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A new copepod species Metadiaptomus aliensis sp. nov., collected from lakes in the Qinghai-Tibetan
Plateau, is described. M. aliensis sp. nov. is differentiated by total length, the fifth leg of both sexes,
and the right antennule of the male, compared with the similar species M. asiaticus Ul’yanin, 1875 and
M. chevreuxi Guerne & Richard, 1894. The low temperature species M. aliensis sp. nov. survives in a wide
salinity range from fresh to polyhaline water, and a wide alkalinity range from 6.12 to 40.39 mmol/L. The
first generic record of M. aliensis sp. nov. in the Qinghai-Tibetan Plateau contributes to our understanding
of the global biogeography of the subfamily Paradiaptominae.
� 2024 National Science Museum of Korea (NSMK) and Korea National Arboretum (KNA), Publishing

Services by Elsevier. This is an open access article under the CC BY-NC-ND license (http://
creativecommons.org/licenses/by-nc-nd/4.0/).
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Introduction

Many specialized crustaceans develop well in high-elevation
lakes (Liss et al. 1998, Jersabek et al. 2001). Expeditions to
discover the distribution of crustaceans in high-altitude areas had
been carried out over the world in the 20th century, e.g., the Rocky
Mountains in North America (Anderson 1971, 1974), Central
America (Löffler 1972), and the Himalayan region (Manca et al.
1994). The Qinghai-Tibetan Plateau (QTP), located in the center of
Asia, is one of the highest plateaus of the world. It contains a large
number of lakes with different water types (Zheng and Liu 2009;
Zhu et al. 2020). Daday (1908), Stewart (1911), and Kiefer (1939)
initiated planktonic crustacean research in the QTP at the begin-
ning of the 20th century. This was followed by a scientific survey by
the Chinese Academy of Sciences (CAS) in the mid-20th century
(Shen and Song 1963, 1964, 1965; Shen 1979). The Chinese
6592.
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Academy of Geological Sciences (CAGS) carried out a plankton
investigation in lakes in northern Tibet and reported 13 planktonic
crustaceans (Zhao et al. 2005). Recently, Zhao et al. (2010)
researched the annual succession of the planktonic community in
Namuka Co, Bange County, northern QTP and found seasonal
changes in total biomass and abundance of zooplankton and
phytoplankton in saline lakes in northern Tibet. In 2006, a biolog-
ical expedition was initiated by CAGS focusing on lakes in the Ali
district, Tibet. Seven planktonic crustacean species were identified
(Yuan et al. 2007).

As a fraction of the Gondwanian origin, the Paradiaptominae
(Copepoda, Calanoida) is a part of the family Diaptomidae. It con-
sists of 24 species, most of which are restricted in temporary or
semi-permanent waters of arid areas. Metadiaptomus Methuen,
1910, with ten described species, is the largest genus of the sub-
family. The second largest genus is Paradiaptomus Sars, 1895, con-
sisting of nine species.

Rayner and Heeg (1994) concluded that subfamily Para-
diaptominae is endemic to Africa. However, several Paradiaptominae
species are reported to appear outside Africa: Neolovenula alluaudi
Guerne and Richard, 1890 and M. chevreuxi Guerne and Richard,
1894 occur in Europe (Jaume 1989; Dussart and Defaye 2002).
d Korea National Arboretum (KNA), Publishing Services by Elsevier. This is an open
c-nd/4.0/).
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Metadiaptomus asiaticus Ul’yanin, 1875 was recorded in Asia, i.e., in
China, Turkey, Iran, Ukraine, Mongolia, and Russia (Gurney 1929;
Vasilyeva and Smirnov 1995; Rayner 1999, 2000; Sinev et al. 2009;
Samchyshyna 2011; Gorlacheva et al. 2014; Federico et al. 2015).
Yuan et al. (2007) reported the first record of Metadiaptomus asi-
aticus in the QTP.

In this paper, we present a new species belonging to the genus
Metadiaptomus: M. aliensis sp. nov. appearing in the QTP. The aims
are to (1) determine the taxonomic characteristics of the new
species; (2) identify the difference between the new species and
the similar species; and (3) clarify the distribution and ecological
features of the new species.
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
Material and methods

Field work

All the sampled lakes during the autumn expedition on Ali
district, the QTP, 2006, are shown in Figure 1. In this region, the
annual average temperature falls below 0 �C, the annual average
precipitation is approximately 50 mm, and the annual average
evaporation is more than 2000 mm. Zooplankton samples were
collected by filtering 20 liters lake water, which contains
zooplankton community, through a plankton net (200 mm mesh).
The samples were preserved in 5% formalin to fix biological spec-
imens. Water chemistry analysis was conducted at the same place.
Water temperature, pH, and salinity weremeasured in situwith the
method described by Yuan et al. (2007).
Figure 1. Map showing the location of sampled lakes. The new species Metadiaptomus alien
respectively, in the map. QTP, Qinghai-Tibet Plateau; Ali, Ali district.

Please cite this article as: Wang C et al., A new species of Metadiapto
(Copepoda, Calanoida, Diaptomidae), Journal of Asia-Pacific Biodiversity,
Analysis and identification

Copepoda individuals were taken from samples. Three adult
females and three adult males were examined. The appendages
were dissected and photographed under a dissecting microscope
Nikon SME 1500 and Nikon 90i with NIS-Element BR 3.1. The body
structures were drawn. The descriptive terminology for the body
parts followed Huys and Boxshall (1991).

Hydrochemistry analysis

Cl�, SO4
2�, HCO3

�, CO3
2�, Naþ, Kþ, Ca2þ, and Mg2þ were con-

ducted in the MNR Key Laboratory of Saline Lake Resources and
Environment by conventional methods in Analysis Department of
Qinghai Institute of Salt Lakes, CAS (1988). Alkalinity was calcu-
lated based on hydrochemistry data. According to Li et al. (2016)
and Wang et al. (2021b), water types could be classified as
SO4$Cl-Ca$Mg, SO4$Cl-Na, HCO3-Na, and HCO3-Ca$Mg. The domi-
nant ion could be categorized as calcium, magnesium, sodium, bi-
carbonate, sulfate, chloride, and no dominant ion.

Material examined

Holotype comprises an adult female 1.2 mm and paratype series
comprise two adult females and two adult males from Tai Co and
Zhaxi Co on Ali district of the QTP. The holotype and paratype series
are deposited in the Key Laboratory of Saline Lake Resources and
Environment, Institute of Mineral Resources, Chinese Academy of
Geological Sciences, Beijing, China (CAGS).
sis sp. nov. was collected from Tai Co I, Tai Co II, and Zhaxi Co, marked by 2, 3, and 11,
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Table 2. Hydrochemical parameters of the lakes where Metadiaptomus aliensis was
found.

Lake Ionic concentration (mg/L) Alkalinity
(mmol/L)

Cl� SO4
2� HCO3

� CO3
2� Naþ Kþ Ca2þ Mg2þ

Tai Co I 0.68 0.28 0.18 0.38 0.67 0.05 0.01 0.12 6.12
Tai Co II 0.7 0.2 0.05 0.38 0.62 0.05 0.01 0.1 3.99
Zhaxi Co 1.99 8.79 1.62 1.66 6.78 0.65 0.01 0.26 40.39
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Results

Environmental habitat

Metadiaptomus aliensis n. sp. was found both in Tai Co I, Tai Co II,
and Zhaxi Co. The three lakes are located in Ali district, northwest of
the QTP (Figure 1). Tai Co I and Tai Co II are two small lakes sepa-
rated by a levee at 4514 m a.s.l. No permanent surface water feeds
the two lakes, and the main water supply is from precipitation and
groundwater. Zhaxi Co covers a drainage basin of 50 km2 with an
elevation of 4400 m a.s.l.

The results of water parameters of Tai Co I, Tai Co II, and
Zhaxi Co are shown in Tables 1 and 2. The piper diagram of
the three lakes is presented in Figure 2. The water type of the
studiedwater is SO4$Cl-Na. The dominant cation is Na in Tai Co I, Tai
Co II, and Zhaxi Co. Differences exist in the dominant anion of
the three lakes. Cl is the main anion in Tai Co I, where no
dominant anion is exhibited in Tai Co II. The dominant anion of
Zhaxi Co is SO4.

Taxonomy

The female antennule is symmetrical and 25-segmented, while
the male antennule is asymmetrical, i.e., left antennule is similar to
that of the female but the specialized grasping limb of the right
antennule is 22-segmented. In both sexes, endopodite exists on legs
IeIV, with two segments in the first leg and three segments in legs
IIeIV. The endopodite occurs on the fifth leg of females but only on
the right fifth leg of males. In females, the urosome has three so-
mites and a genital double-somite that expands laterally. Therefore,
the species in the specimen belongs to Calanoida, Diaptomidae,
Paradiaptominae, Metadiatomus.
Table 1.Data on hydrological characteristics and appeared copepods of all sampled lakes d
used in appeared copepod: A. salinus-Arctodiaptomus salinus; C. deitersi-Clelocamptus deit
Cyclops ladakanus; C. strenuous-Cyclops strenuous; M. asiaticus-Metadiaptomus asiaticus; M

Lake number Name Temperature (�C) pH

1 Degae Co 13.0 7.3
2 Tai Co II 11.0 8.0

3 Tai Co I 11.0 8.5

4 Delage Co 16.0 8.5

5 Sekazhi I 17.0 9.6
6 Yanshan L3 4.0. 7.0
7 Yanshan L2 6.0 7.0
8 Yanshan L4 6.0 7.0
9 Xiaoquan Lake 1.0 9.0
10 Anglaren Co 16.0 8.8
11 Zhaxi Co 10.0 9.0

12 Rena Co 6.8 9.0
13 Ruijiangmi Co 16.0 9.0
14 Sekazhi II 18.0 e

15 Changmu Co 13.0 9.0

16 Anglicaga 14.0 9.0
17 Chaqin Co 11.0 9.0
18 Dong Co 6.0 9.0
19 Duoma Co 9.0 7.5
20 Jiezechaka 11.0 8.5
21 Mami Co 21.0 7.5
22 Chabu Co 10.0 e

Please cite this article as: Wang C et al., A new species of Metadiapto
(Copepoda, Calanoida, Diaptomidae), Journal of Asia-Pacific Biodiversity,
Order Calanoida Sars, 1903
Family Diaptomidae Baird, 1850
Genus Metadiaptomus Methuen, 1910
Metadiaptomus aliensis Wang & Wang, sp. nov.

Description. Female total length 1.1e1.3 mm (excluding caudal
setae) (Figure 3A, B; Figure 4A). Prosome with six somites: cepha-
lon distinct from first pediger; fourth and fifth pedigers partly
fused; fifth pediger wings small and symmetrical. Proportional
lengths of prosome somites: 50:7:12:10:11:10. Ratio of prosome-
to-urosome including furcal rami 2.6:1. Prosome 2.5 � longer than
wide. Urosome with four somites. Proportional lengths of urosome
somites: 60:8:16:16. Genital double-somite approximately 2 � as
long as wide; genital area asymmetrical, one extension located
proximal-ventrally, another extension located distally (Figure 3C;
Figure 4A). Furcal rami symmetrical, w 4 � longer than wide. Each
ramus with six setae, five setae well developed, one seta short, and
terminal on inner margin (Figure 3D; Figure 4A). Antennule
(Figure 5A, B) symmetrical, 25-segmented, length w 1 mm.
Armature of segments as follows: segment II with three setae;
segment IV one seta; segment VI two seta; segment VIII one seta;
uring the autumn expedition in 2006 (modified after Yuan et al. 2007). Abbreviations
ersi; C. feei-Cletocamptus feei; C. retrogressus-Cletocamptus retrogressus; C. ladakanus-
. aliensis sp. nov.-Metadiaptomus aliensis sp. nov.

Salinity (g/L) Altitude (m) Appeared copepods

0.31 4811 e

2.17 4514 A. salinus
M. aliensis sp. nov.

2.36 4514 A. salinus
M. aliensis sp. nov.

6.95 4806 C. deitersi
C. strenuus

8.47 4586 e

8.69 w5040 e

12.69 w5040 e

17.25 w5040 e

18.63 4850 e

21.28 4728 C. ladakanus
21.59 4400 A. salinus

C. feei
M. asiaticus
M. aliensis sp. nov.

26.70 4608 C. feei
31.50 4710 C. deitersi
37.82 4586 e

43.68 4432 C. retrogressus
C. feei

53.77 4724 e

73.79 4805 e

96.00 4416 e

98.45 4687 e

128.53 4548 e

128.75 4333 e

300.71 4534 e
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Figure 2. Piper diagram of the water samples from Tai Co I, Tai Co II, and Zhaxi Co. 1,
SO4$Cl-Ca$Mg type; 2, SO4$Cl-Na type; 3, HCO3-Na type; 4, HCO3-Ca$Mg type. A, cal-
cium type; B, no dominant type; C, magnesium type; D, sodium type; E, bicarbonate
type; F, sulfate type; G, chloride type (Li et al. 2016; Wang et al. 2021b).

Figure 3. Female. A: prosome and antennule, dorsal view; B: prosome and antennule, vent
rami and setae.
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Please cite this article as: Wang C et al., A new species of Metadiapto
(Copepoda, Calanoida, Diaptomidae), Journal of Asia-Pacific Biodiversity,
segment IX two setae; segments XeXVII and XIXeXXI one seta
each; segment XXIIeXXIV two setae; segment XXVwith four setae.
Antenna (Figure 6A) biramous. Coxa unarmed, basis with two setae
on inner margin. Endopodite is 3-segmented, equal in length with
exopodite; first endopodite segment ornamented with two setae
medially on inner margin and spinules in outer posterior positions,
second endopodite segment shorter with one seta posteriorly and
seven setae at tip, third endopodite segment shortest with five
setae terminally. Exopodite 8-segmented; armature as follows: 2, 1,
1, 1, 2, 1, 2, 4. Mandible (Figure 6B) coxa sickle-shaped, unarmed,
gnathobase cutting edge with one isolated tooth and eight teeth.
Basis longer than wide with one seta on inner medial margin, two
setae on inner posterior margin, and three setae terminally.
Endopodite 2-segmented; first endopodite segment not orna-
mented, and second endopodite segment with nine setae. Exopo-
dite 5-segmented, with setal formula 1, 1, 1, 2, 2. Maxillule
(Figure 6C) is coxa armedwith sevenplumose setae and seven stout
spines. Basis armed with six setae. Endopodite 2-segmented; first
endopodite segment armed with two proximal setae and one distal
seta, second endopodite segment with ten setae. Exopodite is 2-
segmented; first exopodite segment with one seta distally, second
exopodite segment with four lateral setae and two distal setae.
Maxilla (Figure 6D) 4-segmented. Praecoxa with four setae. Coxa
with three setae proximally and two setae distally. Basis orna-
mented with two setae proximally. Endopodite is 2-segmented;
first endopodite segment with three setae and second endopodite
segment with three setae. Exopodite is 1-segmented and armed
ral view; C: somite 6 and urosome (including furcal rami), ventral view; D: right furcal
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Figure 4. Drawing of Metadiaptomus aliensis. A: prosome and urosome (including
furcal rami), female, dorsal view; B: fifth leg, female, ventral view; C: fifth leg, male,
ventral view; D: right antennule, male, segments XIXeXXII.
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with three setae. Maxilliped (Figure 6E) 7-segmented. Coxa incor-
porated into segment, setal formula 1, 2, 2, 1, 3, and spinules on
inner distal margin. Basis semilunar with spinules in inner prox-
imal position, inner posterior margin ornamented with three setae.
Endopodite armature formula 5, 4, 3, 4, 4; each endopodite
Figure 5. Female. A: left antennule, segments IeXVIII; B: left antennule, segments IXe
XXV.
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(Copepoda, Calanoida, Diaptomidae), Journal of Asia-Pacific Biodiversity,
segment gradually shorter, with last endopodite segment shortest.
Swimming legs IeIV (Figure 7AeD; Table 3) armature formula is as
follows: first leg shorter than other swimming legs; exopodite
3-segmented, endopodite 2-segmented. Legs IIeIV exopodites are
3-segmented, endopodites 3-segmented. Fifth leg (Figure 4B;
Figure 8A, B) symmetrical, biramous, coxa unarmed, basis is shorter
than coxa. Exopodite 3-segmented. First exopodite-segment length
72 mm, longer than basis, w 2 � longer than wide, no ornamenta-
tion. Second exopodite-segment is armedwith a claw-shaped spine
on inner margin and one small naked spine on outermargin, length
91 mm (including clawed-shaped spine), claw-shaped spine almost
equal to first exopodite segment in length, with a row of small
denticles along inner margin. Third exopodite-segment has a
length of 13 mm, with a naked spine. Endopodite length 38 mm, not
segmented, armed with two strong naked spines, half the length of
the fìrst exopodite segment, w 2/3 of first exopodite segment
including spines. Male total length is 0.9e1.0 mm (excluding caudal
setae). Prosome is 2.3 � as long as wide. Cephalon and pedigerous
somites are similar to those of adult female. Ratio of prosome:
urosome including furcal rami is w 2:1. Urosome is with five
somites. Proportional lengths of urosome somites: 19:24:19:17:21.
Genital double-somite (Figure 9D) is asymmetrical, length
slightly shorter than width, with expanded protuberance on
right side. Furcal rami and setae are as in female. Antennule
(Figure 4D; Figure 9AeC) asymmetrical, left antennule similar
to female. Right antennule is specialized grasping limb,
22-segmented. Proportional lengths of right antennule segments:
4:5:3:2:3:3:3:2:3:2:3:4:4:6:7:7:5:9:11:9:4:4. Armature of seg-
ments are as follows: segment XIII one seta; segment XIV one seta;
segment XV one seta; segment XVI one seta; segment XX two setae.
Spiniform processes on segments VIII, XeXI, XIII, XVeXVII, XVIV,
XXI; processes on segments VIII, XeXI long and all the same length,
processes on segment XIII, XVeXVII, XVIV, XXI w 1/2 length of
other processes; segments XIIIeXVII expanded, segment XIII firstly
enlarged; segment XV reached maximumwidth. Swimming legs Ie
IV are as in female. Fifth leg is (Figure 4C; Figure 10A, B) biramous,
asymmetrical. Right and left coxa unarmed. Basis is longer than
coxa. Right basis is ornamented with small spinules in ventral view,
remarkably larger than left basis. Right leg is 4-segmented. Exo-
podite is 2-segmented, first exopodite-segment length 97 mm, no
ornamentation; second exopodite-segment length 113 mm, armed
with a short naked spine mid-distally on outer margin, and a hook-
shaped claw. The claw (Figure 10B) longer than second exopodite
segment, prominently curved proximally in outer margin. Endop-
odite is 1-segmented, terminal equal to tip of proximal segment,
and no ornamentation. Left leg is 4-segmented. Exopodite length
57 mm, 1-segmented, with two short naked spines distally on outer
margin and a small process at tip; endopodite lacking.

Discussion

Unique taxonomy features of Metadiaptomus aliensis

The new speciesMetadiaptomus aliensiswas compared with the
most similar species M. asiaticus based on Rayner (1999). Differ-
ences mainly occur in total length and the fifth leg of both sexes,
and the right antennule of the male. Firstly, the total length of the
female of M. aliensis is 1.1e1.3 mm and the total length of the male
is 0.9e1.0 mm, while in M. asiaticus, female total length is 1.92 mm
and male total length is 1.70 mm. Then, in the endopodite of the
fifth leg on females of M. aliensis, two strong naked spines are
almost equal in length to the endopodite (Figure 4B; Figure 8A, B),
while in M. asiaticus, the two spines are half the length of the
endopodite. In addition, the endopodite on the left fifth leg of the
male differs in ornamentation. In M. aliensis, the left fifth leg is
mus Wang & Wang, 2024 from the Qinghai-Tibetan Plateau, China
https://doi.org/10.1016/j.japb.2024.04.016



Figure 6. Drawing of Metadiaptomus aliensis. Female. A: antenna; B: mandible; C: maxillule; D: maxilla; E: maxilliped.
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armed with two lateral spines and one very short distal
process (Figure 4C; Figure 10A, B), evidently contrasted with the
left fifth leg being armed with only two small adjacent lateral
processes lying in parallel in M. asiaticus. Additionally, a key
difference exists in the right fifth leg of the male between the two
species: the claw on the right fifth leg of the male M. aliensis is
prominently proximally curved in the outer margin (Figure 10B),
while in M. asiaticus, the proximal part of the claw is smooth in the
outer margin.

Difference also occurs on the right antennule of the male. In the
new species, the right antennule is 22-segmented and armed with
spiniform processes on segments VIII, XeXI, XIII, XVeXVII, XVIV,
XXI (Figure 9AeC). Processes on VIII, XeXI are long and all the same
length, while the process on segment XIII, XVeXVII, XVIV, XXI isw
half the length of other processes. However, in M. asiaticus, the
antennule is 18-segmented and armedwith spiniform processes on
segments VIII, X, XI, XIII. Processes on VIII, X, XI are long and all of
the same length, while process on XIII is half the length of other
processes.

The new species is also distinguished from other species in the
genus Metadiaptomus: e.g., somite number of the urosome on the
female, the genital double-somite of the female, total length of the
male, and ornament of the exopodite of the left fifth leg on the
male as noted by Rayner (1999). Here the differences between
M. chevreuxi (Rayner, 1999, Marrone and Naselli-Flores, 2005) and
Please cite this article as: Wang C et al., A new species of Metadiapto
(Copepoda, Calanoida, Diaptomidae), Journal of Asia-Pacific Biodiversity,
M. aliensis sp. nov. are as follows. On the female of M. aliensis, the
urosome comprises two somites and the genital double-somite
features proximal and distal extensions (Figure 3AeC; Figure 4A),
while in M. chevreuxi, the urosome comprises three somites and a
large round expansion lies on the right side of the genital double-
somite. On the male of M. aliensis, total length is 0.9e1.0 mm and
the exopodite of the left fifth leg is armed with two lateral spines
and one very short process distally (Figure 4C; Figure 10A), prom-
inently differing with the total length of M. chevreuxi being more
than twice, longer than 2mm, and having an unarmed exopodite of
the left fifth leg.

The unique taxonomy features of Metadiaptomus aliensis are
likely to be reduced by special choice of life history strategies, when
the reproduction, parenting, and growth of M. aliensis populations
are challenged by the host water environment. Life history strate-
gies posit that organisms decide how to allocate resources to
maintain and develop populations, when resources are limited in
the living environment (Wang et al. 2021c). Several studies have
demonstrated that the different body size of Limnocythere inopinata
Baird, 1843 (Crustacea, Ostracoda), populations represent the
adaptive response to variable environment (Yin et al. 2001; Wang
et al. 2021a). As a species of crustacea, the taxonomy characteris-
tics ofM. aliensis, especially the special total length, may contribute
to maintain fitness confronting with high-mountain lake
environment.
129
130
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Figure 7. Drawing of Metadiaptomus aliensis. Female. A: leg I; B: leg II; C: leg III; D: leg IV.
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Distribution and ecology

Rayner and Heeg (1994) studied the distribution modes of
Diaptomidae in southern Africa, and concluded that its subfamily
Paradiaptominae is narrowly distributed in Africa. But several
Paradiaptominae species are also recorded in other regions. For
example, M. asiaticus was found in Asia (Gurney 1929; Vasilyeva
Table 3. Swimming legs IeIV armature formula. Arabic numbers-number of setae;
roman numbers refer to numbers of spines.

Swimming leg Coxa Basis Endopodite Exopodite

Leg I 0-0 0-0 0-1; 1, 2, 3 I-0; 0-0; II, 1, 1, 1, 3
Leg II 0-1 0-0 0-1; 0-2; 2, 2, 3 I-1; I-1; I, 1, 1, 1, 3
Leg III 0-0 0-0 0-1; 0-2; 2, 2, 3 I-1; I-1; I, 1, 1, 1, 3
Leg IV 0-1 0-0 0-1; 0-2; 2, 2, 3 I-1; I-1; I, 1, 1, 1, 3
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Please cite this article as: Wang C et al., A new species of Metadiapto
(Copepoda, Calanoida, Diaptomidae), Journal of Asia-Pacific Biodiversity,
and Smirnov 1995; Rayner 1999, 2000; Yuan et al. 2007; Sinev
et al. 2009; Samchyshyna 2011; Gorlacheva et al. 2014; Federico
et al. 2015). The new species, M. aliensis, lives in the Qinghai-
Tibetan Plateau, suggesting that it may be a Palearctic species.
Additional studies on more regions are necessary to complete the
distribution modes of Paradiaptominae.

Hydrochemical characteristics will greatly influence the distri-
bution and abundance of copepod (Sprules 1975; Byron et al. 1984;
Stoddard 1987). Studies of diaptomid copepods living in high-
altitude lakes at America also show that the abundance of these
species is affected by water depth, trout density, and nutrient
concentration (Liss et al. 1998). Metadiaptomus aliensis sp. nov. can
survive in a wide salinity range from fresh water (2.36 g/L in Tai Co
I) to polyhaline water (21.59 g/L in Zhaxi Co), and in an alkalinity
range from 6.12mmol/L in Tai Co I to 40.39mmol/L in Zhaxi Co. This
species prefers relatively high salinity and alkalinity of host
130
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Figure 8. Female. A: fifth leg, ventral view; B: right leg, ventral view.
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water as indicated by comparing the high density of 17 ind./L in
Zhaxi Co with that of less than 1 ind./L in Tai Co I (ind./L means the
biomass per liter). The biological expedition by Zhao et al. (2005)
suggested that no M. aliensis exists in host water with water
Figure 9. Male. A: right antennule, segments IeXVII; B: right antennule, segments XVIIeXX
view.

Please cite this article as: Wang C et al., A new species of Metadiapto
(Copepoda, Calanoida, Diaptomidae), Journal of Asia-Pacific Biodiversity,
temperature of 16 �C during the summer, while in autumn it occurs
with water temperature of 11 �C, and well develops in 10 �C. These
evidences demonstrate that M. aliensis is a low temperature
species.
II; C: right antennule, segments XIXeXXII; D: urosome (including furcal rami), ventral
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Q6

Figure 10. Male. A: fifth leg, ventral view; B: right leg, ventral view showing the curved proximal claw on the outer margin.
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Conclusions

A new copepod species Metadiaptomus aliensis sp. nov.,
collected from lakes in the Qinghai-Tibetan Plateau, is described.
Presentations of taxonomy, distribution, and ecology characteristics
allow us to conclude as follows.

1. M. aliensis sp. nov. is differentiated by total length, the fifth leg of
both sexes, and the right antennule of the male, compared with
the similar species M. asiaticus Ul’yanin, 1875 and M. chevreuxi
Guerne & Richard, 1894.

2. The low temperature species M. aliensis sp. nov. survives in a
wide salinity range from fresh to polyhaline water, and a wide
alkalinity range from 6.12 to 40.39 mmol/L.

3. The first generic record of M. aliensis sp. nov. in the Qinghai-
Tibetan Plateau contributes to our understanding of the global
biogeography of the subfamily Paradiaptominae.
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