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Abstrac t. Two new species  of the hitherto monotypic Tibetisoperla Huo & Du, 2021, T. elongata 
sp. nov., T. sclerotica sp. nov., are described, illustrated and compared with the type species and other 
Isoperlinae. Tibetisoperla and T. wangluyui Huo & Du, 2021 are newly recorded for Qinghai Province.
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Introdu  ction
The perlodid genus Tibetisoperla Huo & Du, 2021 was recently erected as a monotypic genus for 
Tibetisoperla wangluyui Huo & Du, 2021 under the subfamily Isoperlinae Frison, 1942 (DeWalt et al. 
2021). The males of this genus were ch aracterized by having a simplifi ed aedeagus, a spiny apical sclerite 
of paraproct, divided tergum 10 and reduced vesicle (Huo & Du 2021), presently it is confi ned to Tibe t 
Autonomous Region of southwestern China. The females cannot be distinguished from related genera. 
In the present paper, two additional new species of Tibetisoperla, T. elongata sp. nov. and T. sclerotica 
sp. nov., are described. Yang & Li (2018) list only one perlodid genus from Qinghai Province, therefore 
these new species and T. wangluyui also represent the fi rst record of this genus for Qinghai.  
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Materia l and method s
All adults were collected using an aerial net. The aedeagi were everted by squeezing the abdomen of live 
males before they were preserved in 95% ethanol. The male terminalia were cleared in 10% NaOH. The 
types and other examined specimens are deposited in the Entomological Museum of China Agricultural 
University (CAU), and in the Henan Institute of Science and Technology, Xinxiang (HIST). Specimens 
were examined with the aid of a Leica S8APO dissecting microscope and the color photographs were 
made with a Leica M205FA. The morphological terminology follows that of Huo & Du (2021).

Abbrevi ations for morphological terms used in fi gures
as = apical setae
ce = cerci
pp = paraproct
S7 =  seventh abdominal sternum (and so forth for other segments)
sas = spiny apical sclerite
sgp = subgenital plate
T1 = fi rst abdominal tergum (and so forth for other segments)
V = vesicle
vs = ventrobasal sclerite

Results
Taxonomy

Class Insecta Linnaeus, 1758
Order Plecoptera Burmeister, 1839

Family Perlidae Latreille, 1802

Genus Tibetisoperla Huo & Du, 2021

Tibetisoperla Huo & Du, 2021: 343.

Type species
T. wangluyui Huo & Du, 2021.

Diagnos  is
Small sized. Macropterous. General color brown or black. Triocellate, anterior ocellus smaller. Tergum 
10 with bilobate tip, covered with several large apical setae; paraprocts with spiny apical sclerite. 
Aedeagus membranous, covered by fi ne spines.

Tibetisoperla elongat a sp. nov.
urn:lsid:zoobank.org:act:7B5313C1-F26C-41C5-88BD-7B0486372A08

Figs 1–4

Diag nos  is
General color brownish. Vesicle developed and tongue-shaped, which is almost as long as its width. 
Aedeagus mostly membranous, except for a v-shaped ventrobasal sclerite, generally tubular and slightly 
curved ventrally at apex. Subgenital plate in female  produced and subquadrate, posteriorly with a broad 
arcuate posteromedial notch.
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Fig. 1. Tibetisoperla elongata sp. nov. A. ♂, holotype (HIST), ha bitus, dorsal view. B. ♀, paratype 
(HIST), habitus, dorsal view. C. ♂, holotype (HIST), head and pronotum, dorsal view. D. ♂, holotype 
(HIST), terga 3–9, dorsal view. Abbreviations: see Material and methods.
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Etymology
The specifi c epithet refers to the vesicle being long, which was presumed to be atypical for this genus.

Material examined
Holotype

CHINA • ♂; Qinghai Province, Menyuan County, Daitong River; 37°21′37.99″ N, 101°36′55.30″ E; alt. 
2782 m;  30 Jun. 2021; Wei-Hai Li a  nd Rong-Rong Shen leg.; HIST.

Paratypes
CHINA • 1 ♂; same collection data as for holotype; HIST • 3 ♀♀; same collection data as for holotype; 
HIST  • 1 ♂; same location as for holotype; 37°18′1.38″ N, 101°55′49.82″ E; alt. 2643 m; 26 Jul. 2021; 
Wei-Hai Li and Bin Zhang leg.; HIST.

Description
Male

ADULT HABITUS (Fig s 1A, 1C). Forewing length 8.1–8.5 mm, hindwing length 7.0–7.2 mm (N = 3). Head 
brown with dar  k brown arween ocelli and tentorial callosities. M-line dark brown. Triocellate, anterior 
ocellus smaller. Antennae brownish, scape brown, palpi brownish. Pronotum disc with large area of 
brown to dark brown rugosities and pale medial stripe. Legs brownish. Wings hyaline, veins brown.

ABDOMEN (Figs 1D, 2). Abdomin al terga brownish and terga 1–4 darkly sclerotized. Terga 2–9 each 
with a pair of small dark spots medially and dark medial strip (obscure in young individual). Tergum 9 
bearing two paramedial patches of sensilla on darker posterior margin, patches separated by pale 
T-shaped mesal membrane. Tergum 10 bilobate, distally upcurved with 3–4 thick apical setae. Vesicle 
located on posterior margin of sternum 8, generally tongue-shaped, ca almost as long as its width, 
basally brown but apex paler, covered with hairs. Paraprocts sclerotized, with partially separated apical 
sclerite covered by small terminal spines.

AEDEAGUS (Fig. 3). Membranous except for a v-shaped ventrobasal sclerite, tubular and slightly curved 
ventrally at apex, mostly covered by fi ne spinules, dorsoapical and ventroapical portions bald.

Female
ADULT HABITUS (Fig. 1B). Forewing length 9.0–9.9 mm, hindwing length 7.9–8.2 mm. Body coloration 
similar to male.

ABDOMEN (Fig. 4). Tergum 10 unmodifi ed. Subgenital plate sclerot ized and subquadrate, produced 
posteriorly covering anterior half of sternum 9, with a broad arcuate posteromedial notch.

EGG. Unknown.

Distribution
China: Qinghai Province. Presently only known from two sites along the riverside of Daitong River in 
Menyuan County.

Remarks
The type species of Tib etiso perla, T. wangluyui Huo & Du, 2021 is a dark species and has a reduced 
vesicle on sternum 8, but the new species is a brownish species and has a developed vesicle which 
is present  in typical Isoperla Banks, 1906 (Teslenko & Zhiltzova 2009; Murányi 2011; Szczytko & 
Kondratieff 2015; Cao et al. 2020), another genus of Isoperlinae in China. However, the large apical 
setae of tergum 10 and spiny apical sclerite of paraproct clearly show its placement in Tibetisoperla. 
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Fig. 2. Tibetisoperla elongata sp. nov., ♂, holotype (HIST). A. Terminalia, dorsal view. B. Terminalia, 
ventral view. C. Vesicle, ventral view. D. Vesicle, lateral view. E. Terminalia, lateral view. F. Tergum 
10 and paraproct, dorsal view. G. Apex of tergum 10 and paraproct, lateral view (cercus removed). 
Abbreviations: see Material and methods. 
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The female of T. elongata is different to T. wanglu yui in subgenital plate structure, the former is broadly 
semicircular while the latter is subquadrate. Additionally, T. elongata with a typically posterior notch 
which is indistinct of T. sclerotica. Terga 1–8 of female with black medial stripes and subgenital plate is 
broadly triangular in T. sclerotica. 

Fig. 3. Tibetisoperla elongata sp. nov., ♂, holotype (HIST). A. Aedeagus, dorsal view. B. ♂, Aedeagus, 
ventral view. C. Aedeagus, lateral view. D. Basal half of aedeagus, detail of spinous area, dorsal vi ew. 
E. Aedeagal apex, dorsal view. Abbreviations: see Material and methods.
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Fig. 4. Tibetisoperla elongata sp. nov., ♀, paratype (HIST) A. Head and pronotum, dorsal view. 
B. Terminalia, dorsal view. C. Terminalia, ventral view. D. Subgenital plate, lateral view. E. Subgenital 
plate, ventral view. Abbreviations: see Material and methods.
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Tibetisoperla sclerotica sp. nov.
urn:lsid:zoobank.org:act:5F951431-4255-4A09-B0BB-A645800BB1B1

Figs 5–9

Diagnosis
General color dark brown. Vesicle reduced to a black transverse band. Ventrobasal sclerite of aedeagus 
black, generally subquadrate in outline with a triangular postcentral notch.

Etymology
The specifi c epithet refers to the sclerotized ventrobasal sclerite of everted aedeagus.

Material examined
Holotype

CHINA • ♂; Qinghai Province, Menyuan County, Meihua village; 37°16′6.99″ N, 102°8′3.58″ E; alt. 
2979 m; 30 Jul. 2021; Wei-Hai Li leg.; HIST. 

Parat ypes
CHINA – Qinghai Province • 1 ♀; same locality as for holotype; 31 Jul. 2021; HIST • 2 ♀♀; Menyuan 
County, Xiami Town, Qihankaigou; 37°9′30.73″ N, 102°1′52.09″ E; alt. 2694  m; 3 Jul. 2021; Wei-Hai 
Li a nd Rong-Rong Shen leg.; HIST • 1 ♀; Menyuan County, Zhugu Village, Sigou; 37°7′54.39″ N, 
102°23′57.56″ E; alt. 2570 m; 28 Jul. 2021; Bin Zhang leg.; HIST • 1 ♀; Menyuan County, Liuhuanggou; 
37°47′45.24″ N, 101°14′53.16″ E; alt. 3407.8 m; 29 Jul. 2021; Zhuo-Yin Jiang leg.; HIST • 2 ♀♀; Qilian 
County, Zhamashenxigou, Dongchagou; 38°9′14.18″ N, 100°1′22.40″ E; alt. 3015 m; 9 Jul. 2021; Wei 
Zeng leg.; CAU.

Description
Male

ADULT HABITUS (Figs 5A, C–D). General color dark brown to black (Fig. 5A). Head mostly brown, 
with dark area around ocelli, tentorial callosities and M-line, the area sometimes extending to center of 
occiput. M-line dark brown. Triocellate, anterior ocellus slightly smaller. Antennae brown, scape darker, 
palpi brownish. Pronotum disc with dark brown rugosities and wide, brown, longititudinal stripe disjunct 
with thin black midline. Legs brown, femora darker. Wings hyaline, veins brown. Cerci brownish, apical 
segments darker.

ABDOMEN (Figs 5D, 6, 7A–B). Forewing length ca 7.1 mm, hindwing length ca 6.0 mm. Abdominal 
tergal pattern obscure due to entirely black coloration. Tergum 9 bearing two patches of black sensilla 
on posterior margin by triangular medial membranous area extended anterolaterally forming a T-shaped 
paler marking. Tergum 10 with thin, longitudinal, pale, medial line; distal half bilobate, with 4–5 apical 
setae. Vesicle located on posterior margin of sternum 8, reduced to black transverse band. Paraprocts 
with recurved spiny apical sclerite, covered by ca. 13–14 tiny spines.

AEDEAGUS (Fig. 8). Mostly membranous except for a dark ventroba sal sclerite, sclerite subquadrate with 
triangular postcentral notch; greatly enlarged posterior to ventrobasal sclerite. Aedeagus apical third 
upcurved and generally globular before narrowest nipple-like apex, brownish; mostly covered by fi ne 
spinules but lacking large spine.

Female
ADULT HABITUS (Figs 5B, 9A). Forewing length 7.8–9.8 mm, hindwing length 5.8–8.0 mm (N = 7). Body 
coloration generally similar to male.
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ABDOMEN (Fig. 9B–D). Abdominal segments lighter and terga 1–8 with black m edial tergal stripes in 
young individuals. Tergum 10 unmodifi ed. Sternum 8 with sclerotized lateral portion and poster ior 
subgenital plate, anteromedial portion membranous. Subgenital plate broadly triangular with dense 
long hairs, covering anterior third of sternum 9, with a posteromedial notch; lateral margins partially 
separated and heavily sclerotized. Sternum 9 with a pair of slope paramedial strips.

EGG. Unknown.

Fig. 5. Tibetisoperla sclerotica sp. nov. A. ♂, holotype (HIST) habitus, dorsal view. B. ♀, paratype 
(HIST), habitus, dorsal view. C. ♂, holotype (HIST), head and pronotum, dorsal view. D. ♂, holotype 
(HIST), terga 3–9, dorsal view. Abbreviations: see Material and methods.
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Fig. 6. Tibetisoperla sclerotica sp. nov., ♂, holotype (HIST). A. Terminalia, dorsal view. B. Terminalia, 
ventral view. C. Vesicle, ventral view. D. Vesicle, lateral view. E. Terminalia, lateral view. F. Tergum 
10 and paraproct, dorsal view. G. Apex of tergum 10 and paraproct, lateral view (cercus removed). 
Abbreviations: see Material and methods.
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Distribution
China: Qinghai Province. Presently only known from Menyuan County.

Remarks
The new species closely resembles T. wangluyui Huo & Du, 2021 in dark body coloration and reduced 
vesicle on sternum 8, but it is easily separated from that species by the large ventrobasal sclerite of 
aedeagus which is entirely membranous in T. wangluyui.

Fig. 7. Tibetisoperla sclerotica sp. nov., ♂, holotype (HIST). A. Tergum 10 and paraproct, dorsal view. 
B. Tergum 9, left portion, dorsal view. C. Terminalia, dorsal view. Abbreviations: see Material and 
methods.
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Fig. 8. Tibetisoperla sclerotica sp. nov., ♂, holotype (HIST). A. Aedeagus, dorsal view. B. Aedeagus, 
ventral view. C. Aedeagus, lateral view. Abbreviations: see Material and methods.
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Fig. 9. Tibetisoperla sclerotica sp. nov., ♀, paratype (HIST). A. Head and pronotum, dorsa l view. 
B. Abdomen, dorsal view. C. Subgenital plate, ventral view. D. Subgenital plate, lateral view. 
Abbreviations: see material and methods.



European Journal of Taxonomy 823: 125–140 (2022)

138

Tibetisoperla wangluyui Huo & Du, 2021
Fig 10

Tibetisoperla wangluyui Huo & Du, 2021: 343, fi gs 1–10 (original description). 

Fig. 10. Tibetisoperla wangluyui Huo & Du, 2021, ♂ (HIST). A. Evertred aedeagus, dorsal  view. 
B. Evertred aedeagus, ventral view. C. Evertred aedeagus, lateral view.
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Material examined
CHINA • 2 ♂♂; Qinghai Province, Tianjun County, Buha R iver; 37°34′8.51″ N, 98°39′24.07″ E; 
alt. 3535 m; 13–14 Jul. 2021; Wei-Hai Li leg.; HIST. 

Distribution
China: Tibet and Qinghai provinces. Two males represent the fi rst record for Qinghai Province.

Remarks
This dark brown species is characterized by reduced vesicle with semicircular posterior margin and 
membranous aedeagus lacking sclerite. Two males examined here represent the fi rst record for Qinghai 
Province.

Discussion
The Isoperlinae Tibetisoperla present remarkable morphologic al differences from other genera of this 
subfamily (Huo & Du 2021). Together with the fi nding of these two additional species, bilobate posterior 
half of tergum 10 with large apical setae and a spiny apical sclerite of paraproct appear consistent with 
the type species, and should be considered the generic characters. Whether the aedeagus is with or 
without a sclerite, or sternum 8 has a developed or reduced vesicle, proved to be variable in this genus. 
The genus was originally known from Tibet and soon found in Qinghai Province of China in this study. 
The present discovery may allude to a higher diversity of Tibetisoperla on a wider geographical scale.
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