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Abstract

A small collection of baetine mayfly nymphs from Taiwan is studied. Six new spe-
cies in three baetid genera are described in detail. The species are: Baetis taiwanensis
sp.n., Baetis tatuensis sp.n., Baetis pseudofrequentus sp.n., Pseudocloeon latum sp.n.,
Psendocloeon ultimum sp.n. and Neobaetiella macani sp.n. A new species group within
Pseudocloeon, the latum group, is proposed. The newly described species of Baetis and
Psendocloeon are the first nymphal species records of these genera from Taiwan. The
genus Baetiella UeNo, 1931, is discussed. The type species Baetiella japonica ImanisH,
1930, is transferred to Pseudocloeon, hence Baetiella became a junior synonym of Pseudo-
cloeon. The new genus Neobaetiella is established; it includes Baetiella japonica na Ima-
NiIsHI, 1940 (nymph), Baetiella sp. UENo, 1955 (nymph) and the herein described Neobae-
tiella macani sp.n. Baetiella japonica na is the type species of Neobaetiella and its name
is replaced by Neobaetiella uenoi comb. nov.

Introduction

The Ephemeroptera fauna and particularly the baetid fauna of Taiwan is
hitherto very poorly known. Urmer (1912) in his study on “H. Sauter’s For-
mosa-Ausbeute” mentioned nine species, two of which are Cloeon species, i. e.
adults of C. marginale Hacen and C. virens KLapALex. No Baetis, Pseudocloeon
or Baetiella species are recorded by Urmer (1912) and except for Baetiella sp.
UENoO, 1955, no baetid nymphal descriptions exist from Taiwan. Therefore the
results of the study of this small collection of baetid nymphs from Taiwan, col-
lected by Dr. G. F. Epmuns, Jr. & C. H. EpMunDs in 1978, is an important
contribution to our knowledge of the baetid fauna of this island. Three new
species of Baetis, two new species of Pseudocloeon and one new species of Neo-
baetiella new genus are described herein. Cloeon nymphs are not represented in
Dr. Epmunp’s collection. All nymphs studied were contained in a single vial.

The material studied, including the type specimens, is returned to Dr. G.
F. Ebmunbs, Jr., Department of Biology, University of Utah, Salt Lake City,
U.S.A.
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1. Baetis taiwanensis sp.n.
Figs. 1,7, 14

Material: 5 nymphs
Description: Body length (mature Q nymph) 3.5 mm, cerci 1.5 mm, terminal
filament only slightly shorter than cerci. — Color pattern on pronotum and

dorsum of abdomen as in Fig. 7. Caudal filaments creamy with dark band behind
middle. — Dorsal surface and posterior margin of terga as in Fig. 14. — Labium:
3rd segment of labial palpus rather straight on outer margin; paragloassa apically with
two unregular rows of submarginal long bristles. — Hind wing pads well deve-
loped. — Gills: 7 pairs developed, 1st gill very small compared to rest. — Legs: all
three segments covered with scales and scale bases, claws with a row of ca. 11—12 den-
ticles.

Fig. 1. Nymph of Baetis taiwanensis sp.n.: a) left half of labrum; b) left half of labium; ¢}
paraglossa at higher magnification, ventral; d} right maxilla; €) canini and molar area of
left and right mandible; f) paraproct; g) left half of metanotum; h) gills I—VII; i) leg; k)

claw.
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Fig. 2. Nymph of Baetis tatuensis sp.n.: a) left half of labrum; b) left half of labium; c)
paraglossa at higher magnification, ventral; d) right maxilla; ) canini and molar area of
left and right mandible; f) paraproct; g) left half of metanotum; h) gills I—VII; i) leg; k)

claw.

Holotype: Mature @ nymph on slide preparation: Taiwan. Ta-Tu-River, 4km
N. of Tsaotun. 11. 10. 1978. leg. G. F. Epmunps, Jr. & C. H. Epmunps. — Para-
types: 2 slide preparations of whole nympbhs, 1 slide preparation of metanotum with
hind wing pads, 1 maxilla and paraproct; 2 nymphs in alcohol.

By the following characteristics Baetis taiwanensis sp.n. shows a certain si-
milarity to B. idei from W. Malaysia (MULLER-L1EBENAU 1984 a): 1) the color pat-
tern on the pronotum and on dorsum of abdomen; 2) the spines on posterior
margin of terga which appear in both species transparent; 3) labrum; 4) man-
dibles; 5) paraproct; and 6) largely developed hind wing pads. Differences are
mostly seen in the 3rd segment of the labial palpus which is rounded in B. idei
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but rather straight in B. tiwanensis sp.n.; small bristles on outer margin of
tibia as in B. idei are not developed in B. taiwanensis sp.n.

Both B. idei and B. taiwanensis sp.n. are at present not included in any spe-
cies group.

2. Baetis tatuensis sp.n.
Figs. 2, 8, 15

Material: 2 nymphs
Description: Body length (mature @ nymph): 3.4 mm, cerci ca. 2.2 (tips are
broken off), terminal filament 1.6 mm. — Color pattern of pronotum and dorsum

Fig.3. Nymph of Baetis pseudofrequentus sp.n.: a) left half of labrum; b) left half of la-

bium; c) paraglossa at higher magnification, ventral; d) right maxilla; €) canini and

molar area of left and right mandible; f} left half of metanotum; g) paraproct; h) gills of
segment I, IV and VIL; i) gill of segment IV at higher magnification; k) leg; 1) claw.
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Fig. 4. Nymph of Pseudocloeon latum sp.n.: a) labrum; b) left half of labium; c) paraglossa

at higher magnification, ventral; d) right maxilla; €) canini and molar area of left and

right mandible; f) right half of metanotum; g) paraproct; h) base of caudal filaments; i)
leg; k) claw.

of abdomen as in Fig. 8. Caudal filaments uniformly light brownish or creamy. —
Dorsal surface and posterior margin of terga as in Fig. 15. Spines on posterior margin
of terga I—-VI almost lacking, on terga VI—X developed and pointed. — Labium:
inner apical lobe of 2nd segment only slightly developed; apical bristles on ventral
surface of paraglossa rather single, no regular row. — Gills: 7 pairs developed. —
Hind wing pads well developed. — Legs: outer margin of tibia of all legs with
an unregular number (1—5) of clavate bristles; claws with about 10 denticles of nearly
same length; all three leg segments covered with scales and scale bases; tibial seam hardly
recognisable. v

Holotype: Mature @ nymph on slide preparation: Taiwan. Ta-tu-River, 4km
N of Tsaotun. 11. 10. 1978. leg. G. F. EpMunbs, Jr. & C. H. EbMuNDs. — Paratype:
1 slide preparation of mature nymph.

Baetis tatuensis sp.n. shows a certain similarity to B. laetificus from W. Ma-
laysia (MULLER-LIEBENAU 1984 2) based on the posterior margins of terga: both
species have no or at least tiny spines on posterior margins of segment I to V or

7 Archiv f. Hydrobiologie, Bd. 104
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VI, whereas, the spines are clearly developed on the posterior segments. The
scale bases on the terga are somewhat trapezoid in both species. B. laetificus is
easily separated from B. tatuensis sp.n. by the divided prostheca of the right
mandible and the tongue-like prolongation at the inner apical margin of the
paraproct (both characteristics are typical for the European muticus species
group). B. tatuensis is not associated with any known species group.

3. Baetis psendofreguentus sp.n.
Figs. 3,9, 16

Material: 9 nymphs

Description: Body length (mature ) 3.1 mm, cerci 2.9 mm, terminal filament
1.4mm. — Color pattern of pronotum and dorsum of abdomen as in Fig. 9.
Caudal filaments light brownish with even lighter band behind middle. Femur with
dark area near middle of dorsal surface. — Dorsal surface and posterior margin of
terga asin Fig. 16. Labium: inner apical lobe of 2nd segment slightly developed. —
Maxilla with one (or more) fine bristle on outer margin near base of apical teeth (this
bristle is very difficult to recognise and is therefore not used as a character state). —

Fig. 5. Nymph of Pseudoclocon ultimum sp.n.: a) labrum; b) left half of labium; c) para-
glossa at higher magnification, ventral; d) right maxilla; e) canini and molar area of left
and right mandible; f) right half of metanotum; g) paraproct; h) leg; i) claw.
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Fig.6. Nymph of Neobaetiella macani sp.n.: a) labrum; b) left half of labium; c) para-

glossa at higher magnification, ventral; d) left maxilla; €) canini and molar area of left and

right mandible; f) antenna; g) base of caudal filaments; h) coxal gill; i) paraproct; k) right
half of metanotum; 1) leg; m) claw.

Gills: 7 pairs of gills developed, first gill considerable smaller than rest. — Hind
wing pads well developed. — Legs: dorsal surface of femur with a number of
clavate bristles, tibia with same kind of bristles near tibial seam; tibia near outer margin
with clavate bristles that appear splitted in slide preparation (Fig. 3 k), no scales or scale
bases on dorsal surface of legs.

Holotype: mature male nymph on slide preparation: Taiwan, Ta-tu-River,
4km N of Tsaotun. 11. 10. 1978. leg. G. F. Epmunps, Jr. & C. H. Epmunps. — Para-
types: 1slide preparation of & nymph, 7 nymphs in alcohol.

The nymph of B. pseudofrequentus sp.n. appears closely related to B. fre-
quentus from Sri Lanka (HusBarD 8 MULLER-LIEBENAU, in press). This rela-
tionship is most evident by the mouthparts and the bristling on the legs. Also
the color pattern on pronotum and dorsum of abdomen as well as the dorsal
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surface and posterior margin of terga are very similar. Differences are seen in
the labium with labial palpus, glossa and paraglossa more elongate than in B.
pseudofrequentus sp.n.

It might be interesting to mention that B. frequentus in the collection from
Sri Lanka is by far the most frequent species of all species studied from there.
In the small collection from Taiwan, contained in a single vial, altogether 19
baetid nymphs of 5 species are determined. Out of these, B. pseudofrequentus
sp.n. is represented by 9 specimens. If this small collection is looked at as a
cross section of the baetid species from that location, B. pseudofrequentus sp.n.
actually is the most frequent species, as is B. frequentus in the collection from

Sri Lanka.

4. Pseudocloeon latum sp.n.
Figs. 4, 10, 17

Material: 2 nymphs

Description: Body length: mature @ 3.2mm, cerci 2.8 mm, terminal filament
only 1 segment. — Color pattern of pronotum and dorsum of abdomen as in Fig.
10. Terga dorsally curved and therefore extremely wide especially in anterior segments
(approximately twice as wide as corresponding sternum) (Fig. 10); tergum I more than
twice as wide as tergum X. — Dorsal surface and posterior margin of terga shown in
Fig. 17. — Labrum slightly wider at base than in frontal part and about twice broad
as long, ventrally directed. — Labium: inner apical lobe of 2nd segment weakly de-
veloped, shorter than broad, in combination with 3rd segment rather eggshaped. —
Antennae: Basal segments covered by head capsule; inner margin of segments not
serrated. — Caudal filaments at inner margin fringed with swimming bristles,
terminal filament reduced to one segment only. — Legs: femur without small sub-
marginal bristles, tibia of all three legs with only 1 row of long bristles, tarsus without
long subapical bristle near inner margin (see Verification Table in MOLLER-LigBENAU
1982: 296).

Holotype: mature @ nymph on slide preparation: Taiwan, Ta-tu-River, 4km
N of Tsaotun. 11. 10. 1978. leg. G. F. Epmunps, Jr. & C. H. Epmunps. — Paratype:
1 nymph in alcohol.

Pseudocloeon latum sp.n. is not associated to any Psewdocloeon species group
proposed by MuLLER-LiEBENAU (1982). From these species it differs mainly by the lack of
a long subapical bristle on tarsus near inner margin, further by having only one row of
long bristles on tibia of 3rd leg, (except P. atoki, Philippines, with also only 1 row of
such bristles).

5. Pseudocloeon ultimum sp.n.
Figs. 5, 11, 18

Material: 1 o nymph, 1 @ nymph

Description: Body length: ca. 2.8 mm, length of cerci not known (broken off),
terminal filament reduced to 29 segments, which is somewhat longer than usual in
Pseudocloeon. — Color pattern on pronotum and dorsum of abdomen as in Fig. 11.
The pattern on the pronotum rather undefined and the clear pattern as usual in Pseudo-
cloeon (and Acentrella) nymphs is not developed. Terga of normal width, not extremely
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’ 4
Fig. 7 Fig. 8
Fig.7. Nymph of Baetis taiwanensis sp.n.: color pattern of pronotum and dorsum of
abdomen.

Fig. 8. Nymph of Baetis tatuensis sp.n.: color pattern of pronotum and dorsum of abdo-
men.

wide in anterior segments as in P. latum sp.n. Cerci brownish. — Dorsal surface and pos-
terior margin of terga as in Fig. 18. — Labrum equal at base and in frontal part,
about twice as broad as long. — Labium: 3rd segment of labial palpus shorter than
broad. — Antennae: flagellum of the single specimen with 14 segments, inner margin
not serrated. — Hind wing pads reduced, narrow, about three times as long as
wide. — Gills: 7 pairs of abdominal gills developed. — Legs: outer margin of tibia of
third leg with one row of long bristles, inner margin of tarsus without subapical long
bristle near apex. — Terminal filament fringed with swimming bristles on both
margins (probably the cerci are fringed with swimming bristles at inner margin).

Holotype: o nymph on slide preparation: Taiwan, Ta-tu-River, 4km N of
Tsaotun. 11. 10. 1978. leg. G. F. Epmunbs, Jr. & C. H. EpmunDs. — Paratype: 1 Q
nymph in alcohol.

Pseudocloeon ultimum sp.n. shows a certain similarity in the color pattern
to P. proximum from Sabah (MULLER-LIEBENAU 1984 b): in both species the
typical Pseudocloeon (and Acentrella) basic pattern on pronotum is not de-
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Fig. 10

Fig. 11

Fig.9. Nymph of Baetis pseudofrequentus sp.n.: color
pattern of pronotum and dorsum of abdomen.

Fig.10. Nymph of Pseudocloeon latum sp.n.: color
pattern of pronotum and dorsum of abdomen.

Fig. 11. Nymph of Psendocloeon ultimum sp.n.: color
pattern of pronotum and dorsum of abdomen.
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veloped (Fig. 11) but is more undefined; also the pattern on dorsum of abdo-
men is very similar in both species. Regarding morphological character states
both species have in common the short and broad 3rd segment of the labial
palpus. P. ultimum sp.n. differs clearly from P. proximum in the following
morphological characteristics: in opposite to P. ultimum sp.n. as described
above P. proximum has the inner margin of antennal segments serrated, outer
margin of tibia of 3rd leg with two rows of long bristles, and tarsus with a long
subapical bristle near apex.

As the preceding Pseudocloeon latum sp.n., P. ultimum sp.n. is not placed in
any known Pseudocloeon species group (MULLER-LiEBENAU 1982). Based on the
lack of a second row of long bristles on the outer margin of tibia of the 3rd leg
and the lack of a long submarginal bristle on tarsus near apex in both P. latum
sp.n. and P. ultimum sp.n. another species group in Pseudocloeon is established:
the latum group, including P. latum sp.n. and P. ultimum sp.n.

Neobaetiella new genus.
= Baetiella japonica na ImanisHi, 1940, nymph
= Baetiella sp. UENo, 1955, nymph.

Ueno (1928: 51—52, Fig. 18 a—k) described the nymph of a baetid species
from Japan as ?Acentrella (sp.n.?). This nymph has no hind wing pads and has a
reduced terminal filament. The nymph appears to be Psexdocloeon.

Imanistr {1930) gave the description of the o and Q of a baetid species
from Japanese torrents which were reared from nymphs. The front wings have
the intercalaries in pairs. IManisHr referred to Ueno’s (1928) nymphal descrip-
tion and named his species Acentrella japonica. He also referred to BENGTssON’s
(1912) original description of Acentrella, but pointed out that his species from
the Hira-Gawa River has no hind wings. Therefore this species also appears to
be Pseudocloeon (Acentrella has well developed hind wings which are smaller
than “normal”’, and smaller in @ than in ©', and the hind wings have no costal
projection. Until now Acentrella has been known only from the European
area of the Palaearctic Region).

Ueno (1931: 220—222) in his original description of the genus Baetiella re-
marked that the nymph of his genus was already treated by him as an unde-
termined form of Acentrella? (Ueno 1928). Ueno (1931) transferred Imanishr’s
(1930) Acentrella japonica to the new genus Baetiella. Ueno remarked: “The
most important characteristics of this new genus are as follows: (i) absence of
hind wings, (ii) caudal setae of the nymphs are 2, (iii) last joint of the labial
palpus obtusely conical”. All these characters are also true for Pseudocloeon,
and Ueno also pointed to a close relationship between Baetiella and Pseudo-
cloeon of which the imagos of the letter have marginal intercalaries in pairs as
does Baetiella. — Neither Ueno (1928, 1931) nor Imanistr (1930) referred to
any dorsal tubercles or coxal gills in the nymphs (coxal gills are present in Neo-
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Fig. 12 Fig. 13

Fig.12. Nymph of Neobaetiella macani sp.n.: color pattern of pronotum and meso-
notum.

Fig. 13. Nymph of Neobacetiella macani sp.n.: color pattern of dorsum of abdomen.

baetiella macani sp.n.). The abdominal gills are present on segments I—VII.
UENO’s (1931) Baetiella japonica has to be treated as Pseudocloeon japonicum
new comb.!

In 1940, ImaNisHI gave a report on Ephemeroptera on Manchoukuo, Inner
Mongolia, Chosen (Korea) and Saghalien. Among the Baetidae he found the
nymphs of three Baetiella species and referred to them as B. japonica nx, B. japo-
nica na and Baetiella nX. Unfortunately the paper is written in Japanese and
does not include a summary in any western language. Baetiella japonica nx (Fig.
26)* and Baetiella nX (Fig. 28)* do not show any tubercles on the terga, and as
discussed by Ueno (1955: 307—308) both Imanisur’s (1940) nx type of Baetiella
Jjaponica and Baetiella nX have the hind wing pads developed. Both species have
to be referred to Baetis. Baetiella japonica na (Fig. 27)* has small single triangu-

! In their study comparing the nymphs of Acentrella and Pseudocloeon Bocorscu &
Tasacaru (1957: 483) pointed out: L’espéce japonaise Baetiella japonica (IMaN.), décrite
d’abord d’apres la nymphe sous le nom d’Acentrella (n.sp.?) UENo, est, selon nous, égale-
ment une espéce de Pseudocloeon, le genre Baetiella étant probablement synonyme de
Pseudocloeon KLAPALEK.

2 “Fig.” 26, 27, 28 refers to Imanisr (1940).
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lar median elongations on the posterior margins of terga on abdominal seg-
ments I—VIII; no hind wing pads are present and 7 pairs of abdominal gills are
developed. This is the first note on any tubercles on the dorsum of the abdo-
men of any nymph, and Baetiella japonica na appears to be the only true Bae-
tiella. '

UeNo (1955: 306) mentioned a Buetiella sp. nymph from Nepal “with a
median dorsal tooth of each abdominal segment” (I—X) on the posterior
margin (Figs. 56, 60, 61 on Plate 6, Ueno 1955); these are backwardly directed,
rather pointed and decreasing in length on the posterior segments. Seven pairs
of gills are developed. — Ueno (1955) pointed out that the nymph of his Bae-
tiella sp. agrees closely with B. japonica na Imanist (1940: 122), but has a long
median dorsal tooth on abdominal segments I—X, Baetiella sp. Ueno (1955)
from Nepal differs from Imanisur’s (1940) B. japonica na nymph only by the
small triangular teeth on segments I—VII, which often are lacking either in the
first segment of ImanisHI’s (1940) Saghalien race or in the seventh segment of
Imanishr’s (1940) Korean race. Ueno (1955: 308) ““is of the opinion that Baetiella
represents an independent genus, to which the Nepalian nymphs may be re-
ferred, though they were not reared. According to this view, the genus seems
to be distributed rather widely in Asia, from the Himalayas to Korea,
Saghalien and the Japanese Islands. Its nymph has a peculiar appearence and is a
typical torrent inhabitant”,

Another baetid nymph from the “Angara River and its tributaries” with
small median teeth on the posterior margin on abdominal segment II—VII is
mentioned by SUkAckENE (1962; this paper is written in Russian with a
summary only in Lithuanian language). In Fig. 1 on Table 1 the photograph of
a nymph shows clearly developed small teeth on abdominal segments II—VIL.
This nymph is named “Pseudocloeon sp. 3 (= Baetiella japonica “na” IMan.)”.
All the median teeth on segments II—VII appear smaller than in UgNo’s fore-
mentioned Baetiella sp., and those on middle segments appear largest. There-
fore the species corresponds to Imanisur’s Baetiella japonica na, Saghalian race.
Fig. 2 on Table 1 in SukackeNE (1962) shows a nymph which is named “Ps. sp.
Nr. 2 (= Baetiella n1X)”; no tubercles on the posterior margins of terga are re-
cognisable.

Kaziauskas (1963: 586—588) gave the nymphal description of a new
Pseudocloeon species: Psendocloeon (Bacetiella) tuberculatum, from the River
Irkut. Judging from Kazrauskas’ Fig. 25 this nymph has small teéth on the
posterior margin of abdominal terga II-VI, and 7 pairs of gills are developed.
Kazrauskas® Fig. 26 shows a front wing (probably drawn from the front wing
pad) without intercalaries at the margin. Kaziauskas (1963: 593, english
summary) synonymised Baetiella japonica na ImanisHi, 1940, with his species
and distinguished his species from B. japonica na ImanisHr: “Psendocloeon (Bae-
tiella) tuberculatum sp.n. (= Baetiella japonica “na” ImaNisHi, 1940 syn. nov.)
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from the Irkut Riv. differs from P. (B.) japonica IManisHI in the presence of tu-
bercles on the abdominal tergites, in the pattern etc.”

The question of the number of intercalaries in the front wings is not yet
clear. As far as known to me no imagines were ever reared from a true Neobae-
tiella nymph. The nymph described by Kazrauskas might be a true Neobae-
tiella. Kazrauskas (1963) showed the front wings of “Pseudocloeon (Baetiella)”
tuberculatum (Fig. 26) without intercalaries. Otherwise KazLauskas showed
the front wings of his species Pseudocloeon fenestratum (Fig. 36) also without
intercalaries and synomised Baetiella nX Imanist1 (1940) with his Pseudocloeon
fenestratum. As stated above Baetiella nX has hind wings and probably is a
Baetis species. Pseudocloeon is defined to have 2 intercalaries. The front wings
in both Fig. 26 and Fig. 36 in KazLAUskAs appear to be drawn out from the
wings pads of the nymphs. Thus KazLauskas® Pseudocloeon (Baetiella) tubercu-
latum remains doubtful but appears to be related to Neobaetiella. The question
on how many intercalaries are in the front wings of Neobaetiella has to be left
open until imagines are reared from nymphs.

Fig. 14. Baetis taiwanensis sp.n.: surface and
posterior margin of nymphal tergum.

Fig. 15. Baetis tatuensis sp.n.: surface and
posterior margin of nymphal tergum.
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Fig. 16

Fig. 17

Fig. 16. Baetis pseudofrequentus sp.n.: surface and posterior margin of nymphal tergum.

Fig. 17. Pseudocloeon latum sp.n.: surface and posterior margin of nymphal tergum.

UEenNo (1969) gave the description of the male and female of Baetiella japo-
nica (Imanishi) from Taiwan and other places in Southeast Asia. The forewings
have paired intercalaries on hind margin and the hind wings are completely
absent. UENo referred to Acentrella japonica Imanistr, 1930, and Baetiella japo-
nica UENO, 1931. Therefore this species has also to be treated as Psendocloeon.

The type species of Baetiella, Baetiella (Acentrella) japonica Imanishl, 1930 is
now referred to Pseudocloeon and hence Baetiella Ueno, 1931 is a junior syn-
onym of Pseudocloeon KrapALEK, 1905. The new genus Neobaetiella gen.nov.
is established. The described new species macani sp.n. is placed in the genus
Neobaetiella gen.nov. To Neobaetiella also belong Baetiella Ueno, 1955, and the
type species Baetiella japonica na = Neobaetiella uenoi comb. nov.

Based on the above statements the taxonomic situation is as fol-
lows:

Pseudocloeon KLaPALEK, 1905
Acentrella (n.sp.?) Ueno, 1928 (nymph)
Acentrella japonica Imanisty, 1930 (0 and Q); type species of Baetiella
Baetiella japonica: sensu UeNo, 1931 (o', Q, nymph) = Pseudocloeon japo-
nicum new comb.
Baetiella sp. Ueno, 1969 (o, Q)
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Neobaetiella new gen.
Baetiella japonica na Imanishi, 1940 (nymph); type species = Neobaetiella
uenoi comb. nov.
Baetiella sp. UeNo, 1955 (nymph)
Neobaetiella macani sp.n.
Gen.sp. (?Baetis)
Baetiella japonica nx ImanisHi, 1940 (nymph)
Baetiella nX ImanisHI, 1940 (nymph)
Gen.sp. ?Neobaetiella
Pseudocloeon (Baetiella) tuberculatum Kaziauskas, 1963 (nymph)

6. Neobaetiella macani sp.n.
Figs. 6, 12, 13, 19

Material: 2 nymphs, one of them mature, one not fully mature

Body length: 3.1mm, cerci 3.5mm, terminal filament reduced to one segment,
but with indication of one or two segmentations (Fig. 6g). — Color pattern on
pronotum and mesonotum and on dorsum of abdomen as in Figs. 12 and 13. The basic
color pattern on pronotum is very similar to that of Pseudocloeon and Acentrella. Dark
longitudinal markings on dorsal surface of femur. Cerci brownish. — Body not flat-
tened dorsoventrally. Dorsum of body with a number of tubercles or elevations of differ-
ent size. Pronotum: two anterior elevations on both sides near median line, four eleva-
tions in a horizontal row near posterior margin, the lateral ones smaller than the median
ones, two very small elevations in the middle of posterior margin of pronotum. Meso-
notum: eight elevations in symmetrical order, four on each half, two small tubercles
tightly side by side on posterior margin on middle of base of inner margin of front wing
pads. Metanotum and terga of segment I and II of abdomen with a single median tu-

Fig. 18

Fig. 18. Pseudocloeon ultimum sp.n.: surface and posterior margin of nymphal tergum.

Fig. 19. Neobaetiella imanishii sp.n.: surface and posterior margin of nymphal tergum.
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bercle, whereas, the tubercle of metanotum is the largest, the two following decreasing in
size. On abdominal segment III-IX two tubercles, one on each side of a median line, X.
segment without tubercles. — Antennae short, flagellum with about 22 segments. —
Mandibles with two groups of canini (in Fig. 6e the new mandibles are seen inside
the exuvia of more or less worn mandibles). — Labrum: submarginal bristles fine,
single, 1 + 6 (7). — Labium: 3rd segment of palpus conical, symmetrically rounded,
with small tip at apex, inner apical lobe of 2nd segment slightly developed. Paraglossa
with three subapical rows of bristles on ventral surface. — Maxillary palpus
hardly reaching apex of galea-lacinia. Outer margin of galea-lacinia near base of apical
teeth with a fine bristle. — Legs: all three pairs of legs with a single coxal gill; outer
margin of femur with a regular dense row of long fine bristles; outer margin of tibia also
with a regular row of fine bristles, less long and less dense than on femur; same kind of
fine bristles on outer margin of tarsus, but less tightly arranged. — Claw with two fine
apically bowed bristles near apex, reaching to apex of claw. — Hind wing padsre-
duced, about twice as long as broad. — Gills developed on segments I to VI only, gill la-
mellae simple with smooth margin. — Dorsal surface of terga with pores and fine
bristles, no scales or scale bases. Posterior margin of terga with numerous apically blunt
spines, similar to the kind of spines in Pseudocloeon species. — Cerci without swim-
ming bristles.

Holotype: o nymph of slide preparation: Taiwan. Ta-tu-River, 4km N of
Tsaotun, 11. 10. 1978. leg. G. F. Epmunps, Jr. & C. H. EpmunDs. — Paratype: 1
nymph in alcohol, same location as holotype.

Neobaetiella macani sp.n. differs from the closely related Neobaetiella nenoi
comb. nov. (= Baetiella japonica na ImaNis1 1940) mostly in having two
tubercles on terga III—IX; whereas, N. #eno: has only a single tubercle on
dorsum I—VIIL The nymph of Baetiella sp. Ueno, 1955, has a single, elongate
and rather pointed tubercle on terga I—X.

Neobaetiella macani sp.n. is dedicated to the late friend and colleague Dr.
T. T. Macan.

Zusammenfassung

Eine kleine Sammlung von Baetiden-Larven aus Taiwan wurde in der vorliegenden
Arbeit untersucht. Sechs neue Arten aus drei Bactiden Gattungen werden vergleichend
morphologisch beschrieben. Es sind die Arten Baetis taiwanensis sp.n., Baetis tatuensis
sp.n., Baetis pseudofrequentus sp.n., Psendocloeon latum sp.n., Pseudocloeon ultimum sp.n.
und Neobaetiella macani sp.n. Innerhalb der Gattung Psendocloeon wird die latum-
Gruppe als neue Artengruppe aufgestellt, welche die beiden neuen Arten P. latum sp.n.
und P. ultimum sp.n. umfafle (S. 103). Die neu beschriebenen Arten der Gattungen Ba-
etis und Pseudocloeon sind die ersten Larven-Beschreibungen dieser Gattungen von Tai-
wan. Die Gattung Baetiella Ueno, 1931, wird ausfiihrlich besprochen. Die Typus-Art
Baetiella japonica Tmanisei, 1930, wird in die Gattung Pseudoclocon gestellt und wird
somit ein jlingeres Synonym von Pseudocloeon. Die Gattung Neobaetiella wird neu aufge-
stellt; sie umfafit Baetiella japonica na Imanisi, 1940 (Larve), Baetiella sp. Ueno, 1955
{Larve) und die obenbeschriebene Neobuaetiella macani sp.n. Baetiella japonica na ist die
Typus-Art von Neobaetiella, ihr Name wird ersetzt durch Neobaetiella uenoi comb.
nov.



110 Ingrid Miiller-Liebenau, Baetidae from Taiwan

Acknowledgement

1 am indebted to Dr. GeorGe F. EbMUNDS, Jr., for the loan of the material for inves-
tigation and to Dr. WiLtiam L. Peters for reviewing the manuscript.

References

BENGTssON, S. (1912): Neue Ephemeriden aus Schweden. — Entomol. Tidskrift 33:
107—117.

Bocogscu, C. & TaBACARU, L. (1957): Etude comparée des nymphes d’Acentrella et de
Psendocloeon. — Beitrige zur Entomologie 7 (5/6): 483—492.

Hussarp, M. D. & MuLLER-LIEBENAU, L (in press): Baetidae from Sri Lanka with re-
marks on Baetidae from the Oriental Region (Insecta, Ephemeroptera).

Imanistr, K. (1930): Mayflies From Japanese Torrents 1. New mayflies of the genera
Acentrella and Ameletns. — Trans. Nat. Hist. Soc. Formosa 20: 263—267.

— (1940): Ephemeroptera of Manchoukuo, Inner Mongolia and Chosen. — Rep.
Limnobiol. Surv. of Kwantung and Manchoukuo: 169—263.

Kaziauskas, R. (1963): New and little-known Mayflies (Ephemeroptera) from the
USSR. — Rev. Ent. USSR 42: 582—593.

MouLLer-LieseNav, 1. (1982): Five new species of Psesdocloeon KLapiLek, 1905, (Fam.
Baetidae) from the Oriental Region (Insecta, Ephemeroptera) with some general
remarks on Pseudocloeon. — Arch. Hydrobiol. 95 (1/4): 283—298.

— (1984 a): New Genera and Species of the Family Baetidae from West-Malaysia
(River-Gombak) (Insecta: Ephemeroptera). — Spixiana 7 (3): 253—284.

— (1984b): Baetidae from Sabah (East Malaysia) (Ephemeroptera). — Proc. IVth
Intern. Confer. Ephemeroptera, V. Lanpa et al. (eds.): 85—99. CSAV.

SukackeNg, L. K. (1962): Podenci (Ephemeroptera) of the Angara river and its tri-
butaries in the area of the Bratsk H. E. S. reservoir. — Works of the Academy of
Science of the Lithuanian Soviet Republic, Seria B 2 (28): 107—121.

UenNo, M. (1928): Some Japanese Mayfly Nymphs. — Mem. Coll. Sci. Kyoto Imp. Univ.
Ser. B, 4 (1): 19—63.

— (1931): Contributions to the Knowledge of Japanese Ephemeroptera. — Annota-
tiones Zool. Japonenses 13 (3): 189—226.

— 1955: Mayfly Nymphs. In: Fauna and Flora of Nepal Himalaya. — Scientific Re-
sults of the Japanese Expedition to Nepal Himalaya 1952—1953. 1: 301—316.

— (1969): Mayflies (Ephemeroptera) from various Regions of Southeast Asia. —
Oriental Insects 3 (3): 221—238.

Urmer, G. (1912): H. Sauter’s Formosa-Ausbeute. Ephemeriden. — Entomol. Mitt. I,
12: 369—376.

The author’s address:

Dr. Incrip MULLER-LiEBENAU, Max-Planck-Institut fiir Limnologie, Abt. Allge-
meine Limnologie, D-2320 Plon.



