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Identification of Chipmunks Sold in Pet Shops of Taiwan
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Abstract

Chipmunks belonging to the genus Tamias (Rodentia: Sciuridae) are not native to Taiwan, but are
commonly found in the pet shops. In order to identify the species, I obtained 13 individuals from the
shops in six counties and cities, and made mitochondrial cytochrome b sequence (1044 bp) analyses.
Also, the sequences of 23 known species of Tamias were retrieved from GenBank. The neighbor-joining
tree constructed with Kimura's 2 parameter (K2P) model showed that Taiwanese samples were closely

affiliated to the Siberian chipmunk T. sibiricus and distinguishable from the lineages of the other chipmunk
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species. Accordingly, the chipmunks in Taiwan were likely Tamias sibiricus. Three phylogenetic groups
were identified within the Taiwan samples, implying that they had three biogeographic origins. One of

the groups diverged greatly (genetic distance=10%) from T. sibiricus, suggesting the presence of cryptic

species in the Siberian chipmunk.
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Fig. 1. The phylogenetic tree constructed with Kimura's 2 parameter model and partial mitochondrial
cytochrome b sequences (1044 bp) for chipmunks obtained from the pet shops in Taiwan and for 23
species obtained from GenBank (numbers beside nodes, bootstrap values calculated from 1,000 replicates
with values >75; sequence codes, Taiwan samples in Table 1, and those for Western North American

Tamias in Table 2; TW1, TW2 and TW3, three phylogenetic groups of Taiwan samples).
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Table 1. Tamias specimens obtained from the pet shops in Taiwan (TW1, TW2 and TW3, three major
phylogenetic groups in Fig. 1)

Specimen S S MtDNA cyt b MtDNA cyt b GenBank
number ex ources haplotypes phylogroups accession number
CHO1 $ Taichung City CHO1 TWI1 EU050992
CHO2 £\ Taichung City CHO02 TW2 EU050993
CHO04 £\ Taichung City CHO04 TW2 EU050994
CHO7 N Taichung City CHO7 TW3 EU050995
CHI10 N Tainan County CHI10 TW1 EU050996
CHI1 2 Taoyuan County CHI11 TWI EU050997
CHI2 £\ Taoyuan County CHI12 TWI EU050998
CHI13 ) Hualien County CH13 TW2 EU050999
CH14 ) Hsinchu City CH14 TWI EU051000
CH17 £\ Hsinchu City CH17 TWI1 EU051001
CH20 ¢ Tainan County CH14 TWI1 EU051002
CH40 2 Kaohsiung City CHA40 TWI1 EU051003
CH70 N Kaohsiung City CH70 TW1 EU051004

# 2. it GenBank - iy {1 5 [l (Tamias) & P KL AR RE IR (0 3R b EE NP4

Table 2. Mitochondrial cytochrome b sequences of the Tamias species retrieved from GenBank

Sequence Species Accession number

CI Tamias cinericollis AF147636
UM Tamias umbrinus AF147677
PA Tamias palmeri AF147655
DO Tamias dorsalis AF147641
Qv Tamias quadrivittatus AF147660
RU Tamias rufus AF147663
BU Tamias bulleri AF147634
CA Tamias canipes AF147635
DU Tamias durangae AF147642
RF Tamias ruficaudus AF147661
MI Tamias minimus AF147649
oM Tamias quadrimaculatus AF147657
PN Tamias panamintinus AF147656
AM Tamias amoenus AF147631
SK Tamias siskiyou AF147668
SE Tamias senex AF147665
SO Tamias sonomae AF147669
oC Tamias ochrogenys AF147654
TO Tamias townsendii AF147674
ME Tamias merriami AF147644
OB Tamias obscurus AF147652
ST1 Tamias striatus AF147671
ST2 Tamias striatus AF147672
SB1 Tamias sibiricus AF147666

SB2 Tamias sibiricus AF147667
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Table 3. Genetic distances (%) based on Kimura's 2 parameter model among three Tamias phylogenetic

groups (TW1, TW2 and TW3) of the chipmunks obtained from the pet shops in Taiwan, and 23 Tamias

species from GenBank

Phylogenetic groups
Species

W1 TW2 TW3
Tamias amoenus 18.1 18.6 18.7
Tamias bulleri 17.3 17.6 19.3
Tamias canipes 17.3 16.8 18.2
Tamias cinericollis 17.0 16.7 19.1
Tamias dorsalis 18.3 17.8 20.8
Tamias durangae 17.5 16.4 18.5
Tamias merriami 18.4 17.6 18.3
Tamias minimus 19.0 18.8 19.4
Tamias obscurus 18.2 17.5 18.4
Tamias ochrogenys 20.2 19.2 20.0
Tamias palmeri 17.1 16.8 19.5
Tamias panamintinus 17.4 16.3 18.1
Tamias quadrimaculatus 18.0 17.4 18.6
Tamias quadrivittatus 18.4 17.9 19.6
Tamias ruficaudus 18.6 18.5 19.3
Tamias rufus 17.4 16.9 19.6
Tamias senex 19.7 18.3 19.8
Tamias sibiricus 1.2 3.6 9.8
Tamias siskiyou 18.3 18.5 19.5
Tamias sonomae 20.3 19.6 20.3
Tamias striatus 19.3 19.0 19.2
Tamias townsendii 20.7 19.2 22.1
Tamias umbrinus 17.4 17.1 19.6
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