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NEPHROMONORCHA SKERJABINI (TREMATODA) AND ITS POSITION IN THE
FAMILY RENICOLIDAE
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Abstract: The genus Nephromonorche Leonov, 1958 has been reestablished as
a valid taxon of the famuly Renicolidae Dollfus, 1839. The genus Neorenicole Odening,
1962 is considered fo be a synonym of Nephromonorcha Leonov, 1958. All species
belonging hitherto into the genus Neorenicola were transferred to the genus Nephro-
monorcha. The generic dhagnosis is amended and a key {o the species is added. Mea-
surements and figures of all hitherto described species belonging now to the genus
Nephromonorcha are presented.

Studying a large number of trematodes collected by Dr Morel from Necro-
syrtes monachus in Senegal, Dollfus and Capron (1958) described a new
species, which they named Renicola monorchis. This species differs {rom the
other renicolids in having a single testis, other type of excretory vesicle and
brightly rounded posterior part of body. At the same time Leonov (1958)
described a new genus Nephromonorcha with the species N. skrjabini. He did
not list this genus in any family, classifying this {luke as , Trematoda sensa
lato”. This trematode possessing also only one testis has been found in Hydro-
progne tschegrava (=caspia) and Larus melanocephalus in Ukraine (USSR).
Alexeev {1969 —inSmogorzhevskaia (1976) — transferred the species
Nephromonorchae skrjabini Leonov, 1958 to the genus Renicola as R. (R.) skrja-
bini (Leonov, 1958).

Odening (1962) created a new genus Neorenicola with the type species
Neorenicole monorchis (Dollius et Capron, 1558). Later further two species
have been described: Neorenicola skrjabini Odening, 1963 from Phalacrocorax
(Halietor) niger from Vietnam and Neorernicola lari Vaidova, 1970 from Larus
ichthyaetus from Azerbaidzhan.

Since the creation of the genus Nephromonorcha Leonov, 1958 is in conformity
with ICZN, this taxon should be regarded as valid and herewith obtain the
time priority before the genus Neorenicola which should be considered its
synonym.

All species belonging hitherto to the genus Neorenicola should be therefore
transferred to the genus Nephromonorchae as follows: Nephromonorcha mo-
norchis (Dollfus et Capron, 1958) n. comb,, type species of the genus: Nephro-
monorche skrjebini (Odening, 1963) n. comb,; Nephromonorcha lari (Vaidova,
1970) n. comb. Including N. skrjabini Leonov, 1958, the genus Nephromonorcha
is now represented by four species. Since two species of the same name N.
skrjabini occur in this genus, the name N, skrjabini Odening, 1963 has become a
secondary homonym of N. skrjabini Leonov, 1958; therefore it is replaced by
the name of the author who deseribed this species, i. e Nephromonorchg ode-
RiNgi nom. nov.
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Figs. 1—4. 1 — Nephromonorcha monorchis (after Dollfus, Capron, 1858); 2 — N. skria-
bini (after Leonov, 1958); 3 — N. lari {after Vaidova, 1870); 4 — N. odeningi nom. nov.

(after Odening, 1963).



Tab. 1. Some data concerning the species of the genus Nephromaonorcha.

X nonorches N, ekrypabine N. lary N, odentngn
Body length 2,65 —4.0 1.17—1.52 1.6—1.8 198
Body width 19520 046—048 062—0.68 0.5] —- 064
Oral sucker 0.204 -0 341 0.108—0.124 0 218 mn dism, 01550159
Yentral sucher 0.205—0.214 0099 -0 108 0,150 . dism. 0.030—0.097 x
0087 —0.104
FPharynx 0.153—10.180 % U077 x 0063 0.090—0,122 x 0.069 % 0.079
0.153--1.225 0.095—0.113
Ersophag. 0026 —-10.256 short absent three times ag
long as pharynx
Testes 018010263 x 0.232 -0.234 0.248 — 0,297 0.214 -0 235 %
0.176—0.278 2 0.311—-0.317
Ovary O 200—0.415% 0.124 % 0.163—-0,203 0176 —0.186 x
0.170—0 225 0 092 — 0.108 > 0.162 0.121—0.131
Beas 0.030—0.033 x 0.027—0 031 % 0.032—0.04] % 0.030—0.084 %
0.016—0.018 0.015—0.017 0.016— 0,024 0.016—0.019
Vitellana 8—10 folhe extira- large folhe n large follie, in 3—8 large fol-
caecal m mdle short later, fields  short lat. fields in  bLe. m ghort
third of body length marddle third of lateral fields,
body length 1M Ovario-
testicular zone
Uterus does not reach the reaches to renches to reaches to

posterior extremity posterior extremuty posterior extremity posterior ex-

of body . trem, of body
Fatio of suckers 1| 1.43—1.59 1:112 1.1.28 1:1.89
Bize pelation
of 0% Ph:Vs 31:16:20 10:7:9 21 <311':1% 16-7:9
Host Necrasyries Hydroprogne Larus iwchthyuetus  Phalaerocorax
monachus (Temm ) casma (Pall.} Pall. {Halietor) niger
Larus melano- {Viedlot).
cephalus Temm,
Loeality Senegal USSR (Ukraine) USSH Vietnam
(Khersonsk R.) Azerbasadzhan

Concerning the diagnosis of the family Renicclidae I fully accept Oden-
ing's detailed diagnosis published in 1962 including the key to the genera,
amended by the same author in 1970. On the basis of recent data this com-
munication is supplied with the amended diagnosis of the genus Nephromo-
rorcha and with the key to the species.

Genus Nephromonorche Leonov, 1958
Syn.: Neorenicole Odening, 1962

Generic diagnosis: Renicolidae. Body oval, slightly attenuated anterior-
ly, brightly rounded posteriorly. Testes fused into one testis, situated median
in acetabular zone. Two vasa efferentia remain preserved. Vitellaria in short
lateral fields, situated in ovariotesticular zone, consisting of small number of
large follicles. Excretory vesicle sac-form with more than two main lateral
branches or diverticles. Parasitic in kidney of birds.

Type species: Nephromonorcha monorchis (Dollfus et Capron, 1958)
n. comb.

Key to the species of the genus Nephromonorcha

1. Ratio of suckers more than 1 : L40 . . . . .

— Ratio of suckers less than 1 : 1.40 . e



2. Esophagus short, not longer than the length of pharynx; uterus does not reach to
posterior extremity; vitellaria often overreach the ovariotesticuar zone in hoth
directions: ratio of suckers 1 : 1.43-15% . . . . . . . . N. monorchis

— Esophagus three times as long as pharynx; uterus reaches to posterior extremity;
vitellaria located in ovariotesticular zone only; ratio of suckers 1 : 163

.‘...A.............‘N.edemngi
3. Ratio of suckers 1:1.12 in average; length ol eggs 0.027—0.031; size relations
between oral sucker: pharynx: acetabulum is 11 : 7 : 0. . . . N skrjebini
— Ratip of suckers 1:1.29; length of eggs 0.032—0.041; size relations between oral
sucker: pharynx: acetabulum is 21 : 10 = 17. . . . . . . . . N. lari

The key is supplemented with further morphological and metrical data even with
figures which have been taken from original publications (see Tab. 1 and Figs. 1-4).
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Abgiract 29 specimens of Gyrinocheilus kaznakor: Berg, 1908, representing a
single of species of the family Gyrinocheilidae of the order Cypriniformes (Berg,
1955), were examined with regard to 22 plastic and 14 meristic characters, which
were compared with Berg's (1906), Weber's and de Beaufort's (1916), Ho-
ra’s (1935 and Fowler's (1937) deseriptions. The validity of four species of the
family Gyrinocheilidae and invalidity of the genus Gyrinocheilops (Fowler, 1937)
seemns to be apparent. A key io all desenbed Gyrinocheilus-species is given,

INTRODUCTION

The systematic position of Gyrinocheilus (Vaillant, 1902) was {ill recently
unsettled. Tirant (1883, according to Fowler, 1937) deseribed the new
species Psilorhynchus aymoneri (Fig. 2) from a small stream called Prek-Tenot
in the Samrong-Tong Mountains about 75 kilometers from Phnom-Penh, Cam-
bedia. Vaillant (1802, according to Berg, 1906) described the new genus
and species Gyrinocheilus pustulosus (Fig. 3) from river Kapuas and Mahakam
river basin from central Borneo Vaillant (1902) classed this fish into the
family Cyprinidae and subfamily Homalopterinae. Beulenger (1904, accor-
ding to B erg, 1906) created the separate subfamily Gyrinocheilinae in the fa-
mily Cyprinidae. Berg (1908) described, on the basis of two specimens from
the border region between Thailand and Cambodia (locality Pai-lin between
Battambang and Schantabun), the new species Gyrinocheilus kaznakovi (Fig. 1)
named after ciscoverer A, N. Kaznakov. Fowler (1834, 1837), Hora (1935),
Ramaswami {1951) misspelt the species designation as “kaznakoi. Hora
(1935) identified Psilorhynchus aymonieri Tirant, 1883 with one species Gyri-
nocheilus kaznakovi Berg, 1906. Fowler (1337) considers Tirant's descrip-
tion of PsilorhAynchus aymonieri as insufficient. He also believes that Psilo-
rhynchus aymonieri Tirant can be hardly identificed with Berg's Gyrino-
chedus kaznakovi.

Regan (1911, according to Ramaswami, 1951) classed genus Gyrino-
cheilus together with genera Gerra (Hamiltop, 1882) and Crogsocheilus (van
Hasselt, 1823) into the family Cyprinidae. Hora (1923, according to Ramas-
wami, 1951) while studying their morpholegy found the relationship of ge-
nera Garra and Crossocheilus, and classed genus Gyrinocheilus in the separate
family Gyrinocheilidae. This classification was accepted by Berg (1955). Ra-
maswami (1951) proved the validity of family Gyrinocheilidae in his de-
tailed comparative osteology of genus Gyrinocheilus, Garra and Crassocheilus.
Fowler (1937) recognized two genera in the family Gyrinocheilidae, using
the following key:
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Predorsal scates small, scales on caudal base small, eye well postmedian or near last
third in head, 2 rows of large, dark, alternating or opposed spots along side of body

Gyrinocheilus
Predorsal scales very small and crowed, scales on caudal base large, eye slightly
postmedian in head, 2 rows of large dark spots only partly or not at all alternating
glong side of body . . . . . <+ i om s Gyrinocheilops.

Fowlers (1937) description of the new genus and species Gyrinocheilops
pennocki (Fig. 4) is based on only two specimens (78 and 145 mm) from loca-
lity Kemrat in Thailand. Fowler (1937) had at his disposal for comparison
also eight specimens (54—118 mm) of Gyrinocheilus kaznakovi from Thailand.
One Gyrinocheilus species was brought into European aquaria for the first
time in the year 1955 (Sterba, 1977). Data concerning the reproduction in
captivity are missing, and this genus and species is kept in aquaria cnly thanks
to repeated new imports of mostly very small specimens (about 30 mmy). The
close study of this genus is therefore interesting; all specimens kept in tanks
of several Czech aquarium hobbyists and catled simply “Gyrinocheilus aymo-
nieri, which I examined, come from nature, but without any mention of the
locality. Nevertheless, they represent popular aquarium fishes here.

MATERIAL AND METHOD

In total I had at disposal 27 specimens of 35—50 mm of the body length, 1 speci-
men 107 mm and I specimen 121 mm of Gyrinocheilus kaznakovi. Material conser-
ved at first in formalin solution was transferred into methylated spirit. All measu-
rements were made with the accuracy of *=03mm, only the eye diameter, the
length of the snout, the width of the mounth, the length of the transverse groove
on the throat, the interorbital distance and the depth of the caudal peduncle were
measured with the accuracy of * 0.1 mm. The number of scales and rays was
ecounted by the binocular microscope (magn. 17—24 times), the structure of scales
and the number of gill rakers by means of the monocular microscope. Berg (1906)
calculated plastic characters in o/, of the body length and of the eye diameter,
Fowler (1937) calculated some plastic characters in %, of the body length, head
length, snout length, interorbital distance and pectoral fin and ventral fin lengths,
and thervefore it was necessary to compare my data separately using criteria cited
by Berg (1906) and Fewler (1937).

L.ettering to Tables

A — anal fin, AB -~ base of anal fin, AS — axillary scale of ventral fin, BD — body
depth, BL — bedy length, C — caudat fin, CE — centre of eye, CP — cutaneous pad
of pectoral fin, CPD — depth of caudal peduncle, DB — base of dorsal fin, ED —
eye diameter, HL — head length, HW — head width, ID — interorbital distance,
1. — lateral line, LS — length of snout, MW — mouth width, P — pectoral fin
TG — transverse groove on the throat, V. — ventral fin, VB — base of ventral fin.

RESULTS AND DISCUSSION

The body of examined specimens is elongated and moderately compressed.
The head rather small, the snout long, depressed. The eye located in the upper
half of the head. Anterior on the upper surface of the snout is also a trans-
verse groove, Behind this groove there is the protuberance of the eye diameier
length with papillae (Fig. 9). This protuberance is more distinet on the bigger
specimens but it is missing at the sides of the head. This agrees with Berg
(1906). The upper lip is rather broad, fleshy. not emarginate medially, its outer
surface papillated, the inner surface with small rasp-like papillae (Figs. 5, 6).
The lower lip is almost triangular, with many transversal folds (“plicae™ in
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Fowler, 1837). Berg (1906} cited no details concerning the upper lip.

From figures in the literature it is evident that Guyrinocheilus pustulosus
(Fig. 8), Gyrinocheilus pennocki (Fig. 4) have the upper lip medially emargi-
nated. This character can be seen also in Hora's (1933) figure. representing
the type-specimen of Tirant species Gyrinocheilus aymonieri (Fig. 2). On
the basis of this evident character it is possible to suppose that in the tanks of
Czech aguarium hobbyists species Gyrinocheilus keznakovi (Fig. 1) has been
recently kept.

The mouth forms the evident sucking disc. In living specimens, in aquaria,
it is used for the grazing down of algae and attaching to some objects, inclu-
ding glass walls (Fig. 13). Gill {branchiostegal) membranes are very broadly
united on the isthmus. Two gill slits serve for breathing. The lower slit is
rather narrow covered by the opercle, closed inside by a movable flap formed
by a prolongation of the gill membrane on the opercle (Fig. 7). Ne barbels,
the chest and the breast are naked. Pectoral fins with the adnate cutaneous
pad in the axil, ventral fins with the axillary scale. Scales are cycloid with
densely arranged striae and numerous primary and secondary canals. Primary
canals are visible on the oral and caudal part of the seale, secondary canals
around of the whole margin of the scale. Dorsal and lateral parts of the head
and the bedy is brownish in the specimens in the formalin solution, the ven-
tral part, except for the precral region of the head, unicolourly yellow. Along
the back there is a row of dark spots, which are distinet on my material only
in larger specimens; their number agrees with the number of spots at the side
of the body. Along the hody side 8-—10 dark, blackish grey spots in two rows,
one above the lateral and the second below, Most of spots are in rows alongside
the bedy nearly or quite opposite. Spots on smaller specimens (35-—40 mm)
cflen fuse in the strip. Some smaller specimens have the anterior part of the
bady light. without spots, probably owing to the mode of conservation. Behind
the upper gill slit is a dark spot, in smaller specirnens not always discernible,
The dorsal fin mostly with one lengthwise row ol dark spots on the basal
part. Sporadically I found the dorsal fin covered also with a median or distal
row of spots. The caudal fin with disarranged dark spots. The other fins are
without spots, transparent. Only in one specimen was found a dark row of
spots on the periphery of the pectoral fin, nearly paralell with it. In no spe-
cimens pigmented ventral and anal fins were found, which agrees with Gyri-
nocheilus kaznakovri (Fig. 1\; dark spots were found on the dorsal and pectoral
fins ,which agrees again with Gyrinocheilus pennocki (Fig. 4). One of the prin-
cipal differing characters after Fowler (1937) is the dark spot behind the
upper gill slit, After Berg (18068) and Fewler (1937), its presence proves
Gyrinocheilus keeznakovi (Fig. 1). The absence of this dark spot is typical for
Gyrinocheilus pustulosus (after Berg, 1906) and Gyrinocheilus pennocki (Fig.
4), After Weber's and de Beauforts (1918) figure though, there is in
Gyrinocheilus pustulosus the dark spot behind the upper gill slit (Fig. 3). In
smaller specimens {35-—40 mm) which I examined this spot was indistinet,
apparently due fo the conservation.

Fowler (1937) mentions that the form of the head is the imporiant cha-
racter for the determination of both species within genus Gyrinocheilus. F o w -
ler (1937) devotes no attention te the shape and the variability of the preoral
region of Gyrinocheilus kaznakovi and Gyrinocheilus pennocki, while I take
them into consideration since they seem to help the determination (Figs. b, 8).

-
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Table 1. Proportionate characters in Gyrinocheilus kaznakovi

Length group I 11 11k
Body length {mm) 36—40 41 — 50 107—121
No, of sp. 6 21 2
EL in 9 of BL 27.6 25.4 23.7
(26.9 — 28.6) (23.3 — 26.9) (23.4— 23.9)
LS in 9 of HL 422 46.3 51.9
(37.9 —45.0) (40.0— 52.6) (31.1—~52.0)
BD in 9 of BL 17.8 17.9 22,8
(17.1—18.8) (17.0—19.0) (22.4-23.1)
Length of C in 9 of BL 27.9 26.5 20.7
(26.2—29.0) (23.1 — 29.0} (20,6 —20.7)
ED in % of HL 23.8 21.9 13.6
{21.0—-25.0) {19.0—25.5) {(17.2~20.0)
ED n 9% of LB 56.9 47.5 35.9
{48.7—62.5) (4).7—-596) {33.3—138.5)
ED in % of ID 68.9 57.1 387
(80.0—71.4) (44.4—64.4) (35.7—41.7)
MW in % of HL 18.4 17.4 24.1
(15.0—-21.09 (12.6—24.1) —
Iy in 9 of HL 34.6 38.6 48.2
(32.2—35.0) (33.3—42.9) (48.0-—48.3)
CP in 9 of length of P 24.5 24.0 34.7
(24.0— 25.0) (20.0—31.3) (33.3-36.0)
Length of A8 in 9 of length of ¥ 26.9 26.4 34.2
(22.2—33.8) (20.0— 30.8) (33.3—35.0)
Length of 1. branched rays 7.9 80.6 77
in D in % of HL {74.0— 85.0) (66.7~91,3) {72.0—82.7)
Length of 1. branched ray in A 63.0 69.9 68.8
in ©, of HL (60.9— 63.0) (68.1—91.3) (85.5— 72.0)
Length of TG in %, of BD 147.6 1423 160.0
{139.0—156.0) {140.0 —183.8) -
CPD in %, of HL 31,1 35.3 49.9
(29.0— 35.0) (30.0—42.9) (48.0—51.7)
Distance of vent to extremity 323 48.9 36.7
of Vin % of V {30.5— 35.0) (31.3—61.3) (30.0— 43.3)
Distance from end of snount to CE 56.5 56.4 56.3
in % of HL (54.5—60.0) {49.6 —88.6} (54.0—58.6}
Distance from begin of 1
to vertical line from basis of V 69.2 61.5 53.2
m % of DB (57.7—85.7) (45.6—87.5) (44.4 — HLYY
HW in 9, of HL 54,3 56.1 71.9
(60.0— 59.4) (50.0—61.9) (68.0—75.9)
Longth of P in %, of HL T4 83.1 85.1
(T3.0—84.2} (76.2.-95.7) (R4.0—886.2)
ED in 9 of BL 6.4 5.6 44
(5.9-7.1) (4.1—6.6) (4.1—47)
L& in 9% of BL 11.7 11.8 12.3
(10.6—12.7) (10.5-13.2) (12.1—12.4)
CPL in 9, of BL 14.3 15.1 15.8
(11.4—16.7) ( 9.6—17.8) (15.7—16.9)
DB in % of BL 19.1 20.8 20.9
(17.1—20.6) (17.2—25.0) {19.6—22.3)
ABin 9 of BL 7.4 6.3 5.9
(5.8—8.9) (5.2—-8.4) (6.5 7.4}
Length of P in 9, of BL 21.4 21.2 20.3
{20.7—22.4) (17.9—25.3) (19.6—20.7)
Length of ¥V in %, of BL 17.4 17.4 15.3
(14.9—-19.7) (15.6-18.9) {14.0—16.5}
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The form of the head and mouth of examined specimens agrees with the pic-
ture of Gyrinocheilus kaznakovi (Figs. 1, 7, 9). SBnout is pointed toward the
end and a little curved upwards, the upper lip is not medially emarginated
(Figs. 5, 6).

The use of the position of the eye for the determination of Gyrinocheilus
keznakovi and Gyrinochetlus pennocki is impossible because Gyrinocheilus
kaznakovi present an evident variability of this character (the distance from
the end of the snout to the centre of the eye is 49.6—68.6%, of the length of
the head). According to Fowler (1937), in Gyrinocheilops the position of the
eye is somewhatl posterior towards the hind margin of the head, in Gyrino~
cheilus the centre of the eye is in the last third of the head. The coloration
in living specimens of Gyrinocheilus kaznalovi (observed in four specimens,
100—150 mm, and two specimens 40 mm of total length) is olive brown on the
back and sides of the body, the ventral part is yellowish to whitish; the sides
of the body with rows of spots sometimes united in a strip (Figs. 11, 12). On
the back is a row of brownish-black spots. Behind the upper gill slit is a dark
spol. more distinet in bigger specimens. The intensity of the coloration of spe-
cimens depends on their mood. Fins yellowish, caudal with very small irregu-
lar spots, the upper lobe with the bigger dark spot. One specimen was on the
dorsal part brown with indistinet spots.

In one specimen (150 mm of fotal length), after several minutes of intensive
soraping of algae I have observed the freguency of breathing movements of
opercles of 228-—276 per minute in normal aquarium conditions. Another smaller
specimen (100 mm of total lengih), resting a longer time afier algae scraping,
had the frequency of breathing movements of 70—112 per minute. I made
this observaiion not on sticking, but resting specimens ,held in the water tem-
perature of 25 °C. Smith (1943) cited the frequency of breathing as 230—240
gill opercle movements per minute,

When I compared my results with Berg's (1906) data concerning Gyrino-
cheilus kaznakovi I found an overall agreement of values in plastic characiers
{Table 2). The deviations are due to measurcments of smaller specimens than
those examined by Berg (1906). He had only two specimens at disposal (the
bigger specimen measured 166 mm). The biggest difference ig in the eye dia-
meter in ¥, of the body length (my own average 5.7"5, Berg's 3.0").

Also in the average value of the transverse groove on throat in ) of eye
dismeter [ found an agreement with Berg (1906), however, I can report a
bigger variability. This groove begins in the place of the junction of the subo-
perculum ,preoperculum and inferoperculum and continues transversally to
the snout.

A lower value in the length of the caudal fin in % of the body length (my
own ave, 26.3%;, Berg's 19.6%) is caused by smaller specimens, because the
relationship of the length of the caudal fin to the body length reduces rela-
tively with the increase of the individual length (Table 1).

When I compared plastic characters with Fowler's data (1937) concerning
Gyrinocheilus pennocki (Table 3), I found Jower data as regards the average
value of the width of the mouth in % of the head length (my own ave. value
18.3%, Fowler's range 26.7—33.3%,), the body depth in Y4 of the bady length
{(my own ave. value 18.5%,, Fowler's range 23.5—23.8%). Lower values are
to a cerfain extent due not only by the measurements of smaller specimens,
but probably also by their different feeding conditions in aguaria. I found the
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Table 2. The comparison of author’s material with Berg’s (1806) concerning
the specien Gyrinocheilus kaznakovi and Weber’s and de Beaufort’s (1916)
concerning Gyrinccheilus pustulosus

Own data Average Berg Weber st al.
HL in 9, of BL 23.3—28.6 25.9 21.7 26 -28
BD in 9, of BL 17.0—-23.1 18.5 18.7 -
ED in 9 of BL 41— 7.1 5.7 3.0 —
L8 in %, of BL < 106—13.2 I1.8 12.4 -
OPL in Y, of BL 9.6—17.8 15.0 19.9 =
DB n 9, of BL. 17.1—-25.0 19.8 20.8 —
ABm %, of BL 5.2~ 3.9 6.8 7.2 s
Length of P in 9% of BL 178253 21.2 24.7 =
Length of V m 9, of BL, 14.6—-19.5 17.2 17.1 =
Length of C in 9%, of BL, 20.6—-20.0 26.3 19.3 -—
Length of TG in Y,
of ED 139.0--163.6 153.3 150.0 —_
HL in 9% of length of C 91.0—104.2 96.8 i about 100

biggest difference in the length of the cutaneous pad in "y of the pectoral fin
(my own ave. value 275", Fowler’s 42.9%) and in the length of the axillary
scale in % of the ventral fin length (my own ave. value 27.6%;, Fowlers
40.0%p). In both cases mentioned, values increase with the growth of the spe-
cimen (Table 1). Mutual pusition of the dorsal and the veniral fin is very va-
riable. The distance from the beginning of the dorsal fin and vertical line to
the basis of the ventral fin calculated in ?% of the length of the dorsal fin
was found to be 44.4—87.5 of the length of the dorsal fin basis in my material.
This mark is without use for identifying Gyrinocheilus and Gyrinocheilops spe-
cies. Fowler (1937) cited for Gyrinccheilops: “ventral origin premedian in
length of dorsal base®, for Gyrinocheilus: “ventral origin about opposite last 2/5
of dorsal base*. When I compared my results with Weber's and de Beau-
fort's (1916) data concerning Gyrinocheilus pustulosus, 1 found lower values
in the eye diameter in %, of the head length (the first numbers are from We-
ber and de Beaufort (1916): 10—15 (my own values 17.2—227), in the
eye diameter in "% of the snout length 17—27 (my own values 36.4-—44.4) and
in the depth of the caudal peduncle in % of the head length 15 (my own va-
lues 36.4—50.0).

The number of fin rays in the dorsal and anal fins does not agree with
Berg's (19068), Weber’s and de Beauforts (1916), nor Fowler’s (1937)
data (Table 4). Berg (1906) and Weber and de Beaufort (19168) cited
the following formula for the dorsal fin: III'9; Fowler (1937), 11/10/1 and my
own values are III'9/I. In the anal fin Berg found II/5, Weber and de
Beaufort II/5, Fowler III/51, and my own wvalues are III/4—5/1, The
first unbranched ray in the dorsal and anal fins very small, flat, placed on
the groove of the second one. In zll fins I found the last ray unbranched along
the whole length, the preceding ray is branched (Table ¢4). This fact may be
easily overlooked. In the pectoral fin Fowler (1937) mentioned 1/13, Weber
and de Beaufort (1916) /14, my own values are [/11—12/; in the ventral
fin Fowler (1937) and Weber and de Beaufort (1916) have I/8, my
own value is I/7/I. It is impossible to determine whether Weber and de
Beaufort {(1916) and Fowler (1937) added this last unbranched ray in
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" Table 3. The comparison of author’s ma.tm'la.l with data of Fowler (1937)
concerning the ap Gyrinochetlus o k+ and of Weber and de Beaufort(wlﬁJ
concerning Gyrinocheilus pustulosua

Own data Average Fowler Weber et al.
HL n 9% of BL 23.3-38.6 25.9 26.3-31.3 26—28
BD in 9 of BL 17.0—23.1 18.5 23.5—-23.8 192
L8 in % of HL 379526 44.4 42.9—-44.4 —
EDm % of HL 17.2-25.5 22.1 17.2—-22.7 10—-15
EDm % of LS 33.3—62.5 48.6 36.4—-44.4 17—27
ED in % of ID 356.7—71.4 56.4 40.0—50.0 286—40
MW in 9 of HL 12.5-24.1 18.3 26.7--33.3 —
ID in Y of HL 32.6—48.3 38.3 36.4—50.0 —
Yength of CP in Y
of length of P 20.0—36.9 27.5 42.9 =
Length of AS in 9%
of length of ¥V 20,0360 27.6 400 =
Length of 1. branched
ray in D in 9 of HL 60.7 -91.3 9.8 6.0 —80.0 o
Length of 1. branched
ray in A in 9 of HL 60.9—01.3 66.8 60.0 —-71.4 -
Lengtl: of C in 9
of BL 20.6—29.0 26.3 30.8—35.7 -
CPD in Y5 of HL . 29.0-51.7 35.6 36.4—50.0 =
Length of Pin 9%
of HL 75.0—95.7 82,2 5.0 —83.3 legs than 100

Distance of vent to

extremity of Vin %, :

of length of V¥ 30.0--81.3 45.7 33.3—40.0 -
Diztenca from end of

snout to CE in 95

of HL, ' 49.6--68.6 56.3 80 amt more -
HW in % of HL 50.0—75.9 56.8 53.2-59.% -
Distance from begin

of D to vertical line

from VB n 95

of length of DB 44.4—87.5 64.3 5U and loss —

pecioral and ventral fins to the totsl number of branched rays, or if this re-
presents an actual difference wifthin both species.

My [lindings of the number of scales in the lateral line are in agreement
with Berg (1908), Weber and de Beaufort (1916) and Fowler (1937),
but I found broader ranges {39—43 scales). Berg (1906) counted 4 scales,
Weber and de Beaufort (1918) counted about 12 scales below the lateral
line. Fowler (1937) counted 6 scales below the lateral line towards the anal
Iin and 5 scales towards the ventral fin. In the direction to the insertion of
the ventral fin I found 5—6 scales, in the direction to the anal Iin 4—6 scales.
Above the lateral line both Weber and de Beaufort (1916) and Fowler
(1937) counted 8 scales, Berg (1906) 6 scales, my own values are §—8 scales,

A broader variability was found in the number of scales in the predorsal
distance (22—27 scales), Fowler (1937) [ound 2324 scales. Fowler (1937)
cited only that Guyrinocheilus differs from Gyrinocheilops in larger and less
numerous predorsal scales. Apparently this character is also dubious. The va-
riability of the number of scales is given together with the variability of the
size of single scales (Fowler, 1937 used this character erronecusly for the
differentiation of two genera) and with the individual variability of the region
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Table 4. The comparison of meristic characters of author’s material with data
of Berg (1906) concerning Gyrinocheilus kaznakovi, Weber and de Beaufort {1918)
eoncerning Gyrinocheilus pustulosus, und Fowler (1937) concerning Gyrinochei lus pennoeki

Own data Average Berg  Weber ot al. Fowlar
Nurmaber of rays m D 1HL%I 1/91 1119 11179 111041
Number of rays in A 111j4 —5/L I11/5/1 IL5 s T11/5/T
Number of rays in I In1—1z1 1/12/1 - 1ji4 I3
Number of rays in V L7 131 2 1/8 1/8
Scales in LL 30—43 41 39— 40 46—41 39 -40 +2
Secales above LL 6—8 7 8 8 8
Scales below LL towands V H—6 5 — —_ b
Seales below LL towarda A 4—6 5 o - 6
Scales in predorsal region 2227 25 == — 2324
Number of gill rakers about 140 — = — 40
Scales round caudat peduncle 16 16 = 16 —
Number of seales in LL
to vertical line from urigin
of D 810 10 —_ 11 -
Number of scales in LL
to vertteal hne from A J0—32 31 —_ 31 -
Number of branched rays
in ID to vertical line from
origin of V 5 5 = 3 -

near the basis 'qf the ventral and anal fins. where small scales may or may not
appear in single specimens.

The number of gill rakers on the first gill arch is about 140. Fow ler (1937)
found 40 gill rakers. which is apparently a misprint, Gill rakers are compressed,
flexible, united distally. The problem of pearl organs was not studyied. be-
cause this character is connected with the sex and the size of males (males
mature in the size 120—150 mm, Nikolskij (1971). According to Fowler
(1937) pearl organs in the genus Gyrinocheilops are of different arrangement
and apparently more numerous. Ramaswami (1951) does not mentioned
differences between Gyrinocheilus and Gyrinocheilops (sensu Fowler, 1937),
because he tried to preve the validity or invalidity of family Gyrinocheilidae.
The wvalidity of this family was recognized by Berg (1955), Hora (1923
according to Ramaswami, 1951), Mc Innerny (1974), Kreisch (1967),
Lindberg (1971), Ramaswami (1951), Smith (1945), Sterba (1977),
Suvorov (1948).

SUMMARY

A key to the determination of the four species of the family Gyrinocheili-
dae was combined from Berg’s (1906). Hora's (1935), Fowler's (1937) des-
criptions together with the author’s own results, using specimens kept in
aquaria.

In my opinion Czech aquarium hobbyists keep specimens of Gyrinocheilus
kaznakovi in their tanks, I suppose, at the same time, that the validity of the
genus Gyrinocheilops established by Fowler (1937) is dubious.

I presume we can recognize only the four following species within genus
Gyrinocheilus:

1. Gyrinocheilus aymonieri (Tirant, 1883),

synonym Psilorhynchus aymonieri Tirant, 1683
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Gyrinocheilus pustulosus Vaillant, 1902

. Gyrinocheilus kaznakovi Berg, 1906
Gyrinocheilus pennocki (Fowler, 1437),
synonym Gyrinocheilops pennocki Fowler, 1937

ey PO

Key to the determination of the above-mentioned Gyrinocheilus species

1 (6) Upper lip medially emarginated
2 (3) Large proboseide dorsally on snout
.« « « 4+« « .« . . . . QGuringcheilus aymonieri (Fig. 2)
3 (2} Large proboscide dorsally on snout is absent
4 (5 Below lateral line about 12 scales, behind the upper gill skt dark spot

v e e e e e e w o . QGurinocheilus pustulosus (Fig. 3)
3 {4) Below lateral line towards anal fin 6 scales, towards ventrals 5 scales, no dark

spot behind the upper gill slit

I TR R 0 - S O . Gyrinocheilus pennocki (Fig. 4)
6 (1) Upper lip not medially emarginated S

e e .+« « « .« . (Gyrinochéilus kaznakovi (Fig. 1)
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Abstract: Analysis of the ntalerial collected in the lake Baikal by Prof. Dr. M,
M. Kozov*) (Irkutsk) has revealed certain taxonomieally important resuits. These
results relating to several families of Oligochaeta have been briefly described in this
paper, including the following species: Nwis tygrina Izosimov, 19489, emend Hrabé
(Naididae); Isochaetides excavetus sp. n., I. acapiliatus (Finogenova, 1972) comb. n,
Peloscolex inflatus (Michaelsen, 1901), Lycodrilus dybowskii Grube, 1873, Lycodrilides
schizochaetus (Michaelser, 1901) g, n, (Tubificidae); Pseudolyeodrilus parvus (Mi-
chaelsen, 1905), Lamprodrilus novikovae sp. n., Teleuscolex glaber sp. n., Kozovetts
miranda g. 1n. sp, n., Pseudorhynchelmis olchonensis (Burov et KoZow, 1932) (g n}
and Styloscolex solzanicus sp. n. (Lumbriculidaea).

INTRODUCTION

The collection of Oligochaeta from the lake Baikal was obtained by the cour-
tessy of the late Prof. Dr. M. M. KoZov from Irkutsk. The material was col-
lected during July — Qctober 1962 and in QOctober 1965, using various sampling
methods. The locality was indicated as the vicinity of Solzan, e. g. the sou-
thermost part of the lake Baikal. The samples were taken from the depth of 1
to 59 m (99 samples) and from 50 to 120 m (21 samples). The collected specimens
appeared to be mostly immature, especially those of the genus Lamprodrilus.
The material contains certain taxonomically more important or even hit-
herte unknown species of the Oligochaeta. Some of them have been described
in this paper.

RESULTS

Neais tygrina lzosimov 1949, emend. Hrabé
(Tab, I, Figs. 1-10}

1849 Nais tygrine Lzosimov. Autor’s dissertation, Kazan,

Taxonomic considerations: According to Sokolovskaja (1952),
Izosimov was the first author to observe and name N. tygrina. Without
any more detailed description of the species he only noted that there were dark
blue strips on the dorsal side of the segments, large dimension of the body
and duplicate number of the (ventral) setae, in contrast to that of N. barbata
{ = obtusa).

Description; The body of mature individuals consists of 33—49 segments.
It is 4 mm long, 0.4 mm wide in the clitellar region, without fraces of paratomy
in 146 sexually mature specimens. In 12 immature specimens n == 15—19 seg-

*) I transliterate the Russian aiphabet according to the International normalization
commission (Kent Fr. L. 1856, Progrés internationaux dans le domaine de la trans-
littération. Bull. Unesco Bibl, vol. 10. No 5—6: 135—141).
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ments. The prostomium short, its basis wide. Eyes black, Two transversal dark-
-blue strips on the dorsal and lateral sides beginning by the 4th {3rd, 5th) and
the following segments (see Tab. I. Fig. 1). Longitudinal and transversal sec-
fions reveal accurmulations of dark-blue pigmeni granules within the internal
part of the body wall on both sides of the dissepiments, while the centre of
the segments is void of them (Tab. L. Fig. 2).

There are (7) 8—12 forked ventral selae on segrnents 2—5, the 8th segment
of mature specimens contains 8 (rarely 9) modified penial setae (Tab, I. Figs.
6—T7) and the Tth segment has up to 13 forked setae. The number of ventral
setae gradually diminishes to T8 on the posterior segments. The dorsa] setae
appear first on segment 6, In all the bundles there are only 1—2 hair setae
and 2—3 needles, which is in contrast to N. barbata. The forked ventral setae
have an equal form on all segments. They merely differ by the length and posi-
tion of the nodulus (Tab. 1. Figs. 3, 4). The strongly curved upper prong is
two times longer than the lower one being equally wide on the basis as proximal-
ly. Lower prong is perpendicular to setal axis. Ectal part of the ventral setae
is longer than the ental one on segmeni 2, with the nedulus in the ratio of
14: 1. This difference diminishes towards the posterior segments so that on
26th segment the proportion is equal 1 :1. The ental part of the setae has a
sharp end which is tapering off gradually towards the tip (Tah. 1. Fig. 4), The
veniral setae measure 180—215 ym on segment 2, 180 gm on 6, or 140 um on
25 respectively, Hair setae are smooth, slender, up to 320 um long. On the 30th
segment they still measure 285 um. Needles about 60 ym with rather sharp
tip (Tab. I, Fig. 5). Penial setae are arranged by 8—9 in hundles, 185—205 um
with dilated palmate ectal end (Tab. I, Figs. §, 7).

One pair of spermathecae open in the bth segment near the dissepiment %/5
within the line of the ventral setae. There is one pair of the male pores in the
transversal depression of the ventral side of the 6th segment, just behind the
penial setae and within the line of the ventral setae. One pair of testes in
swegment 5 on the dissepiment /5, one pair of ovaries in segment 8 on the dis-
sepiment 5/ Spermathecae are formed by large, ovoid, thin-walled ampulla
and by a considerably long (170 ym) duct with high cylindrical epithelial lin-
ing on the ental end. Its ental lumen is very narrow. The spermathecal ampullae
are filled with spermatozoa (Tab. I. Fig., 9). One pair of male funnels opens
into the sperm-sacs originating from an evagination of the dissepiment 5/
Rather large spermduets, covered at the ental part by the minute prostate
cells (15 ym), open into the oblong, pear-shaped atrial ampullae (Tab. I, Fig. 9).
Their epithelial lining is formed only on the ectal end by high epithelium
everted in the form of conieal or cylindrical penis up to 35 um long {Tab. L
Fig. 10). Both the penes lie in rather deep median invagination on the ventral
side of segment 53 They are covered with the normal epithelium that is
distinetly different from the high cdlitellar glandular cells, The ectal ends
of the penial setae protrude out in front of the male pores.

Habitat: Lake Baikal wicinity of Solzan, depth 1—2 m, large cobble stones, algae.
July 18th and August 27th, 1963. 146 mature and 12 individuals multiplying by para-
tomny; No. Hr. 1724-17, 1737—T0 and 82.

Isochaetides excavatus .s:p. n.
(Tab. II, Figs. 1—4)

Description: All setae forked. The dorsal crochets similar to the ventral
ones without intermediate denticles. Upper prong equally long as the lower
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one but much narrower, Lower prong perpendicular to setal axis (Tab. II. Fig.
4). There are 5—506 (7) setae per bundle on the anteclitellial segments, 3 (2, 4
selae on segsment 10. In the mature specimens the ventiral setae are missing on
11 th segment while they are 2 per bundle on this segment in the immature
ones.

One pair of spermathecae opens on the lateral line of segment 10. A pair of

Tab. I, Figs. 1—-10. Nais {ygrina 1zos.

Fig. 1. Anterior end of the body, cl — eclitellum. — Fig. 2. Longitudinal section of
the body-wall of segment 7—9, bg — blue granules. — Fig 3. Ectal end of ventral
seta. — Fig. 4. Ventral seta of middle segments. — Fig. 5 FEctal end of needle. —
Fig. 6—7. Ectal end of penial setae. — Fig 8. Longitudinal section of spermatheca. —
Fig. 9. Atrial ampulla and part of sperm duct. — Fig. 10. Longitudinal section of
ectal end of male duct ,p — penis.

male pores is located in place of the ventral setae on 11th segment. Dissepi-
ments are considerably thick. One pair of testes in segment 10 on dissepiment
915, one pair of ovaries in segment 11 on dissepiment /. One pair of male
funnels on dissepiment 9y Long spermducts with ciliated ental part open to
the dorsal side of the atrial ampulla (Tab. II, Fig. 1), the prostate gland being
on the opposite side. Atrium long, retort-shaped, terminating with a large
cylindrical penis surrounded bj cuticular sheath. The latter appears as an ental
circlet 50 gm long extending into a rounded, shovel-shaped ectal process 170 um
long. These sheaths have been found in all 6 specimens (Tab. II. Figs. 2, 3).
Spermathecae consist of a large ampulla filled with spermatozeugmata and’
a short duct.
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Taxonomic considerations: Isochaetides excavatus sp. n. has no
modified spermathecal setae on the 10th segment as deo I. newaensis (Mich.,
1802}, I. neotropicus (Cern., 1939), 1. acapillatus (Fin., 1972) and I. pusillus (Timm,
1977). The spermathecae open in the lateral line only in I. newaensis, I. acapil-

Tab. II. Figs. 1--4. Isochaetides exrcavatus sp. n.

Fig. 1. Male duct, at — atrium, pr — prostate, ps — penial sheath, sd — spermduct.
- Fig. 2. Penial sheath. — Fig. 3. Longitudinal section of ectal end of male duct, p —
penis, ps-penial sheath. — Fig. 4. Ectal end of ventral seta of segment 7.

Figs. 5—12. Isachaetides acapillatus Fin.

Fig. 5. Longitudinal section of segment 10—11, sp — spermatheca — Fig. 6. Longitudi-
nal section of ectal end of male duct, p — penis, — Fig. 7—10. Penial sheaths of
various individuals. — Fig. 11—12. Ectal end of dorsal seta of segment 5 and 7.

lotus and I. excavatus. Moreover, I. newaensis is large (45 mm long, 1—1.6 mm
wide) and its setae have a short upper prong. I. ecapilletus and I. excavatus
are smaller, their setae have the upper prong longer than that of [. newaensis.
Finally, I, excavatus differs from I. newaensis as well as from the other mem-
bers of this genus by special form of the penial sheaths.

Habitat: Lake Baikal, vicinity of Solzan, depth 25 m, clayey sand, July 6th,
1961. 6 fragmenis of anterior 12—15 segments; No. Hr. 173794, 1737-85.

Isochaetides acapillatus (Finogenova) comb. n.
(Tab. 11, Figs, 5—12)
1972 Tubifex dacapillatus Finogenova. Tr. zool. inst. AN SSSR 51: 1883—1885,

This species possessing only the forked dorsal setae has been originally des-
eribed as Tubifexr acapillatus from the Caspian Sea by Finogenaova (1872).
According to my observations this species should belong to the genus Isochaeti-
des. At present I have found 17 individuals in the material from Baikal that
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correspond by all diagnostical features to the Caspian species described by Fi-
nogenova (1972),

Description: The upper prong of setae is in both cases longer than the
lower one (Tab. 11. Fig. 11). Spermathecae open in the lateral line, male pores
are located in the line of the ventral setae. Spermducts very long, their ectal
diameter is 16 um in the Caspian and 17 ym in the Baikal worms, in the
median portion of the spermducts the diameters are 33.6—42 and 30—38 um
and at the ectal end 28 and 29 um respeclively. Atria spindle-shaped, glucti
ejaculatorii only 12 ym long. The funnel-shaped penial cuticular sheaths show
identical form. They are 109.2 ym long in the Caspian spccies and 104107 gm
in the Baikal ones (Tab. II. Fig. 6—10), Spermathecal ampullae constricted at
the middle (Tabh. II. Fig. 5). Only the number of the anterior setae is larger
in the Baikal specimens (3) 4—6 (7) in comparison to the Caspian ones (2—d4).
The dissepiments 4 (5—8) 9 are thickened in the Baikal worms, however, their
thickness has not been recorded in the Caspian individuals.

Taxonomical considerations: lsochaetides acapillatus is characte-
rized by the long funnel-shaped penial sheaths. This feature distinguishes the
species from other members of the genus having no modified spermathecal

setae as well as from those that do possess these setae.

Habitat: Lake Baikal in the vieinity of Solzan, depth 4—60 m, June 10, 1961;
June 19 and July 27, 1963; fine or coarse sand containing silt and detritus. 17 frag-
ments of the anterior segments, No. Hr. 1737-3, —14, -85, =102, —103,

Peloscolex inflatus (Michaelsen, 1901)
(Tab. III. Figs. 1—-12)

1501 Tubifer inflatus Mich. Bull. Ac. St. Pétershourg, 15: 141—145
1903 Tubifex (Peloscolex)} inflatus Mich. Mitt. nathist. Mus. Hamburg, 19: 196212
1805 Tubifex (Peloscolex) inflatus Mich. Wiss. Erg. zool. Exp. Baikal — S, I: 23—3.

The previously described specimens from the lake Baikal (Michaelsen
1901, 1903, 1905) had the body covered with numerous small papillae of secre-
tion (“Hilsenpapillen* of Michaalsen 1809) and only the posterior segments
with narrow strips of the secretory products mixed with detritus. The specimens
contained in my material from Solzan have also the body covered with small
secretory papillae and the posterior % or s Jof the body shows the stripes
of secretion in transversal furrows of the contracted epidermis (Tab. III. Fig.
10). The papillae are 17—23 gm high being compressed in the anterio-posterior
direction {Tab. III. Figs. 6—T). On the transversal section they appear as an
ovoid of 7X 13 gm up to 10X 26 um. On 3rd to 5th segment the papillag
are arranged in 5 transversal rows, on other segments there are about 20 such
rows .In the mature specimens the papilae are so numerous that they form
almost continuous layer and the separate papillae can only be distinguished
on sections.

In addition to these specimens corresponding to the Michaelsen (1901)
description, there have been also specimens possessing the rings of secretion
all over the body or, rarely, some having these rings only on the posterior
part of the body while other segments being covered with a continuous film
of the secretion without papillae. After shedding off the cuticle with the old
papillae, the new cuticle shows new papillae of smaller size (7—13 um). The
new papillae are less abundant than on the segments with the old cuticle and
old papillae whose size is 13 X 23 um.

Two rows of the sensory papillae (“Sinnespapillen” of Michaelsen 1909),
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(Tab. IIL. Figs. 7, 9) and four large glandular tubercles (“Borstentuberkeln® of
Michaelsen 1909), {Tab, III. Figs. 8, 10, 11) are present on each segment
in addition to the described secretory papillae. The sensory papillae containing
sensory cells at the level of the secretory papillae are displaced in two rows
on each segment, as has been described by Michaelsen (1903) (Tab, III. Fig.
9. The glandular tubercles, four in each segment, occur just before the setal
bundles {Tab. III. Figs. 8, 9, 10, 11). They are also oval with the longer axis
erosswise to the body axis. Their secretory product seems to be dissolved by
formaldehyde fixative.

According to Michaelsen (1901) the ventral setae are 3—4 per bundle
on segments 2—3 (4) and 2 per bundle on other segments, In my material the
ventral setae are 2—5 per bundle on segments 2—6 (8) and on segments 10,
12 and all other there is only one forked seta in each bundle. The ventral
setae are missing on 11ih segment. On the anteclitellial segments the ventral
setae occur in two forms: a) forked with upper prong much shorter than the
Jower one and, b} simple-pointed ones (Tab. 111. Figs. 2, 3). The seta which
is nearest to the lateral line is always forked, the next is mostly simlpe-pointed,
the third is either forked or simple and only rarely it may be observed that
all the 4 setae are simple-pointed on 2nd segment. Within the dorsal bundles
of 2nd to 6th segment there are {2) 3 (4) short hair setae maximally 320 gm
long and 4 forked setae with short prongs and some intermediate teeth (Tab.
III. Figs. 4, 5). From Tth segment onwards there is only one hair and one short
forked seta in most specimens investigated. .

Prostomium and 2nd segment retractable. Clitellum over the 1/, 10—12 seg-
ment. A pair of spermalhecae open before the ventral setae of 10th segment,
one pair of the male ducts open in the line of the ventral setae of 11th segment.
One pair of testes is in segment 10 and one pair of ovaries in segment 11. One
pair of the male funnels on dissepiment /;;, The investigated specimens from
Solzan as well as those described by Michaelsen (1901) have narrow sperm-
duct in ental part (17--20 ym). In ectal part the spermduct are about twice
as wide as in the foregoing portion (34—48 um). They lead into the apical
end of the atrinm. Atrium is successively widened up to the entry of ductuli
of prostatic cells and from there it tapers to the ductus ejaculatorius. The latter
knee-shaped and covered by aglandular epithelium. (Tab. III. Fig. 12). The in-
ternal epithelium of the atrium is glandular, higher than atrial lumen. The
atrium is surrounded by circular muscle fibres which are not thicker than those
of the atrium of Peloscolex ferox. The ejaculatory ducts end in a short (20 um)
penis lacking any cuticular sheaths. The narrow penial sac is about 60 um
long. Spermathecae consist of a large vesicle-shaped ampulla and a long narrow
duct lined with high cylindrical epithelium. In front of the spermathecal pores
this epithelium is replaced by a flat one.

Habitat: Lake Baikal, vicinity of Solzan in numerous sampies,

Taxonomic considerations: The distinction between the genera
Peloscolex, Spirosperma, Embolocephalus, Orientodrilus and Baikalodrilus
(Holmgquist 1978, 1979) are according to my opinion not fully justified. The
form of ventral setae, presence or absence of the modified spermathecal setae,
crescent or tubular form of the atrium, ciliation of the spermaduct, or presence
of thick penial sheaths do not appear to be satisfactory diagnostical characte-
ristics for unequivocal establishment of the separate genera. According to my
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opinion, all the above indicated genera should be incorporated into the common
genus Peloscolex.

* o ox

In the collection of the Baikal Oligochaeta there were some mature specimens
of three species that were placed by Cekanovskaja (1962) into special fa-

Tab IIL Figs 1—12, Pelascolex inflatus (Mich.)

Fig. 1. Ectal end of dorsal seta of segment 3. — Fig. 2 Fetal end of two ventral
setae of one bundle of segment 5 — Fig. 3. ectal end of ventral seta of segment 2.
— TFig. 4—5 FEctal end of dorsal setae and transversal section of hair seta of others
indwviduals — Fig. 6. Papillae of secrete from lateral view, sp — sensory papilla.
— TFig. 7. Papillae of secrete observed from above. — Fig. 8. Transversal section of
segment through 4 large glandular tubercles (gt). — Fig. 9. Structures on the surface
of body, gf — glandular fubercles, ps — papillae of secrete, sp — sensory papiliae. —
Fig. 10 Transversal section of large glandular tubercle (gt), ss — stripes of secrete,
— Fig. 11. Longitudinal section of large glandular tubercle (gt) — Fig. 12, Longitudinal
gsection of ectal end of male duct, at — atrium, p — penis, ps — penial sac.

mily Lycodrilidae, according te the unpublished paper of P. G. Svetov. Based
on the structure of the genital organs of Lycodrilus dybowskii Gr. and L. schi-
zochaetus Mich., I came to the conclusion that these 2 taxa should belong to
the family Tubificidae as the representatives of two different genera and Ly-
codrilus parvus Mich. should belong to the family Lumbriculidae. The small
number of setae in the first mentioned taxa should not represent an unalte-
rable obstacle for their classification into the family Tubificidae.
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Lycodrilus Grube, 1873, emend. Hrahé
1873 Lycodrilug Grube. Jb, schles. Ges. vaterl. Kult., 50: 67

The setae simple pointed, ventral ones enormously long, at most 2 per bundle
in anteclitellial and only seta per bundle in postelitellial segments, Spermduct
long, interjorly ciliated throughout the whole length, Atrium spindle-shaped
crescent-curved, ductus ejaculatorius long, Penis within cylindrical cuticular
penial tube possessing characteristic round disc at the ectal end. The compact
prostate large. One pair of hearts in segment 8. Spermathecae with sperma-

tozeugmata.

Tab. IV Figs. 1—5. Lycodrilus dybowskii Mich.

Fiz 1-3. Ectal end of ventral setae of segment 6, 25 and 52. — Fig. 4. Longitudinal
section of atrial ampulla (za), prostate (pr) and sperimduct (sd). — Fig, 5. Ectal end
of penial sheath,

Figs. 6—8. Pseudolycodrilus parvus Mich.

Fig. 6. Ectal end of anteclitellial seta. — Fig. 7. Openings of spermathecae, nc —
nerve cord. Fig. 8. Longitudinal section of atrium (at), accessory gland (ag), male
funnel (mf) and prostate (pr).

Figs. 9—15. Kozovetta miranda g n, sp. n

Fig 9. Ectal end of dorsal seta of segment 10. — Fig. 10. Longitudinal section of
dorsal body-wall of segment 48—49. — Fig. 1i. Longitudinal section of penis. - Fig. 12.
Longifudinal section of male duct, aa — atrial ampulla, de — ductus ejaculatorius,
mi — male funnel, — Fig. 13. Longitudinal section of segment 10—11, aa — atrial
ampulla, de — ductus ejaculatorius, pr — prostate, sp — spermatheca with resorption
vacuoles. — Fig 14, Tangentia! section of atrial ampulla with ductuli of prostate
eells — Fig. 15. Transversal section of atrial ampulle, pr — prostate cells,
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Lycodrilus dybowskii Grube, 1873
{Tab. IV, Figs. 1-5)

1873 Lycodrilus dybowskii Grube. Jb. schles. Ges, vaterl. Kult, 50: 67
1901 Lyeodrilus dybowskii; Michaelsen, Bull, Ac. 5t. Pétersbourg, 15, 183—188
1905 Lycodrilus dybowskn; Michaelsen, Wiss. Erg. zool, Exp, Baikal-8, 1+ 15
1926 Limmodrilius dybowska; Michaelsen, Rus. gidrob zZur,, 154—155,

Description: According to Michaelsen (1905) 2 setae occur most
commonly in each bundle, rarely only one seta per bundle from segment 12
In my specimens there are 2 dorsal setae per bundle solely in some anterior
segments. From segment 8 ( 1 case) or 9 (1 case) and more frequently from
segment 10 (3 cases) or 11 (3 cases} and in all the subsequent segmernts there
is only one seta that replaces the bundle. The ventral setae are also 2 per bundle
in anteclitellial segments. From segment 9 (1 case), 11 (2 cases), 12 (6 cases)
there is only one seta per bundle. The veniral setae are missing on segment
11, The setae are never forked in any segment. The veniral setae of segments
2 to 10 are extraordinarily large. According to Michaelsen {901} they
measure as much as 600 ygm on segments 7 and 8 and are 25 um thick. Their
long, sharp ectal end is perpendicular to the setal axis, (Tab. IV. Fig. 1). The
ectal ends become shorter and straight from 12th segment (Tab. IV. Figs, 2, 5).
All the dorsal setae are much smaller. Their ectal end is short slightly bent
already in the anterior segments.

One pair of hearts with muscle fibres in the wall in segment 8.

Clitellum on segments 11 and 12, One pair of spermathecae opens before the
ventiral setae on segment 10, one pair of male ducts in place of ventral setae
on segment 11, One pair of testes on dissepiment ?/;4 in segment 10, one pair
of ovaries on dissepiment 11/j5 in segment 11. One pair of male funnels on dis-
sepiment ;.. Spermducts very long, 30 um wide, ciliated throughout their
length. They are twisted in segment 11 and open into the narrowiag ental end
of the atrial ampulla (Tab. IV. Fig. 4). Each atrium of L. dyhowskii is spindle-
-shaped. crescent-curved and gradually narrowed. Ductus ejaculatorius long,
narrow, Penis narrow, as long as the cuticular penial tube (Tab. IV. Fig. 3). It
is cylindrical, 240 gm long and about 40 um wide on ental end, gradually nar-
rowing to 30 um with the characteristic dise of 85 um in diameter at the ectal
end, The penial tubes have been studied in 2 mature specimens but in toto
and on one series of longitudinal sections.

Habitat* Lake Baikal, vicinity of Sojzan, 10 m deep, grey sand, 8 specunens (2
mature yNo. Hr 1737—46, —84, —96, —98, —99, —100

Taxonomic considerations: Michaelsen only in 1926 described
the developed genital apparatus of this species. According to him, the sperm-
duct opens into the wide rounded ental end of the pear-shaped atrium. Ductus
ejaculatorius long, narrow, rolled into an incompact ball like the long spermi-
duct, too. Penis tubular, filling almost completely the long penial sac, the
latter being furnished with a thick layer of muscle fibres. Penis and the penial
sac are interiorly covered with cuticle of equal thickness. It has to be pointed
out that the 2 mature specimens from Solzan have the atrium spindle-shaped
(Tab. IV. Fig. 4) not pear-shaped, penis is in the cuticular penial tube and the
penial sac is net covered with a thick cuticle. In spite of all these differences
I am convinced that the 2 specimens from Solzan are Lycodrilus dybowskii.
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Lycodrilides g. n.

Only the forked ventral setae of large size in some anterior segments, they are
2 to 3 per bundle, the postclitellial setae single. Spermduct long. Compact
prostate large. Atrial ampulla globular. Ectal part of the male duct simple,
tubular, not differentiated into 3 portions that is characteristic for the genus
Psgmmoryctides, Penial tubes absent,

Type-species: Lycodrilus schizochaetus Michaelsen, 1901

Lycodrilides schizochaetus (Michaelsen, 1901)
{Tab. V. Figs. 1—11)

1901 Lycodrilus dybowskii var, schizochaeta Michaelsen. Bull. Ac. St. Pétersbourg,
15: 184, 187

1903 Lycodrilus schizochaetus Michaelsen. Geogr. Verbr, Olig.: 49

1905 Lycodrilus schizochaetus Michaelsen. Wiss. Erg. zool. Exp. Baikal-8, 1: 12—15.

Description: The body of one immature specimen is 36 mm long, 0.4 mm
wide in segment 10 and it is composed of 125 segments. Two specimens with
reduced genital organs are 0.4 mm wide in segment 10 while the width of
one mature specimen is 0.8 mm in the same segment. Prostomium conical nearly
as long as it is wide at the base. Anteclitellial segments slightly convex, inter-
segmental furrows indistinct. All setae forked with a long lower prong and
a rudimentary upper one which is occasionally rubbed down (Tab. V. Figs. 1,
2). In segment 2 there are 2—3 dorsal setae per bundle whereas in other seg-
ments there is only one. Ventral bundles in segments 2—4 contain 2 setae, other
segments only one, Ventral setae of segments 10, 11 are missing in mature
specimen although there are present in 2 specimens with the reduced genital
organs. The ventral setae of 6—9th segment are unusually long and thick (Tab.
V. Figs. 3—7). In one specimen they measure respectively 113, 113, 113 and
138 ym in segments 2 to 5: 169, 179, 179, 179 um in segments 6 to 9, and
154 ym in 10, 135 ym in 11, 113 um in 12 and 103 um in each of the 13 to 16
segments In fully mature specimen they are 203 ym in segment 9 and 68 ym
in segment 46. The dorsal setae are shorter than the ventral ones, being 87—
82 um in segments 6 to 8.

One pair of spermathecal pores above the ventral setae between the ling
“ab* and the Iateral line. One pair of male pores in place of the ventral setae
on segment 11. Dissepiments %5 to 10/;; are thick, especially the &, one. The
dissepiments 10/ and the next are thin again. Each of the segments 2 to 7
possesses a pair of dorsoventral vessels which are especially large in the seg-
ments 4 to 7. One pair of hearts whose muscle fibres show similar structure
@s in the subfam, Tubificinae. Dorsoventral vessels of segments 9—11 are nar-
rower in diameter. They are located in the posterior half of the segments. These
vessels disappear after the 12th segment. The dorsal vessel from the 12th
segment runs through the left side of the body.

One pair of testes on dissepiment */jy in segment 10, one pair of ovaries on
dissepiment 1%/ in segment 11, One pair of male funnels on dissepiment ¥/,
Spermducts are 30 pym wide behind the funnels, further from the funnels they
are 50 um. The spermducts are in the 1lth segment not extending inte the
12th, They enter the rounded apex of the globular atrial ampullae just epposite
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the ductuli of a large prostate (Tab. V. Fig. 8). The long, narrow ductus eja-
culatorius is sharply distinguished from the ampulla. Penis is covered by the
cuticle that is slightly thicker than the cuticle of the body surface (Tab. V.
Figs. 10, 11).

Habitat: Lake Baikal, vicinity of Solzan, Bol3yje Koty, Utulik-Murino, depth 3
to 20 m, 16 individuals No, Hr, 1724—5, —22, 1759—12.

Taxonomic considerations: Lycodrilides schizochaetus has globular
atrial ampulae rather like the atrial ampullae of Psammoryciides spp.. but the
ectal part of the male duct is simple. It differs by the form of atrial ampuliae,
absence of penial tibes and by the shape of the ectal end of setae from Lyco-
drilus dybowskii. For this reason I consider L. schizochaetus as the type of
a separate new genus Lycodrilides g. n.

Tab. V. Figs. 1-11. Lycodrilides schizochaetus (Mich.)

Fig. 1—2. Ecial end of 2 ventral setae of one bundle of segment 4. — Fig. 3—7. Eectal
end of ventral setae of segment 6, 7, 8, 11 and 12 — Fig. 8 Male duct, aa — a}trial
ampulla. —Fig9 .Longitudinal section of atrial ampulla (aa) and everted penis. —
Fig. 10. Cuticle of penis. — Fig. 11. Longitudinal section of ectal end of male duct

FAMILY LUMBRICULIDAE

Pseudolycodrilus g. n.

Setae simple-pointed arranged in pairs in all bundles as common in the fam,
Lumbriculidae. The edges of the longitudinal muscle bands are not curled.
There are two pairs of testes in sepments 9 and 10 on dissepiments %/ and
8/,0, one pair of ovaries in segment 11 on dissepiment 10/);. One pair of sperma-
thecae in segment 8 and two pairs of male funnels on dissepiments %y and
/4. One pair of male ducts open in segment 10, their ampullae covered with
a diffuse prostate glands. One pair of female funnels on dissepiment /1.

Type-species: Lycodrilus parvus Michaelsen, 1905
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Pseudolycodrilus parvus (Michaelsen, 1905)
(Tab. IV. Figs 6-—8)

1905 Lycodrilus parvus Michaelsen, Wiss. Erg. zool. ‘E.‘.xm:-d. Baikal-S§, 1: 18—20

Description: The body approx. 12—22 mm long, 0.4—0.6 mm wide;
consisting of 65—75 segments. Prostomium rounded, shorter than the width
of the metastomium. Intersegmental furrows %/; and the following distinctive,
Segments convex. Setae simple-pointed slightly curved. in 2 ventral and 2 dorsal
pairs (Tab. IV. Fig. 6).

One pair of spermathecae open in segment 8 behind the ventral setae close
to the ventral median line (Tab. IV. Fig. 7). One pair of male pores in segment
10 behind ventral setae and centrally from their line. too. Chloragogen cells
cover the alimentary canal from segment 6. Two pairs of testes in segment
8 and 10, one pair of gvaries in segment 11. Spermathecae with large oval
ampullae filled with spermatozoa and rather long distinctly delimited ducts
dilated towards the end. T'wo pairs of the male funnels attached to the dissepi-
ment "¢ and ¥/, in segments 9 and 10. Spermducts are 8 um wide. The
second pair runs backwards into the 11th segment and before its postierior part
returns to segment 10. They enter through the muscular layer of the atrial
ampula at the middle of its length, The atrial ampullae are oval, about 120 gm
long 50 ym wide, with a thick layer of the muscle libers (Tab. IV. Fig. 8). They
are covered by bundles of long prostate cells, A narrow and relatively short
ductus ejaculaiorius has an appearance of a dome-like bulb. It ends in the
oblong penis 25 um long. lying in a penial sac of almost the same length.
Proximally to the wventral setae in segment 10 and the male pores there ig
a bundle of dark accessory glandular cells 78 ym long. They probably supply
their products into the penial sac or just in front of it on the body surface
but not inte the atrial ampulla. One pair of female funnels on dissepiment
4, in segment 11.

Habitati' Lake Baikal, vicinity of Solzan, depth 41 m, Sept. 29, 1981 Two anterior
fragments of mature specimens, 3 complete immature specimens. No. Hr. 1724—1,

Taxonomic considerations: The described specimens show some
important common characters with Lycodrilus pervus Michaelsen, 1905: 2 single
pointed setae per bundle in all segments {as in Lumbriculidae but not in Tubi~
ficidael), one pair of spermathecal pores in segment 9 medial to the Iine “a*,
one pair of male pores in segment 10 and one pair of the particular accessory
glands before the male ducts. Moreover, according to Michaelsen (1905)
Lycodrilus parvus has one pair of ovaries in segment 10, but one pair of female
funneis in segment 11. 1 have several reasons to doubt the reliability of these
data as well as especially the exact number of the male gonads and maie fun-
nels, Although Michaelsen (1905) had available many mature specimens
from 5 localities of the Lake Baikal, he established the indicated data on a
singte series of sections.

Pseudolycodrilus possesses spermathecae and male -pores in the segments 8
and 10 respectively like in the genus Rhynchelmis and Rhynchelmoides. It
differs from these genera by the atria, by the approached pores of the sperma-
thecae and by some other characters. In addition, it also differs from Rhyn-
chelmoides by 2 pairs of the spermducts. The palaearctic genus Rhynchelmis is
characterized by very long tubular atria. Spermducts enter into the atrial wall
near the apical end of the atrium and directly open into its lumen. The body
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is trapezoid and only some anterior segments are cylindrical. The bands of
longitudinal muscles are curled. Long proboscis is present in all species except
Rhynchelmis komareki f. brevirostra which lives in the depths of 100—200 m
in the lake Ochrida where individuals having short rounded-off prostomium
predominate (Hrab & 1931). Similar exception is Rhynchelmis brachycephala
from the lake Baikal (Michaelsen 1805). It appears, however, that the
Iength of the proboscis depends primarily on the depth of the habitat and
not on contraction of the muscles, as previously assumed by Michaelsen
(1905).

The nearctic Rhynchelmoides Hrabé (1936: 11) with the species elrodi (Smith
and Dickey), giandula (Altman), alascane (Holmgquist) and brooksi (Holmquist)
differs quite significantly from the eurasiatic Rhynchelmis. Their tubular atria
are much larger than spermducts. In Rhynchelmoides there are only posterior
male funnels and spermducts. The spermducts enter the atrial wall already
at the ectal part of atrium and continue inside the wall to the ental end of
the atrium where they open into the lumen subapically (In R. brooksi they
enter the atrial wall subapically before the ental end). The spermducts are
thin and inconspicucus as stated by Holmgquist (1979). Longitudinal muscles
are not curled. Their body is eylindrical as in Thinodrilus ambiguus (= Lumbri-
culus variegatus). I feel that these differences between Rhynchelmis, Rhynchel-

moides and Pseudolycodrilus are sufficient to substantiate the distinction of
the separate genera.

Lamprodrilus novikovae sp. n.*
{Tab. VII. Fig. 1.}

Description: The body of ovne mature specimen is 30 mm long, 1.3 mm
in maximum width and consists of 79 segments. The second specimen has 102
segments and it is 1.5 mm wide. Prostomium elongated. longer than the width
at its basis. Anteclitellial intersegmental furrows distinctive. The anterior and
median segments are not convex but flat. Setae not forked, slighily curved
to the ectal end. Two pairs of male ducts open posterior to the ventral setae in
segments 10 and 11 (in another specimen in 9 and 10}, Two pairs of sperma-
thecal pores posterior to veniral setae in segment 13 and 14 (in the other spe-
cimen in 12 and 13). Epidermis is 17, 10 and 9 gm thick in segments 23, 40
and 60 respectively, The longitudinal muscular layer is 103, 93 and 86 um
thick in the same segments, i. e, the epidermis is 6. 3 and 10-fold thinner than
the longitudinal muscular layer. These values are not true for the whole seg-
mental surface because the thickness of the longitudinal muscular layer is
smaller on the dorsal side than on the lateral one. Pharyngeal glands in seg-
ment 3 and 4.

The dorsal vessel communicates with the ventral one by one pair of dorso-
veniral vessels in each of the 2 to 30 (35) segments. These vessels are not provi-
ded with the chloragogen cells, They originate of the dorsal vessel near the
posterior dissepiment of the indicated segments. From segment 35 up to the
distal end there are 2 pairs of vessels covered by the chloragogen cells in each
segment, These are at first short without special outgrowths but further on
they are branched into several vessels, often very long and without the blind
outgrowths (Tab. VII. Fig. 1). The anterior pair communicates with perivisceral

*) T dedicate this species to the memory of biochemist, candidate of science M. A.
Novikova-Smirnova (1500—1982).
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plexus through one branch at the level of the lateral line, similarly like 1n
many other species of the genus Lamprodrilus The lateral vessels are especially
well developed 1n the posterior segments

First pair of nephridial funnels on dissepiment 65 Two pairs of testes and
cylindrical atria i segment 10 and 11 (or in 9 and 10), their male funnels on
dissepiment Y/ and ¢, (or %o and 1%/;) One pair of ovaries in segment 12
(or 11), one pair of female funnels on dissepiment 1¥/j3 (or i) Two pairs
of spermathecae 1in segment 13 and 14 (or 12 and 13), one pair of the sperm
sacs filled with spermatocytes reaches the dissepiment '/, Copulatory glands
missing

Habitat Lake Baikal vicimity of Solzan, 41 m deep, detmtus, Sept 29, 1961
3 mature specimens among several immature ones No Hr 1724—1

Taxonomic considerations The new species differs from the hit-
herto described species of the genus Lamprodrilus by the number of sperma-
thecae Only the form tetratheca of Lamprodrilus satyriscus has 2 pairs of these
organs as well, but 1t has 3 pairs of atria and special copulatory glands Neither
Michaelsen (1901} nor Tzos1mov (1962) have stated the diagnostic cha-
racters of the various forms of L satyriscus, except the differences in the num-
ber of components of the genital organs I expect, therefore, that all the forms
of this species would have a sinlar vessel system as L satyriscus satyriscus,
namely only one pair of the lateral vessels 1 the median segments, whereas
the newly described species has two pairs

Teleuscolex glaber sp n
(Tab VI Figs 1-7)

Description The body of 9 specimens 15 smooth remmmscent to that of
a Nematoda Intersegmental furrows not wvisible even on longitudinal sections
Fragments of the anterior end of mature specimens are 1 7—2 mm wide The
eyhindrical body consists of up to 130 segments Prostomium conical, very short
{Tab VI Figs 1 2) Veniral setae of segments 7, 10 and 25 are respectively 237,
273 and 185 uym long sumple-pomted, somewhat bent at the ectal end One
pair of male pores in form of a transversal sht located posterior to the ventral
setae of 10th segment (Tab VI Fig 7) One pair of large oval accessory copula-
tory glands posterior to the male pores on the same segment One pair of
spermathecal pores behind the ventral seta of segment 12

Cuticle thin, eptdermis 86 ym 1n segment 10, circular musculature 43 um
and longitudinal musculature maximally 85 pm thick The integumental wall
very thin relative to rather large diameter of the segments One pair of trans
versal dorsoventral vessels 1n each of the 2 to 18 segments without chloragogen
cell covering From the segments (168) 18—19 there 1s one pair of lateral vessels
in each segment and these are coated by the chloragogen cells In segments
35—40 there are two pairs of the lateral vessels 1n each segment and these
contatn numerous blindly ending appendages (Tab VI Fig 3) The posterior
pair of the vessels has fewer appendages and it 1s shorter than the preceding
one

One pair of testes on cissepiment %y 1 segment 10 One pair of ovaries
on dissepiment %/ 1n segment 11 One pair of the male funnels on dissepiment
1/, Spermducts about 30 um wide are running along dissepiment W to
the ventral side They do not enter segment 11 but turn upwards and enter
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the wall of atrial ampulla in its upper guarter opening into its cavity at the
apical end. Atria tubular, long and narrow, either rolled up in segment 10
ar extended into 11th segment, Their diameter is approx. 85—77 um. Epithelial
layer is 13 um, muscle layer 6—8 um. Prostate glands 45 um long covering
the whole surface of the atrial ampulla. Atria narrowing towards the ectal end
open to the body surface without forming a fold, i. e. the first stage of the
growing penis. Only one specimen shows everted cylindrical penes. Ectal part
of the male duct is surrounded by scarcely visible tissue without glandular
cells but possibly with fine muscle fibres.

Tab. VI Figs. 1—7. Teleuscolex glaber sp. n.

Fig. 1—2. Anterior end of the body from lateral and ventral face. — Fig. 3. Lateral
vessel. — Fig. 4-5. Longitudinal and transversal section of male pore (mp), accessory
gland (ag), If — femal funnel and testes (t). — Fig. 6. Ventral side of segment 11,
ag — accessory gland, mp — male pore. — Fig. 7. Opening of male pore (mp), of
accessory gland (ag) and of spermatheca (sp).

Figs. 8—10 Pseudorhynchelmis oichonensis (Bur.-Koi.}

Fig. 8. Anterior end of body. — Fig. 9. Atrium (at), male funnel (mf), opening of
spermducts (op, op”) 1nto the atrium (at), prostate (pr} and spermduct (sd). — Fig. 10
Transversal section of ventral part of segment i1, at — atrium, nc — nerve cord,
p — penis, vv — ventral vessel.

One pair of large accessory copulatory glands posterior to male pores in seg-
ment 10 (Tab. VL. Fig. 4—7). The glands are formed by bundles of pear-shaped
glandular cells up to 130 ym long with rather homogeneous protoplasm and
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with ovoid nuclei. The glands discharge some secretory products between the
epithelial cells (50 wm long) of the fissure-shaped invagination which is 170 pm
deep. Spermathecae not fully developed.

Habitat: Lake Baikal, vicimity of Solzan, depth 7 and 14m , sand containing
silt, Oct 13, 1965; 9 specimens Mo, Hr. 1753—1, 1753—9

Taxonomic considerations: So far only 3 species of the genus Teleuscolex have
been known. The segments of T. korotneffi Mich. and T. grubei Mich. are
convex with deep intrasegmental furrows. In T. baicalensis (Gr.)) the furrows
are hardly visible and in the new species T. glaber they are completely absent.
T glaber differs from T. baicalensis by the presence of one pair of large copula-
tory glands in 10th segment, similarly as in T. grubei. The glands are developed
already in the specimens lacking spermatozoa on the male funnels and in the
sperm sacs.

Kozovetta g. n.

Setae in paiwrs. One pair of spermathecae in segment 9, one pair of male ducts
ending in segment 10. Two pairs of male funnels displaced freely in the cavity
of segments 9 and 10. Each spermduct is considerably wide at the ental engd,
then it is constricted and again widened towards its entry to the ectal end of
the atrial ampulla, The ampulla cylindrical, thick-walled, covered with sparse
prostate glands, It is constricted towards the ectal end extending thus into the
pomnted end of ductus ejaculatorius which is likewise thick-walled and longer
than the atrial ampulla {Tab. IV. Fig. 10). Penis inconspicuous, beak-like. Lateral
vessels absent in postcliteilial segments. The new genus differs remarkably from
the other genera of Lumbriculidae by special form of the male ducts.

Type-species: Kozovetta miranda sp. n.

Kozovetta mirenda sp. n.
{Tab IV Figs. 9—i5)

Description: Body about 10 mm long, 0.3 mm wide at most, consisting
of 50 segments. The inter- and intrasegmental furrows are significantly deep
all over the body (Tab. IV. Fig. 10). All setae arranged in pairs, with upper
prong narrow and slightly longer than the half of the lower wider prong (Tab.
IV. Fig. 9). The lateral vessels in the postclitellial segments are not developed.

One pair of spermathecae open behind the ventral seta within the ¥a“ line
of segment 9; one pair of male ducts open behind the ventral setae of segment
10 slightly more medially from the line “ab”. Two pairs of testes on dissepiment
8y and ¥y in the segments % and 10. One pair of ovaries on dissepiment 10/
in segment 11.Two pairs of male funnels unattached to the dissepiments are
sitnated freely in the segments 9 and 10. The anterior pair occurs in front
of the dissepiment %, the posterior is before the ¥/;;. Each funnel is continued
into a wide spermduct which is suddenly constricted in segment 10, running
further to the ductus ejaculatorius and opening finally as wide duct intc the
ectal end of the atrial ampulla. The ampullae are long, oval, with very thick
(35 ym) muscle layer. The prostate cells on the atrial ampulla are not numerous
{Tab. IV. Figs. 13—15). The cavity of the atrial ampulla is transformed at the
ectal end into a short narrow duct protruding into the conical ental end of the
eylindrical wide ductus ejaculatorius. The ductus ejaculatorius is longer than
the atrial ampulia. Its cavity is inconspicuous, the wall contains similar muscles
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as the ampullae. The ampullae are 320 ym long and maximally 133 um wide.
Ductus ejaculatorius is 400 um long, 103 um in diameter, its muscle layer up
to 40 um thick.

At the end of the male duet on the surface of 10th segment there is a small
(28 um) beak-like penis which is covered by integumental cuticle. The male
duct of one specimen is in the coelom of segment 10 {except for the male fun-
nel), the duct of the opposite side occupies the coelom of 3 segments; atrial
ampulla is in segment 12 and ductus ejaculatorius from dissepiment */, in
segment 11 {o segment 10, Spermathecae have a spherical ampulla and the ducts
are longer than the diameter of the ampulla. One pair of female funnels on the
anterior side of dissepiment ,;. The anterior pair of the sperm sacs expands
from dissepiment ¥/ into the 8th segment. One pair of ovisacs reaches segment
15.

Habitat: Lake Baikal, vicinify of Solzan, depth 41 and 54—60 m, sand contain-
ing silt; June 10 and Sept 29, 1961 14 fully mature specimens, No. Hr. 1724—1,
1737—102

Pseudorhynchelmis g. n.

Prostomium rounded without forming a proboscis. Longitudinal rmuscles of
the body do not curle inwards at their margin. The spermathecal segment
(8th) is separated by another segment from the atrial one (10ih). Spermathecae
do not communicate with the oesophagus. Two pairs of testes in segment 8
and 10. Two pairs of spermducts open into long, pear-shaped atria directly in
their lumen near the apex. The posterior pair of the spermducts is longer than
the atria. Spermducts much wider at the ental part than at the ectal one, Pe-
nes distinctly developed in the penial sacs.

These characters seem (o be quite sufficient for distinguishing this new genus
from Rhynchelmis, Rhynchelmoules and from other genera of the fam. Lum-
briculidae.

Type-species Rhynchelmis olchonensis Burov et KoZov, 1932

Pseudorhynchelmis olchonensis (Burov et Kozov, 1932)
({Tab. V1. Figs 8-10)

1932 Rhynchelmis olchonensis Burov-KozZov. Trudy vost. sibir. Univ, 1: 8284

Description: Cylindrical body 14 mm long and 0.36 mm in maximum
width, consists of 73—75 segments. Prostomium rounded, shorter than the width
at its basis (Tab. V1. Fig. 8). Setae simple-pointed with slightly curved ectal
end. Clitellum well developed on segmeni 10—13. One pair of spermathecal
pores in 5 specimens posterior to the ventral setae and slightly medially from
the line “ab“ occur on segment 8§ (in 6th specimen on segment 9), One pair of
male pores at the end of conical penes, posterior to ventral setae in segment
10 (in the 6th specimen in 11). One pair of female funnels in intrasegmental
furrows 1/;; {in the 6th specimen in 13,).

The longitudinal muscles are not divided into 7 bands that curle inwards.
Pharyngeal glands in segments 4 to 8. Lateral vessels absent from the post-
clitellial segments.

Two pairs of testes on dissepiment & and % in segment 9 and 10. One pair
of ovaries on dissepiment %y in segment 11. Spermathecae with large oblong
ampullae and distinetly separated long ducts. One ampulla commenly fills the
upper half of the coelom in segment 8, the other ocupies equal space in segment
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9. The ampullae do nol communicate with oesophagus. Male funnels on dissepi-
ment "/jq and /4. Spermducts are 30 ym wide at the ental half and 17—21 4m
at the ectal one. They are longer than the atria. The second pair of the sperm-
duets extends into the posterior quarter of the 11th segment returning then into
the 10th segment as 4 narrow ectal part which runs parallel with the ental
portion of the first pair. The anterior and posterior spermduct enter directly
the atrium near its apical end (Tab. VI. Fig. 8).

Afria long, pear-shaped (not tubular) located to segment 10 and prolonged
in most specimens into segment 11. They are covered with bundles of prostate
cells. Penes short ( um), conical, occuring in shallow penial sacs (Tab. VI Fig.
10). No bundles of any glandular cells have been seen around the wventral]
setae of 10th segment indicated by Burov (1932).

Habitat: Lake Baikal, vicinity of Solzan, depth 3—4.6 and 36 m, grev sand,
detritus, sand stones; July 15, 1962 and June 6, 1963, B specimens No. Hr. 1724-2,
17245,

Styloscolex solzanicus sp. n.
(Tab. VII. Figs. 2—6)

Deseription: Mature specimens 25 to 30 mm long, max, width 1.4 mm,
consisting of at least 130 segments. Anteclitellial intersegmental furrows are
not clearly expressed or are virtually absent {(Tab. VII. Fig. 2). The intra- and
intersegmental furrows are clearly wvisible only on the posterior somewhat
convex segments while the anterior segments are flat. Prostomium conical,
much shorter than its basis. Simple-pointed setae slightly curved at ectal end.
Dorsal setae of one mature specimen 236, 265 and 295 ym long in the 4th to
fith segment respectively, ventral setae 283 ym long in segment 6,

The thickness of epidermis is 13—21 gm in 7th to 8th segment, circular
muscles 10-—-18 ym and longitudinal muscles of segment 8- -12 are 80120 ym
thick. Chloragogen cells covering the alimentary tract are narrow, 80—125 ym
long. Very long dorsoventral vessels Iorm several closed locps; they do not
form a dense network in anterior segments, they are shorter posterior clitellum
and from 25th segment are not present.

The number and position of the separate portions of the genital system are
congiderably wvariable (Tab. VII. Fig. 6). Out of 14 sectionel specimens only
5 had the arrangement of the genital system that would correspond fo usual
situation in this genus. The genital organs of 9 specimens are situated in olher
than usual segments and, in addition, the number of certain components of
the genital system (s incressed. Thus, for example, 7 individuals have one or
two additional spermathecae in the segment that precedes or follows the seg-
ment with the normally placed receptacula. Most commonly there is one pair
of the male ducts but exceptionally 3 specimens have ohe or two supernumerary
male ducts.

In 10 specimens the ovaries are separated from the testicular sepment by
an intercalary segment (without testes). Only in 2 specimens the ovarial segment
follows the testicular one and, in 2 specimens the testicular segment appears to
be fullowed by a segment containing one additional testis and one super-
NUMETary OVAriuimnl.

Each funnel of the male ducts is situaied on the anterior surface of the
dissepiment at posterior part of the testicular segment. The narrow (20 um)
spermduct runs along the anterior surface of the indicated (issepiment to
ventral side of the body, It does not enter other segment bui penetraies directly
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the wall of atrium at its ektal end and opens into its cavity. The atrial ampulla
is tubular, narrow and considerably prolonged. In some specimens it occupies
3 segments. The cavity of the ampulla is approx. 55 pm. The ampulla is covered
interierly with cuboidal epithelium 9—12 ym high. The muscular layer is only
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Tab. VIL Fig 1. Lamprodrilus novikovae sp. n.
Fig. 1. Lateral vessels.

Figs 2—6. Styloscolex solzanicus sp. n.

Fig. 2. Anterior end of the body. — Fig. 3. Spermatheca, — Fig. 4. Penis of non fully
mature individual. — Fig. 5. Fctal end of male duct of mature specimen, at — atrium,
pr — prostate. — Fig. 6. Scheme of genital apparatus of various individuals, 1 —
testes, 2 — spermatheca, 3 — male duct , 4 — ovarium, 5 — female funnel, 6 — inter-
calar segment, 7T—5 normal specimens Black figures-additional organs.

3 um thick, the bundles of the prostate cells that cover the whole atrial ampulla
are up to 110 ym long. The male ducts end up in the penis (Tab. VIL Figs. 4—3)
which is not covered by cuticular sheath,

Habitat: Lake Baikal, vicinity of Solzan, Bolivie Koty, Utulik-Murino, depth

3-«;0 m; 17 mature specimens No. Hr. 1724-3, —4, —§, —6, 1737102, 1759—4, —6 and
-—11,
Taxonomic considerations. New species differs from the majority
of Styloscolex species by Ascarid — like form of the body without infer- and
intrasegmental furrows, from Styloscolex by the form of male duct, described
by Michaelsen (1905), especially by the presence of thick prostate and
various disposition of genital organs.
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P. 8. In 140 samples taken from the southern littoral of Lake Baikal by prof,
M. KoZov in 1963—1965 — from the vicinity of Solzan between the mounths
of the Utulik and Murino rivers, I do not found Neis variebilis, Tubifex tubifex,
Peloscolex velutinus, Stylodrilus heringionus, Stylodrilus parvus and Lumbri-
culus variegatus, recently (1978) recorded from the same localities by hydro-
bhiologist.
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MAJOR CARPS (PISCES)
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Abstract: Energy values of groups of small, medium and large size fishes of
some Indian and exotic major carps were determined using wet-oxidation method,
The caloric values did vary greatly between three size groups of each fish tested;
the inter specific variation in the young stage was not significant while such varia-
tions were distinct in the medium and large sized fishes. The energy content of the
fishes, in general, increased linearly with rise in organic carbon, organic matter
and total nitrogen of the body.

INTRODUCTION

Energy values in different species of Indian major carps at their prespawning
maturity stages have seldom been measured, Q@ a sim et al (1973) have, however,
reported the calorific values of some Indian marine fishes and the food inges-
ted by them. The purpose of this study was to compare the calorific values of
the body muscles of different size members of Indian and exotic major carps.

MATERIAL AND METHODS

Different size-groups of major carps viz., catla {Catlae catia), rohu (Labeo rohuta),
calbasu (L. calbasu), mrigal {Cirrhinus mrigala), common carp (Cyprinus carpio) and
silver carp (Hypophthaelmichthys molitrix) grown in a local fish farm were collected.
These fishes were classed into three groups on the basis of their length and weight viz,
i) 3 to 250 g, (i) 250 to 800 g and (iii) 1.3 i 3.0 Kg. The body muscles (somatic
tissue) were taken from various parts of body whiceh were then heated in a hot air
oven set at 80° C until constant weights were obtained. The loss in weights by dry-
ing was taken as the weights of water. Dried tissues were homogenized and the
calorific values were determined according to wet oxidation method (Winberg,
1971). The results were then compared in a Bomb calorimeter, which always ex-
ceeded within 5%,. At least six to eight specimens of the same weight group of
each species were examined and three estimations were made for each test-fish.
The mean calonc content per gram dry weight of the tissue were cbtained. Mea-
surements of organic carbon ,organic matter and total nitrogen of the soma of these
fishes were made using standard methods.

RESULTS AND DISCUSSION

The results of the measurement of energy contents in different species of
major carps are given in Table 1. The energy values found among three size-
-groups of each species was compared by using one-way variance analysis. The
variance ratio (F 24.67; P < 0.001 < 0.05) showed that the calorific values diffe-
red greatly in three size groups of each test fish. In general, there was an
increase with weight in the caloric content of the musele (Table 1), The energy
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values of the medium size-group of common carp was as high as 1.08 fold than
the smaller fishes (P < 0.03) but these two groups did not differ in catla and
mrigal (P> 0.05). Further, common carp and silver carp failed to show signifi-
cant difference (P > 0.03) between the medium and large size fishes. By con-
trast. the energy content in larger fishes of mrigal, calbasu and rohu was always
high as compared with members of medium size (P <0.05). Again, calorific
difference was significant (P <0.01) between the medium and small groups
of both silver carp and calbasu. The energy values found in varicus stages of
maturity proved very responsive to changed main body constituents. Evidently,
calorific differences between physiclogical states of individual are very com-
mon (Paine, 1971).

The calorifiec values of dry body weight hardly differed (F  =0402; P>
0.05) during early stages between six species while the values varied quite in
terms of fresh biomass (F  =6.186; P < 0.01). Calorific values of both dry
and fresh muscle remained fairly distinet in the medium (F == 56.54: P < 0.001)
and large (F =596; P <0.001) sized fishes of major carps. Among all fishes,
calbasu and common carp contained the maximal and minimal energy values
respectively. Common carp, catla, mrigal and rohu were grouped together as
no calorific differences were observed in these fishes either in the medium
sized (P> 0.05) or in the larger fishes (P> 0.05); the differences were high
(P < 0.01) between the fishes of this group and any of silver carp and calbasu.
In case of larger fishes, there was no significant difference between calbasu
and silver carp, despite such a difference was pronciunced in the medium sized
fishes. Again, calbasu contained fairly high energy (P < 0.01) than that of silver
carp irrespective of size.

It is known that caloric values of an animal is dependenl primarily on the
fat and mineral content of the body {(Slobodkin and Richman, 1961;
Cumminsg and Waycheck, 1971). Thus Craig (1977) has observed the
energy values of perch were the functions of both water and fat content of
the body since an inverse relationship between them exists. In the present study,
however, the relationship between calorific values in dry tissue and water
content of the body did not vield any convineing result (= — 0.144; P > 0.05).
Here, in all these fishes of major carps, with increase in organic carbon, organic
matter and total nitrogen of the body the calorific vaiues showed corresponding
rise; the best fit equations for predictions of calorific value (¥) from these
three constituents are linear as follows:

Y =0.0323 -+ 0.15222 X (L
Y =0.0322 - 0.0885 X 2)
Y=01933 + 17089 X (3)

Since the greatest (1.7089) and lowest slopes (0.0885) are obtained in the third
and second equations, apparently, energy value of these lishes was dependent
primarily on total nitrogen and organic carbon of the body to a lesser extent.
Similar linear relationships between the calorific values and the chemical com-
ponents of the body in a number of animals are also reported (Ostapenya
and Sergeev, 1963; Salonen et al, 1976; Grodzinski et al, 1975; Wie-
gert, 1965; Jana and Pal, 1980 and 1981 .

The ratio of energy content to organic carbon was independent of the per-
centages of organic carbon of the fish body (r=-—0.0418; P> 0.05) and also
of the energy values of somatic tissue (r=20.028; P>>0.05). Salonen et al

197



(1976) have, however, observed the dependence of the ratio of energy content
to organie carbon to the percentage of organic carbon in a number of aquatic
invertebrates.
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TAXONOMISCHE IDENTITAT DER ANAS SUBMAJOR JANOSSY, 1979 (AVES:
ANSERIFOEMES) AUS DEM OBERPLIQZAN UNGARNS

Jifi MLIKOVSKY
Eingegangen am 16 Oktober 1980

Abstract. Bone remains described as Angs submajor have heen restudied.
Anas submaejor is shown to be a synonym of the recent Tadorna tadorna.

EINLEITUNG

Im August 1980 hatte ich Gelegenheit im Rahmen meiner Revision der
fossilen Anseriformes der Welt in der Jinossy-Sammlung im Ungarischen Na-
tionalmuseum (Magyar Nemzeti Mazeum) in Budapest {weiter nur MNME) den
Typus und das gesamte referierie Material der Anas submajor Janossy (1979:
11) zu untersuchen, Diese aus dem oberen Villanium des Villinyi Gebirges in
Ungarn beschriebene Art soll nach ihrem Autor den Vorldufer der rezenten
Stockente Anas platyrhynchos Linné, 1758 darstellen. Die Uberpriiffung des
Materials ergab allerdings, dafl es heterogen ist und dafl es in seiner Mehrheit
gar nicht der Gattung Anas angehdrt. Es ist die Aufgabe dieser Arbeit dieses
Material zu revidieren.

MATERIAL

Das von Janossy (1979 als Anas submajor bezeichnete und von mir simtlich
untersuchte Material st wie folgt verteilt: 3 fast komplette und 43 fragmentdre
Coracoidea, 36 Humerusfragmente, 67 Ulnafragmente, 25 fragmentire Carpometacarpi,
3 fast komplette und 51 fragmentire Femora, 17 Tibiotarsusfragmente, 6§ Tarsome-
tatarsusfragmente und 20 Phalangen. Dazu kommt eine kompletie Ulna (MNMB
Ut 83), die als Holotypus der Art von Janossy (1979 bezeichnet wurde. Insge-
saml wurden also 272 Knochen bzw. Knochenfragmente untersuchut.

ERGEBNISSE

Der Vergleich der vorhandenen Knochen mit allen rezenten palédarktischen
Arlen ergab folgende Ergebnisse:

Klar unterschiedlich von Anas submajor ist ein proximales Fragment cines
rachten Humerus, ein distales Fragment eines rechten Tibiotarsus und ein pro-
ximales und zwei distale Fragmente der linken Tibiotasi. Morphologish ent-
sprechen sie vollkommen der Gattung Amnas. Die Tibiotarsi gehiiren hochst-
wahrscheinlich der rezenten Spieflente Ana§ acuta Linné, 1738. Thre Incissura
intercondylaris ist bei ahnlich groBen Arten der Gattung Anas entweder
deutlich schmaler (Anas strepera, A. penclope, A. clypeata) oder merklich
breiter (Anas platyrhynchos). Am Femur konnte ich zwar keine geniigend
kKlaren Unterscheidungsmerkmale finden, der Fund stammt jedoch seinem Aus-
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sehen nach von der gleichen Fundstelle wie die Fragmente der Tibiotarsi, so
dal ich ihn gemeinsam mit ithnen als Anas acuta hestimme. In der Grobe ent-
sprechen alle diese Fragrente der rezenten Angs acuta: die Extremitates dis-
tales der Tibiotarsi messen 8,0< 7,6, 7,9 X 7,1 und 7,6 X 7.1 mm, wihrend die
Breite der Extremitas proximalis des Fermnurs 10,2 mm betriigt. Die 24 vergleich-
bar gemessene Exiremitates proximales rezenter Ménnchen der Anas acuta
messen nach Woelfle (1967) 0. D). 1,14 mm (Grenzwerte: 92—10,8 mm).

Ein proximales Humerusfragment aus dem zur Anas submajor referierten
Material entspricht in allen morphologischen Einzelheiten sowie in der GriéBe
der rezenten Ancs platyrhynchos, zu der ich es demzufolge referiere, Damit
wurde dieses Fragment zum ersten Nachweis dieser in der ganzen Europa heute
genz gemeinen Art im Oberpliozin (Stratigraphie nach Heord éek, 1979) des
ganzen Karpathenbeckens {(vgl. Janossy, 1979).

Alle anderen Knochen der ,Anas submajor” einschlieBlich des Typus dieser
Art unterscheiden sich in mancher Hinsicht von der Gattung Anas. Sie haben
im Vergleich mit Anas:

— am Femur (1) die Fovea ligamenti capitis breit und flach; (2) die Fossa
trochanteris deutlich ausgebildet; (3) die Facies articularis antitrochanterica
schmal und tief; (4) die Crista tibiofibularis im Vergleich zum lateralen
Teil des Condylus lateralis weit mehr entwickelt:

— am Tibiotarsus (5) den Condylus medialis schmaler aber viel gréBer als
den Condylus lateralis; (7) die Extremitas distalis in einem deutlich spitze-
ren Winkel zur Achse des Corpus gestellt;

— am Tarsometatarsus (8) die Trochlea metatarsi II deutlich mehr lateral
gedreht; {9) den lateralen Teil der Trochlea metatarsi IV mehr hervorra-
gend als ihren medialen Teil;

— am Humerus {10) die Crista bicipitalis an das Corpus allmihlich ansetzend
(bei Anas setzt sie in einem deuflichen Bogen an); (11) die Incissura capitis
flach und breit: (12} die Fossa musculi brachialis fiach und breit; (13) den
Processus supracondylaris dorsalis deutlich (auch wenn sehr klein — bel
Anas fehlt er fast);

— an der Ulna (14) das Tuberculum carpale in einem sehr offenen Winkel zur
Querachse der Trochlea carpalis stehend (bei Anas ist der Winkel spitzer —
fast 90°);

— am Carpometacarpus (15) die Synostosis metacarpalis distalis schmal; (16)
den Bogen zwischen dem Processus extenseorius und der Trochlea carpalis
offener; (17) den #ulleren (proximo-cranialen) Rand der Trochlea carpalis
eckiger: (18) den Processus pisiformiy mehr lateral gedreht; {19) den Pro-
cessus extensorius viel miichtiger und am Ende schmaler; (20) die Fossa
supratrochlearis deutlich; (21) den Processus supratrochlearis deutlich (bei
Anas ist er fast unbemerkbar); und

— am Coracoideum (22) die Impresio ligamenti acrocoracohumeralis grofi und
linglich (bei Anas ist sie klein und rundlich): und (23) den Bogen zwischen
dem Processus acrocoraciodeus und dem Processus procoraciodeus von oben
gesehen merklich geschlossener als bel Anas.

In allen diesen Merkmalen entsprechen die von Janossy (1979) als Anas
submajor bezeichneten Knochen dbr Gattung Fedorna, insbesondere der rezen-
ten Brandente Tadorna tadorna (Linné, 1758), mit der sie auch in den metrischen
Daten iibereinstimmen. So miBit die Breite der proximalen Epiphyse des Femur
bei Anas submajor 11,88 = 0,33 mm (11,2—12,4 mm, n = 28), bei Tadorna ta-
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dorna 12,87 mm (11,2—14,1 mm, n = 43, nach Woelfle 1867), die Breite der
proximalen Epiphyse des Humerus betrigt bei Anas submajor 15,41 4~ 0,50 mm
{14,6—16,1 mm, n = 19), bei Tatorna tadorna 15,57 mm (13,7—17,0 mm n = 37,
nach Woelfle 1967). Die Typus-Ulna miBit etwa 90 mm, was in die Varia-
tionsbreite der Taedorna tadornae fillt (M = 94.83 mm, 78,2—103,7 mm, n = 20,
nach Woelfle 1967). Im Ganzen scheinen die als Anas submajor bezeichneten
Reste im Durchschnitt etwas kleiner als die rezente Tadorna tadorna zu sein,
sie fallen jedoch alle in die Variationsbreite dieser Art.

Indem also weder in der Morphologie, noch in der Gréfle Abweichungen
der Anas submajor Reste von der rezenten Tadorna tadorna festgestellt wer-
den konnten, mdchte ich alle diese als Anas submajor bezeichneten Knochen
(einschlieBBlich des Typus, jedech mit Ausnahme der oben diskuttierten 8 Kno-
chenfragmente, die zur Anas seuta bzw. zur Anas platyrhynchos gehoéren) zu
der rezenten Tadorna tadorna stellen.

Zu dieser Art kénnen wahrscheinlich auch die 21 Knochenfragmente gerech-
net werden. die Janossy (1979: 19) als Taedorna sp. bezeichnet hat und die
von derselpen Lokahtit und derselben Schicht wie die ., Anes submajor® —
Reste stammen. Zu Tadorna tedorna mochte ich auch ein Schadelfragment,
der ebenso aus derselben Lokalitat und Schicht stammt, referieren (vgl. auch
Mlikovsky 1881).

Die Brandente ist heute in Europa ein Vogel flacher, sandiger oder schlam-
miger Meereskiisten und der Miindrungsgebiete groBerer Strime In Mittel-
asien kommt sie allerdings auch im Binnenland an salzhaltigpen Steppenseen
vor (Dolgusin 1960, Bauer und Giutz von Blotzheim 1968, Kolbe
1972, Kiscinskij 1978). Man konnte also annehmen, daB im Villanyi-Ge-
biet im Oberpliozan solche Seen vorhanden waren, wo die Brandenten leben
kennten.. Interessant ist 1n dieser Hinsicht allerdings, daB in der Gegenwarl
die Brandenten binnenlandische Silwasserseen Englands (Boy d 1963} sowie
der BRD und der DDR (Wille und Eberhardt 1962, Loose und Lip-
pert 1967, Panzk e 1980) zu besiedeln begannen.

Anmerkung: Die anatomische Nomenklatur habe ich nach Baumel et. al
(1879) verwendet, die stratigraphische Einteilung des mitteleuropaischen Plio-Plei-
slozan nach Horacek (1979). Das Termin Processus supratrochlearis ist hier neu

und bezeichnet einen gegeniber dem Processus extensorius 1n der Gegend der Fossa
supratrochlearis liegenden Forisatz.
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Die von Janossy (1979 als Anas submajor beschriebenen Reste wurden
neu untersucht, wobei es sich herausstellte, dafl sie meistens der rezenten
Brandente Tadorna tadornae gehdren (einschliefilich des Typus). Die Anas sub-
major Janossy. 1978 ist demnach ein Synonym der Tedorna tadorne Linné,
58,

AuBerdem wurde ein Humerusfragment zur Anas platyrynchos und ein Fe-
mur und vier Tibictarsusfragmente zur Anas acute referiert.
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Abstract: All five post-embryonal stages of Liacarus nitens (Gervais. 1844)
{Oribatei, Liacaridae} were described, measured and drawn, including their leg-
~chaetotaxy.

INTRODUCTION

This article is part of a series of papers regarding morphology of the post-
-embryonal stages of the family Liacaridae Sellnick, 1928. The first article of
this series (Travnié¢ek, 1977) deals with Liagearus coracinus (C. L. Koch,
1841), the second (1982) with Ligcarus subterraneus (C. L. Koch, 1841), The
article presented deals with Ligcarus nitens (Gervais, 1844).

The present author’s object is io deseribe all post-embryonal stages of L.
nitens including their leg-chaetotaxy on one hand, and to establish differential
characters of the corresponding immature stages among L. nitens, L. coracinus,
and L. subterraneus, on the other hand.

Cultivation of immature stages of the family Liacaridae is difficult, as shown
in preceding papers. No juvenile stage of Ligearus xylarige (Schrank, 1803} was
obtained, and that is why only 3 European species of genus Ligcarus Michael,
1888 could be compared in this paper. Unsuccessful cultivation corresponds to
the fact, that only a few morphologic descriptions of juvenile stages of the
family Liacaridae were published up to this time. Costeséque et Taberly (1961)
described some juvenile stages of Xenillus clypeator Robineau-Desvoidy, 1839,
and X. tegeocranus (Hermann, 1804). Later Arlian et Wooley (1969) des-
cribed juvenile stages of American species Liacarus cidarus Wooley, 1968, My
above mentioned papers follow up with descriptions of L. coracinus and L.
subterraneus.

"MATERIAL AND METHODS

All the examined larves, nymphs and adults were obtained from laboratory cul-
ture. The initial material for cultivalion were adult individuals L. ntitens, picked up
from the forest litter (Querceto-Carpinetum primuletosum with admixture of Acer
pletancides, Fagus silvatica, Cornus senguinea, Corylus avellena, Crafiagegus oxryaecan-
the and Cotoneaster vulgaris) in the Czech Karst near Karlsfejn, about 40 km south-
-west of Prague.

Preservation and freatment of the objects for examination by means of optic
microscope, as well as measuring and drawing, were done identically through the
same operations in L. coracinus (Travnicek, 1877) and L. subterraneus (1932).
Designation of setae and organs in drawings ig also the same as in these foregoing
papers, according to Grandjean (various work cited) and Travé (1961),
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DESCRIPTION OF DEVELOPMENTAL STAGES
Larva (Fig. 1-—2)

The shape of the body is bag-like. slightly flattened, of middle width. L.
nitens has largish to largest larves among the family Liacaridae. Five larves
were measured. Minimal and maximal sizes see in Table 1. Great diversity

Fig. 1: Larva of Liacarus nitens, without legs. A — dorsal view, B — veniral view.

of size takes place, the same as in other species studied. Possible causes of this
phenomenon have been mentioned in my preceding work (Travnicek, 1977,
p. 284).

Larva L. nitens differs from other studied species within the family Liacari-
dae in two very conspicuous characters: absence of centrodorsal setae on noto-
gaster and bristle-like glabrous sensillus, instead of the clavate roughened
sensillus in other species. Bristle-like glabrous sensillus persists in all juvenile
stages of L. nitens.

Integument of various parts of the body is thin to fairly thick. It resembles
that of L. coracinus in its thickness, colour and surface (Ibid, p. 283).

Gnathosoma

Its structure conforms to that of L. subterraneus (Travnidek, 1982).
There are also two apophyses carrying a spine-like point f, on the paraxial
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side of each chelicera, instead of cone only in L. coracinus. Other characters of
chelicers are identical with those in L. coracinus (Travnic¢ek, 1977, p. 285).

Segments of pedipalp are very wide and short in L. nitens. Chaetotaxy of
pedipalp is identical with that of L. corecirus and L. subterraneus, but setae
of pedipalp in L. nitens are short. Formula of the pedipalp chaetotaxy is
(0-1-1-3-9).

The shape of infracapitulum is the same as in L. corgeinus (Ibid., p. 286}
and L. subterraneus. Its form persists in all nymphal stages. Setae a, m, h on
infracapitulum are fairly long, glabrous, pointed at the tips.

Proterosoma

is very long. It occupies more than 1/3, sometimes 1/2 of the length of the
body. The shape of proterosoma is the same as in other species in the family
Liacaridae. There is no naso in front of rostrum. Cuticular ribs nl called by
Grandjean (1954b) are streng, wide and long, reaching or overlaping the
bothridiums.

Interlamellar setae are longest on proterosoma, lamellar setae are almost of
the same length. Rostral setae are similar, but shorter (0.6—0.8 lamellar). All
these setae are whip-like, glabrous, pointed at tips ,and very slender. Their
insertional pores have the usual position and are of a middle size. Distance
between implantations of rostral setae is shorter than a hall of the distance
between implantations of lamellar setae. Exobothridial setae are very short
and thin, but they are not vestigial.

Bothridiums are cup-like, almost sphaerical, small, and they are submerged
under the surface of the body. Their openings are bordered with an almost
curcular cuticular ringlet. Sensilli of larva and nymphs in L. nitens are bristle-
-like and glabrous, as mentioned ahove. They are fairly thin and short in con-
tradistinction of all other species studied within the family Liacaridae, having
clavate-shaped sensilli covered with fine spines except on the basis of their
stalks.

Notogaster

Hysterosoma is scarcely wider than proterosoma. These are mutually sepa-
rated with sejugal suture in the same way as in L. coracinus. Notogaster is
not discernible from ventral plate, its boundrary is not even indicated. There
are transversal wrinkles on notogaster. These fine wrinkles disappear in the
course of growing up. The boundary of segments C-D and a more disting
suture between segments D-E are visible in younger larves. Notogaster may
be glass-transparent in newly born larves, later it becomes mat-whitish.

No centrodorsal selae are developed, i.e. larva L. nitens is dorsedeficient,
Neither seta on segment D, marked by Grandjean (1934a) as D3, nor seta
h3 are developed. There exist 8 pairs of setae on notogaster (Ng = 8} only.
All notogastral setae are short, slender, glabrous, pointed at the tips. Their
insertional pores are small, having usual position.

Cupules ia, im, ip, ih are normally situated and have usual form and size
being fumnel-shaped, inserted into the integument. Cupulus ip lays normally
in the ventral plate.

Ventral plate

fuses with notogaster. It is a little more sclerotised in epimeral and anal
region, other parts are soft like notogaster. Apodemes 1, 2, 3 are long, but they
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do not merge with each other in the middle. Apodemes 4 are short, inexpres-
sive. Epimeres are well divided. Claparéde’s organ is short, conic, terminally
oval. Its size is 16—23 X 4—6 um.
Epimeral formula 1s normal (2-1-2). Epimeral setae are short, except setae
1b Setae 32 are drawn a lLittle nearerer. They are all glabrous, peinted at tips.
Anal region does not differ from that of L. coracinus (I1bid., p. 289).

A 50w

Fig 2: Larva of Liccarus nitens. A — lateral view, without legs. B — legs I-IIIL

Legs

Leg-segments are very shori, eylindrical, slightly sclerotised. Tarsi are con-
spicuously short. Length of the tarsus I without ambulacrum in relation to its
height is about 1.1—1.5 : 1. Lyrifissure reaches about 1/5 of the height of tar-
sus. Ambulacrum is normal. It looks as a thin-walled wide arched transparent
cuff, embracing a single glabrous claw.

Chaetotaxy of leg-segments is indicated by formulas in Table 2. Solenidions
and famulus are not included in the number of setae. Solenidions have the
normal forrnula (1-I-1) (1-1-1) (1-1-0). Tarsal formula (15-13-13) is normal, too.
Setal pattern of leg-segments including solenidions and famulus is presented
by notations in Table 3. Legs of larva see in Fig. 2B.

Solemdions are fairly short, except g on tibia I. They are long-cylindrical
or long-conic and blut at tips, except solenidion p on fibia 1. It is whip-like,
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extended to a pointed tip, with regard to its tactile function. Nevertheless
it is shorter than in other species compared, because its top does not overlap
the claw if bent down. This ability is common in other species within the family
Liacaridae. Famulus is fairiy long, siender, poinfed at tip.

Tectal sctae are not too long, either. They exceed proral setae only by 1/4
of their own length. Proral setae are eupathidiums. Insertion of seta pl™ is
normal. All true setae are whip-like, glabrous, pointed at tips, except setae
primiventral, antelateral and praral on tarsus II. They are thorn-like on the
bottom.

Protonymph (Fig. 3—4)

resembles a larva. Its bag-like body is sometimes wider in the shoulder part.
Five protonymphs were obtained and measured. Their dimensiens are pre-
sented in Table 1.

Tig. 3: Protonymph of Ligcarus nitens, without legs. A — dorsal view, B — ventral
view.
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Gmathosoma

is the same as in larva, except an additional seta v* on femur of pedipalp,
so that the formula of pedipalpal chaetotaxy changes to (0-2-1-3-9). In this
formula solentdion & is not included. This same phenomenon occurs in all
species of the family Liacaridae

Fig 4. Protonymph of Liacerus niterns. A — lateral view, without legs, B — legs I—1IV

Proterosoma

is relatively shorter in the protonymph than in the larva. Its length is ahout
1/3 of the total length of the body and it seems to be narrower than in the
larva. An egg-shaped rostral body (Ibid., p. 292) appears below a slightly
developed naso and persists in all nymphal stages. Other organs of protero-
soma are idenfical with the larval ones, except disappeared Claparéde’s organ
and seta le newly formed. Bothridiums have the same size and form as in
the larva.
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Hysterosoma

is of the usual form, as in other related species. Because of the appearing
seta h3 and protonymphal setae, protonymph L. nitens is quadrideficient keep-
ing conformity with related species. All hysterosomal setae are glabrous,
pointed at tips. They are short or of medium length. Only terminal setae hl
are usually long.

Apodemes 5 are short, epimeres 4 are inexpressive. Setae 1b and partially
setae 3b are extended, in contradistinetion of the larva. Other epimeral setae
remain short, including newly appearing setae lc and 4a. Setae 3a remain
drawn a little nearer. Epimeral formula is normal (3-1-2-1). All epimeral setae
are glabrous, pointed at tips.

Newly formed genital valves with one pair of genital setae and one pair
of genital disc-suckers have the usual form. Genital setae are short, glab-
rous, pointed at tips. They are implanted in the first quarter of the length

of the genital valves,

Legs

are simnilar to those ot the larva, but their segments are slightly longer. So-
lenidial formula (1-1-2) (1-1-1) (1-1-0) (0-0-0) is normal. Newly appearing sole-
nidion ¢2 is short, only a half of @1, blunt at the tip. Proral setae are longer,
almost as long as tectal ones. Chaetotaxy of legs is normal, i. e. the same as in
related species. Tarsal formula (15-13-13-7) is normal in this way. All setae
of legs are glabrous, pointed at tips, including setae of tarsus [I being thorn-
-like on the bottom in the larval stage.

Deutonymph (Fig. 5—6)
resembles the protonymph, but its hysterosoma is more voluminous, with

characters of the deutonymph. 3 deutenymphs obtained from culture were
measured. Their dimensions are presented in Table 1.

Gnathosoma
does not change from the protonymphal stage.

Proterosoma

occupies about 1/4 of the length of the body and seems to be relatively nar-
rower in relation to hysterosoma. Alteration of proterosoma is inexpressive.
Bothridiums and sensilli remain almost of the same size as in the larval and
protonymphal stages, in contradistinction of major size of these organs in re-
lated species in higher developmental stages. Distance between implantations
of rostral setae seems to be longer (about 8/4 of the distance between lamellar
setae), because lamellar setae draw nearer,

Hysterosoma

presents normal changes of this developmental stage. It enlarges, beginning
to take slightly flattened oval form. Intersegmental hboundary lings are invisible,
They can be indicated only in newly hatched deutbonymphs on ventral plate,
as shallow groves between segments D-E and E-F.

Notogastral setae seem to be shorter in consequence of greater width of the
notogaster. Their length is about a quarter of the width of notogaster. Newly
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appeared adanal setae are shorfer than protonymphal setae, but they are also
glabrous, pointed at tips.

Surroundings of anal and genital valves tend to be wrinkled, later the in-
tegument of these parts of the body is levelled, too, Cupules have the usual
position, but they are very small. Genifal setae g2 and g3 arise al the same
time on enlarged genital valves, The first pair is implanted almost on the rear
edge of the valves, the second one on the frontal edge. Newly developed ad-
genital setae are implanted on the level of setae g2.

Epimeral formula is {3-1-2-2). Newly formed seta 4b is short, in the paraxial
row of epimeral setae la — 2a -— 4b. because setae 3b remain close together,

Legs

retain the form of their segments as in the protonymph, bui the upper part
of tarsi II—IV is much vaulted, similarly to the form of tarsus I. Lyrifissure

is shallower.

b‘;g. 5: Deutonymph of Liacarus nitens, without legs A — dorsal view, B — ventral
view.,
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Solenidial formula (1-2-2) (1-1-2} (1-1-0} (0-1-0) is normal, because of newly
appearing solenidions @2 (short, conic, blunt at tip) on tibia I, 02 (the same
as on tarsus I) on tarsus II, and g {short, conie, shortly point-tipped} on tibia IV.

Sixteen true setae appear on leg I—IV. Tarsal formula (15-13-13-12) is nor-
mal. Formulas of setae on all segments of leg 1-IV are presented in Table 2,
designation of all setae and solenidions in Table 3. Legs of a deutonymph are
depicted in Fig. 6B.

Fig 6. Deutonymph of Liacarus mitens. A — lateral view, without legs, B — legs
I-IV,

Proral setae are shorter than tectal ones by about a quarter, but they have
equal length on tarsus IV, Dorsal setae of femur I and II are thick, conic,
thorn-like on the top. Other selae of legs are fairly slender and glabrous,
pointed at tips.

Tritonymph (Fig. 7--8)
Dimensions of 3 individuals obtained by cultivation are presented in Table 1.
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Gnathosoma

does not differ from the proto- and deutonymphal stages, till being more
bend down. Its colour is light-brown, except for very dark brown distal parts
of chelicers and rutells,

Praterosoma

is fairly short and narrow, occupying about 1/5 of the length of the bady.
Dorso-sejugal suture is usually well developed. Naso of rostrum remains very

Fig. 7: Tritonymph of Liacarus nitens, without legs. A — dorsal view, B — ventral
view.
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small, almost indiscernible. Rostral body preserves its size from the deuto-
nymphal stage. It is egg-shaped to pear-shaped, with its sharper part directed
frontally. Ribs nl overpass the bothridiums, which remain very small, with
short and fine bristle-like sensilli. Proterosomal setae do not undergo any
change, either,

Hysterosoma

is very widespread. Before hatching 1t is egg-shaped and flattened, or widely
spindle-shaped with rounded ends. Colour of hysterosoma 15 much lighter than

Fig. 8: Tritonymph of Liacarus nitens. A — lateral view, without legs. B — legs I-IV.
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in proterosema, but after moulting from deutonymphal exuvia it is already
milky-white or pergamen-translucent. Cupules have the usual location, but
they remain small, Lateral glands shift a little forward, but they remain in
their latero-ventral position. ;

Notogastral setae are the same as in the deutonymph. They seem to be short,
growing on widespread notogaster, although they are of the same length or
longer than the setae on proterosoma, Mutual relation of lengths of the hys-
terosomal setae does not change. Newly formed anal setac are very short.
Both pairs are implanted close to each other. Position of anal opening is al-
ready quite ventral,

Genital setae g4 (at the rear end of genital valves} and g5 {frontally, before
setae g3) appear at the same time. Setae g5, g3, gl form a group being near
each other, whereas setae g2 and g4 are drawn away from this group of setae,
Third pair of penital disc-suckers originale normally. Adgenital setae persist
in the position occupied in the deutonymphal stage.

Arrangement of epimers and apodemes is the same as in the preceding de-
velopmental stage. Implantation of epimeral setae in paraxial and medial rows
is also the same as in the deutonymph. Newly formed setae 3¢ and 4c complete
the antiaxial row. They are brought near to setae 3b and 4a. Epimeral setae
in the paraxial and antiaxial rows are short, but setae 1b are extremely long.
They are about four to five times longer than setae la. Sometimes they may
be even longer. Setac 3b have half the length of setae 1b. Setae 3b have equal
length with hysterosomal setae on infracapitulum. All setae on hysterosoma
are glabrous, pointed at tips. Epimeral formula is (3-1-3-3).

Legs .

are relatively smaller than in the deutonymph. Seventeen new true selae
appear on leg I-—IV, Number of setae of each segment of the legs is presented
by formulas m Table 2. Tarsal formula is (17-15-15-12), iteral [ormula (n3-n3-
-n3-0). Solenidional formula does not change. Designation of all setae and
solenidions of legs is indicated in Table 3. Legs of a tritonymph are depicted
in Fig. 8B.

Newly formed iteral setae are shorter than tectal, but longer than proral
setae. Seta l'on tibia IV is newly developed, whereas in L. coracinus and in
L. subterraneus it appears only in the adult stage. Dorsal setae of femur I and
Il are the same as in the deutonymph. Dorsal seta on femur U is similar to
them, but it is smaller. Seta 1’ on femur I is barbed on external side. Primi-
ventral and antelateral setae of tarsus IIT are thorn-like on the bottom. The
same are primiventral setae on tarsus IV, All other setae on legs remain
glabrous.

Adult (Fig. 9—10)

Dimenscnal data of 14 measured individuals are presented in Table 1.

Form of the body is egg-shaped, flattened dorsc-ventraly, but it undergoes
great variability. There exist slender individuals on one hand, and quite wide
ones on the other hand. The rear part of hysterosoma is always more fapering
than the frontal part. The colour of the body is pergamen-like till brownish
after moulting from tritonymphal exuvia execept black-brown distal tips of
chelicers and rutells. After about 2 days the colour of the body-surtace changes
to very dark red-brown up to black-brown, being smooth and lustrous.
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Gnathosoma

Infracapitulum is diarthric with pantelebasic implantation of rutells, in con-
tradistinction of juvenile stages, although other parts of gnathosoma are iden-
tical with those of nymphal stages, except the immersion in samerostome and
heavy sclerotisation.

Fig. 9: Adult of Ligcarus nitens, without legs. A — dorsal view, B — veniral view,

Proterosoma

Very conspicuous is translamelia, protruding in large central mucro (blunt
pointed), which nearly reaches the tip of rostrum, overpassing cuspids of
lamells, Lamells are of middle width, grown on to the surface of prodorsum
with their inner edges almost horizontally, whereas their extermal edges are
thicked and upraised. Proximally they reach till beyond bothridiums under
the notogastral shield, distally they are converging and joining with a trans-
lamella in the second third of prodorsum.

Lamellar setae are implanied in the middle of the distal part of long cus-
pids. There are two little teeth beside the place of implantation of lamellar
seta. Lamellar setae are long-conic, pointed at tips. They are long, passing far

218



beyond the tip of rostrum, being finely and scarcely barbed Ifrom the first
third of their own length to the tip. Inaterlamellar setae are the same, but
much longer. They grow up from the inner edge of lamells and almost under
the notogastral shield. Rostral setae have the same shape, but they are much
shorter than lamellar ones, not reaching the tips of lamellar setae. They are
implanted over the fairly wide and deep notches of rostrum. A naso is formed
in this way, sometimes with a small protuberance in the middle of naso. Ex-
ierng]l point of the notch is sharp, Tutorium runs out from this area. It is
rib-like, narrow, but before its bow it is fairly high, tapering again to its end
near the pore of vestigial exobothridial seta.

Bothridiums are much larger than in juvenile stages, but they are cup-like,
partially surpassing the surface of the body. They are partially covered with
the shoulder edges of notogastral shield from above. Sensilli have a spindle
form with an elengated point, and except the basis of the stalk all their sur-
tace is covered with fine teeth. In contradistinction of L. coracinus and L. sub-
terraneus, widening of sensills is not se prominent. Some individuals L. nitens
have sensilli almost setiform, looking as in the genus Rhaphidosus Wooley, 1969,

The surface of culicle is glabrous on all proterosoma, except under the ex-
ternal edges of lamells, under the tutoriums, bothridiums, and pedotectums 1.
There is a thick stratum of cerotegument on these places and their surface
is covered with coarse warts,

Notogaster

Its anterior edge is always arched forward and slightly ribbed. The surface
of notogaster is glabrous and lusirous, No cuficular pattern is seen, but very
fine granulation, by detailed observation. Only the openings of lateral glands
are well visible. They are round with a low ridge, placed in the middle- of
notogastral shield in lateral view. Cupules are inconspicucus, having fissure
openings and normal position. Cupulus iz is placed on the lower side of the
shoulder edge.

Notogastral setae (Ng = 11) are almost invisible, being very fine and short.
Protonymphal setae solely surpass the outline of nologaster, but only very
hitle. Position of notogastral setae is usual. Coronal setae are brought near,
humeral seta disappears. Insertional pores of notogastral setae are very small,
looking as if they were doubled down.

Epimeral region

Apodemes 1—3 are long, merging in the middle. Apodemes 4—5 are short,
but they can reach genital opening. Carina circumpedialis extends from aceta-
bulum of leg II to that of leg IV, but it does not exceed it. Seta 3¢ is implanted
down, on the outer side of carina circumpedialis, but seta 4c on the inner side
of it. Seta 1¢ grows from the bottom of pedotectum 1. Epimeral setae are fairly
long, glabrous, shortly pointed at tips. Their formula is the same as in the
tritonymph, similarly as their implantations.

Discidium 1n form of culicular fillets raises from acetabulums 3 and 4, join-
ing over the acetabulum 3 and reaching bothridium. These fillets divide and
partially protect legs IIT and IV, when set up in thanatosis.

Genito-anal region
The shape of both genital valves is pentagonal with rounded corners. In
the adult stage genital setae gb appear on the frontal edge of genital valves.
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They multiply the group of setae gb, g3, gl formed in the stage of the trito-
nymph, whereas setae g2 and g4 remain drawn away from this group of setae.
The length of genital setae is approximately equal to that of epimeral selae
in the paraxial row. The same is the length of adgenital setae. These are im-
planted in the first third of distance between genital and anal openings. Their
mutual distance also increase in the adult stage, reaching the width of both

Fig. 10: Adult of Liacarus nitens. A — lateral view, without legs and palps. B —
legs I—-IV. -

genital valves. Anal setae are fairly longer. Setae adl and adZ usually surpass
the outline of the body. Al setae of genito-anal region are glabrous, slender,
shortly pointed at the tips. Praeanal claps is ampoulaceous.

Legs

Legs of adult L. nitens resemble legs of adult L. coracinus (Trdvnicek,
1977, p. 289) and other species of the family Liacaridae, i.e. the form of leg-
-segments differs conspicucusly from those in juvenile stages, as well as the
sclerotisation. The colour of legs resembles the colour of the ventral plate of
the body. Cuticle is finely grained, but no pore-field is present. Ambulacrum
does not form a cuff. Legs are heterotridactylous, claws are glabrous.

Five true setae appear on segments of leg I—IV m the adult stage Tarsal
formula is {19-16-13-12). Formulas of leg-chaetotaxy see in Table 2. Solenidial
formula remains unchanged from the tritonymphal stage, the same as iteral
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formula. Notations of all irue setae, eupathidiums, solenidions and famulus
are indicated in Table 3. their implantation and form of the legs are depicted
in Fig. 10B.

Seta pl’ is formed on tarsus II in the adult stage L. nitens, in contradistine-
tion of other examined species within genus Liacarus, where it does not accur.
Seta 1" on femur Il changes place. It is implanted on antiaxial side, below
dorsai seta.

Solenidions g and § are long, whip-like. pointed at tips. Solenidion 2 re-
aches only one third of the length of pl. Solenidions « are short, blunt pointed.
Solenidion 2 is only a litfle shorter than 1. Famulus is fairly long and
slender. Eupathidiums are proral and subunguinal setae of tarsus L.

Dorsal setae of femurs I and II remain strongly thorn-like on the top. Slightly
thorn-like on the top remains dorsal seta on femur I and newly on {emur IV.
All lateral setae are slightly thorn-like on external side, except trochanters I
and 1T, where they remain thin and glabrous. Similarly ventral setae are
slightly thorm-like on the bottom. except femurs and trochanters III and IV
which are thin and glabrous. Setae implanted dorsally on tarsi are slightly
thorn-like on the top, only proral setae remain glabrous. Setae implanted on
ventral side of tarsi are slightly te strongly thorn-like on the bottom, except
all unguinal setae and subunguinal seta I—III. which remain glabrous.

Post-embryonal development and exuviae

Post-embryonal development in L. nitens resembles in all aspect that of
L. coracinus (Ibid., pp. 301—303). and, similarly, of L. subterraneus (1982}

Leg-chaetotaxy is the same in these 3 species in the larva and in the proto-
nymph, but there are some differences irom the deutonymphal stage. In the
stage of deutonymph 11 new true setae appear in L. coracinus, whereas 13 in
L. subterraneus, and 16 in L. nitens. In the tritonymphal stage there appear
2l new setae i1 L. coracinus, while 18 in L. subterraneus, and 17 in L, nitens.
In the adult stage 4 new setae are added in L, coracinus, 8 in L. subterraneus,
and 5 in L. nitens (cf. Table 6 in the paper regarding L. coracinug with Table 3
of the article dealing with L. subterraneus, and Table 3 of this paper).

Leg-chaetotaxy is progressive. All setae developed in preceding develop-
mental stages persist in all successive stages.

Body chaetotaxy is analogous with other species studied within genus Lia-
carus, except for the absence of centrodorsal setae in L. nitens in the larval
stage,

Exuviae of nymphs and the adult stage of L. nitens are similar to those of
L coracinus and L. subterraneus (Ibid., p. 303). Their walls seem to be thicker
than 1n L. coracinus, but thinner than in L. subterrgneus. They are alse more
lustrous,

1

SUMMARY

Many characters of developmental stages of Ligcarus nitens correspond to
those in L. coracinus and L. subterraneus, but there are following differences:

L. Sensillus in juvenile stages is bristle-like and glabrous, fairly short. In the
adult stage it is usually spindle-shaped with an elongated point, covered
with fine teeth, but there exist some individuals with bristle-like sensilli,
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2. Bothridium is small, almos| sphaerical, submerged under the surface of
the body in juvenile stages. In the adult stage it is of usual size, cup-like,
partially surpassing the surface of the body. '

3. Exobothridial seta is fine and short in juvenile stages, but vestigial in the
aduli stage.

4. Interlamellar setae are longest in all developmental stages. They are whip-
-like, pointed at tips and glabrous in juvenile stages, but they are bharbed
and shortly pointed in adult stage.

5. Lamellar setae are identical with interlamellar setae, but shorter (0.7--0.9

in).

Rostral setae are the same as lamellar ones, but shorter (0.6—0.8 1e).

Rostral body of nymphs is egg-shaped.

8. There is no naso in front of rostrum in juvenile stages, or it may be very
small. But in the adult stage two deep notches in rostrum form a naso.
Conspicuous franslamella protruding in large central mucrp overpassing
leng cuspids is characteristic of the aduli stage.

9. Two spear-like points f are formed on each chelicera in all developmental
stages.

10. Cuticular ribs nl in juvenile stages are wide and long, reaching or over-
laping bethridiums. Tutoriums in adult stage are rib-like, long.

11. Centrodorsal setae in larva are not present (larva is dorsedeficient).

12. Notogastral setae in juvenile stages are fairly shor{, fine, glabrous, pointed
at tips. But they are almost invisible in the adult stage. Only protonym-
phal and adanal setae can surpass the outline of the body in adult stage.

13. Epimeral setae in the medial row are very long, mainly setae 1b, being
even B times longer than setae la in nymphs. Epimeral setae of adult
stage are of normal shape and length. Setae 3c are implanted on the outer
side of circumpedial lines, but setae 4c on their inner side.

14, Seta pl’ on tarsus II appears in the adult stage, but it is missing in L. co-
racinus and in L. sublerraneuws.

el
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COCCIDIA IN RED DEER AND ROE-DEER (CERVUS ELAPHUS AND CAPRE-
OLUS CAPREOLUS) IN THE REGION OF BRDY HILLS

Dalibor ZAJICER
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Abstract In the 19751980 period the findings of coccidia in Cervus elaphus
L. and Capreolus capreolus I. were followed 1n tWo neighbouring hunting-grounds
in the Central Bohemian range of Brdy hills, The prevalence of individual coccidia
spectes of the genus Fimeria was determined on the basis of examination of 16
guts and 676 samples of faeces from . elaphus and 41 guts and 460 samples of
faeces from C. capreolus of all age groups.

Five species of coccidia were found in C. elaphus. FEimeria eclaphi was found
in 3.1%,. E. austrieca. E. robuste, E. sordida, and E. wapiit in 1.03—19%, of cases.
The findings of the species E. elaphi, E. austriace, E. sordide. and E. wapiti indicate
an increase in the number of parasite species occurring in red deer in Czechoslo-
valtia The intensity of infections was very low.

There were found five different coccidia species in C capreolus. E. capreoli was
foung in 22.8",, E. ponderose in 10%, E. ponda in 7.4%, E. superba in 8.08%, and
E. rotunda in 1.10) of cases The intensity of infections varied from findings of
sporadic oocysts to serious infections, particularly in fawns that died from coccidia
infection.

Numerous finding of coccidia oncysts were made in C. elaphus calves, hinds,
fawns and does, and only sporadically in stags and roebucks, which is caused
by the way of life of both sexes. The females with their young stay in closed
areas in contrast to male animals which roam about a wider area, particularly
during oestrus. No exchange of coccidia between red deer and roe-deer has heen
demonstrated in both hunting-grounds at resting places and feeding racks commdn-
Iy used by both animal species.

Coccidia (Sporozoa, Telospora) belong to sporozoan parasites which are
often found in free lving deer. At present. we know 12 species of coccidia
belonging to the genus Eimeriz which occur in red deer and 8 species of
coccidia belonging to the genus Eimeria, 1 species of the genus Isospore and
1 species of the genus Wenyonella (Pellérdy, 1974) which oceur in roe-deer.

First reports on coccidia in Cervus elaphus L. were published by Galli-
Valerio (1927 — E. cervi), Rastegajev (1930 — E. hoegneri, E. galli-
valeriol) and Yakimof{ (1935 — Eimeria spp.). Reports on the distribution
of coccidia in European countries and description of new species were pub-
lished in Austria by Supperer and Kutzer (1961 — E. assymetrice, E.
austriaca, E. robusta, E. sordide), in Germany by Boch and Lucke (1981).
E. schoenbuschi was described by Boch (1963) in Germany, E. elaphi by
Jansen and van Haaften (1968) in Holland. Brglez and Bidovec
(1978) described findings of E. robusta in red deer in Yugoslavia, First infor-
mation on the distribution of coccidia in red deer in Czechoslovakia was pub-
lished by Ry $avy (1954). He described 6 coccidia species of the genus Eime-
rig specific for domestic ruminants. Volf and Volfovéa (1874) also found
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2 species of the genus Eimeriac. Chroust (1975) found sporadic cases of
low-grade infection with E. asymetrica and E. robusta,

The occurrence of coccidia in Capreolus caprecius L. in Europe was descri-
bed by Galli-Valerio (1827 — E. capreoli) and Wetzel (1842 — E,
ponderasa). Pelleéerdy (1955) described the species E. rotunda and E. superba,
Svanbajev (1958) Isospora capreoli, Boch and Lucke (1961) new Eime-
rie spp., Supperer and Kutzer (1961) E panda. Further species were
found in Italy by Mantovani et al. (1970). The occurrence and distribution
of coccidia im roe-deer was studied on the basis of this knowledge in the
U.S5 S R. by PuZauskas and Arnastauskiene (1968), Arna-
stauskiene et al. (1970, 1974), in Germany by Boch and Lucke (1961),
Minek (1968). m Austria by Kutzer and Knaus (1969), in Yugoslavia
by Brglez and Bidovec (1978). Rydavy (1954) in Czechoslovakia stu-
died the composition of coccidia species, Dy k and Chroust (1973, 1974,
1975) engaged in problems of the interrelationship between the composition
of coccidia species and simultaneously occurring imfections in mouiflons and
roedeer, and Volf and Volfovd (1974) studied the same mterrelationship
in red deer and roe-deer. The distribution of coccidia in roe-deer and their
effect on the health condition of roe-deet in CSR was studied by Zajicek
et al. (1980).

MATERTAL AND METHODS

The paper presents an evaluation of coceidia findings in C. elaphus L. and C.
capreolus L. 1n the 1975—1986¢ period (July 1975 — September 1980) in two neigh-
bouring hunting-grounds of VSL Hofovice and LZ Zbiroh situated in the Central
Bohemian range of Brdy hills (550 m above sea level). A total of 18 guts and €76
samples of faeces from Cervus elaphus L. and 41 guts and 460 samples of faeces
from Capreolus capreolus 1. were examined in this period.

The guts of red deer originated from older age groups, the guts of roe-deer
from all age groups of these animals, The samples of faeces were collected from
all age groups of booth animal species. The greater part of the evaluated material
was obtained in winter on the occasion of dehelminthization of animals with pre-
medicated feed. In the winter period, the samples of faeces were collected around
the feeding racks and resting nplaces of animals, in the course of the vear an the
known frails and resting places in the hunting-grounds under observation.

A helminthologic post-mortem examination of the guts was made and in addition,
scarpings from different sections of intestinal mueosa were examined, and a fascal
examination of samples from the rectum was made in order to demonstrate cocci-
dia poeysts. The faeces were examined by an ovoscope method according to¢ Bre-
za {1959). The resulis of examunation were evaluated according to criteria common-
Iy used in veterinary parasitologic diagnosis. In case of more numerous findings
of oocysts, a quantitative coprologic method according to Wetzel (1851) was
uwsed to caleulate the number of oocysts per 1 gram of faeces using the McMas-
ter's chamber (OPG — oocysts per gram). Time of sporulation of ooecysts under
laboratory conditions was determined in a solution of 2.5%, potassium dichromate
and 1%, chloroamine into which we placed the concenfrated coccidia ooocysts. The
sporulation was evaluated after 24 hours and afterwards at intervals of 2 days.

RESULTS

The findngs of coccidia species in red deer and roe-deer are presenied in
Table 1. The findings in faeces were in accordance with general occurrence
of coccidia in red deer and roe-deer, The small number of examined guts
caused a misrepresentation of results. The cocysts of coccidia were in accor-
dance with respective morphologic data as given in literature.
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Red deer(C. elaphus L)

The oocysts of coccidia found in the examined guts and samples of faeces
from red deer included the following: E. austriaca Supperer, Kutzer, 1961, E.
elaphi Jansen, van Haaften, 1966, E. robusta Supperer, Kutzer, 1961. E. sor-
dida Supperer, Kutzer, 1961, and E. wapiti Honess, 1955. From the results of
examination of faeces it is evident that the occcurrence of cocysts in red deer
was very low — 9.2%,. The species Eimeria elaphi occurred most frequently
(3.1%). The occurrence of other species (E. robusta, E. sordida, E. wapiti, and
E. austrioca) was at the same level, i. e, 1.9—1.03%,. The findings of oocysts
in faeces corresponded with the findings of coccidia species in guts, where
the species E. elaphi also prevailed. The findings of E. austriace, E. elaphi,
E. sordida, and E. wapiti complete the present knowledge of parasites occur-
ring in Cervus eluphus L. in Czechoslovakia.

The intensity of coccidia findings in red deer was usually very low. There
were found sporadic oocysts or a low-grade infection mostly with one ecoccl-
dia species Mixed infections with two coccidia species were found very rarely.
The findings of sporadic oocysts did not make it possible to use a quantitative
coprologic methed and to localize the imfection in certain sections of the -
testinal tract.

It was possible to follow the prevalence of coecidia in individual age groups
of amimals during the collection of samples of faeces in winter. There were
no significant differences in the occurrence of species and numbers of cocci-
dia in calves and hinds, but only sporadic findings were made in stags. There
were found only the species E. elephi, E. sordide and E. robusta.

Roe-deer (C. capreolus L)

. The oocysts of coccidia found in the examined guls and samples of faeces
from roe-deer included the following: Eimeria caprecli Galli-Valerio, 1927,
E. panda Supperer, Kutzer, 1961, E. ponderosa Wetzel, 1942, E. rotunda Pel-
lérdy, 1955, and E. superba Pellérdy, 1955. The occurrence of coccidia in sam-
ples of faeces from roe-deer was more frequent — 47.2%. The species Eimeria
capreoli occurred most frequently (22.6%), and E. ponderose (10%), E. pande
(74%), E .superba (8.1%). and only sporadically E. rotunda {1.1%;). These
findings of coccidia species corresponded with the results of examination of
guts. Mixed infections of roe-deer with 2—3 oocysts species were common
and the species as follows were found: E. capreoli, E. ponderose, E. superba,
and E. panda.

The intensity of infections varied from sporadic findings of oocysts to se-
rious infections particularly in dead roes and faws, especially in winter in the
first months of the year. Heavy coccidiosis as the cause of death which was
complicated by a lungworm infection Capreolus capreoli (Stroh and
Schmid, 1938) was diagnosed in two fawns. Oocysts of the species E. pon-
derogsg and E. superba predominated in this case over E. capreoli. Quantitative
findings of oocysts of individual species were as follows: E. ponderose up to
1260 O. P. G., E. superba up to 1067 O. P. G,, E. capreoli up to 996 O. P, G.,
i. e. up to 2323 O. P. G. per animal. In examining dead animals and guts of
killed roe-deer, we did mot succeed in localizing the infection in certain sections
of the intestinal tract but only in the small intestine,
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The prevalence of coccidia in individual age groups of roe-deer was follo-
wed in the course of all seasons in the 1975—1980 period. The results of the
study show that the findings were more numerous in roes and fawns, which
is due to their adherence to a certain area and locality, in contradistinetion
to roebucks particularly during oestrus. One of the primary factors in the
process of infection are the feeding possibilities of roe-deer, which essentiaily
influence the transmission and surviving of cocysts.

We succeeded in ascertaining the time of sporulation of coccidia of roe-deer
owing to more frequent findings of cocysts, but it was ascertained only in
gporadic cases in red deer because the intensity of infections was very low,
The sporulation of oocysts under laboratory conditions was studied in the
species E. capreoli, E. ponderosa, E. superba and E. elaphi. It was in accordance
with the respective data in literature.

In the hunting-grounds under observation, both animal species live toget-
her. There was not found any transmission of coecidia from one animal spe-
cies to another neither in examined guts nor in samples of faeces collected
at common feeding racks, resting places or common pastures.

DISCUSSION

The occurrence of cocecidia in red deer and roe-deer is not often a subject
of study since, with few exceptions, they usually are not the only causing
agents of parasitic infections but they occur fogether with helminthiasis. The
species of coccidia occurring in red deer and roe-deer in both huntinggrounds
in Central Bohemia are the same as those usually found in deer in the neigh-
bouring countries, according to the reports of Boch, Lucke (1961), Sup-
perer, Kutzer (191}, Jansen, van Haaften (1966), Kutzer, Knaus
(1969), and Brglez Bidovec (1978).

Chroust (1975) reports only sporadic findings of E. asymefrica and E.
robuste in faeces of red deer in our country, Supperer, Kutzer (1961}
and Jansen, van Haaften (1966) also mention sporadic findings of coocci-
dia they have described. A comparison of the obtained results with those
of the above mentioned authors indicate that they are only sporadic findings
which are of no great pathogenic importance in C. elephus. Our findings have
completed the number of coccidia species oceurring in red deer in CSR with
three additional species, which probably occur in the whole territory inhabited
by red deer.

Coccidia in roe-deer in our country was studied by Chroust (1875). He
reported on the occurrence of E. capreoli, E. panda, E. ponderose, and E. su-
perba with different prevalence. E. capreoli occurs most frequently in young
animals up to one year of age. The extensity of findings is much lower in
older roes. E. ponderosa is found at serious infections the intensity of which
conforms to clinical conditions in young domestic ruminants. It affects mostly
fawns up to the age of 6 months but it is common in roes, too. E. superba
was found to be (Chroust 1975) the commonest coeccidia species in roe-deer,
particularly in fawns up to the age of months, causing serious infections, but
low-grade infections are found in all age groups. The species E. pande was
found by Chroust in 30% extensity. The above mentioned data were con-
firmed by our findings. It is true that the major part of coccidia findings
belonged to the species E. capreoli but we hold the pathogenicity of this

228



species for much lower than that of the species E. ponderosa and E. superba,
as it was demonstrated on more ample material from the whole territory of
CSR (Zajic¢ek et al, 1980). Up to the present time, lethal infections in
winter connected with high gquantitative findings of ococysts were only found
in rpe-deer reared in captivity (Min ckk, 1968) but not in free living roe-deer.
Pellérdy (1974), Kutzer, Knaus (1969) and Arnastauskiene (1974)
also expressed the view that the pathogenicity of E. superbe and E. ponde-
rosa is higher than of other coccidia species.

Unlike the original view that an exchange of coccidia between ruminants
is possible. Dy k, Chroust (1973, 1974, 1975) presented data supporting
the fact that roe-deer in two neighbouring hunting-grounds with different
ecologic conditions were affected with the same species of coccidia, and that
there occurred no fransmission of specific coccidia species from roe-deer to
moufflons living in the same hunting-ground. The coccidia occurring in these
animals were specific for each animal species. The same faect has been de-
monstrated in huntinggrounds with roe-deer and red deer coming into con-
tact with each other at common resting places and feeding racks.
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TWO NEW SPECIES OF HYPOASPIDINAE (ACARI: MESOSTIGMATA: DERMA-
NYSBSIDAE) ASSOCIATED WITH ANTS
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Abstract A description is given of the mite Hypoaspis deinos sp. n. found in
the nest of Lasius flavus and of Cosmoleelaps thysanifer sp. n. found in the nest
of Formica fusca, both from Bohemia (Czechoslovakia),

The subfamily Hypoaspidinae Vitzthum, 1941 comprises a number of free-
Hliving and insectiphilic forms as well as the species inhabiting the nests of
vertebrates. This group has heen regarded as a source of evolution of further
nidicolous and parasitic forms of Dermanyssidae (Radovsky, 1968). The
classification of the species of the Hypoaspis-complex is not stable. Generally
the complex has been concepted as the genus Hypoaspis Canestrini, 1885 with
a number of subgenera (Evans and Till, 1966; Bregetowva, 1977). A rat-
her different classification wuas suggested by Karg (1985, 1971). The attempts
fo arrange logically such a numercus genus as Hypoaspis Can. s, lat, were
not successful, as poined out by Evans and Till (1966) and Cosfa (1968),
a5 they were based only on material from the Palearctic region. The review
of most world-known species with a new suggestion for their arrangement
has been recently published by Karg (1979). He divides the genus Hypoaspis
Can. into & subgenera: Hypoospis Can, s. sir., Hypohasta Karg, 1979, Cosmo-
laelaps Berlese, 1903, Alloparasitus Berlese, 1920, Geolaelaps Trigardh, 1932,
Pneumolaelaps Berlese, 1920, Holostaspis Kolenati, 1858 and Laelaspis Berlese,
1903, subdivided into species-groups.

Evans and Till (1979) have lately conoceded generic status for their for-
merly proposed subgenera. According to this concept the described species
are placed in taxa with generic status,

e Hypoaspis deinos sp. n,

Female: Chelicera with basal segment 63, second segment 179 and mo-
vable digit 72 ym long. The structure of gmathosoma typical of the genus.
Deutosternum with 6 files of denticles with about 17 denticles in each file.
Pedipalp (2—5—6—14) with two-tined apotele. The form of chelicera and
tectum are shown in Fig. 2,

Dorsum: Dorsal shield 610 ym long and 343 ym wide bears 39 pairs of
setae and ome unpaired accessory seta. The form of shield and its chaetotaxy
are presented in Fig. 1 (A).

Venter: Tritosternum with base 54 wm, lacinie 90 pm. Sternal shield 170
gm long, 102 um wide between coxae II. and 184 ym wide on the level of gap
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between coxae II and IIl. The shield bears three pairs of setae and two pairs
of pores. Distances: between st. 1 =70 ym, between st. 2= 87 um and bet-
ween st. 3 = 110 ym. Genital shield 180 um long and 87 um wide bears one

200

Fig. 1.; Hypoaspis dewmos sp. n. female: A — dorsal side, B — ventral side, C -
leg. IL., D - leg. IV.
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pair of genital setae on its lateral margins. The lines of ornamentation of the
genital shield are winding in the distal part (Fig. 1 (B)). Anal shield 103 pum
long. 83 um wide, bears three perianal setae.

Legs with normal chaetotaxy. There are stout and spine-like setae on legs
II.--IV. as typical of Hypoaspts aculeifer — group. The chaetotaxy of legs 1I.
and V. is seen in Fig. 1 (C, D).
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Fig. 2.: Hypoaspis deinosg sp. n. female: A — chelicera, B — tectum.

Male: Chelicera with basal segment 47, second segment 114 and mowvable
digit 42 pm long, spermatodactyl is 24 um long. The form of chelicera with
spermatodactyl as in Fig. 3 (D). Other structures of gnathosoma are similar
to those of female.

Dorsum: Dorsal shield 485 um long and 290 gm wide bears 39 pairs of

setac and one accessory seta as in female (Fig. 3) (B)).
Venter: (Fig. 3 (A)) Holoventral shield is 400 uym long and 82 ym wide on
the level between coxae II. resp. 205 uym in the widest part beyond coxae IV.
The shield bears two pairs of pores, four pairs of sternal setae and one pair
of gemital setae. Distances: between st. 1 = 58 um, belween st. 2 =75 ym and
between st, 3 =287 ym. In the opistonotal region of holoventral shield there
are 5 pairs of ventral setae and three perianal setae. The chaetotaxy of legs
is the same as in female.

Diagnosis: H.. deinos sp. n. reveals close relations with H.. aculeifer
{Canestrini, 1883) and related species (H. angustus Karg, 1963, H. gueenslan-
dicus (Womersley, 1956), H. .neoaculeifer Hirschmann, 1966). This new spe-
cies differs from them wmainly in the following characters: one unpaired
accessory seta on dorsal shield, shorter and stronger chaetotaxy of dorsal
shield and legs, winding ornamentation of distal part of genital shield and
different dentieulation of chelicera.

Material: Holotype ¢ (No. Pa, U. CSAV 1888) nest of Laswus flavus (Fa-
brictus, 1781) in garden soil, orchard, Prague, Czechoslovakia, 17. 6. 1978.

Allotype ¢ (No. Pa. U. CSAV 1889) with the same data as holotype.



Cosmolaelaps thysanifer sp. n.

Female: Chelicera with basal segment 28 gm long, second segment 85
um long and movable digit 25 gm long Denticulation of chelicera is seem
in Fig. 5 (B). Deutosternum with 8 files of denticles. The ridges Q1 and Q8
without denticles, in the ridges Q2—Q5 there are 8-—9 denticles and Q6 and
Q7 both with 11 denticles. The formula of palpal chaetotaxy is 2—5—6—14.
Two-tined apotele is seen in Fig. 6 (C) and tectum as in Fig. 5 (A). Other
structures of gnathosoma are typical of the genus.

Dorsum: Dorsal shield 408 um long and 255 ym wide bears 39 pairs of setae

Fig 3.: Hypoaspis deinos sp. n.; A — ventral side of male, B — dorsal side of
male, C — setae Z5 and 33 of female, D — chelicera of male.

234



and two unpaired accessory setae. Majority of the dorsal setae are scimitar
— like and relativelly long, distributed as in Fig. 4 (A). The setae Z5 are
brush-like (Fig. 4) (C)).

Venter: (Fig. 4 (B)). Tritosternum with base 20 ym, laciniae 61 gm. Stermal
shield 94 um long, 76 um wide between coxae II. and 130 um wide in the

A“‘l

e

Fig. 4.: Cosmolaelaps thysamifer sp. n. female: A — dorsal side, B — ventral side,
C — setae j1, r5 and Z5, D — spermatheca.

widest part on the level between coxae II. and III. The shield bears three
pairs of setae and two pairs of pores. Distances: between st. 1 = 58 ym bet-
ween st 2 = 78 um, between st. 3 = 92 um, between pst. 1 =33 ym and bet-
ween pst. 2==69 ym. Genifal shield is 134 pm long and 65 ym wide on the
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Fig. 6.: Cosmolaelaps thysanifer sp. n.: A — ventral side of male, B — chelicera
of male, C — apotele of female, D — tarsus of male.
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level of penital setae. A pair of genital setae is situated on paralel margins

of shield. Anal shield 56 um wide and 67 um long, bears two paraanal setae

16 ym long and a postanal seta 20 ym long. Legs with normal chaetotaxy.
Male: Chelicera with basal segment 22 um, second segment 85 um, mo-

vable digit 28 uym long and spermatodactyl 16 wm long (Fig. 8 (B)). Other

structures of gnathosoma similar to those of female.

Dorsum: Dorsal shield 393 ym long, 224 um wide, has the same chaetotaxy
as female.

Venter: (Fig. 6 (A)). Holoventral shield is 327 um long and 67 gm wide
between coxae II. and 138 um wide 1n ventral part beyond coxae IV. The
shield bears in the podonotal region four pairs of sternal setae, one pair of
genital setae and three pairs of pores. Distances: between st. 1==51 um, bet-
ween st. 2==T5 ym and between st. 3 = 87 ym. In the opistonotal region of
the holoventral shield there are 5 pairs of ventral setae and three perianal
setae.

Legs with normal chaetotaxy. Sickle-like prooess of tarsus IV. is seen in
Fig. 6 (D).

Diagnosis: C. thysenifer sp. n. has a number of features similar to
Cosmolaeps vacua (Michael, 1891) and related forms. The new species can be
most easily distinguished by the following characters: long and narrow dorsal
setae and the brush-like setae Z3.

Material: Holotype ¢ (No. Pa. U. CSAV 1890) nest of Formica fusce L.,
1758, meadow near Bubovice-village, district Beroun, central Bohemia, Cze-
choslovakia, 7. 7. 1978.

Allotype 4 (No, Pa, U, CSAV 1891) and paratypes: 42 and 45 with the same
data as holotype.

The type material is deposited in the collection of the Arachnoentomological
department, Institute of Parasitology, Czechoslovak Academy of Sciences in
Prague.
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REVIEWS — RECENSE

Hrabé S, 1981: Vodni mdlodtétinaict (Oligochaeta) Ceskoslovenska. Acta Univer-
sitatis Carolinae, Biolegica, 1979; 1-167, 9, 1921. Cena 20,— Kés.

V sérii Biologica spisi UK vyiel v roce 1970 samostatny svazek vénovany uréova-
ni larev pakomari naSich vod (Lellik). Redakce ¢Casopisu zaiadila nyni do tisku
dalsi determinancni praeci ¢ vodnich bezobratlyeh — Oligochaeta, ktera je vysled-
kem dlouholetého badani a celozivotnich zKuSenosti autora, naseho mezinarodné
uznavaného specialisty prof. dr. Sergéje Hrabéte, Dr3c,

Nase vefejnost jiz dlouhe postradala podobnou feskoun piiruéku k urlevani této
skupiny, protofe posledni souborny klic malostétinatell (in Fauna CSR I, 1954)
je jiz davno rozebrdn a v systematice 1 v roziifeni fady druha nastalo mnoho
zmén. Vyddni takového klife je o to hodnoténjsi, Ze mdlostétinatel abyvaji vsechny
vodni systémy, jsou tedy hojné rozéifeni a wvétfinou tveoii také husté populace,
zejména v prostfedi bohatém na organické latky. S timto materidalem se dostavajl
do styku pracovnici zdkladniho vyzkumu a dal$! odbornici v praxi — hydrobio-
logové, ryhéfi, vodohospodafi aj., pro néZ je uréovael klié vitanym pomocnikem,

Kli¢ je koncipovan klasickym zpidsobem, obsahuje tUvodni kapitoly o sbéru, kon-
zervacl a zpracovani materidlu a umoZfuje ,dvouetapovou” determinaci. Kromé
detailniho kli¢e obsahuje jesté struény Kkli¢ pro hrubou orientaci v nejdilezitéjdich
¢eledich a v nejbéin&jiich druzich nadich malostétinatet. Klié byl vypracovan na
zakladé bohatého, pfevaZné domacfho materidlu, viechny jednoduché a nazorné
kresby, umist&né v 19 tabulich na konei price, jsou rovnéz puvodni.

Uréovaci prirucka zahrnuje celkem § &eledi, z nichZ &eledé Branchiobdellidae,
Enchytraediae a Lumbriculidae nejsou rozvadény do niZiich taxont., Pomoci klige
miuizZeme determinovat celkem 108 druhi vodnich mélodtétinated véetné nékterych
u nis dosud nenalezenych druhd, napf. olejnusky Aelosoma viride Stephenson,
Rhemorpha neizvestnovee (Lastodkin), naidky Homochaeta setose {Moszynski), Pri-
sting bilobate (Bretscher), niténky Aulodrilus pigueti Kowalevski, Potamothrix hen-
scheri (Bretscher) aj. Oproti stariimu kl{¢i malostétinated (Fauna CSR L) autor zds
podrobnéii zpracoval zejména deled Naididae, rozfifil popisy ostatnich deledi, pro-
vedl fadu revizi a podal také popis nového druhu naidky Nais stolei Hrabé&, 1981

Nekteré popisy druhd byly rozsSifeny o nové autorovy poznatky, napf. vznik celo-
mocytll u Rhyacodrilits coccineus {(Vejdovsky). nebo papis pohlavniho aparatu morav-
skyeh dospélet Aulodrilus japonicus Yamaguchi a dalsi

Kli¢ je uzavfen bohatym seznamem literatury (147 citaci) a dvoustrankovym
imennym rejstfikem. Vydini tohoto kliée je hodnotnym piinosem pro celou nasil
odbornou vefejnost a patii za to dik jak auvtorovi tak i vvdavatelim. Vzhledem
ke své Sir¥f nez deskuslovenské platnosti zasluhoval by kli¢ pieklad do nékterého
z kongresovych jazyka.

Casopis Acta Universitatis Carolinae nejde do béZné kniinf distribuéni sité, lze
jej viak objednat na adrese: Knihovni stPedisko biologickvch kateder, PFr. fak
UK, Vini¢na 5, Praha 2, PSC 128 44,

F. Kubilek

Jarvik E, 1980: Basic Structure and Evolution of Vertebrates. Volume 1: xvi-+
576 pp. 385 figs; volume 2: xiv < 338 pp., 142 figs. Academic Press Inc. Price for
both volumes 151 US dollars.

The past decreased have been characterized by a re-assessment of opinions on
some important moments in the evolution of vertebrates, which have necessarily
brought about some modifications in the systematics of this comprehensive and he-
terogenous group. Let us remember only the problem of the monophyletic or poly-
phyletic origin of amphibians and thus of all terrestrial tetrapods., This guestion
has been vigorously discussed since the forties, when the Swedish paleontologist
Erik Jarvik published the first of his papers presenting very detailed anatomical
proofs for the second alternative. At the beginning, his views were quite unaccep-
table for a number of conservatively thinking vertebratologists, but with advancing
time it becomes ever clearer that Jarvik's theories prove to be correct In many
lines,

Recently, Jarvik summarized his lifelong secientific resuits in a comprehensive
publication which will undoubtedly represent a counterbslance in the discussion
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with the today relatively obsolete but still very widely used Romer’s textbooks.
Jarvik proceeds in his considerations from his profound knowledge of the Upper
Devonian lobe-fin fish Eusthenopteron foord: which undoubtedly represents an
anatomical stage which had to be passed through by the ancestors of terrestrial
tetrapods, In interpreting the individual anatomic structures of Eusthenopteron,
Jarvik starts from the anatomy of the most closely related recent fish, Amia calve,
Two chapters of Jarvik’s book are devoted to the anatomy of both above-mentio-
ned fishes. The remaining two comprehensive chapters of the first volume deal
with the earlier phases of the evolution of Cyclostomata and Gnathostomata. It is
worth noting that in these chapters is presented a description of the most ancient
known terrestrial tefrapods, i. e. the Devonian amphibians Ichthyostega, Ichthyo-
stegopsis and Acanthosiega. This part is the more valuable, as publications with
original descriptions of these key evolutionary stages are today hard to come
by, so that many interested rearders acquire thefr knowledge of this kind from
non-original compilation papers which In some cases are nol quite accurate, In
addition, Jarvik supplemented his reconstructions with the latest findings, as e. g.
the position of the ribs in the case of Ichihyosiega (fig. 170,

While the first volume Is interesting particularly for zoologists engaged in the
evolution and systematic of lower vertebrates, the second volume hrings a num-
ber of valuable findings useful alse far embryologists and all researchers studying
evolutionary morphology. Interesting opinions are given on the development of
the nervous systemn and sensory organs, on the origin of the individual cranial
structures, and on the origin and development of paired limbs, In connection with
this it is necessary to point eut Jarvik's new theory on the origin of all auditory
ossicles Irom the hyoid arch only, which is based on the analysis of the topographic
relattons of the nervus facialis branches {particularly chorda tympani) and of the
muscles in the area of the jaw- and hyoid arch of mammals and Eustenopteron.
There is no doubt that these opinions will provoke violent discussion and will sti-
mulate more intense interest in this problemn, as up to now it had seemed that
there were no objections to the original Reichert-Gaupp theory (cf. e g Stark
1979, pp. 336—345).

The conclusion of this book is devoted to a brief survey of the phylogeny of
vertebrales, The book is supplemented by comprehensive references, which to-
gether with numerous figures of quality warrant that the book will become a good
aidd also for those who are only beginning to deal with the above-mentioned pro-
blemns. For all these reasons, the book ought to be at hand in all fairly important
libraries.

Z. Rolek

Holloway J. D, 1879: A Survey of the Lepidoptera, Bicgeography and Ecology
of New Caledonia. X -+ 551 pages, 152 figs., 87 plates. Dr. W. Junk bv Publishers,
The Hague, US $ 85.35.

The author opens his book with a comprehensive synopsis of geographical and
ecological conditions of New Caledonia. Especially, the introductory review of ve-
gelation and biogeography represenis an excellent background for a general study
of New Caledonian nature, not only for entomological investigations.

Dr. Holloway spent four manths in New Caledonia in 1871, making a quantitative
survey of nocturnal macrolepidoptera which were collected in a network of 82
light-trap sites of the main island's ecosystems. All data on the recorded species
are discussed, and a selected large proportion of the species were subject to a
sophisticated numerical analysis. The analytical results are well based and used
for an outline of evalutionary biogeography and synecology of the Melanesian is-
lands, Australia, Norfolk Island and New Zealand. Some other animal groups of
the South-West Pacific are briefly treated as well. A syvstematic part of Holloway's
book is a detailed account of 380 New Caledonian macroheterocera, including a
large number of newly described f{axa. Unfortunately, a review of rhopalovera (84
butterfly species) is not published here but separately (Holloway and Peters
1%76). The taxa of microlepidoptera seem to be an important subject of further
research.

239



The book has been arranged and printed very neatly, well illustrated with plain
photos of habitats and lepidopteran species. The maps, computer-analysis f{igures
and other illustrations (e. g., taxonemical diagnosis) are mostly very instructive
The publication is extremely interesting and represents an essential contribution
to the natural history of New Caledonia. Not only lepidopterists but all students
of the Pacific island bisgeography and nature conservation will find this modern

treatment highly stimulating.
K. Spitzer

Cloudsley-Thompson, J L., The Water and Temperature Relations of Waood-
lice. Patterns of Progress, Series Zoology 5, Meadowfield Press Lid., Shildon, 1977,
84 atran, 19 obr,, 5 tab. v textu, § 7.

Stinky a jim pfibuzné éeledi jsou jedinymi korysi z velmi homogenni skupiny
stejnonofen, ktefl jako slepd vyvojova vétev vystoupily (spéiné na souSi a jsoy
schopny zde Zit a rozmnoZovat se. Jejich prechod z mofe pres liforalni zonu az pe
pousié byl umoinén a provazen rozvojem Fady morfo-fyziologickych adaptaci a zpi-
geba chovini. Predstavuji tedy moedelovou skhupinu na jejichi prisluinicich je moino
sledovat fadu obecnych problémi od srovnavaci morfologie po fyziologii, ekologli
a etologii a jsou tedy vhodnym objektem pro komplexni studia.

Brozura je uvedena kratkou prvou kapitolou o stejnonoZcich, prinasejici i vyobra-
zeni se zakladnimi, pozdéji uZzivanymi morfologickymi pojmy. Podstaina tast dal-
S{ch kratkych kapitol je zaméfena na nejdileZitéjdi faktory, oviiviiujiei pfechod z
vody na sous, tj. ztrdia vody transpiraci, dychanim, exkreci, defekacl a osmoregulaci,
dale prijimani vody a hospodarem 5 ionty. Kratce je probrana i regulace teploty. Pl-
na étvrtina textu je vénovana otidzkam chovani, smyslové fyziologii a cirkadiannim
i sezonnim rytmum. Autor se pak kritce dotyki i ekologie terestrickych stejnonoded,
jejich vztahu k mikroklimatu a strategil chovani v tomto sméru.

Knizka je psana velice struéné, jasné, bez zbytetnych a rozvliénych podrobnosti
Velké pedagogické zkufenosti a dokonala znalost tématu spojend s vlastnimi pracemi
umozZnily autorovi vybrat nejpodstatndjdi problémy a vhodné je dokumentovat Je
poigsitelné, Ze v textu cituje i praci nasich zoologlh Jandy a Langa. Celou broZurou
pronika evoluéni hledisko, kterym jsou posuzovany viechny sledované adaptace, Cen-
né je dile, 3e autar nevihi upozornit i na dosud neobjasnéné otazky funkeni morfo-
logie, fyziologie a ekologie a naznacit 1 daléi moZné sméry vyzkumu.

Zavérem je pfipojena i pomérné obsahla bibliografie a jmenny i véeny§ rejstiik.

Pies pomérné Gzké téma mbZeme doporufit prostudovani brofury nejen specialis-
tim, ale viem zoologim a ekologim. Je toliz navodem pro strategli vyzkumu v kte-
rékoliv skupiné teresirickych zivofichi a obsahuje fadu podnétnych myslenek pro
piibuzné oblasti zoglogie a ekologie. Jeji nizkd cena, prihodny formét, a nepiilid
velky rozsah podtrhuji jesté vyse uvedené klady.

M. Kunst
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Hagnel L.: Systematie position of four Gyrinocheilus species
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after Fowler (1937)
after Hora (1935)

Fig. 1 — Gyrinochetlus kaznakom
Fig. 2 — Gyrinocheulus aymomert



Hanel L.: Systematic position of four Gyrinocheilus species
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Fig. 3 — Gyrinocheilus pustulosus, after Weber and de Beaufori {19186)
Fig, 4 — Gyrinocheilus pennocki, after Fowler (1937



Hanel L. Systematic posttion of four Gylinocheilus species !
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Fig b5 — The detail of the head fiom below of the specimen Gyrinocheilus kazna-
kom (121 mm of the body length) Ornig

Fig 6 — The detal of the head Diom below of the specimen Gyrinocheilus kaznekov:
{45 mm of the body length) Ong



Hanel L . Systematic position of four Gyrinocheilus species
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Fig 7 — The detail of the head from the side of the specimen Gyrinocheulus kaz-
nakovt (121 mm of the body lengthy Ong
Fig 8 -- The detail of the head from below of the specamen Gyrinochedus pustu-
losus, after Weber and de Beaufort (1916)



Hanel L.: Systematic position of four Gyrinocheilus species
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Fig. 9 — The detail of the head from above of the specimen Gyrinocheilus kazna-
kevi (107 mm of the body length). Orig.



Hanel L.‘.- Systematic position of four Gyrinocheilus species
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Fig. 10 — The detail of the head from the side of the specimen Guyrinocheilus kaz
nakovi (121 mm of the body length). Orig. _ :
Fig. 11 — The living small specimen of Gyrinocheilus kaznakovi (photo M. Chvojke



Hanel L.: Systematic position of four Gyrinocheilus species

Fig. 12 — The living specimen of Gyrinocheilus kaznakovi (photo R. Zukal)
Fig. 13 — The living specimen of Gyrinocheilus kaznakovi (photo R. Zukal)



