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The genus Cinygmina ( Ephemeroptera : Heptageniidae) in China,
with a description of a new species
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Abdtract : Chinese members of the genus Cinygmina are reviewed. Four known species ( C. hunanensis, C. odliquigtrita, C.

rubromaculata, C. yixingensis) and one new oecies ( C. furcata 9. nov.) are compared , described and illugtrated. One new

syronym, C. rubromaculata (= C. hainanersis) is esablished.
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The genus Cinygmina was egtablished by Kimmins
(1937) based onimagosof C. assamensis. The larval
characters of this genus were firg reported by Jensen
(1972) . You et al. (1981) and Braasch and Soldan
(1984) discussed and defined its generic characters.

Jensen (1972) argued that this genus was related
to the Afronurus. However , Tshermova et al. (1986)
and Kluge (1988) denoted it to the subgenus of
Ecdyonurus. We followed the original generic rank of
Cinygmina here based on charactersof both imagps and
larvee that are unique within the Heptageniidee. The
males of this genus can be di gingui shed from other hep-
tageniids by plate-like titillators or the absence of them
and relative longer basd segments of foretars (0.6 -
0.9 times as long as ssgment 2) . The larvae possess
unique glls: dorsd larellae of glls 5 - 6 with addit-
iond projections (Fg. 8).

Although the genus has only 13 known ecies ©
far (Braach 1990 ; Braasch and Sldan 1984 , 1987a,
1987b, 1988; You et al. , 1981; Wu and You 1986;
Zhang and Cai , 1991) , it has been found from India to
the Russan Far Eas ( Kimmins 1937; Braasch and
Dldan 1984, 1988 ; Tsherrova € al. , 1986) . In Chi-
na, this genus has been collected frequently from Hain-
an Povince to the suburbs of Beijing municipality , and
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has been preliminarily sudied by Wu e al. (1986) ,
Zhang and Cai (1991) and You and Qui (1995). In
uthern and eagern China, Cinygmina larvee are usur
aly the dominant heptageniid population of benthic in-
vertebrates, and larvae of several ecies usudly livein
the same habitat. Inorder to facilitate identification and
to inprove on previous inadequate descriptions, we re-
cently reexamined all Ginygmina types and specimens
inour collection. One new ecies and one synonym are
erected here, and the key characteridics of the other 4
known secies are briefly revienved.

1 Cinygminafurcata sp. nov. (Fgs. 1- 6)

Mae imagp (in aoohol) : body length 10.0 -
10.5 mm, forewing 11.0 - 11.5 mm, cerci 34.0 -
37.0 mm. Body pae to pae ydlow. Byesdark , dmog
contiguwous dorsdlly. Vertex and nota pale ydlow , su-
ture yellow to brown. Forewings trangarent except gig-
ma regon, < and R1 cells ssmhydine, veinspde, a
dark mark at wing base (Fg. 1) . Hindwings 3.5 mm,
vendtion as shown in Fg. 2. Forelegs pae, forfenora
pae ydlow. Ratio of forefenora tibiee tard =1.0 1.2

1.5, order of foretarsal segmentsin descent is 2, 3,
1,4,5,fird ssgrent segment 2=1.0 1.2. Midegs
and hindlegs pale, tard 0. 35 times as long as tibiae,
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combined length of them same as that of fenora. Basd
segment of hindtars shorter than segment 5 but longer
than any other segments. Abdomen pde , pogerior mar-
gnso terga dark brown (Fg. 3).

Genitaia: forceps with a short basal segment ,
combined length of segment 3 - 4 less than 0.5 times
second one.  Subgenital plate with broad emargination ;

pend lobes divergent , U-shaped cleéft between them;
goices of pend lobes expanded dightly , location of go-
nopore concave (Figs. 4 - 5). Each pend lobe has a
slerorized titillator plate ventraly (Fg. 4) , median
potion of pena lobe ridged corsdly (Fg. 5). Cerci
yellowi sh brown.

Fgs. 1- 6 Ginygminafurcata 9. rnov.
1. Forening; 2. Hindning; 3. Tergum4; 4. Genitdia (vertra view) ;
5. Penes (dorsd view) ; 6. Termind abdomen of femde (ventrd view) .

Femde imagp (in doohol) : Body 10.0 mm,
foreming 12. 0 mm, cerci 35.0 mm. Sergum 7 extend-
ing backwards dightly , pogerior margin round. Rogteri-
or margin of and plate projected (Fig. 6) .

Diagnod's: Anong the limited number of ecies
in which adults have been reported , Cinygmina furcata
$. rnov. rdatesto C. hunanensis and C. assamensis
because the males of these p. have smilar plate-like
titillators. However , the penes of C. hunanensis have
an obvious median projection between the two pend
lobes , while the other two goecies have no projection , a
clear U-shgpe emargnation between the pend lobes.
C. furcata 9. nov. can be diginguishedfrom C. as
samensis by the bifurcated apices of the pena lobes.

Bynology: furcata (feminine form of Latin word
furcatus , forked) indicatesforked gpicesof pend lobes
and divergence in them.

Materials examined: holotype <, SarMu-Fn

(dt. 780 m) , TiarMu Mountain, Zhgiang Prov. ,
China, leg. ZHAO MingShui on 1998 -29; parer
types: 2 ¢ ¢8 ¢ ¢, same as holotype, 1999~ -26;
1 ¢, sare as lolotype, 1998 -30; 1 92 ¢ ¢,
same as holotype, 1998 -7; SarLi-Tin (640 m) ,
sare as holotype , 1998- -4; 40 ¢ ¢ subimagps, Fur
TurrXi , Sheo-Wu, FRjjian Pov. , China, leg. YOU
DaSou, 1980 -13; 3 ¢ ¢ subimags, Da zZhu-
Lan, Huwshan, Anhui Pov. , China, leg. YOU Da
Sou and WU Xin-Yong, 1983-V.

2 Cinygmina hunanensis Zhang et Cai, 1991
(Fgs. 11, 15)

CGinygmina hunanersis Zhang et Cai , 1991: 237. Types: mde,
male subimagp , from Hunan Province.
Remarks: As C. furcata 9. mov. , the mae
genitalia of this gecies has plate-like titillators , but the
pend lobes are very dmilar to those of C. yixingensis
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(Fg. 11) . Moreover , the abdomind terga of this e
cies are brown dorsdly with dark pogerior margins
(Fg. 15). The terga of C. yixingensis are dightly
darker than those of this pecies and have two digin-
guished longitudina dark brown dripes (Fg. 18) .
Materials examined: < holotype and 9 ¢ o3 ¢

¢ paratypes, Jing-BianrXi, ZhangJiaJie, Hunan

Pov. , 1986-VI-18, leg. by ZHANG Jun and SHE

Shu-Shen; 10 ¢ ¢ subimagps, same as former , 2001-

VIII-17, leg. L1 Huo-Hun and ZHANG Rui-Le .
Digribution: Hunan.

FHgs. 7- 10 Larvad charactersdf Cinygmina from China
7- 8. C. rubromaculata: 7. Habitus; 8. Lamdlad gll 6; 9. Abdomind merk paternof C. odliquistrita;
10. Abdomind merk paternof C. yixingersis.

3 Cinygmina obliquistrita You et al. , 1981 (Fgs.
9,12, 16)

CGinygmina obliquistrita You et al. , 1981: 26. Types: nde, fe-
male, from Jiangsu Province.

Cinygmina odiquistrita Wu e al. , 1986: 65 (larvae descrip-
tion) .

Remarks: The imagind dage of this gecies can
be easly diginguished by their unique oblique brown
terga marks (Fg. 16) . Moreover , the pend lobes di-
verge remarkably (Fig. 12) . Thelarvais smilar to that
o C. rubromaculata, terga 5, 8 and 9 have diginct
pae marks, but are a different shgpe. Larvee of this
goecies are dightly browner than those of C. rubromac
ulata. The abdomen of a larvais as shown in Hg. 9.

Materials examined: < holotype, 13 ¢ ¢ para
types, 5 larvee, Ming-Ling, Yi-Xing, Jiangsu Pov. ,
1980 ; 4 ¢ ¢6 2 2, ChangMing, Qii-Ding,
Qiizhou Pov. , 20000 -9, LI Chuarr Ren and ZHOU
ChangFa; 5 ¢ 10 ¢ ¢, Sanggang, Wu Vi Moun-
tan, Rjian Pov., 1995 -10, YING Ling and
ZHOU Chang-Fa; 2 ¢ ¢, Z-Xi dream, QanShan,
Jiangki Pov. , 1993 -18, LU Liang and ZHU Chang-
Dong; 15 ¢ ¢ 10 ¢ ¢, Huang Tu-Ken, Anhui
Pov. , 1996 -1, ZHOU ChangFa; 20 ¢ < sub-
imagps 5 ¢ ¢, Hongiang, Hunan Pov. , 1985 -
21, ZHANGJun and SHE Shu-Shen.

Didribution: Quizhou, Fujian, Zhgiang, Anhui ,
Jiangsu , Jiangxi , Hunan.
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Fgs. 11- 18 Theimagnd charactersdf Cinygmina from China
11- 14. Mde genitdia (vertrd view) : 11. C. hunarensis; 12. C. obiquistrita; 13. C. rubromaculata; 14. C. yixingersis;
15- 18. Tergum 5 (dorsd view, show merk pattern) : 15. C. hunanensis; 16. C. obliquistrita; 17. C. rubromeculata; 18. C. yixingersis.

4 Cinygmina rubromaculata You et al., 1981
(Fgs. 7,13, 17)

Cinygmina rubromaculata You & al. , 1981: 28, Types: mde,
femde, from Jiangsu Province.
Ginygmina rubromaculata Wu et al. , 1986: 65 (larvael descrip-
tion) .
Cinygmina hainanersis She e a. , 1995: 72. Sn. nov.
Remarks: This geciesis unique in the genus be-
caue o its abdomina pigmentation: median portion of
terga pae ydlow and reddish laterdly (Fg. 17) . The
male genitdia has an obvious projection between the two
pend lobes (Fg. 13). The larvae of this ecies are
larger than those of the other known gecies and have
more pae dots and marks on the body (Fg. 7).
Based on the holotype and paratypesof C. hain-
anensis , We now believe this ecies be a hew syronym
o C. rubromaculata. Inthe originad description, She
et al. (1995) reported that they are Smilar on shape of
the genitalia and abdomina color pattern, but the pos-
tions of gineson the penesaf C. hainanensis are dif-
ferent from those of C. rubromaculata. However , we
believe that the variahility in pena lobe podtions (they
may be divergent greatly or dightly) is such that the
ineson their bases can not be used in classfication.
Materials examined: < Iolotype, 48 ¢ 27 ¢ ¢
paratypes, 14 larvee, Minding, Yixing, Jiangsu
Pov. ,1980 ;5 ¢ ¢, Mongun, Monga, Yunnan
Pov. , 2001- -24, ZHOU ChangFa; 80 & ¢80 ¢

¢ , Changming, Quiding, Quizhou Prov. , 2000 -8,
L1 ChuarrRen and ZHOU Chang-Fa; 30 larvae, Bai-
jing, Huishui, Qizhou Pov., 20000 -10, LI
Chuan-Ren and Zhou Chang-Fa; 13 ¢ ¢ , Hongiang,
Hunan Prov. , 1985 -21, ZHANGJun and SHE Shu-
Shen; 1 sand4 ¢ ¢7 ¢ ¢ (holotype and paratypes
o C. hainanersis) , Tongshi , Hainan Pov. , 1986

-30, ZHANGJun and SHE Shu-Shen; 5 ¢ 10 ¢

¢, MenrTourGu, Bejing, 2001- -25, ZHOU
Chang- Fa.

Didribution: Suthern, easgern and rorthern Chi-
na; Russan Far Ead.

5 Cinygmina yixingensis Wu et You, 1986 (Fgs.
10, 14, 18)

Cinygmina yixingersis Wu e You, 1986: 280. Types: nmde,
femde, fromJiangsu Province.

CGinygmina yixingerss Wu e al. , 1986: 66 (larvae descrip-
tion) .

Remarks: Male o this gecies has a didinct fin-
ger-like projection between divergent pena lobes (Fg.
14) ; terga of adults with a darker median potion and
pogerior margin, two longitudina gripes can be digin-
guished (Fg. 18). The larvee are browner than those
of C. rubromaculata, and possess fewer pale dots and
marks, terga with ome regular pae dots (Fg. 10).
The meature mae larvae can be identified by oolor pat-
tern and darker dorsdl terga.

Materid s examined: < holotype, 10 ¢ 6 ¢ 22
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¢ J subimagps paratypes, 10 larvae, Minding, Yix-
ing, Jiangsu Pov. , 1980- ; 10 ¢ 415 ¢ 2100 lar-
vee, Fengshan, Jinggu, Yunnan Pov. , 2001- -6,
ZHOU Chang-Fa; 1 ¢ subimagp (reared from larva)
Longie, Jingdong, Yunnan Pov., 2001- -12,
ZHOU ChangFa; 50 ¢ 950 ¢ 2100 larvae, Chang
ming, Quiding, Quizhou Pov. , 2000- -8, LI Chuarr
Ren and ZHOU ChangFa; 14 ¢ ¢8 ¢ ¢ , Maoyang,
Hainan Pov. , 1986 -31, ZHANG Jun and SHE
Shu-Shen; 100 ¢ ¢100 ¢ ¢ & &, Laibang, Huws
han, Anhui Pov. , 1983 , YOU DaSvou; 3 ¢ 5
2 ¢, MerrTou Gu, Bejing, 2001- -25, ZHOU
Chang- Fa.

Didribution: Hainan, Yunnan, Quizhou, Zhe-
jiang, FRujian, Jiangk , Hunan, Jiangsu, Anhui,

Henan , Beijing.
Key to Chinese species (male imago)
1. Peneswith platelike titillaors (Figs. 4, 11) 2
Penes without titillators but with sharp gpines (Figs. 12
- 14) 3

2. Penes without median projection between pend lobes
(Fg. 4) ; pogerior margns o terga dark brown (Fg.
3) C. furcata sp. nov.
Penes with clear median projection between pend lobes
(Fg. 11) ; pogerior margns and median portionsof terga
dark brown (Fg. 15)
3. Abdomind terga each with a par of clear oblique brown
dripes (Fg. 16) C. obliquistrita

C. hunanensis

Abdomen without oblique gripes 4
4. Abdomind tergawith redd sh pigmentations laterdly (Fg.
17) C. rubromacul ata

Abdomind terga with median dark brown pigmentations
dordly (Fg. 18)
Key to larvae o Chinese species
1. Abdomind terga 5, 8, 9 pde, with ydlowish brown dots
(Fgs. 7,9) 2
Abdomind terga 5, 8, 9 ydlowish brown, with regular
parsd pae dots (Fg. 10) C. yixingensis
2. Body with diginct large pde dots and merkings dorsdly

C. yixingensis

(Fg. 7) C. rubromaculata
Body with smdll pae dots and merkings dorsdly (Fig. 9)
C. obliquistrita
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