodiversity conservation functions. Although the species diversity of ants on the northwest slope
of Qinghai-Xizang Plateau is low, the species in this area show good cold and drought resistance
compared with other areas. Therefore, they play an important role in soil improvement and plant
seed dispersal in plateau ecosystem.
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O >EOWMTEE (4 F0D , Fdrd B A XKL B R R IS . 26 MFPRIK
AT B BMRAR IR N . L Cataglyphis aenescens (Nylander) 434 T 5 />3 E AT ;
LML Formica clara Forel. 5215 JE W Proformica mongolica (Emery) 3 #i T 4 /N3 H

& RO 45 Cardiocondyla koshewnikovi Ruzsky~ /NI Formica cunicularia Latreille %5 6 F
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Table 1 Horizontal distribution of ant species from northwest slope of Qinghai-Xizang Plateau

KIRATEL Collecting frequency

B
BRI .
A , wEEs o
AR CEEEDATE N DITE - R HITE o A e i wEW  WIEEE . .
Species names i Tanggulashan Fenghuoshan Kunlunshan Dangjinshan south Dangjinshan Liuyuan HaTm Vertical
vertical zone
vertical zone vertical zone vertical zone slope vertical zone north slope  vertical zone Jone amount
vertical zone
LA s
Cataglyphis aenescens (Nylander) 0 0 44 46 107 67 70
AR
Formica clara Forel 0 0 44 27 21 0 96 4
5y L
Proformica mongolica (Emery) 0 0 0 17 55 16 26 4
528 B 0 5
Cardiocondyla koshewnikovi Ruzsky 0 0 3 21 0 0 3 3
ivAC
Formica cunicularia Latreille 0 0 0 0 69 14 21 3
RS
Plagiolepis manczshurica Ruzsky 0 0 0 0 38 16 7 3
DIAVSE) 2
Crematogaster subdentata Mayr 0 0 0 0 38 10 82 3
LI EEN
Tetramorium caespitum (Linnaeus) 0 0 0 0 29 1 31 3
51 KK
Solenopsis jacoti Wheeler 0 0 0 0 6 2 2 3
G BRI
Formica candida Smith 0 0 53 19 0 0 0 2
R 515 1K
Camponotus turkestanicus Emery 0 0 0 0 46 46 0 2
WOHR I E Al 1
Messor sp.1 0 0 0 0 10 6 0 2
AR LA A 1
Tetramorium sp.1 0 0 0 0 5 2 0 2
P 25
Cardiocondyla tibetana Seifert 0 0 0 0 4 3 0 2



M = 5 I

Camponotus compressus (Fabricius) 0 0 0 0 1 1 0
LARELER S
Messor aciculatus (Smith) 0 0 0 0 1 0 1
ZEEW
Lasius coloratus Santschi 0 0 0 0 7 0 0
BB
Lasius himalayanus Bingham 0 0 0 0 3 0 0
LGy
Cataglyphis sp.1 0 0 0 0 3 0 0
[CISACE S
Camponotus invidus Forel 0 0 0 0 0 1 0
A 0 25
Cardiocondyla elegans Emery 0 0 0 0 0 0 44
BNGRAIEN S
Messor structor (Latreille) 0 0 0 0 0 0 34
63 A 5
Plagiolepis alluaudi Emery 0 0 0 0 0 0 19
AR
Myrmica jessensis Forel 0 0 0 0 0 0 7
Vi S0l 5
Tetramorium nursei Bingham 0 0 0 0 0 0 4
EPNAEE LN
Tetramorium feroxoides Dlussky &
Zabelin 0 0 0 0 0 0 2
YR
Species numbers 0 0 4 5 17 13 16
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VAL, 75 B P G 3 PR R 48737 T iF PR —154~3 542 m Vi [H], 3 542 m LA B2 5243

m B AR A IS 73 AT o FERIRA 26 MR, SCHETI, Z0MRI R RO S5 I8 6 A

W S ) L 73 A v 22 R 2 000 m, A 2 T I Rk 38 5 i 7K1 5 4 7B B G KL Solenopsiis

Jjacoti Wheeler V154588 Crematogaster subdentata Mayr %5 4 F 3 B 73 4fi i1 Z21E 1 500~1

733 m 2 [0), AEZSIE SR IR B T K KAl 045 Cardiocondyla elegans Emery %1E

KSR Messor aciculatus (Smith) « UCERISCRS & Fh 1 Messor sp.1 55 6 Fj il i 3 B 43 A7 /5 242

1E 500~987 m Z [i], A= 45 1 MR BE A T8 48 7K 5 Hr BRI B[k R 45 W Plagiolepis alluaudi

Emery. 55 BIEF 10 PRl B o010 2275 0~489 m (1], A= 251 MR FE Ak T8k 42 7K1
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Table 2 Habitat and vertical distribution of ant species from the northwest slope of Qinghai-Xizang Plateau
BRI PRSI
SRS , WREE EREE AN
Collecting frequency in different habitat LY SNEERER
LU R i (m) (m) Ecological
Habitat
Species names Altitude Altitude adaptation
A B C D E F G H 1 J K L amount
range difference range




ST

Cataglyphis 31 25 71 48 58 1 23 13 6 0 6 18 11 —150~3 297 3447 TEhE Wide
aenescens
ZLMRIL Formica 12 o
60 1 0 0 2 3 0 0 0 0 0 5 13~3 265 3252 Pi | Wide
clara 2
LB 0 50
Cardiocondyla 24 3 0 0 0 0 0 0 0 0 0 0 2 13~3 198 3185 i [ Wide
koshewnikovi
B b A 1 U
Tetramorium 25 11 19 1 3 1 0 0 0 0 0 0 6 13~2 748 2735 Pi | Wide
caespitum
ELit
Proformica 2 0 69 15 27 0 0 1 0 0 0 0 5 1 000~3 542 2 542 TEhE Wide
mongolica
TR S5 I
Plagiolepis 15 0 11 16 0 3 0 0 0 0 0 0 4 13~2 264 2251 Pi | Wide
manczshurica
87X Formica ¥ 5 Relatively
4 0 14 0 2 0 0 0 0 0 0 4 13~1 746 1733
cunicularia wider
BN 58 Relatively
2 0 2 0 1 0 0 0 0 0 0 4 13~1 746 1733
Solenopsis jacoti wider
RIAvSEENG N .
98 Relatively
Crematogaster 61 21 26 4 9 0 0 5 0 0 0 0 6 13~1 723 1710
wider
subdentata
Bl A T 1 e .
B9 Relatively
Tetramorium 1 3 1 0 2 0 0 0 0 0 0 0 4 1097~2 748 1651
wider
sp.1
KA Lo 5 8 )
: B4 Relatively
Cardiocondyla 29 7 8 0 0 0 0 0 0 0 0 0 3 13~1 000 987
narrower
elegans
EE ) .
7 Relatively
Messor 0 0 0 0 0 0 0 0 1 1 0 0 2 749~1 521 772
narrower
aciculatus
R IA S i 1 1 Relatively
1 2 0 5 0 0 0 7 0 0 0 5 1291~2 040 749
Messor sp.1 narrower
P B0 45 B )
: B4 Relatively
Cardiocondyla 0 3 0 1 2 0 0 0 0 0 0 0 3 1002~1 746 744
narrower
tibetana
TR YRR 575 Relatively
6 0 0 0 0 0 0 0 0 0 0 2 13~741 728
Messor structor narrower
W ST T L - .
B4 Relatively
Tetramorium 0 0 0 0 3 0 0 0 0 1 0 0 2 749~1 271 522
narrower
nursei
Dt
19 20 0 0 0 0 33 0 0 0 0 0 3 2 776~3 265 489
Formica candida

A Narrow



B A A 42 X
Plagiolepis

alluaudi

BRI Lasius

himalayanus

ZFW Lasius

coloratus

U E P 1
Cataglyphis sp.1
(CIEASES
Camponotus
invidus
RIK 5
Camponotus
turkestanicus
VTRSEEE
Camponotus
compressus
EPNNEBEE Ve
Tetramorium
feroxoides
EREARS
Myrmica

jessensis

YRt EL Species

numbers

19 0 0 0 0 0 0 0 0 0 0 0 1 13~278 265
0 0 3 0 0 0 0 0 0 0 0 0 1 2748 0
0 0 7 0 0 0 0 0 0 0 0 0 1 2478 0
0 0 3 0 0 0 0 0 0 0 0 0 1 2264 0
0 0 0 0 1 0 0 0 0 0 0 0 1 1291 0
0 0 0 46 0 0 0 0 0 0 0 0 1 1002 0
0 0 0 1 0 0 0 0 0 0 0 0 1 1002 0
0 2 0 0 0 0 0 0 0 0 0 0 1 547 0
7 0 0 0 0 0 0 0 0 0 0 0 1 278 0

A Narrow

% Narrow

%= Narrow

A Narrow

% Narrow

A Narrow

%= Narrow

B4 Narrow

% Narrow

E: A, BMAR B, R C A (RRERT 50%) : D, BMIEN: E, BN (GRENT 50%) : F, K REAR
FBG G, MIRCH: H, REEREGEN; L WBIEMEN; 1, KEBEME K, POEREAN; L, B, AR I AR R o B
ik % (AD) XI4: AD<500 m, #%%%; 500 m <AD<I 000 m, %%%; 1000 m<AD<I 500m, Z5; 1500 m<AD<2 000 m,
B9 AD>2000m, Tl . Notes: A, Populus forest; B, Deciduous broadleaf forest; C, Shrub (Coverage greater than 50%); D, Tamarix
chinensis shrub, E, Sparse shrub (Coverage less than 50%); F, Deciduous broadleaf forest fragment; G, Lycium chinense forest; H, Gobi
sparse shrub; I, Desert sparse shrub; J, Gobi desert; K, Phragmites australis shrub; L, Grassland. Ecological adaptation range is divided

based on the altitude difference (AD) of species in vertical distribution: AD<500 m, narrow; 500 m<AD<1 000 m, relatively narrower; 1

000 m<AD<I 500 m, medium; 1 500 m<AD<2 000 m, relatively wider; AD>2 000 m, wide.
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FEFT M R PG A 12 A8, Wb & BT AR : Bdk (16 FiD >t
MRC14 FfD) SHEM (12 D) >BEMIEN (10 D >BREA (9 B ST FEH A B (6 71 >
MIACHR (3 F) =V EA (3 Fh) =SCBEMEGEN (3 M) >TBERE (2 Ff) >/ RN (1
F) =B (1A o FERIRM 26 FDmidr, SCHABCATRLE T 11 R AsE, AR AR
F&; FHEIE I Tetramorium caespitum (Linnaeus) - UG Z AT 2T 6 FiAEES, fif
TR I SR ORISR e R L RTHEE T S MR AR, AR = iATEE I
Plagiolepis manczshurica Ruzsky 700, 51 Rk FlIE R € 1 Tetramorium sp.1 W] Al
BT aMAs:, MTEN; KOs, RO Cardiocondyla tibetana Seiferts Y72



AT R 3 PR AESE, MRS EIRO S, EFBRGRI. TIE KSR Messor structor
(Latreille) « P& W Tetramorium nursei Bingham FJ A 2T 2 FiAEE, ArF 2675 Flfs
WL BN ZEENE 9 PSR T 1 MR, MEEL (K2 .
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FETE e SR PG AL 7 K08 eI ik, WA= RO AR O : ik (23 B >3 (19
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WCATAE 6 TR R, REMIREE; FEHEK. Wik
HTMC, LMK, TR I 5 Rl AE 4 K7

R, A= KO TIEWGEREG WlrE s e 3 b i fr, AfE 20,
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Table 3 Foraging places and nesting sites of ant species from northwest slope of Qinghai-Xizang Plateau

R I RS ik R i RS itk 871
LY BN . L . S . L L
Collecting frequency in various foraging places Collecting frequency in various nesting sites et
Species names &t

a b c d e f g Total h i j k 1 m n o Total
JEFE I Formica candida Smith 35 4 15 2 0 1 1 6 m 2 0 0 0 o0 o0 1 3
5 1 JR UL Proformica mongolica (Emery) 68 6 5 2 1 0 0 5 8 12 2 0 0 0 0 O 3
T 28 AL Crematogaster subdentata Mayr 80 325 0 2 0 3 5 5.0 2 1 0 5 0 0 4
W H WL Cataglyphis aenescens (Nylander) 188 20 8 5 0 0 0 4 53 13 5 1 0 0 1 0 5
LRI Formica clara Forel 82 19 29 7 0 0 0 4 40 7 2 0 3 0 0 0 4
WRLEE I Plagiolepis manczshurica Ruzsky 32 1 6 1 0 0 0 4 1 3 0 1 0 0 0 0 3
HAHIE W Tetramorium caespitum (Linnaeus) 31 3 1 4 0 0 0 4 9 11 1 0 0 0 0 0 3
$i WL Formica cunicularia Latreille 53 4 20 0 0 1 0 4 6 1 3 2 0 0 0 0 4
KAWL Cardiocondyla elegans Emery 25 6 5 0 0 0 0 3 8 0 0 0 0 0 0 0 1
TLIF Y FR I Messor structor (Latreille) 18 6 1 0 0 0 0 3 6 0 0 0 3 0 0 0 2
VBRI I Tetramorium nursei Bingham 2 1 0 0 1 0 0 3 0 0 0 0O 0 0 0 0 0
PUI L 454 Cardiocondyla tibetana Seifert 32 7 0 0 0 0 0 2 7 0 0 0O 0 0 0 0 1
& 0SS I Cardiocondyla koshewnikovi Ruzsky 15 5 0 0 0 0 0 2 6 1 0 0 0 0 0 0 2
Rk 5 W Camponotus turkestanicus Emery 12 1 0 0 0 0 0 2 3 0 0 0 0 0 0 0 1
% 4EW Lasius coloratus Santschi 3 4 0 0 0 0 0 2 3 4 0 0 0 0 0 0 2
FH LI Myrmica jessensis Forel 2 3 0 0 0 0 0 2 2 0 0 0 0 0 0 0 1
R HHE I Plagiolepis alluaudi Emery 9 0 1 0 0 0 0 2 8 0 1 0 0 0 0 0 2
HLRFSE R 1 Cataglyphis sp.1 2 0 1 0 0 0 0 2 0o 0 o0 0 0 0 0 0 0
B EW Lasius himalayanus Bingham 2 0 0 0 0 0 0 1 3 1 0 0o 0 0 0 0 2
BT KL Solenopsis jacoti Wheeler 2 0 0 0 0 0 0 1 5 1 o 0 0 o0 0 O 2
ISR BN 1 Tetramorium sp.1 2 0 0 0 0 0 0 1 0 5 0 0 0 0 0 0 1
£+ BUFRIL Messor aciculatus (Smith) 1 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 1
L X1 46 18 X Tetramorium feroxoides Dlussky &

1 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 1
Zabelin
WK EF 1 Messor sp.1 0 3 0 0 0 0 0 1 0 3 o 0 0 o0 0 O 1
i 5 75 W Camponotus compressus (Fabricius) 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0



18 5 U Camponotus invidus Forel 0 1 0 0 0 0 0 1 1 0 0 0 0 0 0
PyFh#L Species numbers 23 19 12 6 3 2 2 - 21 13 7 4 2 1 1

W oa, HFR: b, LI o, EWLE: d AT e EMT: f MW g AN h, LIS, ATHE; j, HERE: Kk,
FIARTH; 1, MEHEE; m, FHANE; n, 42 FH; o, FMRTH. Note: a, On ground; b, In soil; ¢, On plant; d, Under stone;
e, Beneath shrub; f, Under litter; g, Inside rotten wood; h, Nest in soil; i, Nest under stone; j, Nest on ground; k, Nest under rotten wood; 1,

Ground debris-mound nest; m, Nest inside rotten wood; n, Nest under cow dung; o, Nest under grassroots.
2.5 HEIFER

FEH U R PG 8 R EI ek, MR B A . R (21 FD >FH IR
(13 Ff) >HIRE (7 M) >FIARTE (4 FD) >HIREEE Q0 >FARNE (1 F) =4
FETHE (LMD =BETE (1FD o ERRM 26 PR, CHBOTLE 5 7 58,
SRR WA, 2O JE AT 7E 4 R FTh S8, REEE s b B,
S R, R RIAE I BV EE BT LE 3 RIS, ArJE R = LITHOGRIG KO
W ZOBIEE 6 FinlfE 2 Ky A, MEHM: KO, PO, RIS HE
WA 9 FHNAE | KIS, MmEETi. Meoh, TEHFEEL. SR E R 1. MR 5 i
FRG FEARR TR EREY, AREFEMTE P IEETS GR3) .

3 Hie5iie
3.1 e
AUEARET B A KR B A sh S B AA B (GEIR Mg, 2011 , HAiE

FEEE M T RREAERE ) CEFEES, 2015 . PR 4 000 m LA 505
JE A R 1 = FE SRR AE, S I AR 38R FEAE 0°C AR, 53R H P IR E A E 10°C
(L, 1995) o FEF i IR PHALHOR BURE Rl 2 YR 12 ) 26 A, @i i =& FE I
T R AR A (2 2R 13 )% 30 F)  (BREESE, 2022) , (H&E TH R ARE (2 I
BE8JE 15 P (&, 2022) , vEdb. PR, ARAL 3 AN RSB R Y SR T O R
Formicinae 1) H- 8T FH Myrmicinae, 5 BHIX 2 AN AR 5 480 75 98 75 IR e 28 S Mk B RLAT
RIIE E o 75 9 e S P G 3R ) o = AL T AR AT, A T 980 R X P A L AR 35
FEEREIM A (5 WAL 22 J& 47 O GRERSE, 2012) | IEREERILAEBITA (8 LA} 45
J& 96 A (XIEEEE, 2017) , HEmE T 5 ShoHE L r)E 2B R (3 R 9 J& 15 A1)
CRRAEE, 2018)  JRFEBANFLIZE (2 WRES & 7 D (XIS, 20200 DARESE (2
RS J& 7 FhD  CRIEEEE, 2021) o AT, SR VO LS i i A RIS S T e
i fmdb, W R R L.

MOKFAr AT B 4z L 3 A AR LD 3 B S IV CE 4 607 m DA b, 3R R U0
W BB RAGIER 2693 m, KL 4 PG 4 1L g B B B EAK 2 693 m,
RIS R e LA R B A BRI 1002 m, RIL 17 A Wil 6 B R
R 1002m, KI 13 P, 0% T EATBRAREER—150 m, I 16 R, dSuscy s iK
SO A AR I A % AT VR A, IR RIS R N w L E  ad E
FUREN N R AR b, I ) SRR S AR B o, SR o A



FR S BB R B, ELARMNIE I B RS B R B AR, IRE R, (HR R
i A P9 RE AR X, S AR B R R ACBE ANV, TR R R A T I A )
FEE CGRIGISE, 2023) o tbAh, 7258 DG ZUE T H 5 RIEIR 1145 m & iE
R BOREML R, SEAR I T R AIIE I BRI RIS SR DAL, BT
6 MR, AUEENCAT B IR ME BB A AR TR A B R VDB, I SR T i ) o i 3 2o
IR NN, B R I R XK AT S S B SO BRI PR 4 RN ) 2F SR St
R ST NS AL A WA
MBS NI BT 5 BRSO 7 ke Jir S A 3 2 2 L 58 e 9 (R R (3 EL 0 A i

felilg

2£2250m)  (FRABESE, 2022) , %7 5 Camponotus anningensis Wu & Wang #& 7 ik 1=
JE VG P 35 AR A T M A B A (TEEL M ZE 1497 m) (%5, 2022) , HHbEHE
WS T B A L 2 B 4T3 XA 2T S e 9 (A (R B A 2 2 763 m) (FRALAE,
2021) o MNEEEAMRE, HBUEH B R AL il ke B R % (-150~3 297 m)
FE RN (3447 m) , ARG NI R T8 (MR . wT DLIR — XA [F 3, i 1A
AR5 72 5, WOV v A 2518 SR P82 55 TR IRl KA ) o 72 7 980 s JR e b, A=
SR B B B (R AR A DAL R P I, B I, B AT A B A VG R AR R
13~3 265 m Z[A], FLa B /MR LT B0 1 12 DX Sl s o A7 (R iR Ve B, mT AR SR i —
ALAE 9 I MR B A B FE 7R PR o 55 A 25 1 LR P52 56 ) A DRI AR B 53— LE) i i) A 25 3
R BE R BB A, 1 B XA RO R ZE0E 500 m LAPY, SXFEIPIF 215 10 4, HFhiE% (26
T 1) 38.5%, Hif 8 MFNAE | Mk B A, RIGBEgSTE, XLEYVMRES
PR A 855 1) 5O T HE LR 0 K A PR XU, o e Ah, TR EL MG, ARy ph 2 R I
HH ) PR 3 B AR S A A IR 06 RR U B ) S AR 2 AT T RG] 2 776~3 265 m),
HLEN . ZEEB FBEFE R 1 AERR 2 000 m LA EXEL, 8 T iR o A
R, KO TR BRI B AARtE I, R 5. MR 580, BLXaiEm. &
T ZLBCEED PRI A Fl, S50 TR 1000 m f LA R XK. HApRPpfh i &
SRR FE WA R AR ), RI s AR o A Fh s A AR 20 A0 Fh g 4R 20 AT
WA B AR, F AT R AR L R i R AR (22 FhD (RS,
2022) , @Kk Quercus semicarpifolia WFIEEXS )1, Caragana sinica FE M\ & 75 i = i V5 7 3%
WS R R AR (B0 10 R (R85, 2022) , i E bR B S R LL BRI B
WA R R E I ASE (1A (BESCEEE, 2017) , @R MO B FE A A 1 P 3
BEFAYIRREE AR (20 (KB, 2012) , TYAL MO R FEf L &
SPTAYIR R E AL (73 M) CRIEESE, 20160 o F Rk e R P AL Ik R T KR
EEER, FEEFENEERA, £, DMRER. A KER M FE 7
PRI ISRl E (16 R, T L7 PR e SRS [ X Sk 0 s ) o e = 10 AR B AR RS AH 4D
5 IR XS RARE AR, R pOE H & N TR, 55 28T, EERRRAFE;



SR E XA (1) A 58 HWELJE A B =F & (R0l 30 R it 2 AR B AE 50 e i P B 3k it
5 DX IR LI B 73 A5 1 3 R R, TR R KGR 3 B0Z XA R A 2 R
I, LG eg % 6 BT 50~52 S REH A AN X P ke L AN X le iR 035 L2005 &
(A o KB, TR R ST AR, SRR I A A s I T B R AR 1
56 AL m B X 3T WIUR BISCET 1 P, RS . YRR, SRR A
(V1R R B4 K IIRAT , IRARE ANIERRRY, AP ZT, LGk s iR AT 2 (1 e

MR EBMFEI G, HEaaE R/ (RS, 2022) « HEEEmEE (FR%,
2022) « JER P AR A LD PRI SR (XIEE AR, 2012) © RRAR R RE Sl K s B Ay (Rl
B5E, 2016) « EERIAEILBRIEE (ZECEEE, 2017) MOUDECIRIS DR AN . I
o SR PG L A s R R LA R AN (22 B, 5 IR XA [F 2 % X AR
EREEEE YRR (12 MO B ST R, 1XF] 46.2%, e T E R P ALE (43.3%)
(BRE%E, 2022) , B35 T HAWXIREEY) ERammmus] (11.1%~34.4%) (XIE 5,
2012; XIEGEE, 2016; ZOCHESE, 2017: 25, 2022) , ULHILET e R Ve b3 i T+ 5
KRN, A 82 S Fh 2 it Ay, JCHR R A -SRI 5 ik (1) B 28 A ek
FLI IS R, LAAN AR TR 7K 53 o 53— AN R K 0 G 1 7 el e JiR P LB 3 22 XU XU it
KHJEM S B, T Bk oK AR Y, s 2 78 AR PRos g N HE B R A,
o T ARG R Bt Y 72 )b M B KB , DU f 22 4 50 B IR AR [5] U . N S35 BT
FeE IR DI I LA N SREDY BRI B LA AR X ARIESSE, 2011) . JlAR
P LU A (RIERSE, 2012) Fls SRt LERIG B (22 C8%, 2017) , 1
IR X DL RIS 3, HemE P R X (T 355, 2022) - =S E R g H A
TR IX CECESE, 2023) « R JCMHBEHRMAES RS (B85S, 2022) . HiEls R
Je3 PR ST ek X B R S R D, TR T TR X BRI AL, BT R
SAKRE DL LIRS MO T, AT IR .
32 g

T8 e SR PG AL I bR b S D R e T (16 D, SCERG ZDARI E IR0
SEASCRI B AR TE WOX 4 AR LA B8 R 10 3 L A 3 R AR 2SS R, AT A g M K
JE PG ACHE A A IR AR A R R A B o R 2 B A7) Ao ) A 25 3 I8 08 L A 3 TR I 9512
KREHWHLIER LA (22 FD FMESHE Q1R A, S, SR 5 mk
JRBUFHR . SARFIRE R = BE S DR 3R 5 R, R 22 SO i A ong A S5 i g AR i, — LT
MUE SRR B 2%, IR 5 LRI R A A o JT DAL Z00) 75 8l e i A2 28 R 40 HH A R 14K
(IR A Y e L 2 R 1 235 OR A, DAZERR FOK LR FR A AE Y Z R R Th e . BRI
i S PG LT R 2 R RAG,  (EUR ZH X AARh S HAd X A L, B R AT A 5E
M BT, W RAS R G L RAE YR 14 85 B E AR
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Supplementary Table 1 Sample plot situation for ant community investigation on the northwest slope of

Qinghai-Xizang Plateau

P ) TAAR 6% Coverage (%) bk 5
\ W e WoE ey _ ‘
s YA H A Babs S-Syt ek et i3 ] B (em)
i (m) Slope Slope ) . AR VN )
Plot Survey sites o . Soil types Vegetation types  Canopy Litter
Altitude ~ direction  gradient Shrub Herb Litter
no. density thickness
1 R RA S L A 5243 NE 15 Kb i 0 0 70 70 0.5
Tanggula Pass, Golmud City Gray Meadow
sandy soil
2 R ART TS H 4979 NE 10 AR Hifh) 0 0 70 70 0.5~1
Gongmari, Golmud City Red sandy Meadow
soil
3 Mg R AT A PR 4756 S 25 ARUE: VN 0 10 70 70 0.5~1
Yanshiping South, Golmud City Red sandy Grassland
soil
4 e A=NEAT] 4576 E 10 FARGS: LN 0 0 90 90 0.5~1
Wauli, Zhiduo County Red sandy Grassland
soil
5 PEEA=Y W Q=] 4758 SE 15 ARUZE ] 0 0 70 70 0.5~1
Fenghuoshan South, Zhiduo County Red sandy Meadow
soil
6 PEEZ= W aiin] 4962 SW 25 ARUE: B ] 0 0 60 70 0.5~1
Fenghuoshan Pass, Zhiduo County Red sandy Meadow
soil
7 IEE2=32WIITE( 4749 w 17 AR 2 4 ) 0 0 85 85 0.5~1
Fenghuoshan North, Zhiduo County Red Meadow
brown soil
8 Va2 B 4581 NW 10 FARGS: L-WN 0 0 80 80 0.5~1
Lemaqu, Zhiduo County Red sandy Grassland
soil
9 T R 3 BL T3 P e 4721 NE 20 s ) g 0 0 95 95 0.5~1
Wudaoliang ~ South,  Qumarleb Red Meadow
County brown soil
10 T JBR S EL AN SR 4607 SE 20 KR B 0 0 50 50 0.5~1
Budongquan, Qumarleb County Gray Sparse grassland
sandy soil
11 HeRART B hd 4767 SW 25 IR LN 0 0 85 85 0.5~1
Kunlun Pass, Golmud City Grey Grassland

brown soil



12

13

14

15

16

17

18

19

20

21

22

23

MR Bt
Kunlun North, Golmud City

T KA T 7 KM g
Xidatan South, Golmud City

[V NI TN
Xidatan, Golmud City

T IR AR T 7 Kb
Xidatan North, Golmud City

IRAR TR &
Nachitai, Golmud City

HEIRAR T =187
Sandaowan, Golmud City

e IRAR TR L 1]
Nanshan Pass, Golmud City

R IR AT Bk
Tieyuan, Golmud City

IR AT /R 75
Galsu, Golmud City

VBRI

Xitieshan, Haixi Prefecture

VG5 TR

Tacklegen, Haixi Prefecture

IETIHIRSER

Dachaidan, Haixi Prefecture

4575

4270

4067

3831

3576

3265

3088

2776

2693

3028

3263

3198

NE

NwW

SE

SE

SE

SW

25

15

10

25

12

10

IR
Greyish

brown soil

IR
Greyish

brown soil

b
Yellow

sandy soil

HYDIE
Yellow

sandy soil

Yellow

sandy soil

Hib
Yellow

sandy soil

ARG
Red sandy

soil

Yellow

sandy soil

Yellow
alkaline
soil
b
Yellow

sandy soil

Yellow

sandy soil

Gray

sandy soil

i ] 0

Sparse meadow

LN 0

Grassland

SN 0
Hamamelis

mollis shrub

LN 0

Grassland

HE 0
Shrub

EREIN 0.1

Lycium chinense

forest

et 03
Deciduous

broadleaf forest

I i IH AR 0.6
Deciduous

broadleaf forest

P 0
Phragmites

australis shrub

LZLSEIN 0.3

Populus forest

BV 0
Sparse shrub
LZLLR 0.4

Populus forest

30

30

30

30

50

10

70

80

90

50

40

60

80

50

50

60

70

80

90

50

40

60

80

50

70

90

0.5~1

0.5~1

0.5

0.5

0.5~1

2~3

2~3

0.5

0.5

2~3



24

25

26

27

28

29

30

31

32

33

34

35

36

TR

Chagan Chulutu, Haixi Prefecture

BIEMF LA

Qingshan Pass, Haixi Prefecture

] e, L e oy B A 7K
Karaadel, Aksai County

B e 5 B 2 1y 1
Dangjinshan Pass, Aksai County

By g S L 2 Gl e
Dangjinshan North, Aksai County

B e 5 B n /K Y

Garma, Aksai County

B e 5 BL 1 B B S AR
Boluo Zhuanjing East, Aksai
County

Fi 3 2 L 1 2 e
Boluo Zhuanjing, Aksai County

b 7o 2 B2 e Ak
Boluo Zhuanjing North, Aksai
County

ol e 28 5L 20 T8 LI B

Chadaokoudaoban, Aksai County

i e, 6B K8 S
Shuinichang, Aksai County

RV L T IEYE
Shashanzidaoban, Dunhuang City

BRI K
Danghe Reservoir, Dunhuang City

3297

3542

3338

3533

3349

3096

2748

2507

2264

2040

1746

1521

1322

SE

SE

NE

NE

NE

NE

NE

NE

NE

12

10

25

30

30

35

15

10

10

10

20

Kb
Gray

sandy soil

B
Yellow

sandy soil

HYDIE
Yellow

sandy soil

Hib
Yellow

sandy soil

Yellow

sandy soil

Hib
Yellow

sandy soil

b
Yellow

sandy soil

B
Yellow

sandy soil

Yellow

sandy soil

Hib
Yellow

sandy soil

Yellow

sandy soil

B
Yellow

sandy soil

b
Yellow

sandy soil

BV
Sparse shrub

B

Sparse shrub

BV
Sparse shrub

A

Grassland

B

Grassland

X ) LHEA
Caragana sinica

shrub

HE
Shrub

HE
Shrub

TR R AR
Deciduous

broadleaf forest

YOI IEE A
Desert sparse

shrub

LZLSEIN

Populus forest

0.4

0.3

10

15

30

30

25

30

25

10

30

70

90

60

80

50

30

20

80

85

15

70

90

60

80

50

40

25

80

10

85

0.5

0.5

0.5

0.5~1

0.5~1

0.5

0.5

0.5



37

38

39

40

41

42

43

44

45

46

47

48

HE N AR
Yueya Spring, Dunhuang City

HUE T a

Yaowan, Dunhuang City

SR &L PG A

Xihucun, Guazhou County

TN B %7

Shiyaozi, Guazhou County

SR E ZEIA

Guafudian, Guazhou County

SR LAl v

Liuyuan South, Guazhou County

I B I

Malianjing, Guazhou County

M X LM

Hongliujing, Yizhou District

P XA ST

Mutoujingzi, Yizhou District

BRI IX 7K

Kushui, Yizhou District

PR LT

Tianshandunzi, Yizhou District

AP X ST A2
Wenhua Park, Yizhou District

1145

1097

1002

1291

1515

1723

1681

1536

1271

1000

749

741

N

NE

NE

NW

SW

SE

20

10

12

15

10

10

10

10

Hib
Yellow

sandy soil

HYDIE
Yellow

sandy soil

T
yellow

soil

Yellow

sandy soil

b
Yellow

sandy soil

Hib
Yellow

sandy soil

Yellow

sandy soil

Hib
Yellow

sandy soil

Yellow

sandy soil

Yellow

sandy soil

Hib
Yellow

sandy soil

Kb
Gray

sandy soil

P AR B 0.2
Deciduous
broadleaf forest

fragment

LZLSEIN 0.6

Populus forest

PRANVE I 0
Tamarix

chinensis shrub

GLE M 0

Sparse shrub

SCBE P HE M 0
Gobi sparse

shrub

AT A 0
Tamarix

chinensis shrub

BV 0
Sparse shrub
BV 0
Sparse shrub
N 0
Shrub
SR 0
Gobi desert
LGN 0.3

Populus forest

30

30

50

20

15

20

20

30

40

70

80

65

20

40

60

85

70

80

65

15

20

30

20

20

60

100

0.5~1

2~3

0.5

0.5

0.5

0.5

0.5

0.5~1

0.5



£ X 5 8 547 N 5 YRUE R R AR 0.2 10 50
Nanhu, Yizhou District Gray Deciduous

sandy soil broadleaf forest

BN X 74 e BE 550 W 10 Wb KB 0 0 0
Sigobi, Yizhou District Yellow Gobi desert

sandy soil
AP X I 2t 265 S 15 TV SR 0 0 0
Longxutan, Yizhou District Yellow Gobi desert

sandy soil
EG LT 251 N 10 TV SR 0 0 0
Hongfangtai, Shanshan County Yellow Gobi desert

sandy soil
R ek 505 W 5 b LZLLR 0.8 40 10
Shangbage, Shanshan County Gray Populus forest

sandy soil
A EL ALK 278 S 10 Kb (LRI 0.8 10 30
Yazhamari, Shanshan County Gray Populus forest

sandy soil
wE XA 13 S 3 V3¢ LZLER 0.7 0 60
Sugong Tower, Gaochang District Grayish Populus forest

yellow
soil

B X IT —154 SW 3 % VN 0 0 60
Aydingkdl Lake, Gaochang District Saline-alk Grassland

aline soil

T MR Z R ALSRRE N, BE TR 5 E<50%ITHE M, B IR 55 [ <S0%M A, BiR A48 35 £ <50% 1% i . Note: Shrub
means the shrub composed of multiple plant species, sparse shrub means the shrub with coverage less than 50%, sparse grassland means

the grassland with coverage less than 50%, sparse meadow means the meadow with coverage less than 50%.



