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Studies on numerical taxonomy for medical gamasid mites of Yunnan
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China

Abstract The aim of this paper is to determine the taxonomic position of medical gamasid mites and further
explore the difference between numerical taxonomy and the traditional morphological taxonomy for medical
gamasid mites. Based on hierarchical clustering analysis and principal component analysis PCA  the
numerical taxonomy on 57 species of medical gamasid mites was carried on. The results of clustering analysis
based on squared Euclidean distance showed that the 57 species of medical gamasid mites were divided into the
five families in the dendrogram Laelapidae Parasitidae Dermanyssidae Hirstionyssidae and Aceosejidae.
Differed from the traditional taxonomic views Hirstionyssus and Echinonyssus were separated from Laelapidae
and formed an independent family-Hirstionyssidae ~ Ornithonyssus bacoti was assigned to Dermanyssidae instead
of Macronyssidae. The classifications of the remained species were the same as those in the traditional
taxonomy. The results of PCA showed that the cumulative variance of the front 14 principal components
reached 85.681% . The resulis in the three-dimension ordination of PCA were consistent with the resulis in the
hierarchical clustering analysis. The results of clustering analysis were consistent with those of traditional
morphological taxonomy for medical gamasid mites. It was so concluded that the results of numerical taxonomy
could objectively reflect the taxonomic position and affinity between medical gamasid mites.
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50
Pankhurst 1991
70
1975
2004 1
1981
1989 1.1
1996 34 57
41 operational taxonomic units OUT 1 57
5 15 1 ~48
Laelapidae 49 Dermanyssidae 50
Macronyssidae 51 ~ 52
1993 1994 Parasitidae 53 ~ 57
1997 1996 Aceosejidae
1
Table 1 Numbers and names of taxa used as OTUs
No. Chinese name Scientific name No. Chinese name Scientific name
1 Laelaps chini Wang et Li 30 Hypoaspis chianensis Gu
2 Laelaps xingyiensis Gu et Wang 31 Hypoaspis leeae Tseng
3 Laelaps jettmart Vitzthum 32 Haemogamasus dorsalis Teng et Pan
4 Laelaps paucisetosa Gu et Wang 33 Haemogamasus gongshanensis Tian et Gu
5 Laelaps nuttalli Hirst 34 Haemogamasus monticola Wang et Li
6 Laelaps echidninus Berlese 35 Haemogamasus oliviformis Teng et Pan
7 Laelaps guizhouensis Gu et Wang 36 Haemogamasus pontiger Berlese
8 Laelaps turkestanicus Lange 37 Haemogamasus nidiformes Bregetova
9 Laelaps algericus Hirst 38 Haemogamasus quadratus Teng et Pan
10 Laelaps fukienensis Wang 39 Eulaelaps dremomydis Gu et Wang
11 Laelaps traubi Domrow 40 Eulaelaps substabularis Yang et Gu
12 Haemolaelaps glasgowi Ewing 41 Eulaelaps stabularis Koch
13 Haemolaelaps traubi Strandtmann 42 FEulaelaps shanghaiensis Wen
14 Haemolaelaps cordatus Teng et Pan 43 Eulaelaps huzhuensis Yang et Gu
15 Haemolaelaps orientalis Teng et Pan 44 Echinonyssus nasutus Hirst
16 Haemolaelaps casalis Berlese 45 il Hirstionyssus sunci Wang
17 Haemolaelaps chinensis Wang 46 Hirstionyssus neosinicus Teng et Pan
18 Haemolaelaps petauristae Gu et Wang 47 Hirstionyssus callosciuri Bregetova et
19 Haemolaelaps semidesertus Bregetova Grokhovskaya
20 Androlaelaps singularis Wang et Li 48 Hirstionyssus hupehensis Hsu et Ma
21 Androlaelaps hsui Wang etLi 49 Liponyssoides muris Hirst
22 ] Dipolaelaps anourosorecis Gu et Wang 50 Ornithonyssus bacoti Hirst
23 Dipolaelaps jiangkouensis Gu 51 Parasitus baoshanensis Gu et Guo
24 Dipolaelaps longisetosus Huang 52 Vulgarogamasus xiphoideus Gu et Guo
25 Tricholaelaps myonysognathus 53 Lasioseius trifurcipilus Gu et Guo
Grochovskaya et Nguen-Xuan-Hoe 54 Lasioseius analis Evans
26 Hypoaspis pavlovskii Bregetova 55 Lasioseius paucispathus Gu et Wang
27 Hypoaspis miles Berlese 56 Lasioseius praevius Gu et Guo
28 Hypoaspis praesternalis Willmann 57 Lasioseius medius Gu et Guo
29 Hypoaspis lubrica Voigts et Oudemans
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characters of numerical taxonomy CNT 60
two-state character TC 23
1 0 0 1
quantitative/numeric character QNC 19 V1
V2 V3 V4 0
mm 15 18 0.5 2002
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Table 2 Characters and their codes

Code Characters Character types || Code Characters Character types
Vi Length of idiosoma OQNC || V31 Metapodal plate form MC
V2 Width of idiosoma OQNC || V32 Anal plate form MC
V3 Length of sternal shield QNC || V33 Position of anal opening MC
V4 Width of sternal shield QNC || V34 Distance of ventral and anal plate MC
V5 Tectum form MC || V35 Forked seta QNC
V6 Chela pincers teeth TC | V36 Numbers of ventral seta QNC
V7 Pilus dentilis of fixed digit TC || V37 Ventral seta form MC
V8 Pilus dentilis form MC || V38 1 Seta numbers on st coax QNC
\C Chelicerae developed TC || V39 2 Seta numbers on 2nd coax QNC
V10 Idiosoma form MC || V40 3 Seta numbers on 3rd coax QNC
Vil Numbers of dorsal sheild QNC || V41 4 Seta numbers on 4th coax QNC
Vi2 Dorsal shield covered dorsum TC || V42 2 2nd feet much thicker than others TC
V13 Cross corner of dorsal sheild TC | V43 Dorsum seta density QNC
V14 Numbers of dorsal shield seta QNC || V44 Numbers of anal plate seta QNC
V15 Specialy long dorsal shield seta TC || V45 Ad Position of adanal setae MC
V16 Dorsal sheild additional setae TC || V46 Ad PA Relation of adanal and postanal setae TC
V17 Dorsal shield seta form TC || V47 Sternal plate form MC
V18 Number of sternal shield seta QNC || V48 Areola of fore-sternal shield TC
V19 Lyriform organ QNC || V49 Fore-sternal shield form MC
V20 Sternal plate additional setae TC || V50 Post-sternal shield form MC
V21 Development of sternal sheild TC || V51 Costa-sternal shield hooked form TC
V22 Development of tritosternum TC || V52 2 Costa-2nd coax hooked form TC
V23 peritreme form MC || V53 Development of dorsal shield MC
V24 Peritrematic plate form MC || V54 Denticle numbers on gnathal groove QNC
V25 Metasternal plate TC || V55 2nd section of chelicerea prolong TC
V26 Metasternal plate form MC || V56 Chelicerae needle form TC
V27 Number of metasternal plate seta QNC || V57 Chelicerea developed TC
V28 Genitor-ventral plate form MC || V58 Development of corniculi TC
V29 Number of genitor-ventral plate seta QNC || V59 Pretarsus and pulvillus on every feet TC
V30 Metapodal plate TC || V60 Presternal plate TC

QNC  Quantitative/numeric character MC  Multi-state character TC Two-state character.

1.3 4

1.3.1 57 57 2004

60 57 x 60 dendrogram
1.3.2 57 57
01U Q 60
hierarchical cluster analysis 57 x 60
between-groups linkage within-groups
linkage nearest neighbor Gower 1967 principal

furthest neighbor 4

component analysis PCA 57
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