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Abstract; The altitude gradient is an important factor for studying the altitudinal pattern of species diversity, which
integrates climatic factors such as temperature and precipitation. The diversity and altitudinal pattern of amphibians is
important research in biogeography and ecology. In order to fully grasp the current situation and elevation distribution pattern
of amphibian diversity in Lancang County, Yunnan Province, the biodiversity of amphibian diversity was surveyed in

2016—2017. On the background data of amphibian diversity in Lancang County, 45 survey grids were selected from the 99
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effective grids (10kmx10km) according to the topography, landforms and habitats. 3—5 survey lines were set in each grid.
Totally, 1842 individuals were recorded, belonging to 60 species, 30 genera, 9 families and 2 orders. Among them,
Rhacophoridae is the dominant family, accounting for 28.3% of the total amphibian families. The Gracixalus yunnanensis is
a new species. The Fejervarya qingmaiensis is a newly recorded species in China. Among all the surveyed species, there are
15 endemic to China, 25 beneficial or important economic and scientific value wild animals of China. There are 19
threatened species, including one critically endangered species, 4 endangered species and 14 vulnerable species. The
amphibians of Lancang County are mainly distributed in the altitude range of 600—2400m. These are the highest number
and abundance of amphibian in the altitude range of 1800—2000m. Second are in the range of 1600—1800m and 1200—
1400m. The number of the family was tripled and the genera was doubled compared with the previous survey, and the
Bombinatoridae was firstly recorded in this county. Grids with high richness, especially those with richness above 20, are at
medium and high altitudes. Grid with relatively low richness are at relatively low and high altitude. The distribution pattern
of amphibian diversity family, genus and species richness is not consistent along the altitudinal gradient. The altitudinal
distribution pattern of species richness is generally bimodal, which is caused by the comprehensive effect of environmental
factors including average precipitation, average temperature and vegetation cover index. The order of the correlation between
each factor and species richness is; average precipitation > average altitude = average temperature > vegetation coverage
index > water network density index > average distance between transect and water area > number of vegetation types. This
study found out the diversity of amphibians in Lancang County, analyzed the altitudinal distribution pattern of amphibian

diversity, and provided basic data for biodiversity conservation in Lancang County.

Key Words: amphibian; species diversity; altitudinal distribution
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Fig.1 Altitude distribution of amphibians in Lancang County
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Fig.2 Elevational patterns of species diversity of amphibians
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Fig.3 Elevational patterns of genus richness of amphibians
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Table 1 The Pearson correlation of various environmental factors and species richness
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*ESQ,%#I - -0.542 0.542 -0.582 0.010 -0.504 0.419 0.207
Correlation coefficient
Btk 0.132 0.131 0.100 0.980 0.167 0.262 0.594
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i1 WEEMENMYHEEERESE
Attached Table 1 Richness and Ecotype of amphibians in Lancang County
i T T L I
Species Ecotype Floristic - ection  hdemic p angered  Altitude Species
composition to China richness

— A H Caudata

I .#eWEH} Salamandridae

(1) WE8)% Cynops

1.1 B EYE Cynops cyanurus yunnanensis Q SW 0 VvV NT 2100 +

(2) JEWR)E Tylototriton

2 L1IEPEMR Tylototriton shanjing Q SW I NT 1800—2200 ++

Z. Tt H Anura

11 .44 %%} Bombinatoridae

(3) ¥4I Bombina

3 HIBERRWE Bombina microdeladigitora A SW O VU 2100—2300 ++
1. 15F Bufonidae

(4) L BWEE Duttaphrynus

4 FRAEWEYS Duttaphrynus melanostictus w SW&S O LC 600—1500 o+
IV. X5 1R Dicroglossidae

(5) Bl Fejervarya

5.t Fejervarya multistriata W SW&S LC 600—1200 e+
6.5 I BBl Fejervarya qingmaiensis Q SW 1000 ++
(6) JREUIEIE Hoplobatrachus
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Species compoéition Protection Endangered Altitude bjpccies

richness
7. 5E80E: Hoplobatrachus chinensis SW&S I EN 600—1300 ++
(7) K3k @ Limnonectes
8. X [CAR 5 k Limnonectes liui SW VU 600—1000 +
9 MRAN KKk I Limnonectes bannaensis SW VU 600—1200 ++
(8) # 1tk /& Nanorana
10. XA g4 Nanorana phrynoides SW @) EN 1800—2400 ++
11T Nanorana unculuanus SW @) EN 2200—2400 ++
(9) PREEIE Occidozyga
12.RETEIE Occidozyga lima SW&S O VU 600—800 e+
13.[8 & V2 IE Occidozyga martensii SW&S O 600—800 ++
(10) $Ma )& Quasipaa
14. BN E Quasipaa spinosa SW&S O VU 800—1200 ++
V. F iR} Hyllidae
(11) FHEEIR Hyla
15. 46 VE Wi Hyla gongshanensis SW LC 1200—2300 4+
VI.1g:R} Ranidae
(12) Ik & Amolops
16. 52 % it Amolops chunganensis SW @) LC 1600—2100 ++
17. e imid: Amolops tuberodepressus SW 1600—2300 o+
(13) /K#EJE Hylarana
18. BN /K iE Hylarana menglaensis SW LC 600—1200 4+
(14) 1% Rana
19. B 5EMIE Rana chaochiaoensis SW O LC 1800—2400 +++
20.4- 18 Rana catesbeiana Ak Fh 1600—2100 ++
(15) Z & Nidirana
2178 Nidirana pleuraden SW O LC 1800—2300 e+
22 MK ER ik Nidirana lini SW LC 1600—2000 ++
(16) 5Lk JE Odorrana
23. = MRk Odorrana andersonii SW VU 1600—2300 e+
24. TR Rk Odorrana grahami SW @) NT 1800—2300 ++
25. FBE R Odorana rotodora SW NT 800—1600 e+
VIL.# 1R} Rhacophoridae
(17) SRR R I8 Chiromantis
26.75 4B RER It Chiromantis doriae SW 1000—1600 et
(18) Felik & Feihyla
27 M4 Bt Feihyla vittata SW&S 600—1200 ++
(19) Wi R Gracixalus
28. 75 BT Wi Gracixalus yunnanensis SW 1400—2000 ++
29.4: F5 AWl Gracivalus jinlXiuensis SW VU 1400—1800 ++
(20) IR W i J8 Kurixalus
30. 48 R IR FE B ik Kurixalus odontotarsus SW 1000— 1600 +++
(21) Z W& Polypedates
31.TEH W Polypedates mutus SW&S @) LC 600—1600 +++
32 M THIZ Wl Polypedates impresus SW DD 600—1200 4+
33. BERRIZ Wi Polypedates megacephalus SW&S @) LC 600—1600 +++
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L/ A o P25 . WlESER  HfiEk/m FEE
Species Ecotype Fl()I’lS.tl'C Protection EndeITIIC Endangered Altitude Species

composition to China richness
(22) FEAM I B Raorchestes
34.BINEHER IE Raorchestes menglaensis A SW 600—1000 ++
35. 81 HER Ik Raorchestes longchuanensis A SW 1000—1400 .
(23) Wik J& Rhacophorus
36. BRI Rhacophorus kio A SW @) VU 800—1200 ++
37. 41 BER ItE Rhacophorus rhodopus A SW o) v LC 800—1500 o
38.[FPEM I Rhacophorus tuberculatus A SW DD 1000—1600 ++
(24) WS Zhangixalus
3955 R8I Zhangixalus feae A SW VU 1000—2100 ++
40. 38 S5 Wi Zhangixalus nigropunctatus A SW vV NT 1400—2000 ++
41 AR Zhangivalus smaragdinus A SW NT 800—1200 ++
42. 5 X Zhangivalus dugritei A SW VU 1800—2400 4+
VIL £f1 3R} Megophryidae
(25) $UEEUETE Leptobrachium
43 AETRIUEENE Leprobrachium huashen R SW vV NT 2100—2200 ++
(26) % 5WEJE Leptobrachella
44. =511 EWE Leptobrachella alpina R SW O v EN 2400 +4+
45. 8558V Leptobrachella pelodytoides R SW VU 800—1000 ++
46. JEPEH T Leprobrachella ventripunctata R SW ) CR 700—1000 ++
(27) FAYETE Megophrys
47. 55 JEBRYE Megophrys carinense R SW O NT 800—2100 ++
48. KAEFAWE Megophrys gigantica R SW O Vv VU 2100—2500 +
49. ATUKFAWYE Megophrys lateralis R SW O 800—1600 ++
50. 5% 75 fAWE Megophrys jingdongensis R SW Vv NT 1600—2400 ++
51T AW Megophrys parva R SW VU 700—1200 ++
52 IR FAUE Megophrys glandulosa R SW O LC 1500—2400 e+
53. 5 ALHLFAWE Megophrys koui R SW O VU 800—1200 ++
IX . WEER} Microhylidae
(28) /B IE & Glyphoglossus
54. 75 B/INB i Glyphoglossus yunnanensis Q SwW 0 LC 1200—2100 .
(29) #% i % Kaloula
55. 468 ik Kaloula pulchra Q SW&S O LC 600—1000 o+t
(30) Wit J& Microhyla
56. 4 fal Wik Microhyla berdmorei Q SW 600—1000 ++
57./NIRBEWERE Microhyla heymonsi Q SW&S LC 600—1000 o+
58. ML Microhyla fissipes Q SW&S LC 600—1000 +++
59 KB Witk Microhyla butleri 0] SW LC 800—1400 ++
60. 48Uk E Microhyla pulchra Q SW&S LC 600—800 ++

ASAL R K A! Running water type; Q: Ff /K& Quiet water type; A : B % Arboreal type; W. ) ¥Z &l Widely type; X Z W43 SW. FiRg X
Southwest ;S #EFF [X. South China; SW&S ; P Fg X FIHERFF X I Southwest and South China; f#3 2851 1. [HF 1 & SR 3 (S REFN(EFR
TSI E S A SR ) 5 O J8 T HE R AU 36 10808 TBR L BRI T (8 R B 2 Sh iy 5 b RS VR PR T o A
WfE559% . CR .M SE Critically Endangered ; EN : Wif& Endangered; VU %) f& Vulnerable ; NT; ¥Tf& Near Threatened ; LC;: JofE Least Concern( 5% ( H1[E
AR OX F-HHESYE) ) s PR E R+ WD+ — B 4+ R
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Attached Table 2 Historical records of amphibians in Lancang County
H # & YIFh AR
Order Family Genus Species
FHEH Caudata eUE Rl Salamandridae YEUR)E Tylototriton LY Tylototriton shanjing
JoEH Anura IEERE} Bufonidae Skt E & Duttaphrynus TBHESERR Duttaphrynus melanostictus
JoEH Anura X E PR} Dicroglossidae Fifiid: )& Fejervarya BERliE Fejervarya multistriata
JoE H Anura X EH R} Dicroglossidae JREUHE: & Hoplobatrachus JEEUHE Hoplobatrachus chinensis
JoEH Anura X E R Dicroglossidae Fk & Limnonectes WA A Sk i Limnonectes bannaensis
JoFE H Anura X E R} Dicroglossidae IFIEJE Occidozyga RE VPR Occidozyga lima
JoEH Anura X Rl Dicroglossidae TR Occidozyga [B 17 Occidozyga martensii
JoE H Anura MitERF Hyllidae FHE& Hyla AEVE W i Hyla gongshanensis
JoEH Anura Al Ranidae K& Hylarana BIRE K Hylarana menglaensis
JoF H Anura iRl Ranidae 5L Odorrana B $E 5Lt Odorana rotodora
JoREH Anura P ERE Rhacophoridae Ut R E S8 Chiromantis WA REE Chiromantis doriae
JCREH Anura Fig R Rhacophoridae ZW LS Polypedates TRz Wi Polypedates mutus
JoE H Anura FHiERE Rhacophoridae Z LR Polypedates BERRYZ Wi Polypedates megacephalus
JCREH Anura F iR Rhacophoridae Witk J& Rhacophorus SRR Rhacophorus kio
JoREH Anura R} Rhacophoridae FieEJE Rhacophorus 2T BEMSIE Rhacophorus rhodopus
JCREH Anura FAUERL Megophryidae HERWEE Leptobrachella W IRYE Leptobrachella pelodytoides
T H Anura FAIERE Megophryidae FAUETR Megophrys FER K fWE Megophrys lateralis
JoF H Anura Witk Microhylidae Wit J& Microhyla INRBEAE A Microhyla heymonsi
JCREH Anura HEAERL Microhylidae WEtE & Microhyla Wi S Microhyla fissipes
JoF H Anura Witk A} Microhylidae Wit J& Microhyla HLEZ Wi Microhyla butleri
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