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Abstract 

Five new subgenera have been erected for thirteen species including 9 new species 
of the genus Baetis from Taiwan, i.e., Margobaetis n. subgen. including B. taiwanensis 
Muller-Liebenau, B. mundus n. sp., B. gracilentus n. sp., B. terminus n. sp. and B. 
facetus n. sp.; Tatubaetis n. subgen. including only B. tatuensis Miiller-Liebenau; 
Tenuibaetis n. subgen. including B. pseudofrequentus Miiler-Liebenau, B. inornatus 
n. sp. and B. arduus n. sp.; Mullerbaetis n. subgen. inclu.ding B. molawinensis Mtiller
Liebenau new record and B. morus n. sp.; Acerbaetis n. subgen. including B. clivosus 
n. sp. and B. yehi n. sp. All species and subgenera have been described based on 
nymphal stage. In addition, the eggs of B. taiwanensis and B. mundus were observed 
via scanning electron microscopy. Key to the subgenera and species are offered. 

Key words: Ephemeroptera, Baetidae, Baetis, nymph, egg, classification, Taiwan, 
new subgenus, new species. 

~Department of Entomology, National Chung Hsing University, Taichung 402, Taiwan, Republic of China. 
Department of Plant Pathology. National Taiwan University, Taipei, Taiwan, Republic of China. 
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Intruduction 

The genus Baetis Leach. I 8 I 5 ts the largest 
genus of Ephemeroptera. •We herein describe 
thirteen species of Baetis, over one-fifth of total 
species of Ephemeroptera of Taiwan. 

The most recent studies of the genus Baetis 
of Taiwan and her neighboring area - Philip· 
pines. Malaysia and Sri Lank, were done by 
Mtiller-Liebenau (1981: 198:2: l984a 1984b; 
1985: Muller- Liebenau and Hubber, 1985). 
She ( 1985) had described three species of 
Baetis from Taiwan. In the present work, 
an additional ten S!Jecies from Taiwan will be 
described. 

We understand that this genus contains 
too many species but that are poor in sub
division. In previous studies. most European 
species were grouped into as species group 
(Miiller-Liebenau, 1973; Sartori and Thomas, 
1991 ). Generally, those species groups lack 
clear definition and we found many species 
could be assigned to none of those species 
groups. Hence a new scheme of subdivision 
is necessary. In the present work, we create 
five new subgenera, i.e., Margobaetis n. subgen., 
Tatubaetis n. subgen., Tenuibaetis n. subgen., 
Mullerbaetia n. subgen. and Acerbaetis n. sub
gen., and attempt to group not only Taiwanese 
species but also the species the neighboring 
areas. 

All types and examined specimens in this 
work were nymphs. The descriptive method 
of mandibular incisor is after Morihara and 
McCaff erty ( 1979). 

In addition, the chorionic structure of B. 
taiwanensis and B. mundus n. sp. were ex
amined using scanning electron microscopy. 
Egg materials were acquired from mature fe
male nymphs (with black wing pads). 

The following new taxa with discordant 
authorial names have been based on contri
bution of each author. The final revision was 
finished by the first author. 

Abbreviations used in the collection lo
calities, collectors and deposition of types are: 
Taiwan (TW), Taipei Hsien (TPH), Ilan Hsien 
(ILH), Hualien Hsien (HLH), Taitung Hsien 
(TTH), Pintung Hsien (PTH), Kaohsiung Hsien 
(KSH), Chiai Hsien (CIH), Yunlin Hsien (YLH), 

.. Namou fuien (NTH). Taichung Hsien (TCH), 
Hsinchu Hsien (HCH), Taoyuan Hsien (TYH). 
Shih-Chang Kang (SCK). Hsien-Cheng Chang 
(HCC). Wen-Bin Yeh (WBY), Department of 
Entomology, National Chung-Hsing University. 
Taichung, Taiwan (NCHU) and National 
Museum of Natural Sdence, Taichung, Taiwan 
(NMNS). 

Genus Baens leach 

The generic characters outlined by Ed
munds et al. (I 97 6) are modified as follows: 

Nymph: 

Body length: 3 - 12 mm. head relatively 
short and high; antennae inserted at about 
midpoint on height of head. Labrum with a 
narrow but distinct median cleft and a row of 
branched setae on anterior margin. Labial palpi 
3-segmented; second segment usually enlarged 
apically on the mesial surface. Prostheca of 
left mandible toothed, apical denticles blunt, 
basal denticles acme, long (Fig. l E); Claw with 
one row of denticles on mesial margin. Hind 
wing pad present or absent. Gills present on 
abdominal segments I - VII or II - VII, single 
lamella, margins serrate, with a few fine setae. 
In most species, three caudal filaments; in a 
few species only two caudal filaments with 
vestigial terminal filament, terminal filament 
always shorter than cerci: long setae present 
on both sides of terminal filament and on 
mesial side of cerci (Fig. l :2). 

Key to the Subgenera and Species of 
the Genus Baeris from Taiwan 

(for nymph only) 

l. The prostheca of right mandible toothed 
(Figs. IE, 7E, lOL); posterior margin of 
paraproct curved evenly, dentate (Figs. l G, 
!OH, l lI, 16L) ................ 2 

• The prostheca of right mandible reduced 
to two fine spicate setae (Figs. l 7F, 18F); 
posterior margin of paraproct with a acute 
extension (Figs. 17G, l 81) .......... . 
Acerbaetis n. subgen . . . . . . . . . . . . 12 
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2 Manrins of gills surround with dark band . -
(Figs. l K: SK) . · · · · · · · · · · · · · · · · · · 
Margobaetis n. subgen ............ 5 

• M::irgins of gills without dark band . . . 3 
J. Labrum with a row of close-set setae near 

anterior margin (Figs. 15 A. l 6A): mesial 
m::irgin of second segment of labial palpus 
with a large lobe almost as large as segment 
Ill (Figs. !SE, 16E): anteromesial corner 
of femur without tufty setae ........ . 
Muilerbaetis n. subgen . . . . . . . . . . . . 9 

• Labrum with a few long acute setae near 
anterior margin (Figs. IA: 14A): mesial 
margin of second segment of labial palpus 
without or only with a small lobe (Figs. l C, 
6C; 1 OC; l 4C); anteromesial corner of fe
mur with a tuft of fine setae (Fig. I OG) ... 
............................ 4 

4. Labial pal pus slender, segment II over 2 x 
as long as segment III (Figs. 110, 130, 
140); paraproct with notched scales medi-
ally (Figs. 111, 14K, 131) ........... . 
Tenuibaetis n. subgen . . . . . . . . . . . 10 

• Labial palpus stout. segment II only slight
ly longer than segment III (Fig. 1 OC): pa· 
raproct without notched scale (Fig. IOH) 
. . . . . . . . . Tatubaetis n. subgen ..... 
..... B. (Ta.) tatuensis Mtiller-Liebenau 

5. Hind wing pads absent (Fig. 9G: mesono
tum with a large pale marking anteromedi
ally (Fig. 9 F) ..... B. (j'vfa.) facetus n. sp. 

• Hind wing pads present (Figs. f F, 6F); 
mesonotum not same as above . . . . . . 6 

6. Abdominal terga IX and X pale distinctly 
(Fig. 11) . . . . . . . . . . . . . . . . . . . . . 7 
Abdominal terga not same as above . . . 8 

7. Abdominal terga I - VIII uniformly dark 
brown (Fig. 19): segment II of labial pal pi 
with over IO pores (Fig. IC): posterior 
spines present on abdominal terga III-X 
............. B. (1Vfa.) mundus n. sp. 

• Abdominal terga I VIII each with a V
shaped marking anteromedially (Fig. 20); 
segment II of labial palpi without or with 
less than 5 pores (Fig. 6C). posterior spines 
present on abdominal terga V - X ..... . 
... B. (1vfa.) taiwanensis Muller-Liebenau 

8. The most jutting of mandibular incisors 
on the medial denticle (Fig. 7F); gills 
slender. lanceola re (Fig. 7 L): terminal fila-

ment ca. 0.43 x as Jong :is cerci ....... . 
. .......... B. (1Ha.) gracilentus n. sp. 

• The most jutting of mandibular incisors 
on the apical denticle (Fig. 8E); gills long 
oval (Fig. 8K); terminal filament ca. 0.65 x 
as long as cerci ................. . 
. . . . . . . . . . . . B. (Ma.) terminus n. sp. 

9. Hind wing pads absent (Fig. 151); gills 6 
pairs; posterior margin of paraproct slight-
ly jutting (Fig. 151) .............. . 
. . B. (Mu.) molawinensis Muller-Liebenau 

• Hind wing pads present (Fig. 161); gills 7 
pairs~ posterior margin of para pro ct curved 
evenly (Fig. ! 6L) ... B. (Mu.) morus n. sp. 

10. Posterior spines of terga acute (Fig. 11 K); 
metanotum with a pale marking postero-
medially (Fig. 1 I H) .............. . 
B. (Te.) pseudofrequentus Mtiller-Liebenau 

• Posterior spines of terga blunt (Figs. !3I, 
l 4L): metanotum uniformly brown .... 
. . . . . . . . . . . . . . . . . . . . . . . . . . 1 l 

11. Labrum with a V-shaped marking (Fig. 
l3A); tergum I with a few posterior spines; 
terga uniformly brown, without distinct 
marking . . . . . . B. (Te.) inornatus n. sp. 

• Labrum without V-shaped marking; ter
gum I without posterior spine; terga pale, 
with distinct markings as Fig. 27 ..... . 
.............. B. (Te.) arduus n. sp. 

12. Gills 7 pairs; anterior margins of femora 
with acute setae (Fig. 17H); posterior 
spines present on terga II X ....... . 
. . . . . . . . . . . . . . B. (A.) ciivosus n. sp. 

• Gills 6 pairs: anterior margins of femora 
without setae (Fig. I 8H); posterior spines 
only present on terga IX and X ...... . 
................ B. (A.)yehi n. sp. 

Subgenus Margobaetis Kang and Yang, 
n. subgen. 

Type species: 

Baetis (Margobaetis) mundus Chang and 
Yang, n. sp. (here designated). 

Description: 

Mature nymph. - Prostheca on the right 
mandible toothed. toothbrush like (Figs. l E, 
6E, 7E. SE. 9E). Ridge between molar and 



o.os -....____.. 

o.os -....___. 

o.s - H ..._____, 

o.s ... F ..___ 

8 

G 

.. . . . . .. . .... \ 
0.05 .... c ._______. 

~I 

0.2 ... 
'--' D 

~J 

~E) 
'·"- L E=> 

0.2 - K ..._____. 

Fig. 1. Nymph of Baetis mundus n. sp. A. Iabrum (left half), dorsal; B, g!ossa and paraglossa, ventral; C, labial 
palpus, dorsal; D. maxilla. ventral; E, mandibular incisors and prosthecae, dorsal: F, metanotum with 
hind wing pads. dorsal; G. paraproct; H, tergum VI, dorsal; I. surface and posteromedial margin of tergum 
VI, dorsal; J, terga IX and X, dorsal; K, gills I- VII; L. hind claw. 
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incisor of mandible with setae (Fi!S. IE: 7F): 
incisor of right mandible fringe with J row of 
long fine serae near mesial margin (Figs. IE. 
6E). Palpus of maxilla ::.-segmented (Figs. ID, 
60). Labial palpus 3-segmented, articulation 
between segment II and III obscure: segment 
II about 2 x as long as segment III. anteromesial 
corner of segment II somewhat jutting (Figs. 
l C, 6C, 7E); paraglossa and glossa subequal 
in size (Figs. l B: 6B: 7B; 88; 98). Terga, 
sterna, dorsum of legs scatter with trapezoidal
based scales (Figs. l G, I: 6G, I, J; 7H, I, K; 
81, J; 91, K). Paraproct with trapezoidal-based 
scales (Figs. I G, 6G). Gills 7 pairs, each gill 
with a dark band surrounding the margin (Figs. 
I K, 8K); margins of gills serrated and with fine 

setae. 
Etymology. - Masculine gender, margo 

(boundary or border), in reference to the 
gill with a dark band surrounding the margins. 

Species included. - Besides the type spe
cies Baetis mundus n. sp., 4 species from Tai
wan should be included in the subgenus Margo
baetis, i.e., B. taiwanensis Mtiller-Liebenau, 
1985, B. gracilentus n. sp., B. terminus n. sp., 
and B. facetus n. sp. 

Remarks: 

Nymphs of this subgenus Margobaetis 
can be recognized from the following com
bination characters: (1) prostheca of right 
mandible toothbrush like; (2) glossa and 
paraglossa subequal in size; (3) terga, stema 
and dorsum of legs with trapezoidal-based 
scales: ( 4) each gill with a dark band sur
rounding the margins. 

Baetis (Margobaetis) mundus Chang 
and Yang n. sp. 

(Figs. 1, 2, 3, 19) 

Mature nymphs: (Figs. 1, 19) 

Body length: male 4.'2 5.9 mm; female 
4.5 - 7 .3 mm. 

Head: Antennae: length ca. 3.2 x width of 
head: neither of scape and pedicel with setae. 
Labrum (Fig. I A): ca. 0.8 x as long as wide, 
with a V-shaped notch anteromedially: dorsum 
with several long acute setae near anterior 

margin. Mandibles {Fig. l E ): left incisor with 
3 + I + 3 denticles; right incisor with 3 (I )+4 
denticles; prostheca of right mandible mani
form; edges between molar and prostheca with 
several fine setae. Maxillae (Fig. ID): maxillary 
pal pus ca. 1.2 x as long as galea-lancinia, 2-seg
mented, segment II ca. l.4x as long as segment 
I. Labium: labial palpus (Fig. IC) 3-segmented, 
the articulation between segments II and III 
obscure; segment I expanded, wider than seg
ment I and II; paraglossa and glossa with long 
acute setae at apices (Fig. IB). 

Thorax: hind wing pads distinct (Fig. IF): 
nota dark brown. mesonotum with a pale 
marking posteromedially. Legs: femora brown, 
pale distally, with I pale, oblong marking on 
basal half; dorsum of tibiae and tarsi with 
trapezoidal-based scales densely; lateral margin 
of each tibia with 1 -6 clavate setae; claw 
convex on mesial margin (Fig. l L); hind claw 
ca. 0.4x as long as hind tarsus. 

Abdomen: Terga: color pattern as Figs. 
1 H and 19, uniformly dark brown, terga IX 
and X pale distinctly. Each tergum with trape
zoidal-based scales densely, posterior spines 
blunt triangular (Fig. l I), present on terga III
X and sterna VII- IX, terga III, IV and stema 
VII, VIII somewhat obscure. Paraproct (Fig. 
I G): sub triangular, surface with trapezoidal
based scales and pores: posteromedial margin 
with irregular, acute denticles. Gills (Fig. l K): 
present on abdominal segments I-VII, long 
oval; each gill with a dark band surrounding the 
margin; tracheae distinct or obscure. Caudal 
filaments: uniformly brown, lightish medially, 
darkish on distal half; terminal filament ca. 
0.62x as long as cerci; basal 3/5 of cerci 
fringe with long fine setae. 

Eggs: (Figs. :!, 3) 

Oval, length ca. I 00 µm, width ca. 70 µm; 
surface of semiglobe doggy, full with rotiform 
structures. In the gap of rotiform structures 
with threads. The remains of semiglobe more 
smooth, with fine reticular ridges. 

Type material: 

Holotype: mature female nymph (in 
alcohol), Kuanwu. Wufeng. HCH, TW, (795 
m), 24 Oct. I 991. SCK and HCC. In NCHU. 
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Paratypes (mature nymph): 600. 8 99, same 
data as for holotype. Joo. 599 in NCHU; 3do, 

399 in NMNS. 

Other mature nymphal specimens examined: 

699. Niaotsui, Chienshih, HCH, TW, (795 
m), J 1 Jul. 1992, SCK; 3do, 199, Chianrern
guu, Maolin, KSH, TW, (205 m), 27 Jul. 1993, 
SCK: 7od, 499, Mirnchyr, Tatung, ILH, TW, 
(1,090 m), 9 Sept. 1993, SCK: 3dd, 499, 
Shitsun, Fuhsing, TYH, TW, ( 1,065 m), 9 Sept. 
1993, SCK; 499, Fushan, Yuanshan, ILH, 
TW, (570 m), 15 Sept. 1993, SCK; 19, Fushan, 

· Yuanshan, ILH, TW, (530 m), 15 Sept. 1993, 
SCK; 7dd, 1399, Harpen, Wulai, TPH, TW, 
(570 m), 16 Sept. 1993, SCK: Id, 499, Jing
yang, Nanao, ILH, TW, (220 m), 17 Sept. 1993, 
SCK; I 9, Fenglin, HLH, TW, (140 m), 18 Sept. 
1993, SCK; 3dd, 499, Tzuyurnchiao, Hsiulin, 
HLH, TW, {1,300 rn), 19 Sept. 1993, SCK; 

Distribution: 

Taiwan. 

Etymology: 

Mundus, L., masculine, meaning clean or 
neat. 

Remarks: 

This new species resembles Baetis taiwan
ensis Muller-Liebenau but can be differentiated 
in nymphs by the following characters: ( 1) 
terga I VIII uniformly dark brown; (2) dor
sum of labial palpus with numerous pores, 
segment II with more than l 0 pores (compare 
between Figs. 1 C and 6C); (3) posterior spines 
present on terga III X, on terga V - X in tai
wanensis; (4) body size larger than in taiwan
ensis; (5) trapezoidal-based scales of paraproct 
denser than in taiwanensis. 

Baetis (Margobaetis) taiwanensis Miiller-Llebenau 
(Figs. 4, 5, 6, 20) 

Bae tis taiwanensis Mtiller-Liebenau, 1985: 94. 

Mature nymphs: (Figs. 6, 20) 

Body length: male 3.7 4.4 mm: female 
4.5 - 5.0 mm. 

Head: Antennae: length ca. 2.8x width of 
head; scape and pedicel with fine setae sparsely. 
Labrum (Fig. 6A): ca. 0.66x as long as wide; 
dorsum with several long acute serne near 
anterior margin. Mandibles (Fig. 6E): left in
cisor with 3+1+3 denticles; right incisor with 
3( 1 )+4 denticles; prostheca of right mandible 
maniform; edge between molar and prostheca 
of right mandible with a few setae. Maxillae 
(Fig. 6D): maxillary palpus slightly longer than 
galea-lancinia. 2-segmented, segment II ca. l .4x 
as long as segment L Labium: labial palpus 
(Fig. 6C) 3-segmented. the articulation between 
segments II and III obscure; paraglossa with a 
row of long acute setae along lateral and mesial 
margins but 3 rows at apex; paraglossa 1.37 x 
as wide as glossa (Fig. 6B). 

Thorax: hind wing pads distinct (Fig. 6F); 
nota light brown or red brown. Legs: femora 
with 2 pale, oblong markings. I distal and I 
basal, the basal one larger than the distal one; 
lateral margins of middle and hind tibiae with 
5 7 clavate setae (Fig. 6G); hind claw ca. 
0.35 x as long as hind tarsus. 

Abdomen: Terga: light brown or red 
brown, color pattern as Figs. 6H and 20. Each 
tergum with trapezoidal-based scales sparsely. 
Posterior spines blunt triangular (Fig. 6I), 
present on terga V X, on tergum V obscure. 
Paraproct (Fig. 61): subtriangular, surface with 
trapezoidal-based scales and pores; postero
medial margin with 4 6 irregular, acute 
denticles. Gills (Fig. 6K): present on abdo
minal segments I- VII, long oval; each gill 
with a dark band surrounding the margin; 
tracheae obscure. Caudal filaments: terminal 
filament 0.60x as long as cerci; basal 2/3 of 
cerci fringe with long fine setae; cerci with 
an obscure band medially and a distinct band 
distally. 

Eggs: (Figs. 4. 5) 

Oval, length ca. 90 µm, width ca. 60 µm; 
surface of whole egg cloggy. full with rotiform 
structures, like cross section of cabbage. In 
the gap of rotiform structures with irregular 
threads. 

Mature nymphal specimens examined: 

Id, 499, Yehyu, Lanhyu, TTH, TW, (20 



.· 

A Kev1sion of the Genus Baeris in Taiwan 

o.os ... 

o.os - J 

0.2 - H 

0.2 .... F ._____, 

o.os .... E 

• 

0.05 - 8 

o.os - c 
.... · .. -: ... 

..... > ,,,.,,.. 

~......,,..-~~I:.-~~~~~~~-

0.1 ... G 

~·4 ~'itP~·'nw 

o.o5 - I 

0.1 - D 
0.2 ... K 

Fig. 6. Nymph of Baetis taiwanensis Mtiller-Liebenau. A, labrum (left half), dorsal; B, glossa and paraglossa, 
ventral; C, labial palpus, dorsal; D, maxilla. ventral; E, mandibular incisors and prosthecae, dorsal; F. 
metanotum with hind wing pads, dorsal; G, tibia, dorsal; H, tergum VI. dorsal; I. surface and postero
medial margin or' tergum VI. dorsal; J. paraproct; K, gills I-VIL 
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m). 3 Apr. i99 I, HCC; 4dd. 799, Chi1an, Ta
tung. ILH. TW, (200 m), 30 May 1991, SCK & 
HCC: 3dd. 3 99, Yehyu. Lanhsu, TTH, TW, 
(30 m). 29 Jul. 1991, HCC: 38dd, 5499, Lan
hsu. TTH. TW, (30 m), 29 Jui. 1991, HCC; 
2dd, 299, Tsaotun, Kuohsing, NTH, TW, 
(190 m), 20 Aug. 1991, HCC: 7dd, 1299, 
Janghur. Kukeng, YLH, TW, (295 m), 26 Jul. 
1993, SCK; 2dd, 899, Tuungtour, Chushan, 
NTH. TW, (255 m), 26 Jul. 1993, SCK; l 2dd, 
1699, Tuungtour, Chushan, NTH, TW, (120 
m), 27 Jul. 1993, SCK; 499, Chairdierguu, 
Liukuei, KSH. TW, (340 m), 27 Jul. 1993, SCK; 
Id. 799, Shanherchiaur, Liukuei, KSH, TW, 
(250 m), 27 Jul. 1993, SCK; 19, Tona Spring, 
Maolin, KSH, TW, (340 m), 27 Jul. 1993, SCK; 
599, Fushan, Yuanshan, ILH, TW, (480 m), 
15 Sept. 1993, SCK; Sdd, 599, Charngchun
chiao. Hsiulin, HLH, nv, (70 m), 19 Sept. 
1993, SCK; 19, Tienhsiang, Hsiulin, HLH, 
TW, (450 m), 19 Sept. 1993, SCK. 

Distribution: 

Taiwan. 

Remarks: 

The chorionic structure resembles that of 
Baetis mundus n. sp. but the rotiform structures 
much sharper and distributed over entire sur
face. 

Baetis (Margobaetis) graci/entus Chang 
& Yang n.sp. 
(Figs. 7, 21) 

Mature nymphs: (Fig. 7) 

Body length: male 4.6 4.8 mm; female 
4.9-5.2 mm. 

Head: Antennae (Fig. 7C): length ca. 3 x 
width of head; scape and pedicel with short 
fine setae sparsely. Labrum (Fig. 7A): ca. 0.66x 
as long as wide; dorsum with several long acute 
setae near anterior margin. Mandibles (Fig. 7F): 
left incisor with 3 +4 denticles, medial denticles 
more jutting than laterals; right incisor with 
3(1)+ I +3 denticles; prostheca of right mand
ible like toothbrush; edge between molar and 
prostheca with a row of setae. Maxillae (Fig. 
70): maxillary palpus ca. l.5x as long as galea
lancinia, 3-segmented, the articulation between 

sagmenrs II and m obscure. Labium: labial 
palpus 3-segmented, the articulation between 
segments lI and m obscure; segment m ex· 
panded, round: anteromesial corner slightly 
jutting (Fig. 7E); paraglossa with 3 rows of 
long acute setae at the apex (Fig. 78). 

Thorax: hind wing pads distinct (Fig. 7G); 
nota light brown, somewhat reddish. Legs: fe
mora slender, with undulate wrinkles medially 
and pores; femora, tibiae and tarsi with trape
zoidal-based scales densely (Fig. 7H): coniform 
spicate setae present on fore leg and absent on 
middle and hind leg; hind claw ca. 0.29 x as 
long as hind tarsus. 

Abdomen: Terga: light brown somewhat 
reddish, color pattern as Figs. 7 J and 21. Post
erior spines acutely triangular, present on terga 
II-X and sterna JV IX medially, obscure on 
sternum IV: Each tergum with trapezoidal
based scales and pores (Fig. 7K). Paraproct 
(Fig. 71): triangular, surface with trapezoidal
based scales and pores: posteromedial margin 
with irregular, acute denticles. Gills (Fig. 7L): 
present on abdominal segments I- VII, slender, 
leaf-like; tracheae distinct; gill I much smaller 
than other gills. Caudal filaments: cerci fade 
distally, basal l /3 of cerci fringe with long fine 
setae; cerci very long, distal segments of cerci 
extended in length, slender, over 2x of basal seg
ments; terminal filament 0.43x as long as cerci. 

Type material: 

Holotype: mature female nymph (in al
cohol), Hwesunlinchun, Lenai, NTH, TW, 
(870 m). 10 Aug. 1991, HCC. In NCHU. 
Paratypes (mature nymph): 5dd, 1099 same 
data as for holotype. 3dd, 799 in NCHU: 2dd, 
399 in NMNS. 

Other mature nymphal specimens examined: 

Sod, 899, same data as for holotype. Id, 
299, Taian-Wenchuan, Taian, MLH, TW, (550 
m), 31 Oct. 1990, SCK: l d, I 9. Hungtou, 
Lanhyu, TTH. TW, (25 m), 3 Apr. 199 l, HCC; 
Id, Chiayan, Hoping, TCH, TW, (l,520m), 
28 May l 991, SCK and HCC; 1 9, Tapa, Wu
feng, HCH, nv, (1,775 m), 23 Oct. 1991, 
SCK and HCC: Id, Mirnchyr, Tatung, ILH, 
TW, (1,090 m), 9 Sept. 1993, SCK; I 9, Shi
tsun, Fuhsing, TYH, TW, ( 1,065 m), 9 Sept. 
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Fig. 7. Nymph of Baetis gracile11tus n. sp. A, labrum, dorsal; B, glossa and paraglossa, ventral; C, antenna! scape 
and pedicel, dorsal; D, maxilla; E. labial palpus, dorsal; F, mandibular incisors and prosthecae, dorsal; 
G, metanotum with hind wing pads, dorsal; H, hind tibia, dorsal; I, paraproct; J, tergum VI, dorsal; K. 
surface and posreromedial margin of tergum VI, dor~; L, gills I- VIL 
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J 993, SCK; 1 9, Parnshankeng, Shuangchi, 
TPH. TW. (!45 m). 10 Sept 1993, SCK: 600, 
499, Fushan. Yuanshan, lLH, TW, (570 m), 

J 5 Sept. 1993, SCK. 

Distribution: 

Taiwan. 

Etymology: 

Graciientus, L.. masculine, meaning slender. 

Remarks: 

This new species is closely related to Baetis 
taiwanensis Muller-Liebenau but can be differ
entiated in nymphs by the following characters: 
(I) gills slender, lanceolate; (2) femora slender 
than in taiwanensis: (3) cerci only on basal 
1(3 fringe with long fine setae; (4) terminal 
filament 0.43x as long as cerci; (5) distal seg
ments of cerci extended in length, slender, 
over 2 x of basal segments. 

Baetis (Margobaetis) terminus Chang 
& Yang n. sp. 
(Figs. 8, 22) 

Mature nymphs: (Fig. 8) 

Body length: male 4.0- 5.4 mm; female 
4.6- 6.0 mm. 

Head: Antennae: length ca. 3.6x width of 
head: surface of scape and pedicel smooth. 
without setae. Labrum (Fig. 8A): ca. 0.8 3 x 
as long as wide: dorsum with several long acute 
setae near anterior margin. Mandibles (Fig. 8E): 
left incisor with 3 +I + 3 denticles, the Ia teral 
more jutting than others: right incisor with 
3 (I)+ I + 3 den tides; prostheca of right 
mandible like toothbrush; edge between molar 
and prostheca with a row of close-set setae. 
Maxillae (Fig. 80): maxillary pal pus ca. 1.5 x 
as long as galea-[ancinia, 3-segmented, the arti
culation between segment II and III obscure. 
Labium: labial palpus slender, 3-segmented, 
the articulation between segments II and III 
obscure (Fig. 8C): paraglossa with a row of 
long acute setae along the lateral and mesial 
margins (Fig. 8B). 

Thorax: hind wing pads distinct (Fig. 8F): 
nota light brown. Legs: dorsum of femora, 

tibiae and tarsi with trapezoidal-based scales 
densely; fore tibia with coniform spicate setae 
but absent in middle and hind tibiae: hind claw 
ca. 0.3 2 x as long as hind tarsus. 

Abdomen: Terga: light brown, color pat
tern as Figs. 8 H and 22. Posterior spines tri
angular (Fig. 8 [), present on te rga III - X and 
sterna VI - IX. obscure on tergum III and 
sternum IV: each tergum with trapezoidal
based scales (Fig. SI). Paraproct (Fig. 8J): 
sub triangular, surface with trapezoidal-based 
scales and pores: posterornedial margin with 
irregular, acute denticles. Gills (Fig. SK): 
present on abdominal segments I- VII. leaf
like: each gill with a dark band surrounding 
the margin; tracheae distinct. Caudal filaments: 
uniformly brow, lightish medially; terminal 
filament 0.65 x as long as cerci: basal 3/5 of 
cerci fringe with long fine setae: distal seg
ments of cerci extend in length, slender, over 
2x as long as basal segments. 

Type material: 

Holotype: mature male nymph (in alco

hol), Piluchi, Lenai, NTH, TW, (2,300 m), 
1 Dec. 1990, WBY. In NCHU. Paratypes (ma
ture nymph): 400, 699, same data as for holo
type; 400, 399, Alishan, CIH, TW, (2,195 m), 
8 Feb.1991, HCC. 500, 699 in NCHU; 3od, 
399 in NMNS. 

Other mature nymphal specimens examined: 

800, 799, same data as for holotype. 9do. 
1399, Alishan,CIH, TW,(:2,195 m),8 Feb. 1991, 
HCC; 800, 899, Hungtou, Lanhyu, TTH, TW, 
(25 m), 3 Aprl 1991, HCC; 2300. 4599, Chia
yan, Hoping, TCH, TW, ( 1,520 m), 28 May 
1991, SCK and HCC; Joo, 299, Hwesunlin
chun, Lenai, NTH, TW, (870 m). 20 Aug. 1991, 
HCC: 1700, 2299, Tapa, Wufeng, HCH, TW, 
( 1,775 m), 23 Oct. 1991, SCK and HCC: 600, 
899, Wufeng, HCH, TW, (1.970 m), 24 Oct. 
1991, SCK and HCC; 200, 299, Laichi, Alishan, 
CIH, TW. (1,035 m), 19 Nov. 1991, SCK: 200, 
599, Mirnchyr, Tatung, ILH. TW, (1,090 m), 
9 Sept. 1993, SCK: Soc, 699. Shitsun. Fuhsing, 
TYH, TW, ( 1,065 m), 9 Sept. 1993, SCK. 

Distribution: 

Taiwan. 
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Fig. 8. Nymph of Baetis tenninus n. sp. A, labrum (left half), dorsal; B, glossa and paraglossa, ventral; C, labial 
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Etymology: 

Terminus. L.. masculine. meaning limit or 

::nd. 

Remarks: 

This new species is closely related to Baetis 
gracilenrus n. sp. but can be differentiated in 
nymphs by the following characters: (I) gills 
wider than in gracilenrus: (:~) apical denticle 
of incisor more jutting than basal and middle 
denticles (Fig. 8E); (3) basal 3/5 of cerci fringe 
with long fine sei:ae; (4) terminal filament ca. 

0.65 x as long as cerci. 

Baetis (Margobaeris) facetus Chang 
& Yang n.sp. 
(Figs. 9, ) 

Mature nymphs: (Fig. 9) 

Body length: male 3.7 - 4.0 mm; female 
4.4 4.8 mm. 

Head: Antennae: length ca. 3.5-x width of 
head; scape and pedicel scatter with short fine 
setae. Labrum (Fig. 9A): ca. 0.63x as long as 
wide; dorsum with several long acute setae 
on the apical half. Mandibles (Fig. 9E): left 
incisor with 3(1)+1 +3 denticles: right incisor 
with 3 ( l) + 4 denticles; prostheca of right 
mandible maniform; edge between molar and 
prostheca with acute setae. Maxillae (Fig. 9C): 
maxillary pa!pus ca. l .4x as long as galea
Iancinia. 2·segmented, subequal in length. 
Labium: labial palpus slender. 3·segmented, 
the articulation between segments II and III 
obscure; mesial margin of segment III slightly 
concave (Fig. 90); paraglossa, with 2 rows of 
long acute setae at the apex on the lateral and 
mesial margins (Fig. 98). 

Thorax: hind wing pads absent (Fig. 91): 
no ta brown. somewhat reddish: mescnotum 
with a large pale marking near anterior margin 
distinctly and with several pale dots on the 
lateral area and fore wing pads (Fig. 9F). Legs: 
tibbe and tarsi scatter with trapezoidal·based 
sciles; hind claw ca. 0.36x as long as hind 
tarsus. 

Abdomen: Terga: brown. somewhat red
dish, color pattern as Figs. 91 and 23. Each 

tergum with trapezoidal-based scales densely. 
Posterior spines triangular (Fig. 9K), present on 
terga II X and sterna VIII and IX, obscure on 
tergum II. Paraproct (Fig. 91): sub triangular, 
surface with trapezoidal·based scales and pores; 
posteromedial margin with 7 - 9 denticles dis
tinctly. Gills (Fig. 9H): present on abdominal 
segments I - VII, slender, leaf-shaped, each gill 
subequal in size; tracheae distinct. Caudal fila
ments: terminal filament 0.58 x as long as 
cerci; basal 3/5 of cerci fringe with long fine 
setae; distal segments of cerci slightly extend 
in length; cerci darkish medially, gradually 
light distally. 

Type material: 

Holotype: mature female nymph (in al
cohol), Shuangtung, Kuohsing, NTH, TW, (260 
m), 20 Feb. 1991, HCC. In NCHU. Paratypes 
(mature nymph): 8dd, I 2 99, same data as 
for holotype. 5dd, 899 in NCHU; 3dd, 499 
in NMNS. 

Other mature nympnal specimens examined: 

5 99, Saoleinchi, Taoyuan, KSH, TW, 
(660 m), 14 Dec. 1990, SCK; Id, 19, Shinlu, 
Shityu, PTH, TW, (205 m), 17 Dec. 1990, 
SCK; 3dd, 19, Laochichiao, Shoufeng, HLH, 
TW, (85m), 3 Apr.1991, SCK; 299, Sani, 
MLH, TW, (265 m), 19 Apr! 1991, SCK; 7dd, 
699, Dongshyhger, Pinghsi, TPH, TW, (280 m), 
31 May 1991, SCK and HCC; 3dd, 19, Kueigo, 
Kuohsing, NTH, TW, (210 m), 16 Nov. 1991, 
SCK; 19, Shuili, NTH, TW, (290 m), 18 Nov. 
1991, SCK; 1 d, 19, Meishan, CIH, TW, (815 
m), 19 Nov. 1991, SCK; Id, 2 99, Weichuan, 
Liukuei, KSH, TW, (235 m), 20 Dec. 1991, 
SCK; 2dd, Tuungtour, Chushan, NTH, TW, 
(120m), 27Jul1993, SCK; ld, 499, Shan
herchiaur, Liukuei, KSH. TW, (250 m), 27 Jul. 
1993, SCK; 2dd, Chianrernguu, Maclin, KSH, 
TW, (205 m), 27 Jul. 1993, SCK; 2 99, Dung· 
shyhger, Pinghsi, TPH, TW, (280 m ), 10 Sept. 
1993, SCK; 1 9, Shuicheliao, Sanhsia, TPH, 
TW, (420 m), 11 Sept. 1993, SCK. 

Distribution: 

Taiwan. 
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Fig. 9. Nymph of Baetis facetus n. sp. A, labrum (left half), dorsal; B, glossa and paraglossa, ventral; C, maxilla, 
ventral; D, labial palpus, dorsal; E, mandibular incisors and prosthecae, dorsal; F, mesonotum with fore 
wing pads, dorsal; G, metanotum with hind wing pads, dorsal; H, gills I-VII; I, paraproct; J, tergum V, 
dorsal; K, surface and posteromedial margin of tergum VI, dorsal. 
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Etymoiogy: 

facetus. L.. masculine. meaning fine or ele· 

g:mt. 

Remarks: 

Nymph of this new species can easily be 
recognized from the following combination 
characters: ( 1) hind wing pads absent: (2) me
sonotum with a large, pale marking antero-. 
medially (Fig. 9F); (3) gills slender, each gill 
subequal in size; (4) color pattern of abdomen. 

Subgenus Tatubaetis Kang and Yang, 
n. subgen. 

Type species: 

Baetis tatuensis Muller-Liebenau, 1985 
(here designated). 

Description: 

Mature nymph. - Labrum with 4 long a
cute setae, 2 submedially, 2 near anterolateral 
corner (Fig. I OA): apex of prostheca of the 
right mandible irregularly toothed, ridge bet
ween prostheca and molar smooth, without se
tae (Fig. IOL). Palpus of maxilla 2-segmented, 
segment II longer than segment l (Fig. IOD). 
Labial pal pus 3-segmented, articulation bet
ween segment II and III obscure, segment Ill 
round. segment II shorter than 2 x of segment 
III (Fig. lOC). Each femur with a tuft of 
fine setae on anteromesial corner (Fig. lOG). 
Terga and stema scatter with lunate-based scales 
(Fig. I Of). Paraproct without scales (Fig. IOH). 
Gills 7 pairs, each gill without a dark band sur
rounding the margin; margins of gills serrated 
and with fine setae. 

Etymology. - Masculine gender, "Tatu" a 
reference to the type species. 

Species included. - Only the type species 
&eris tatuensis Muller-Liebenau is included in 
the subgenus Tatubaetis. 

Remarks: 

Nymphs of this subgenus Tatubaetis are 
easily recognizable from the following com
bination characters: ( l) shape of labial palpus; 
(~) anteromesial corner of each femur with 

tufcy fine setae; (3) ridge between molar and 
prostheca smooth, without setae; ( 4) par:iproct 
without scales. 

B~eti~ (Tatubaetis) tatuensis Muller- Liebenau 
(Figs. 10, 24) 

Baetis tatuensis Muller-Liebenau, 1985: 96. 

Mature nymphs: (Fig. l O) 

Body length: male 3.5 - 6.6 mm; female 
4.0-7.8 mm. 

Head: Antennae: length ca. 2.8x width of 
head: scape and pedicel with fine setae sparsely. 
Labrum (Fig. lOA): ca. 0.63 x as long as wide; 
dorsum with several long acute setae near an
terior margin. Mandibles (Fig. lOL): left in· 
cisor with 3 + 4 denticies: right incisor with 
3 (I)+ 4 denticles; prostheca of right mandible 
maniform; edge between prostheca and molar 
without setae. Maxillae (Fig. !OD): maxillary 
palpus ca. I .3 x as long as galea-lancinia, 2-seg
ment, segment I siightiy shorter than segment 
II. Labium: labial palpus 3-segmented, seg
ments III expanded, round (Fig. lOC); para
glossa with 2 rows of long acute setae along la
teral margin: paraglossa l .4x as wide as glossa 
(Fig. lOB). 

Thorax: hind wing pads distinct (Fig. I 0 F); 
nota with more varied coloration, light brown 
to dark brown, yellowish or milky. Legs: each 
femur with a tuft of fine setae on the antero
lateral corner (Fig. l OG) and with a row of 
clavate setae along the posterior margin (Fig. 
1 OK): fore and middle tibiae with lunate-based 
scales sparsely; claw convex on mesial margin; 
hind claw ca. 0.44 x as long as hind tarsus. 

Abdomen: Terga: same as nota, with very 
varied coioration, color pattern as Figs. I 0 E 
and 24. Posterior spines invisible on terga I
VI (Fig. 1 OI), present on terga VI!-X. obscure 
on terga VII and VIII. Paraproct (Fig. 10 H): 
subtriangular, surface only with fine setae 
and pores: posteromedial margin with 4 6 
denticles. Gills (Fig. I OJ): present on abdo
minal segments I - Vil, oval: tracheae obscure; 
Caudal filaments: terminal filament 0.67 x as 
long as cerci; medial !./5 of cerci fringe with 
long fine setae; the middle of cerci and the 
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Nymph of Baetis tatuensis Miiller·Liebenau. A, labrum (left half), dorsal; B, glossa and paraglossa, ventral; 
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I - VII; K. setae of posterior margin of femur; L, mandibular incisors and prosthecae, dorsaL 
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M;irure nymphal specimens examined: 

:cc. 699. Chian. HLH, TW, (I 10 m), 
I Apr. !''uu. SCK: l ldd, 1799, Alishan, CIH, 
tw. (.:'..020 m), 25 Jul. 1990, HCC; 3dd, 
19. Chihman, Tatung, lLH. TW, (1,130 m), 
18 Nov. 1990. SCK and HCC: 7dd, 499, 
Hengshan. SCH. TW, (220 m), 19 Nov. 1990, 
SCK: 399, Tienchih, Taoyuan, KSH, TW, 
(2.445 m), 14 Dec. 1990, SCK: 8dd, 12 99, 
Fuli. HLH. TW, (370 m), 16 Dec. 1990, SCK; 
5dd. 5¥'9, Tungho, TTH, TW,(70m), 16 Dec. 
1990, SCK; Sdd, 899, Shinlu, Shityu, PTH, 
TW, (205m), 17 Dec.1990, SCK: 3dd. 299. 
Fuyuan, Juisui, HLH, TW, (280 m), 2 Jan. 
1991, SCK; Id, 299, Kaunyuan, Hsiulin, 
HLH. TW, (2,350 m), 3 Jan. 1991, SCK; 3 dd, 
Shuangtung, Kuohsing, NTH, TW, (260 m), 
20 Feb. 1991, HCC; 19 od, 28 99, Peinan, TTH. 
TW, ( 40 m), l Apr. 1991, HCC; I 9, Chenwu. 
:hiao, Hoping, TCH, TW, (1,525 m), 4 Apr. 
1991, SCK; 3 99, Chaiyan, Hoping, TCH, TW, 
(l,470 m), 17 Apr. 1991, HCC; 5dd, 699, 
Sani, MLH, TW, (265 m), 19 Apr. 1991, SCK; 
3dd, 499, Chiayan, Hoping, TCH, TW, (1,520 
m), 28 May 1991, SCK and HCC; 16dd, 1999, 
Thwen, Hoping, TCH, TW, (l ,800 m), 29 May 
1991, SCK and HCC 13dd, 2799, Chilan, 
Tatung, ILH, TW. C:!OO m), 30 May 199 l, SCK 
and HCC; 17dd. 299, Nanhutashan, Tatung, 
ILH, TW, (:2,450 m), 6 Jul. 1991, HCC; 2dd, 
499, Nanhutashan, Tatung, ILH, TW, (2,285 
m), 7 Jul. 1991, HCC: 7 dd, 5 99, Hwesunlin· 
chun, lenai. NTH, TW, (750 m), 19 Aug. 1991, 
HCC; 16dd, 2199, Hwesunlinchun, Lenai, 
NTH, TW, (750 m), 20 Aug. 1991, HCC; 3 dd, 
299, Tsaotun, Kuohsing, NTH, TW, ( 190 m), 
20 Aug. 1991, HCC: 2'.!dd, 3799, Shanlinsi, 
Luku. NTH, TW, (850 m), 22 Aug. 1991, SCK 
and HCC; I 2dd. 1999, Shanlinhsi, Luku, NTH, 
TW. (950 m), 22 Aug. 1991, SCK and HCC; 
4dd, 399, Shanlinhsi. Luku, NTH, TW, (870 
m). 22 Aug. 1991. SCK and HCC: 2dd, 699, 
Luku, NTH, TW. ( 1.040 m). 30 Aug. 1991, 
SCK and HCC; 7dd. 1399. Shanlinhsi. Luku 
NTH. TW. ( l.O I 0 m ). 30 Aug. 1991, SCK and 
HCC: 41 dd. 46 ¥'9, Hsitou. Luku. NTH, TW, 
(l,OIOm). 30 Aug. 1991. SCK and HCC; 7dd, 

999, Tapa. Wufeng, HCH. TW, (1,755 m), 
23 Oct. 1991.SCKand HCC: 13dd. 1599. Wu. 
sichao, Wufeng, TCH. TW, (185 m). 16 Nov. 
1991, SCK: Id, 499, Pinglin, Tsaotun, NTH, 
TW, (190m), 16 Nov. 1991, SCK; 6dd, 599, 
Shuili, NTH, TW, (290 m), 18 Nov. 1991, SCK: 
3dd, 699, Sinchungheng, Hsini, NTH, TW, (540 
m), 18 Nov. 1991, SCK; 6dd, 799, Alishan, 
CIH, TW, (1,135 m), 19 Nov.1991,SCK: 9dd, 
1199, Shanping, Liukuei, KSH, TW, (515 m), 
19 Dec. 1991, SCK; 5dd, 499, Maolin, KSH, 
TW, (180 m), 20 Dec. 1991, SCK; l ldd, 799, 
Wusichiao, Wufeng, TCH, TW, (165 m). 20 Jan. 
1992, SCK: 499, Mayyuan, Chienshih, HCH, 
TW, (665 m), 11 Jul. 1992, SCK; 499, Holiu, 
Chienshih, HCH. TW. (520 m), 11 Jul. 1992, 
SCK; 23dd, 3099, Janghur, Kukeng, YLH, 
TW, (295 m), 26 Jul. 1993, SCK: 299, Tuung
tour, Chushan, NTH, TW, (255 m), 26 Jul. 
1993, SCK; Id, 19, Tuungtour, Chushan, NTH, 
TW, (120 m), 27 Jul. 1993, SCK: Id, 299, 
Chairdierguu, Liukuei, KSH, TW, (340 m), 
27 Jul. 1993, SCK: 7 dd, 999, Shanherchiaur, 
Liukuei, KSH, TW, (250 m), 27 Jul. 1993, 
SCK; 2dd, 1 9, Chianrernguu, Maolin, KSH, 
TW, (205 m), 27 Jul. 1993, SCK; 2dd, 19, 
Gauyaur, Fuhsing, TYH, TW, (400 m), 9 Sept. 
1993, SCK; l d, Dahanchiao, Fuhsing, TYH, 
TW, (640 m), 9 Sept. 1993, SCK; 2dd, 399, 
Mirnchyr, Tatung, ILH, TW. (1,090 m), 9 Sept. 
1993, SCK; 6dd, 799, Shitsun, Fuhsing, TYH, 
TW, (l,065 m), 9 Sept. 1993, SCK: 2dd, 299, 
Dungshyhger, Pinghsi, TPH, TW, (280 m), 
10 Sept. 1993, SCK; 299, Kanchiao, Shuang
chi, TPH, TW, (140 m), 10 Sept. 1993, SCK; 
1 d, Parnshankeng, Shuangchi, TPH, TW, (l 45 
m), 10 Sept. 1993, SCK; 4dd, 399, Kuolai. 
Pinglin, TPH, TW, (315 m), 10 Sept. 1993, 
SCK; I 9, Shuicheliao, Sanhsia, TPH. TW, 
(4'20 m), ll Sept. 1993, SCK; 3dd, 499, 
Chukun, Yuanshan, ILH, TW, ( 180 m), 15 Sept. 
1993, SCK; l d, 399, Fushan, Yuanshan, ILR 
TW, (570 m), 15 Sept. 1993, SCK; 3dd. 19, 
Fushan, Yuanshan, ILH, TW, (530 m), 15 Sept. 
1993, SCK; 3dd, 399, Fushan, Yuanshan, ILH, 
TW, (480m), 15 Sept.1993, SCK; 299, Har· 
pen, Wulai, TPH, TW, (570 m), 16 Sept. 1993, 
SCK; 3dd, 599, Jingyang, Nanao, ILH, TW, 
(145 m), 17 Sept. 1993, SCK: 2dd, 499, Jing
yang, Nanao, ILH, TW, (220 m), 17 Sept. 1993, 



SCK; 266, I 9, L::iochichiao, Shoufeng, HLH, 
TW. (85 m), 18 Sept. 1993, SCK; ! o. ! 9, 
Fenglin, HLH. TW, (140m), 18 Sept.1993, 
SCK: 2dd. 499, Fuyuan, Juisui, HLH, TW, 
(280 m), 18 Sept. 1993, SCK; 200, 299, 
Charngchunchiao, Hsiulin, HLH, TW, (70 m), 
19 Sept. 1993, SCK: 200, 19, Tienhsiang, Hsiu
lin, HLH, TW, (450 m), 19 Sept. 1993, SCK; 
I loo, 1699, Tzuyurnchiao, Hsiulin, HLH, TW, 
(l,300 m), 19 Sept.1993, SCK; 299, Kan
chiao, ShuangchL TPH, TW, (140 m), 13 Nov. 
1993, SCK. 

Distribution: 

Taiwan. 

Subgenus Tenuibaetis Kang and Yang, 
n. subgen. 

Type species: 

Bae tis pseudofrequentus Muller-Liebenau, 
1985 (here designated). 

Description: 

Mature nymph. Labrum with 4 long a-
cute setae, 2 submedially, 2 near anterolateral 
corner (Figs. I IA, l3A, l4A); apex of pros
theca of the right mandible irregularly toothed, 
ridge between prostheca and molar smooth, 
without setae (Figs. l lL, 130, l4E, F). Palpus 
of maxilla 2-segmented, apex of segment II 
with numerous fine setae (Figs. 11 E, l3 H, l 4C). 
Labial pal pus 3-segmen ted, segment II slender, 
longer than 2 x of segment III; anteromesial 
corner of segment II slightly jutting, the jutty 
with fine setae (Figs. I ID, l3D), segment III 
conical, apex somewhat acute. Each femur 
with a tuft of fine setae on anteromesial corner 
(Fig. 14 I); den tides of claw progressively larger 
apically (Fig. l 4H). Terga, sterna, dorsum of 
legs scatter with lunate-based scales (Figs. 11 K, 
13I, 14L). Paraproct with notched scales 
medially (Figs. 11 I, 131, 14K). Gills 7 pairs, 
each gill without a dark band surrounding the 
margin; margins of gills serrated and with fine 
setae. 

Etymology. - Masculine gender, ten uis 
(slender or thin), in reference to the labial 

i 
j 

I 
palpus slender. l I 

Species included. - Besides the type species \ 
Baetis pseudofrequentus Muller-Liebenau, 2 
new species from Taiwan should be included 1 • 

in the subgenus Tenuibaetis, i.e., B. inomatus l 
Kang and Yang, n. sp. and B. arduus Kang and 
Yang n. sp. 

I 

~~b= I 
Nymphs of this subgenus Tenuibaetis are 

easily recognizable from the following com- I 
bination characters: (1) shape of labial palpus; I 
(2) anteromesial corner of each femur with I 

tufty fine setae; (3) ridge between molar and I 
prostheca smooth, without setae; ( 4) paraproct 
with notched scale medially. Tenuibaetis n. 
subgen. is closely related to Tatubaetis n. sub
gen. is closely related to Tatubaetis n. subgen. 
The main differences are the shape of labial 
palpus and paraproct with notched scale medi
ally. 

' 

Baetis (Tenuibaetis) pseudofrequentus 
Miiller-Liebenau 

(Figs. 11, 25) 

I . 
l 
4 

I Baetis pseudofrequentus Muller-Liebenau, 1985: 1 
i 98. i 

Mature nymphs: (Fig. 11) 

Body length: male 3 .2 - 3 .4 mm; 
3.0-3.2 mm. 

female 

Head: Antennae: length ca. 3x width of 
head; scape and pedicel scatter with short fine 
setae (Fig. 11 C). Labrum (Fig. 11 A): ca. 0. 78x 
as long as wide; dorsum with 4 long acute setae, 
2 submedially and 2 anterolaterally. Mandibles 
(Fig. 11 F): left incisor with 3 + 1+3 den tides; 
right incisor with 3+3 denticles; prostheca of 
right mandible maniform; edge between molar 
and prostheca smooth, without setae. Maxillae 
(Fig. l IE): maxillary pal pus ca. 1.3 x as long 
as galea-lancinia, 2-segmented, segment II ca. 
1.5 x as long as segment I. Labium: labial 
palpus slender, 3-segmented, the articulation 
between segments II and III obscure, antero
mesial corner of segment II slightly jutting 
(Fig. 11 D); paraglossa 1.3 x as wide as glossa, 

i . 
t 
I 

I Fig. 

I 
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•, 

with 3 rows of long acute setae .at the apex 
(Fig. 1 IB). 

Thorax: hind wing pads distinct (Fig. 
11 G); nota light brown to dark brown; me· 
sonotum with several pale dots laterally and 
with I W-shaped marking or pale posteriorly 
(Fig. 11 H). Legs: each femur with a dark dot 
submedially, with a row of clavate setae posteri
orly and with a tuft of close-set, fine setae on 
the anteromesial corner: tibiae and tarsi with 
acute setae; hind claw ca. 0.42x as long as 
hind tarsus. 

Abdomen: Terga: light brown to dark 
brown, color pattern as Figs. l IJ and 25. Each 
tergum with trapezoidal·based scales (Fig. I I K). 
Posterior spines acute (Fig. 11 K), present on 
every tergum and sterna VII - IX, obscure on 
sternum VII. Paraproct (Fig. 11 I): subtrian
gular; surface with notched-based scales, pores 
and short fine setae; posteromedial margin 
slightly serrate. Gills (Fig. I l L): present on 
abdominal segments I- VII, oval, gill I and VII 
much smaller than the remainder; tracheae 
obscure. Caudal filaments: terminal filament 
0.60 x as long as cerci; cerci darkish distally; 
basal 4/ 5 of cerci fringe with long fine setae. 

Mature nymphal specimens examined: 

3dd, 799, Liukuei. KSH, TW, (180 m), 
7 Jan. 1989, SCK: 399, Maolin, KSH, TW, 
(180 m), 27 Jan. 1990, SCK; 28dd, 4399, 
Chian, HLH, TW, ( 11 Om), I Apr. 1990, SCK; 
4dd, 299, Nanao, ILH, TW, (150 m), 2 Apr. 
1990, SCK; 5 dd, 8 99, Hsuehtien, Fuli, HLH, 
TW. (260m), 16 Dec. 1990, SCK: 3dd, 799, 
Peinan, TTH. TW, (40m), I Apr.1991, HCC; 
Id, Shuangchi, TPH, TW, (450m), 31 May 
1991, SCK and HCC; 4 dd, 8 99, Tsao tun, 
Kuohsing, NTH, TW, (190 m), 20 Aug. 1991, 
HCC 5dd, 399. Wusichao. Wufeng, TCH, 
TW, (185 m), 16 Nov. 1991, SCK; 2dd, 399, 
Pinglin, Tsaotun, NTH, TW, (190 m), I 6 Nov. 
199 I, SCK; 3dd, 699. Gutyulin, Kuohsing, 
NTH, TW, (225 m), 16 Nov. 1991, SCK; 6dd, 
599, Sinchungheng, Hsini, NTH, TW, (620 m), 
18 Nov. 1991 , SCK: 2 99, Eashan, Alishan, 
CIH, TW, (745 m). 19 Nov. 1991, SCK; l ldd, 
999, Maolin, KSH, TW, (180 m), 20 Dec:. 1991, 
SCK; 3dd, 499, Liukuei. KSH, TW, (210 m), 
20 Dec. 1991, SCK: 299. Wusichiao. Wufeng, 

i 
I 

l 

TCH. 1W, ( 165 m), 10 Jan. !992, SCK: 3do, 1 
5 99, Pinling, Tsaotun, NTH. TW, ( 195 m), 
20 Jan. l 992. SCK: 4dd, 299, Charngchun· 
chiao, Hsiulin, HLH, TW, (70 m), 19 Sept. 
1993, SCK: Id, I 9, Tienhsiang, Hsiulin, HLH 
TW, (450 m), 19 Sept. 1993, SCK. 

Distribution: 

Taiwan. 

Baetis (Tenuibaetis) inornaturs Kang 
and Yang n. sp. 

(Figs. 12, I 3, 26) 

Mature nymphs: (Figs. 12, I 3) 

Body length: male 3.2-3.7 mm: female 
3.5 4.2 mm. 

Head: dark brown, Jightish between eyes 
and antennae, frons with pale markings (Fig. 
l3B). Antennae: length ca. 2.57 x width of 
head; scape pale, darkish laterally, scape and 
pedicel with short fine setae sparsely (Fig. l 3C). 
Labrum (Fig. l 3A): with a V-shaped dark 
marking medially; length ca. 0.8 x as long as 
wide; dorsum with 4 long acute setae near ' 

anterior margin. Mandibles (Figs. 130, lOE): It 

left incisor with 3 + 3 denticles; right incisor 

with 3+ 3 denticles: prostheca of right mandi
ble toothed; edge between prostheca and molar 
smooth, without setae. Maxillae (Fig. I3H): t 
maxillary palpus ca. I .15 x as long as galea- l 
lancinia, 2-segmented, segment II ca. l .7x as • 

long as segment i, brown apically. Labium: ll 
labial palpus slender, 3-segmented, segment II 
light brown. segment III dark brown, the arti
culation between segments II and III pale 
distinct; anterolateral corner of segment II f 
slightly jutting (Fig. 13 F): parag!ossa ca. 2.2 x 
as wide as glossa. venter with 2 rows of long 
acute setae at the apex (Fig. I 3G). 

Thorax: hind wing pads distinct; nota 
uniformly dark brown (Fig. I 3). Legs: dorsum 
of fore femur brown. lightish apically, with I 
oval, pale marking near the base; each femur 
with tufty fine setae on the anterolateral 
corner; tibiae and tarsi with acute setae, hind 
claw ca. 0.43 x as long as hind tarsus. 

Abdomen: Terga: uniformly brown, color 
pattern as Fig. 26: each tergum with lunate· 
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1. color 
lunate-

based scales. Posrerior spines blunt (Fig. 131), 
present on every rergum :rnd sternum IX, ob
scure on rergum I. Paraproct (Fig. 131): sub
·r::in::ul:lr <lift.ace wirh notched scales, pores 
JnJ .;lwr: :1::.: serae. the sc:ile base very fine, 

nearly obscure: posceromedial margin with 
acute serrate. Gills (Fig. I 3K): present on ab
dominal segments I - VIL oval, gill [ and VII 
much smaller than che remainder; tracheae 
distinct. Caudal filaments: terminal filament 
0.65 x as long as cerci: cerci with dark band 
on the middle and the apex; basal 5/6 of cerci 

fringe with long fine serne. 

Fil!. t 2. Mature female nymph of Baetis inomatus 
n.sp. 

Type material: 

Holotype: mature male nymph (in alco
hol), Shitsun, Fuhsing, TYH, TW, (I ,065 m), 
9 Sept. 1993, SCK. [n NCHU. Paratypes (ma

ture nymph): 3dd (2 slidemounted), 2 99 (I 
slidemounted), same data as for holocype: 19 
(slidemounted), Fushan, Yuanshan, ILH, TW, 
(570m), 15 Sept. 1993, SCK. 2dd, 299 in 
NCHU; l d, 19 in NMNS. 

Distribution: 

Taiwan. 

Etymology: 

lnornatus, L, masculine, meaning una

dorned. 

Remarks: 

This new species resembles Baetis pseudo
frequentus Muller-Liebenau but can be differ
entiated in nymphs by the following characters: 
(1) anteromedial cleft of labrum deeper than 
in B. pseudofrequentus; (2) dorsum labrum 
with a V-shaped marking medially~ (3) poster
ior spines blunt but acute in pseudofrequentus; 
( 4) gill I much larger than in pseudofrequen
tus. 

Baetis (Tenuibaetis) arduus Kang 
and Yang n. sp. 
(Figs. 14, 27) 

Mature nymphs: (Fig. 14) 

Body length: male 4.3- 5.2 mm; female 

4.5 5.8 mm. 
Head: Antennae: length ca. 2 x width of 

head; scape and pedicel with short fine setae 
sparsely. Labrum (Fig. 14A): ca. 0.8 x as long 
as wide: dorsum with 4 long acute setae near 
anterior margin. Mandibles (Figs. 14E, !4F): 
left incisor with 3 + ! + 3 den tides; right incisor 
with 3 + I + 3 denticles; prostheca of right 
mandible toothed; edge between the molar 
and the prostheca smooth, without setae. 
Maxillae (Fig. l 4C): maxillary palpus a little 
longer than galea-lancinia, 2-segmen ted, seg
ment II ca. 1.5 x as long as segment I, apex 
with fine setae. Labium: labial palpus (Fig. 
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l 40) slender, 3-segmented: anterolateral corn
er of segment II slightly jutting; paraglossa ca. 
2x as wide as glossa, vemer. \Vi th 3 rows of long 
acute setae at the apex (Fig. 148). 

Thorax: hind wing pads distinct(Fig. !4G); 
nota light brown to brown with pale markings. 
Legs (Figs. I 4I, 141): each femur with a trans
versal dark area on dorsum medially. with a 
row of clavate setae posteriorly and with a 
tuft of close-set, fine setae on the anteromesial 
corner; tibiae and tarsi with acute setae. Claw 
with a row of serration: hind claw ca. 0.40x 
as long as hind tarsus. 

Abdomen: Terga: pale with brown mark
ings, color pattern as Figs. 141 and 27; each 
tergum with lunate-based scales. Posterior 
spines blunt (Fig. l4L), present on terga II- X 
and sterna VIII, IX. Paraproct (Fig. I 4K): sub
triangular; surface with notched-based scales, 
pores and short fine setae: posteromedial mar
gin slightly serrate. Gills (Fig. 14M): present 
on abdominal segments I- VIL oval, gill I much 
smaller than the remainder: tracheae obscure. 
Caudal filaments: terminal filament ca. 0.76x 
as long as cerci; basal 7 I l 0 of cerci fringe with 
long fine setae; cerci darkish on the distal 
half. 

Type material: 

Holotype: mature female nymph (in al
cohol), Tzuenchiao, Hsiu!in, HLH, TW, (2,010 
m), 19 Sept. 1993, SCK. In NCHU. Paratypes 
(mature nymph): 600, 1299, same data as for 
holotype. 400, 8 99 in NCHU; 200, 499 in 
NMNS. 

Distribution: 

Taiwan. 

Etymology: 

Arduus, L, masculine. steep, towering or 
lefty. 

Remarks: 

This new species resembles both Baetis 
pseudfrequentus Muller-Liebenau and B. inor
natus n. sp. but can be differentiated in nymphs 
from pseudofrequentus by the following char
acters: (I) anteromedial cleft of labrum deeper 
than in B. pseudofrequentus: (2) posterior 

spines blunt but acme in pseudofrequenrus; 
(3) sternum I without posterior spines; (4) 
color pattern of abdomen and thorax. Jn com
parism with inomatus, we can differentiate 
them from the gills, color pattern of labrum, 
abdomen and caudal filaments. 

Subgenus Mullerbaeris Kang and Yang, 
n. subgen. 

Type species: 

Baetis molawinensis Muller-Uebenau. 198: 
(here designated). 

Description: 

Mature nymph. - Labrum with a row of 

close-set setae on each side and near anterior ' 
margin (Figs. 15 A, I 6A); Prostheca of the • 

right mandible maniform, each denticle sub- t 
equal in size, incisor of right mandible fringe 
with a row of long fine setae near mesial margin 
(Figs. l 6H, 17 H). Palpus of maxilla 2-seg
mented, mesial margin of segment II retuse 
near the apex (Figs. ! SD, 16D). Labial palpus 
3-segmented, articulation between segment II 
and III obscure: mesial margin of segment II 
with a large lobe almost as large as large as 
segment III (Figs. 15E, I6E). Glossa thin, 
much smaller than paraglossa (Figs. ! SB, l 6B, t 

G). Terga, stema, dorsum of legs scatter with I 

(Fig. 151) or without (Fig. 16 L) postero
internal extension. Gills 6 or 7 pairs, each gill 

· without a dark band surrounding the margin; 
margins of gills serrated and with fine setae. 

Etymology. - Masculine gender, Muller
baetis is named in recognition of Dr. I. Mtiller
Liebenau for her contributions to the oriental 
Baetidae. 

Species included. - Besides the type spe
cies Baeris molawinensis Miiller-Liebenau, 11 
oriental species should be included in the sub· 
genus Mullerbaetis, i.e., B. morus Chang and 
Yang, n. sp. [Taiwan], B. bomeoensis Miiller
Liebenau, I 984 [East Malaysia], B. diffundus 
Miiller-Liebenau, 1984 [West Malaysia], B. dif 
ficilis Miiller-Liebenau, ! 984 [West Malaysia]. 
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B. operosus Muller-Liebenau, I 984 [West Ma
laysia J.B. multus Muller-Liebenau, 1982 [West 
Malaysia]. B. moribarai Muller-Liebenau, 1984 
[W.:st '.Ld:.i\ q:.i ! . B. numeratus Muller-Liebenau, 
198-4 [Wc't .\lalaysiaJ, B. geminatus Muller
uebenau, 1985 [Sri LankaJ, B. pulchellus 
Muller-L1ebenau, 1985 [Sri Lanka], B. ordina
rus Mtiller-Liebenau, 1982 [Sri Lanka]. 

Remarks: 

Species of this subgenus Mullerbaeis are 
easily recognizable from the nymphal charac
ters, the labrum with a row of close-set setae 
near ant.:~ior m:.irgin; mesial margin of segment 
II of m::ixillary pal pus retuse near apex; segment 
II of labial pal pus with a large lobe. In previous
ly studies, above named oriental species were 
grouped into Baetis molawinensis species group 
(Miiller-Liebenau and Hubber, 1985). 

Bat:tis (Mullerbaetis) molawinensis 
Miiller-Liebenau 

(Figs. 15, 28) 

Baetis molawinensis Mi.iller-Liebenau, 1982: 76. 

Mature nymphs: (Fig. 15) 

Body length: male 6.4 - 6.8 mm; female 
6.8-7.2 mm. · 

Head: Antennae: length ca. 3 x width of 
head; scape and pedicel with trapezoidal-based 
soles and short fine setae (Fig. l 5C). Labrum 
(Fig. !SA): ca. 0.70x as long as wide; dorsum 
with a row of close-set, clavate setae near an
terior margin. Hypopharynx: lingua with a 
lobe and a tuft of close-set setae medially (Fig. 
I SF). Mandibles (Fig. I SH): left incisor with 
4+1 +3 denticles; right incisor with 3(1)+1 +3 
J:.:ncicles; prostheca of right mandible mani
form: edge between prostheca and molar 
smooth, without setae. Maxillae (Fig. l 5F): 
max.illary palpus slightly longer than galea
bncinia, 3-segmented, the articulation between 
segments II and III obscure. Labium: labial 
palpus 3-segmented, the articulation between 
segments II and III obscure; mesial margin of 
segment II with a large lobe (Fig. I SE); para
glossa with 3 rows of fine comb-shaped setae 
Jt the apex (Fig. l 5B). 

Thorax: hind wing pads absent(Fig. 15I): 
nota light brown. Legs: femora, tibiae and tarsi 
with short fine setae, short acute setae and 
trapezoidal-based scales densely; hind claw ca. 
0.26x as long as hind tarsus . 

Abdomen: Terga: light brown, color pat
tern as Figs. l 5G and 28. Each tergum with 
trapezoidal-based scales densely (Fig; 15 L). 
Posterior spines blunt, present on terga I X 
and sterna VII - IX, obscure on tergum I. Para
proct (Fig. 15 J): triangular. projecting on post
erior margin: surface with trapezoidal- based 
scales, pores and short fine setae; posterome
dial margin with acute denticles. Gills (Fig. 
l5K): 6 pairs, absent on abdominal segment I, 
long oval: tracheae distinct. Caudal filaments: 
pale, dark distally; terminal filament 0.5 x as 
long as cerci; basal 3/ 5 of cerci fringe with 
long fine setae. 

Mature nymphal specimens examined: 

3dd, 599, Sanmin, KSH, TW, (350 m), 
12 Oct. 1990, WBY; 23dd, 3599, Fushan, 
Yuanshan, ILH, TW (480m), 18 Nov.1990, 
SCK and HCC; 19, Plluchi, Lenai, NTH. TW, 
(2,300 m), 1 Dec. 1990, WBY; Id, 799, Tien
chih, Lenai, NTH, TW, (2,450 m), 26 Jan. 1991, 
SCK and HCC; 600, 299, Yehyu, Lanhyu, 
TTH, TW, (20 m), 3 Apr. 1991, HCC; 9do, 
11 99, Chiayan, Hoping, TCH, TW, (l ,520 m), 
28 May 1991, SCK and HCC; 13dd, 1999, 
Hwesunlinchun, Lenai, NTH, TW, (750 m), 
19 Aug. I 991, HCC; 5 do, 999, Wufeng, HCH, 
TW, (l,970m), 24 Oct.1991, SCK and HCC; 
399, Dahanchiao, Fuhsing, TYH, TW, (640 m), 
9 Sept. 1993, SCK; 299, Fushan, Yuanshan, 
ILH, TW, (530 m), 15 Sept. 1993, SCK; 19, 
Chamgchunchiao, Hsiulin, HLH, TW, (70 m), 
19 Sept. 1993, SCK. 

Distribution: 

Philippines, Taiwan [NEW RECORD]. 

Baetis (Mullerbaetis) morus Chang 
& Yang n. sp. 
(Figs. 16, 29) 

Mature nymphs: (Fig. 16) 

Body length: male 4.8- 7.0 mm; female 
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1glossa, 

. hypo
notum. 

5.0- 7.6 mm. 
Head: Antennae: length ca. 2.7x width of 

hl•:id: 'c:10e and pedicel scatter with trapeze-
...... ..1~..: _: .c::iles and short fine setae: lateral 

rnamn of :;cape with a distinct lobe (Fig. ! 6C). 
Lab~m (Fig. I6A): ca. 0.60x as long as wide; 
dorsum with a row of close-set, forked setae 
near anterior margin. Hypopharynx (Fig. 16F): 
lingua with a lobe and a tuft of close-set setae 
medially. Mandibles (Fig. 16H): left incisor 
with 3+ l +3 denticles: right incisor with 3(1 )+ 
I+ 3 denricles: prostheca of right mandible 
maniforrn: ~dge between molar and prostheca 

smooth. •.vnhout setae. Maxillae (Fig. 160): 
maxillary pal pus ca. l .3 x as long as galea

lancinia, 3-segmenred, the ~rticulation between 
segments II and III obscure. Labium: labial 
palpus 3-segmented. the articulation between 

segments II and III obscure: mesial margin of 
segment lI with a large lobe (Fig. l6E); para
glossa .:J.x as wide as glossa, with 3 rows of long 

ac:Jte :;..:t:ie at the apex (Figs. 16B. I6G). 
Thorax: hind wing pads distinct (Fig. 161); 

noca light brown to dark brown. Legs: each 
femur with a dark triangular marking antero
medially, with short acute setae and coniform 
setae, dorsum with trapezoidal-based scales; 

tibiae and tarsi with short acute setae and fine 
sctae (Fig. I 6J): hind claw ca. 0.45 x as long 
as hind tars us. 

Abdomen: Terga: lighr brown to dark 
brown, color pattern as Figs. l 6K and 29. Each 
lergum with lunate-based scales densely (Fig. 
16M). Posterior spines acute, present on every 
tergum and sterna VII - IX. Paraproct (Fig. 
16l): subcriangular. surface with trapezoidal
bascd scales; posteromedial margin with ir
regular dencicles. Gills (Fig. I6N): present on 
abdominal s<?g:Ticnts I - VIL long oval, gill I 
much small~r dun <Hher gills: tracheae distinct 
or invisible. Caudal filaments: terminal fila
ment 0.70x as long as cerci: cerci with dark 

b:ands on middle and the end: basal 7 fl O of 
«rd fringe with long fine setae. 

Type material: 

Holotype: mature female nymph (in al
cohol). Kuohsing, NTH. TW, (240 m). 20 Feb. 
1991, HCC. [n NCHU. Paratypes (mature 
nymph): 600. 1599, same data as for holotype. 

499, 1099 in NCHU: 2do, 599 in NMNS. 

Other mature nymphal specimens examined: 

900, 1199, same data as for holotype. 

I Sod, 2699, Chukun, Yuanshan, ILH, TW, 

(180 m), 18 Nov. I 990, SCK and HCC; l d, 

Tehyu, Lanhyu, TTH. TW, (20 m), 3 Apr. 1991, 
HCC; 5do, 799, Hungtou, Lanhyu, TTH, TW, 

(25 m), 3 Apr. 1991, HCC; 1200, 699, Tsao
tun, Kuohsing, NTH, TW, (190 m), 20 Aug. 
1991, HCC; lo, 399, Tapa, Wufeng, HCH, 
TW, (l,775 m), 23 Oct. 1991, SCK and HCC; 

200, 299, Shuili, NTH, TW, (290 m), 18 Nov. 
1991, SCK; 4do, 399, Wusichao, Wufeng, 
TCH, TW, (90 m), 22 Nov. 1991, SCK; 8 do, 
799, Kanchiao, Shuangchi, TPH, TW, (140 m), 

I3 Nov. 1993, SCK. 

Distribution: 

Taiwan. 

Etymology: 

Morus, L., masculine, meaning silly or fool-

ish. 

Remarks: 

This new species resembles Malaysian spe
cies Baetis operosus Muller-Liebenau but can 

be differentiated in nymphs from labrum with 
forked setae near anterior margin but with 

branched setae in operosus. 

Subgenus Acerbaetis Kang and Yang, 

n. subgen. 

Type species: 

Baetis (Acerbaetis) clivosus Chang and 

Yang, n. sp. (here designated). 

Description: 

Marure nymph. Prostheca on the right 
mandible reduced to two fine spicate setae, 
incisor of right mandible fringe with a row of 
long fine setae near mesial margin (Figs. 1 7, 
l 8F). Pal pus of maxilla 3-segmented, articu

lation between segment II and HI oblique. 
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ipe and 
·1entrnl; 
dorsal; 

obscure (Fig. 180). Labial palpus 3-segmented, 
irticul::uion betwean segmenc II and m ob
scure: segmenr III wider than segment n (Figs. 
·-r · .,. Terga, sterna, dorsum of legs scat-

... Jezoidal-based scales (Figs. l 7H, I: 

1 ~ G. H. J J. Paraprocc with a acute, postero
mternal excension (Figs. l ?G, 18 [). Gills 6 or 
7 pairs. each gill with a dark band surrounding 
the margin (Figs. l 7K, 18K): margins of gills 
serrated and with fine setae. 

Etymology. -Masculine gender, acer (sharp 
or cut:ing), in reference to the paraproct with a 
.!Cute ·· ::era-internal extension. 

Species included. - Besides the type spe
cies Baeris clivosus n. sp., 3 oriental species and 
4 European species should be included in the 
subgenus Acerbaetis, i.e., Europe: B. muticus 
(Linnaeus, 1758), B. navasi Mi.iller-Liebenau, 
1974, B. albinatii Sartori and Thomas, 1989 
Jnd B. oukaimeden Thomas and Sartori, 1991; 
•)r:e:n: B. yehi n. sp. [Taiwan], B. laetificus 
:.l..;iL'- ~ .. c:Jenau, 1984 [Malaysia]; B. floreus 
~r;Iar.:s!!'.. l 937 [Japan]. 

Remarks: 

Species of this subgenus Acerbaetis are 
easily recognizable from the nymphal charac
ters, the prostheca of right mandible reduced 
to two fine spicate setae and paraproct with a 
1cute. postero-internal extension. In previously 
stuJ;.. 1bove European species were grouped 
:ncn Baeris muticus species group (Muller
Liebenau, 1973: Sartori and Thomas, 1991 ). 

Baetis (Acerbaetis) cfivosus Chang 
& Yang n. sp. 
(Figs. 17, 30) 

Marur: qvmphs: (Fig. 17) 

Body length: male 4.2 - 5.8 mm; female 
4.8 6.2 mm. 

Head: Antennae: lengch ca. 3.7x width of 
head; scape and pedicel scatter with short 
fine setae. Labrum (Fig. 17 A): ca. 0.64 x as 
long as wide: dorsum with 6 long acute setae, 
4 near amerolateral corners and 2 in submedian 
Jrea. Mandibles (Fig. l 7F): left incisor with 
-~---1 >:·:-~les: right incisor with 3(1)+3 

denticles: prostheca of right mandible like 
b\fori:.ed hair. Maxillae (Fig. 170): ma.wlary 
palpus ca. ! .2 x as long as galea-lancinia, 3-
segmented. the articulacion between segments 
II and !U obscure. Labium: labial palpus (Fig. 
I 7C) 3-segmented, the articulation between 
segments II and III obscure: paraglossa l .5 x 
as wide as glossa. with 3 rows of long acute 
secae along lateral margin (Fig. l 78). 

Thorax: hind wing pads distinct (Fig. 
17 E): no ta dark brown; mesonotum with a 
pale marking medially. Legs: each femur (Fig. 
17H) with large, light brown markings and 
shagreened area, with numerous acute setae 
near anterior margin: dorsum of femora, tibiae 
and tarsi with short setae and with trapezoidal
based scales densely; claw with 11-13 denti
cles~ hind claw ca. 0.34 x as long as hind tarsus. 

Abdomen: Terga: dark brown, lightish on 
anterior and lateral areas of each tergum, color 
pattern as Fig. 30; each tergum with a Y
shaped marking medially (Fig. 17 J) and with 
M-shaped based scales densely (Fig. 171); post
erior spines triangular, present on terga II- X 
(Fig. 17 I) and sternum IX. Paraproct (Fig. 
17 G): triangular, surface with trapezoidal
based scales and pores densely; posteromedial 
margin with irregular denticles and with a acute 
extension lobe. Gills (Fig. l 7K): present on 
abdominal segments I-VII, long oval, gill I 
much smaller than other gills; each gill with a 
dark band surrounding the margin: margins 
of gills serrated and with fine setae. Caudal 
filaments: uniformly light brown, lightish dis
tally; terminal filament 0.45 x as long as cerci; 
basal half of cerci fringe with long fine setae. 

Type material: 

Holotype: mature female nymph (in al
cohol), Shanlinsi, Luku, NTH, TW, (850 m), 
22 Aug. 1991, SCK and HCC. in NCHU. 
Paratypes (mature nymph): Sdd, 599, Shuili, 
NTH, TW,(290m), 18 Nov.1991,SCK: 6dd, 
599, Weichuan, Liukuei, KSH, TW, (235 m), 
20 Dec. 199 L SCK. 7dd, 799 in NCHU: 4dd, 
399 in NMNS. 

Other mature nymphal specimens examined: 

Id, 299, Sanmin. KSH, TW, (350 m), 
12 Oct. 1990, WBY: 5dd, 499, Taian-Wen-
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labial 
cisors 
stero-

~huan. Taian, MLH. TW. (500 m), 3 I Oct. 
t990. SCK: 5dd, 699. Saoleinchi, 1'aoyuan. 
KSH. TW, (660 m). 14 Dec. 1990, SCK; Id. 
499. 'lnwuchaio, Haituan. TTH. TW, (500 m). 

15 L. ~. 1990, SCK: 2 cci. 5 99. Fenchifu. Ali
shan. CIH, TW, ( 1,585 m). 8 Feb. 199 I, HCC: 
.+66. 7 99, Sunchitsun. Tacung, ILH. TW. 
(750 m). 30 May 1991, SCK and HCC 6dd. 
799, Sunchit, Tatung, ILH. TW. (720 m). 
30 May 1991, SCK and HCC; 3dd, 399, Hwo
shauliao, Pingshi, TPH. TW. (380 m), 31 May 
1991. SCK and HCC; 466. 399, Sinchungheng, 
H>i:';. NTH, TW, (620 m). 18 Nov. 1991, SCK: 
Joe 699, Weichuan, Uukuei, KSH. TW, (235 
m). 20 Dec. 1991, SCK: 399, Wusichiao, Wu
feng, TCH. TW, (165 m), 20 Jan. 1992, SCK: 
16, 1 9, Chianrernguu, Maolin, KSH, TW, (205 
m), 27 Jul. 1993, SCK: Id'. 299, Gauyaur, 
Fuhsing, TYH. TW. (400 m), 9 Sept.1993, 
SCK: Id, 19, Mirnchyr, Tatung, ILH. TW, 
( 1.090 m). 9 Sept. 1993, SCK: 6dd', 8 99, 
FushJ11. Yuanshan, ILH, TW, (480 m). 15 Sept. 
1993. SCK: 3dd, 599, Harpen, Wulai, TPH, 
TW, t570 m), 16 Sept. 1993, SCK; 2dd, 499, 
Jingyang, Nanao, ILH, TW, (220 m), 17 Sept. 
1993, SCK: 19, Tienhsiang, Hsiulin, HLH, 
TW, ( 450 m ), 19 Sept. 1993, SCK; 4dd, 8 99, 
Tzuenchiao, Hsiulin, HLH. TW, (2,010 m), 
19 Sept. 1993, SCK; 266, 299, Kanchiao, 
Shuangchi. TPH, TW, (140 m), 13 Nov. 1993, 

SCK. 

Distribution: 

Taiwan. 

Etymology: 

Clivosus, l., masculine, meaning hilly or 

steep. 

This new species resembles Baetis yehi 
n. sp. but ..:an be differentiated in nymphs by 
lhe following characters: (l) gills 7 pairs but 
with 6 pairs in yehi: (2) right mandible without 
or with few setae on the ridge between pros
theo Jnd molar; (3) abdomen with posterior 
spines on terga II - X but only on terga IX and 
X in ye hi: ( .+) anterior maroin of f emora with 

"' nun::·"u' ;..:ute setae. 

Baetis (Acerbaeris) yehi Kang 
and v.,_ng n. sp. 

(Figs. 18. 31) 

Mature nymphs: (Fig. I 8) 

Body length: male 4.0 5.5 mm; female 

4.7 -6.0 mm. 
Head: Antennae: pale, scale with dark 

brown area laterally: scape and pedicel with 
few short fine setae. Labrum (Fig. I SA): ca. 
0.64x as long as wide; dorsum with 6 long 
acute secae, 4 near amerolateral corners and 2 
in sub median area. Hypopilarynx (Fig. J 8 B): 
superlingua with fine setae along mesial margin 
and on apex of dorsum; lingua with a medial 
lobe anterodorsally. Mandibles (Figs. 18E, !8F): 
left incisor with 4+ 3 denricles; right incisor 
with 4+ 3 demicles; prosrheca of right mand
ible like biforked hair. Maxillae (Fig. I 8 D ): 
maxillary palpus ca. 1.2 x as long as galea
lancinia, 3-segmemed, the articulation between 
segments II and III oblique, obscure. Labium: 
labial palpus (Fig. ! 8C) 3-segmented, the arti
culation between segments II and III obscure; 
paraglossa 1.5 x as wide as glossa, with 3 rows 
of long acute setae on lateral margin (Fig. l8G). 

Thorax: hind wing pads distinct; nota 

brown. Legs: each femur uniformly pale, 

slender, dorsum with a few trapezoidal-based 
scales, anterior margin without setae (Fig. ISH); 

claw with 6 7 denticles. 
Abdomen: Terga: uniformly light brown, 

color pattern as Fig. 31; posterior spines tri

angular, only present on terga IX, and X, 
tergum IX few, sterna I - IX without posterior 
spine. Paraproct (Fig. 181): triangular, surface 
with a few trapezoidal-based scales and pores; 
posteromedial margin with irregular dentides 
and with a acute lobe. Gills (Fig. 18K): 6 pairs, 
present on abdominal segments II VII, long 
oval, gill I much smaller than other gills; each 
gill with a dark band surrounding the margin. 
Caudal filaments: broken. data unknown. 

Type material: 

Holotype: mature female nymph (in al

cohol), Sanmin, KSH, TW. (350 m), 12 Oct. 
1990, WBY. In NCHU. Paratypes (mature 
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1ornatus 

nymph): 3cC: i 2 slidemounted ). ;99. 5ame data 

35 for h(.)lorype 3 oo. 2 99 in :-;CHU: 19 in 

NMNS. 

Discribution: 

T:.llwan. 

Etymology: 

Name :ifter :-.1r. Win-Bin Yeh. in recogni· 
tion of his collection. Masculine. 

Remarks: 

This ne1.\ spe...:1es resernoie~ .\blaysian 
species Baeris laeti[icus Muller· Liebena u but 
can be differentiated in nymphs by the fol-

30 

low.mg chara.:ters: I I l posterior spines ,only 
present on cerg:i IX :ind X: bur on terga VT - X 
in fatificus: (,) :inrernir margin of femora with-

out setae. 

Acknowedgements 

This rese::irch was financi::illy supported 
by the National Science Council (NSC) under 
project NSC82-0409-B-005-! l. We also thank 
Dr. Liang-Yih Chou. Taiwan Agricultural Re· 
search Institute. Taichung. Taiwan, for assisting 
scanning electron microscopy in the studing of 
eggs. Thanks are also extended to our colleague 
Mr. Wen-Bin Yeh for his collections. 

/ 

·' .... 

31 ~ -~· ••• -v • • 

lmm 

'":>.::I terga. 30, Baeis clivosus n. sp., } l. B. yehi n. sp. 



References 

Edmunds, G. F., Jr., S. L. Jensen -and L. Bemer. 
1976. The mayflies of North anri Central 
America. Minneapolis (Univ. Minnesota 
press) x+ 330 pp. 

Morihara, D. K. and W. P. l\f-:Cafferty. 1979. 
The Baetis larvae of North America (Ephe
meroptera: Baetidae). Trans. Amer. En
tomol. Soc. l 05 (2): 139 - 221. 

Muiler-Liebenau, L 1973. Morphological char· 
acters used in revising the European species 
of the genus Baetis Leach, pp. 182-198. 
In· Peters W. L and Peters J. G. (eds.). 
Proceeding of the first International 
Conference on Ephemeroptera. Btil. Lei
den~ 

------. 1981. Review of the Original Ma
terial of the baetid genera Baetis and Pseu
docloeon from the Sunda Islands and the 
Philippines described by G. Ulmer, with 
some general remarks (Insecta: Ephemer
optera). Mitt. Hamburg Zool. Mus. Inst. 
78: 197 -208. 

-----. 1982. New species of the family 
Baetidae from the Philippines (Insecta, 
ephemeroptera). Arch. Hydrlbiol. 94(1): 
70-82. 

------. 1984a. New genera and spec 
of the family Baetidae from West-M.al~y, 
(River Gombak). (Insecta: Ephemeropter 
Spixiana 7(3): 253-284. . 

------. I984b. Baetidae from Sabah (E~ 
Malaysia) ( Ephemeroptera ). pp. 85 - ~ 
In: V. Landa, T. Soldan & M. Tonner (Edsi 
Proc. 4th Intern. Conf. Ephemeropter 
Czechoslovak Acad. Sci., Cseke Bude1l 
vice, Czechoslovakia. 

------. 1985. Baetidae from Taiwan wi 
remarks on Baetiella Ueno, 193 l (Insec 
Ephemeropt~ra). Arch. Hydrlbiol. 104(1 
93-1l0. 

Miiller-Liebenau, L and M. D. Hubbard. 198• 
Baetidae from Sri Lanka with some gener: 
remarks on the Baetidae of the orient 
region (Insecta: Ephemeroptera). Florid 
Entomol. 68(4)· 537-561. 

Sartori, M. and A.G. B. Thomas. 1991. Cort 
tribution to the systematics of Bae~ 
muticus (L.) and allied species from Sout.i 
Western Palearctic region (Ephemeroptera? .. 
~:;~~~:;& ~~s~~:h;z.~r~~ga1~~ds\ ~~~:: 
view and Strategies of Ephemeroptera am· 
Plecoptera. Sandhill Crane press, Florid~ 
588 pp. 


