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INTRODUCTION 

Representatives of the genus Simocephalus Schoedler, 1858, or 'tailless water fleas', are 
rather large (up to 3.5 mm), non-pelagic Daphniidae. They are abundant in the littoral 
zone and in submerged aquatic vegetation in freshwater bodies of smallest to largest sizes 
all over the world. These animals are often the dominant species of littoral communities. 
Exceptionally, in lakes without pelagic fish, some species may become pelagic (e.g. in 
Lake Naivasha, Kenya, H. Dumont, pers.com.). Several among them are widely used 
as models in toxicologic, ecological, physiological, and other investigations. They also 
have some economic significance, because they are used as prey by the fry of numerous 
commercial fish species. Thus, a proper identification of these anomopods is necessary 
for many purposes. 

This book is the result of a seven-year study. It summarizes data on morphology and 
taxonomy oí Simocephalus obtained earlier (Orlova-Bienkowskaja 1993a, 1993b, 1995a, 
1995b, 1998). The key is based on a thorough revision and includes all taxa published 
to date: 63 specific and subspecific names have been proposed before, 20 of which are 
regarded as valid names here. For each species a differential diagnosis and accounts 
of its nomenclature, distribution, and morphology are given. All species except one are 
illustrated based on original figures. Besides, the key is supplied with figures, specifically 
designed to facilitate the process of identification. The numbers of these figures correspond 
to the numbers of the couplets in the key. 

I paid special attention to a description of intraspecific variability. It is important to 
distinguish this from interspecific differences. For example, S. serrulatus was described 
by different authors under a different name about 15 times, because of its strong 
morphological variability. 

In addition to identification of known species, the present key may be useful for 
recognising as yet undescribed taxa. A detailed account of morphology given in the 
beginning of this book. It should facilitate the process of recognizing any new taxa 
prior to description. Probably, several American species of Simocephalus have not been 
discovered yet; this region has definitely remained underinvestigated to date. It is therefore 
not surprising that a species belonging to the S. (acutirostratus) group from North America 
was recently identified by B. Hann. 

About 10,000 specimens from more than 300 localities situated all over the world 
have been studied. Females of all species except S. lusaticus, males of nine species, and 
museum types of 15 taxa have been examined. The material examined is to be found in 
the following collections and institutions: 
AC - the author's collection, deposited in the Zoological Museum of Moscow 

State University, 
AM - the Australian Museum, Sydney, Australia, 
NHM - the Natural History Museum, London, Great Britain, 
MCA - the Museum of Central Africa, Tervuren, Belgium, 
MNO - the Museum of Nature, Olten, Switzerland, 
MV - the Museum of Victoria, Australia, 
SAM - the South Australian Museum, Adelaide, Australia, 

http://pers.com
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ZIN - the Zoological Institute of Russian Academy of Sciences, St. Petersburg, 
Russia, 

ZINCC - the collection of Cladocera of ZIN, 
ZINCW - the G.Yu. Wereshchagin's collection in ZIN, 
ZINPD - the plankton depository of ZIN, 
ZM4 - the Zoological Museum of Copenhagen, Denmark, 
ZMO - the Zoological Museum of Oslo University, Norway, 
ZMU - the Zoological Museum of Uppsala University, Sweden. The following 

additional abbreviations are occasionally used in the text: 
AI - the antennule, 
All - the antenna, 
CBS - a Canada balsam slide, 
MPA - material preserved in alcohol, 
P - the postabdomen, 
PSEM - a preparation for scanning electron microscope, 
PVAS - a polyvinyl alcohol slide, 
female ad. - adult parthenogenetic female, 
female juv. - juvenile parthenogenetic female, 
female e. - ephippial female. 
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MORPHOLOGY 

GENERAL MORPHOLOGY 

Adult female 

The length of parthenogenetic females varies from 0.86 to 3.46 mm, while the length of 
ephippial females is from 1.24 to 1.90 mm. 

Valves. The maximum height of the valves is situated posterior to the middle (Fig. 3). 
The posterior margin (Fig. 1: pvm) is oblique, almost straight. The point of divergence 
of the valves (Fig. 1: dv) is situated dorsad to the dorso-posterior angle (Fig. 1: dpva). 
The dorsal, posterior, and ventral margins are adorned with denticles (Plate I, 1) or 
smooth. Denticles are arranged in two rows along the dorsal margin (Fig. I: dd). 
The inner valve surface is provided with a row of plumose setae on its ventral margin 
(Fig. 1: ps, Plate 1, 2), a row of setule groups on its posterior margin (Fig. 1: s, Plate I, 3, 5) 
and 2-5 plumose denticles near the ventro-posterior angle (Fig. 1: d, Plate I, 4, 6). 
The valves and head are reticulated. This reticulation is composed of oblique stripes, 
intersecting each other to some degree on most of the carapace and head (Plate II, 7, 9); 
polygons tend to occur along the valve margin (Plate II, 8) and in front of the eye. 
Parthenogenetic females carry 1-30 eggs in their brood pouch. 

The head is comparatively small, noticeably delimited by a depression on its dorsal 
side (Fig. 1: dh). The rostrum is always pointed, long or only moderately elongated. 
The frontal part of the head (Fig. 1: fr) is rounded, pointed, or right-angled, with or 
without denticles. The ventral head margin (Fig. 1: vhm) is provided with a depression, 
deep or shallow, situated near the rostrum. The fornices are very broad (Figs 1: f; 5, 6). 
The posterior part of the head carries three main connected head pores, transversely 
orientated (Fig. 6, HP), and two minute lateral head pores seen only with a scanning 
electron microscope, or it is devoid of head pores. An eye and ocellus are always 
present (Fig. 1: e, o). , 

The AI is tubular (Fig. 9), with nine aesthetes at end and one proximally implanted 
sensory papilla. The mandibles, maxillules, and labrum are as shown in Figs 5, 7, 10, 
and 11. 

The All (Fig. 12) is comparatively short; the ends of the distal segments reach only 
as far as the middle of the valves. The proximal part of the basipod carries two setae 
(Fig. 16). The outer side of its distal part is provided with a seta (Fig. 15, Plate III: 15, 16). 
The inner side of its distal part carries a spine (Fig. 14, Plate III: 13, 16). Contrary to the 
opinion of Manuilova (1964), the length of the distal seta does not differ among different 
species. It is longer than the length of the first joint of the upper branch. The upper 
branch of All is composed of four, the lower branch of three cylindrical segments. 
The second segment of the upper branch is adorned with a short spine (Plate III: 14), 
the third with a seta, the fourth with three setae, of which one shorter than the others, 



Fig. 1: Morphology of Simocephalus. a - abdomen, ab - anal bay, ae - aesthetes, at - anal teeth, al - AI, a2 - base 
of All (All is not shown), d - denticles of inner surface of ventral-posterior valve angle, dap - distal abdominal 
process, dd - denticles of dorsal valve margin, dh - depression of head shield between head and valves, 
dpva - Dorso-posterior valve angle, dv - point of divergence of valves, dvm - dorsal valve margin, e - eye, 
f - fornices, fr - frontal part of head, g - gut, h - heart, hp - the place of head pores, o - ocellus, p - postabdomen, 
pap - proximal abdominal process, pc - postabdominal claw, pe - parthenogenetic eggs, ps - plumose setae of 
inner surface of ventral valve margin, pvm - posterior valve margin, r - rostrum, s - setules of inner surface 
of posterior valve margin, sa - supra-anal angle, sp - sensory papilla of AI, ss - sensory setae, vhm - ventral 
head margin, vvm - ventral valve margin, 1st - thoracic limb I, 2nd - thoracic limb II, 3rd - thoracic limb III, 
4th - thoracic limb IV, 5th - thoracic limb V. 



Plate I: S. vetulus, female ad. (Lake Glubokoe. Moscow oblast, Russia), except 5 - S. mixtus, female ad. 
(vicinity of Surgut, pool near Ritza lake, Russia). 1 Denticles at dorsal part of valves. 2 Plumose setae at 
ventral margin of inner valve surface. 3 Setules groups at posterior margin of inner valve surface, 4 Plumose 
denticles near ventral-posterior angle of inner valve surface, 5 Setules groups at posterior margin of inner 
valve surface. 6 Groups of setules. plumose denticles, and plumose setae along inner surface of valves at 
ventral-posterior angle. Scale 10 m. 
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Plate 11: 7 S. mixius, female ad. (vicinity of Surgut, Russia). Reticulation of valve, 8 S. mixius, female ad. 
(Kyla-Kol Lake, Kirgizia). Reticulation of ventral part of valve, 9 S. exspinosus, female ad. (vicinity of 
Naberezhnye Chelny, Russia). Reticulation of valve, 10 S. mixius, female ad. (vicinity of Surgut, Russia). Ventral 
margin of ephippium. 11 S. mixius, female ad. (Kyla-Kol Lake, Kirgizia). End of mandible. 12 5. laiirostris, 
female ad. (Santa Fe, Argentina). Ephippium. Scale 10 m (7, 8, 9, 11), 20 m (10), 100 m (12). 



Figs 2-4: S. vetulus. 2 male, 3 female ad., attached to a surface, 4 female e. 



Fig. 5: S. vetulus. Head and mouth parts. 
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Fig. 6: S. vetulus. Head shield. HP, head pores. 
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Figs 7-11: S. vetulus. Details of head. 7 Maxillule, 8 AI of male, 9 AI of female, 10 Mandibles, 11 Molar 
region of mandibles. 
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Figs 12-16: S. vetulus. AIL 12. General view, 13. Curved seta of distal segment of exopod, 14. Distal part of inner 
side of basipod, 15. Distal part of outer side of basipod, 16. Proximal part of basipod. 
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Plate III: S. velulus, female ad. (Lake Glubokoe, Moscow oblast, Russia), except 16 - S. serruhtlus. female 
ad. (Polushkino, Moscow oblast, Russia). Details of All. 13 Inner side of distal part of basipod, 14 End 
of 2nd segment of upper branch, 15 Outer side of distal part of basipod, 16 Distal part of basipod (one 
branch is removed, both inner spine and outer seta are seen). 17 Distal part of curved seta, 18 Middle part 
of curved seta. Scale 10 m. 
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curved and covered with denticles on the concave side of its distal part (Fig. 13, Plate III: 
17, 18). The first and second segments of the lower branch are each with one seta, but 
the third segment carries three setae. 

Thoracic limbs. The general structure of the thoracic limbs is the same in all species. 
Contrary to the opinion of Behning (1912) and Manuilova (1964), the number of setae 
on each limb does not differ between different representatives of the genus. Interspecific 
differences concern mainly the length of certain setae on the endite of limb II. 

Limb I (Fig. 17). The exopodite is elongated, bearing three setae: one long indistinctly 
segmented seta, covered with long setules, one long segmented seta covered with short 
setules or denticles only at one side of its distal part, and one very small, nonsegmented, 
plumose seta. Endite with four prominences. The proximal prominence with four long 
segmented plumose setae, and one short nonsegmented seta, covered with setules or 
denticles at its distal part. The second and third prominences each with two long setae 
and one short seta, analogous to long and short setae of proximal prominence. The fourth 
(distal) prominence with one long segmented plumose seta, one very small, smooth, 
non-segmented seta and one rather long, segmented seta, covered with setules or denticles 
on one side along its distal part. Besides that, this limb bears two setae with hooks. 
Their distal part is covered with denticles on its concave side. The base of the limb is 
covered with long setules. 

Limb II (Fig. 21, 22). Exopodite elongated, with two long, segmented plumose setae. 
Endite (Fig. 22) with four prominences. Proximal prominence with one long segmented 
plumose setae and one short smooth non-segmented seta each. Second and third 
prominences with one smooth seta. Their length is used as a diagnostic character. Fourth 
(distal) prominence with two long, plumose, segmented seta and one small, smooth 
nonsegmented seta between them. A small hook and a denticle are situated proximal to 
the first endite prominence. Gnathobase with a row of long setules at its base, 10 setae 
of different structure and a denticle. First (proximal) and second setae of gnathobase 
each with a row of long setules along one side. Third seta with a smooth base and 
a row of small denticles at one side of its distal part. Fourth-eighth setae each with 
setules at both sides of their distal parts. Sixth seta small, situated under a row of other 
setae. Ninth seta covered with denticles at one side of its distal part. Tenth seta longer 
than others and covered with long setules along one side. The surface of this limb is 
partly covered with setules. 

Limb III (Figs 23, 24). Exopodite broad, with six-segmented, wide setae. First to 
fourth setae with setules along their full length. Fifth and sixth setae with setules along 
only one side of their basal zone. Distal part of fifth seta characteristically curved. 
Endite with four prominences. First and second prominences each with one short, 
smooth, nonsegmented seta and four and two plumose, segmented setae, respectively. 
Third and fourth prominences each with a pair of nonsegmented plumose setae. 
The gnathobasic filtering plate consists of 40-50 long segmented plumose setae and one 
short, non-segmented plumose seta at its distal part. 
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17 

Figs 17-20: S. vetulus. 17 Thoracic limb I of female, 18 Hook of endopod of thoracic limb I of adult male, 19 
Limb [ of male, 20 Hook of endopod of limb I of juvenile male. 
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Figs 21, 22: S. vetulus, thoracic limb II of female. 21 General view, 22 Endopod. 
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Figs 23, 24: S. vetulus, thoracic limb III of female. 23 General view, 24 Endopod. 
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Limb IV (Figs 25, 26). The structure of this limb is similar to the structure of limb III. 
Exopodite with six wide, segmented setae. First to fifth setae with setules along their entire 
length, sixth one plumose only in its basal part. Its distal part is smooth. Endite with one 
prominence, bearing a single, wide plumose seta. Gnathobasic filtering plate composed 
of 30-40 long, plumose segmented setae and one short, plumose seta at distal part. 
The pre-epipodite is well developed and covered with long setules. 

Limb V (Fig. 27). Exopodite divided into two lobes. One of them is directed to 
the epipodite and bears a long, segmented, plumose seta laying around the epipodite. 
Another lobe is directed towards the endite and bears one short wide plumose seta 
and one thin, short, smooth, nonsegmented seta. Endite with one prominence, supplied 
with a single long, plumose seta. The pre-epipodite is well developed and covered 
with long setules. 

Postabdomen (Figs 28, 29) high in a dorsal-ventral dimension, with a distinct anal 
embayment (Fig. 1: ab), a supra-anal angle (Fig. 1: sa) and two rows of anal teeth 
(Fig. 1: at, Plate IV: 20, 22, V: 28). Sometimes there is a second supra-anal angle proximal 
to the first one. The distal anal teeth are large, covered with setules (Plates IV: 19, 21, 
V: 24, 26). Proximal teeth small, smooth. Dorsal part with groups of setules. The postab
dominal claws are long (Fig. 1: pc, 31, 32, Plates V: 23, 25, 27, VI), slightly curved, with 
two rows of setules and/or spines on their concave side. The anus is situated (Fig. 1: ab) 
inside the anal embayment. The abdomen usually has two processes (Fig. 1: pap, dap). 
The proximal process is pear-shaped, and always present. The distal one may be partly or 
entirely reduced. Size and shape of these processes are variable. 

Ephippium dark, almost triangular, containing one egg (Fig. 4). Cover of ephippium 
with characteristic reticulation of small prominences, with embayments on their tops 
(Plate VII). The fornices in ephippial female protrude dorsally in the area of the heart. 
The head pores and the prominence in the area of the head pores are, as a rule, larger 
than in parthenogenetic females. Dorso-posterior valve angle without prominence in 
all species. No denticles on dorsal margin and Dorso-posterior angle. All other features 
of ephippial and parthenogenetic females are similar. 
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Figs 25-27: S. vetulus, thoracic limbs IV and V of female. 25 Limb IV, 26 Endopod of limb IV, 27 Limb V 
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Figs 28-32: S. vetulus, P of female. 28 Lateral view, 29 Dorsal view, 30 P of neonate, 31 Outer side of 
postabdominal claw, 32 Inner side of postabdominal claw. 
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Piale IV: S. vetulus, female ad. (Lake Glubokoe, Moscow obla.st. Russia). Details of P. 19 Setules on P. 20 Anal 
teeth. 21 Dorsal margin of P in dorsal view, 22 Anal teeth. Scale 10 m. 

Adult male 

Length 
0.96-1.28 mm. 

Valves almost triangular. Maximum height situated in their distal part. Dorsal valve 
margin straight (Fig. 2), ventral margin with anterior embayment. The prominence at the 
dorso-posterior valve angle is less expressed than in the female. A reticulation composed 
of oblique stripes in the middle part of the valves, and of 3-4 rows of polygons present 
along its dorsal margin. 



Plate V: 5. serrulalus, female ad. (Polushkino, Moscow oblast, Russia). 23 Base of abdominal claw, 
24 Supra-anal angle, 25 Abdominal claw, 26 Groups of setules on postabdominal surface, 27 Median part of 
abdominal claw, 28 Anal teeth. Scale 10 m. 
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Plate VI: Postabdominal claw. 29 5. velutus (vicinity of Kazan, Russia), 30 5. congener (vicinity of Lake Glubokoe, 
Moscow oblast, Russia), 31 S. m'txtus (Kyla-Kol Lake. Kirgizia). 32 S. ve/ulus (Lake Glubokoe. Moscow oblast. 
Russia), 33, 34 S. exspinosus (Naberezhnye Chelny, Ru.ssia). Scale 10 m (29-32, 34), 30 m (33). 
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Plate VII: S. veíulus, female e, (Lake Glubokoe. Moscow oblast, except 40 - Terekhovsky pond, vicinity of 
Lake Glubokoe, Russia). 35 Ephippium, lateral view, 36 Ephippium, dorsal view, 37-39 Surface of ephippium. 
Scale 100 m (35, 36), 10 m (37-40). 
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Head pores 1.5-2 times larger than in parthenogenetic female. 
AI shorter and more distended than in female (Fig. 8), with two sensory papillae 

proximally. 

The thoracic limb I differs from that in the female in the structure of the prominence on 
the fourth endite (Figs 18, 19). This prominence bears one broad short seta covered with 
setules in its distal part and in addition, three short, thin, smooth setae. Besides, it has a 
round hillock covered with denticles and a hook with a denticle at its end. 

Thoracic limb II (Figs 33-36) with the same number of prominences and setae as in 
females. The difference between them lies in the setae of the second, third, and short 
seta of the fourth endital prominence. They are longer than the base of the plumose 
seta of the first prominence, curved at the end, and supplied with a row of denticles 
along the distal part of their concave side. The other thoracic limbs show the same 
structure as in females. 

Postabdomen lower than in females (Figs 37-39). Vas deferens opening on the supra-anal 
angle or distally. Fewer anal teeth present than in females. Abdominal processes absent. 

VARIABILITY 

Age variability is similar in all species (Figs 40-44). New-born females do not differ 
much from males: the brood pouch is small and the dorsal valve margin almost straight. 
The prominence on the Dorso-posterior valve angle is not distinct. The carapace denticles 
are small and not so numerous as in adults. Older females have a more distinct and sharp 
Dorso-posterior valve prominence. The shape of the brood pouch in the adult depends 
on the number of eggs. The head grows slower than the carapace. The valve shape in 
new-born males differs from that in adults only in the absence of an embayment in 
the proximal part of the ventral margin. The number of anal teeth correlates with size in 
females. The ocellus in juveniles is shorter than in adults. The postabdomen of neonates of 
both sexes is without an anal embayment, supra-anal angle (Figs 30, 42), and abdominal 
processes. The fourth endite prominence of limb I has a large hook, bearing a denticle at 
its end in the adult male (Fig. 18) and a small hook without denticle in juveniles (Fig. 20). 
The curved setae of the second, thirrd, and fourth endite prominences of limb II are short 
in juvenile males and longer than the base of the plumose seta of the first prominence 
in adults (Figs 34-36). The morphology of thoracic limbs III, IV, and V in males and all 
thoracic limbs in females does not vary with age. 

Seasonal variation (cyclomorphosis) in Simocephalus is not as clearly expressed as 
in Daphnia. But the size of eye and ocellus is subject to it. This was discovered in the 
following way: two series of S. vetulus were collected in the same water-body in Moscow 
district on 12 May 1990 and 5 November 1990. All specimens from the first sample had 
a small eye and ocellus (Fig. 45) while all those from the second sample (parthenogenetic 
and ephippial females and males) had a large eye and ocellus (Fig. 46). Individuals from 
the sample of 5 November 1990 were kept at room temperature. By the seventeenth day, 



25 

Figs 33-36: S. vetulus, thoracic limb II of female. 33 General view, 34 Endite of neonate, 35 Endite of 
juvenile, 36 Endite of adult. 

the size of their eye and ocellus in all cases had become smaller (Fig. 47). A similar result 
was obtained with S. serrulatus. Seasonal variation in egg number and in mean length of 
adult females was studied by Green (1966a). 
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F 
Figs 37-39: S. vetulus, P of male. 37 Lateral view, 38 Distal part, 39 Supra-anal angle with vas deferens. 
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Figs 40-44: Age variation. 40 S. vetulus, female, 41 S. exspinosus, female , 42-44 S. vetulus P of male. 
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Variation due to ecological factors 

Ocellus size is affected by light intensity. It decreases in darkness (Yermakov 1924) and 
if the ventral part of the head is covered by epibionts (personal observation) (Fig. 48). 
There are pigmented spots in the valve tissue of live animals. Their shape and colour differ 
within populations. Their colour is green, brown, or orange, and as a rule it correlates 
with the colour of the gut contents. According to Green (1966b) carotenoid pigmentation 
depends on food composition. Sometimes there is a small prominence on the dorsal part 
of the head (Fig. 50). The number of specimens with such a prominence varies from 
0 to 95% in different samples. No correlation with season or geographic point has yet 
been observed. The ecological significance of this structure in Simocephalus therefore 
remains to be studied. But an analogous structure in Daphnia cristata protects it from 
invertebrate predators. The prominence may in fact appear under the influence of some 
chemical substances (kairomones) produced by carnivorous insects. 

Figs 45-50: S. vetulus, variation. Female collected 5. 9. 1990, 47 female from the same sample after 17 days 
at room temperature, 48 Head of female covered with epibionts, 49 head of female without a prominence in 
Dorso-posterior part, 50 head of female with a prominence in its Dorso-posterior part. 

Morphological changes due to moulting 

Immediately after the moult the cuticle is light and almost transparent. Rapidly, it becomes 
more turbid and dark. The new cuticle forms not just under the old one, but first appears 
deep in the soft tissues (Figs 51-57). The elements of the future cuticle are folded. 
Later, they move into the elements of an old cuticle. Just before the new moult they 
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Figs 51-53: S. congener, female. 51 P before the moult, 52 P in the beginning of the formation of a new cuticle, 
53 thoracic limb [ before the moult. 
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come closely associated with it. The future cuticle of the abdominal claw originates in 
the ventral part of the postabdomen and moves into the claw step by step (Fig. 51). 
The cuticle of the anal teeth also originates in the soft tissues of the postabdomen. At first, 
the teeth are pressed against each other and against the new cuticle of the postabdomen. 
Next, they straighten and move into the anal teeth. Each set of new anal teeth is more 
numerous than the old ones because of the origin of new small teeth in the proximal part. 
The setules of the new cuticle are pressed against it before the moult. 

The process of ecdysis is similar to that in Daphnia, first described by Plateau (1870). 
At first, the cuticle splits in its dorsal part. The splits begin in the Dorso-posterior point 
of the head shield and move in dorsal and lateral directions. They divide the valves 
from the head shield and from each other. Then the animal pulls away its old cuticle 
by a number of abrupt movements of the postabdomen, similar to ordinary cleaning 
movements. During the ecdysis the thoracic limbs do not move and, consequently, all 
filtration is stopped. 

Transformation of parthenogenetic to ephippial female 

In temperate climates, the majority of females become ephippial in Autumn. The trans
formation of the valve morphology usually happens in a single moult. But in several 
samples from a water-body situated near Surgut, specimens with an intermediate reticula
tion have been found. Their valves were covered with oblique stripes, but in their dorsal 
part these stripes form an ephippium-like structure (Fig. 58). These animals are not yet 
ephippial females, because they still have parthenogenetic eggs in their brood pouch. 
Probably, the transformation to the gamogenetic state happens in two moults, with an 
intermediate parthenogenetic stage characterised by a modified reticulation. 

Individual and interpopulational variation will be described for each species separately. 

SOME ASPECTS OF FUNCTIONAL MORPHOLOGY 

Mechanism of attachment to a substrate 

A peculiar feature of the biology of Simocephalus is its ability to attach itself to a substrate 
for some time. This had become known as early as the middle of the eighteenth century 
(Schaeffer 1755). Later, Schoedler (1858) who was the first to separate this genus from 
Daphnia regarded this ability as its main distinguishing feature. Fryer (1991) supposes 
that this feature determines many ecological and morphological peculiarities of this group. 
Some authors (Stingelin, 1904; Meyer-Rochow, 1979) suppose that Simocephalus attaches 
itself to a substrate by means of a sucker or an adhesive organ situated in the area of 
the head pores, on the distal-dorsal part of the head. Such a mechanism has indeed been 
revealed in Sida (Guenzl, 1978, 1980). But other authors (Schoedler, 1858; Fryer, 1991) 
believe the curved seta of the upper branch of All to be the attachment organ. Lilljeborg 
(1900) and Sramek-Husek et al. (1962) discussed the possibility of a simultaneous 
functioning of both mechanisms. I made some personal experiments and observations to 
reveal how Simocephalus attaches itself. 
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Figs 56, 57. S. congener, thoracic limb III of female. 56 the limb before the moult, 57 the limb after the moult. 
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Fig. 58: S. mixtus, female ad. with reticulation on valves resembling ephippium (West Siberia, Surgut). 

1. Attachment to a vertical surface (Figs 59-62) 
The behaviour of 20 specimens of S. serrulatus (males, adult females, juvenile females, 
and ephippial females) and 20 females of S. vetulus in glass vials with vertical round walls 
was observed under a microscope in upper- and in side-view. The crustaceans remained 
attached to the glass for almost all the time. Their thoracic limbs moved and filtered water 
continuously. From time to time, an animal swam upside down from one place to another 
in few seconds. Its body was slightly inclined toward the direction of swimming. When 
the animal came to the vertical surface, it touched it with the upper branches of AIL Then 
its body resumed a vertical position. Sometimes the animal did not attach at once, but 
slipped downwards along the substrate before attachment. Animals stayed in one place 
for up to 10 minutes. The position of attached animals was as follows: the dorsal side 
was directed to a substrate; the All were directed upwards; the distal part of all or some 
setae of the upper branch and the distal part of the dorsal margin of the valves touched the 
glass; the head, however, did not touch the substrate. Sometimes an animal was attached 
to the substrate only with one branch. In this case, the lateral side of the body was directed 
to the wall. The animals never attached themselves to the surface film of the water, as 
Scapholeberinae often do (Fryer 1991) 
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Figs 59-62: S. serrulatus, position of attached female. 59-61 female attached to the vertical glass wall 
(supplied with diminished views): 59 lateral view, 60 dorsal view, 61 anterior view, 62 female attached to 
the horizontal glass. 
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2. Attachment to a sloping surface 
Twenty parthenogenetic females of S. vetulus of different age were put in a glass vial. 
Its wall was covered with large horizontal ridges, forming sloping surfaces at an angle 
of less than 90 and more than 90 to the bottom. The position of animals attached to the 
surface with an angle of more than 90 was the same as in the case of a vertical surface. 
If the angle was less than 90, the animal was hanging itself up on its AIL No other part 
of its body touched the substratum. 

3. Attachment to a horizontal surface from the lower side 
Twenty females ad. of S. vetulus of different age were put in a glass and 20 specimens 
of S. serrulatus (males, females ad., females juv., and females e.) were put in a low cup. 
Both vials were entirely filled with water and covered with a horizontal flat glass, so that 
there was no air under it. Sometimes animals in both vials attached themselves to the 
horizontal glass. Their bodies were in a vertical position and touched the substrate only 
with the distal joint of the setae of the upper branches of AIL Animals attached themselves 
more frequently to the vertical than to the horizontal surface, even in a cup where the area 
of horizontal glass significantly exceeded the area of the walls. 

4. Experiment confirming that the area of the head pores does not take part in 
attachment 

In two adult parthenogenetic females of S. serrulatus, the dorso-posterior part of the head 
was covered with a small piece of butter. It did not hamper swimming, but excluded 
functioning of any possible sucker or adhesive organ in this area. In spite of this, the 
animals attached themselves to glass walls normally. Thus, the complex of head pores 
is not an organ of attachment. The suggestion that they take part in this process 
(Meyer-Rochow, 1979) was not supported by this experiment and was based on the 
morphological and topological similarity of the Dorso-posterior area of the head with a 
sucker. Probably, the head pores are sensory organs (Dumont & Van de Velde, 1976), 
because they occur not only in Simocephalus, but also in many other Cladocera, which 
do not attach themselves. 

5. Experiments revealing that Simocepahlus attaches itself by means of all setae of 
the upper branch of All 

Different parts of All were removed in live females of S. vetulus and S. serrulatus (Table 1). 
Attachment to a vertical glass wall (all experiments except no. 8) or to a wooden plate 
(experiment no. 8) was studied. I accepted that the animal attaches itself normally if it 
occupied a symmetrical vertical position just after touching a substrate in most cases; it 
attaches with difficulty if it slips down the substratum before attachment in most cases; 
attachment is considered "very difficult" if only a small number of touches resulted in 
attachment. The result of experiment no. 6 shows that the curved setae (Figs 12, 13) play 
an important role in attachment, because an animal can attach itself if all other setae 
are removed. But curved setae are not the only organ of attachment, because an animal 
can still attach itself when they are removed (experiments no. 1-5). Experiments no. 4, 
5, 7-10 show that the second and third distal, as well as the proximal setae take part in 
the attachment. The more setae are removed, the more difficult the attachment becomes. 
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Probably, participation of several pairs of setae is necessary, because some setae can 
be damaged in nature. Specimens with broken setae often occur in natural populations. 
If almost all setae are removed and the animal cannot attach itself to a smooth surface, 
it can still attach itself to a rough surface (experiment no. 8). The probable participation 
of the surface of the joints of All in attachment cannot be proven, because their removal 
leads to death. 

Table 1. Experiments on live amputation of parts of the upper antenna! branch 

no. of 
experiment 

species and number 
of specimens 

part amputated behaviour of animal 

1 S. vetulus 
1 

distal joint 
of left curved seta 

swims and attaches itself normally 

2 S. vetulus 
1 

distal joint 
of both curved setae 

swims and attaches itself normally 

3 S. vetulus 
1 

right curved seta swims normally, attaches itself mostly 
with left, but sometimes with both All 

4 S. vetulus 
1 

both curved setae swims normally, attaches itself with 
difficulty, with both AH 

5 S. serrulatus 
1 

both curved setae swims normally, attaches itself with 
difficulty 

6 S. serrulatus 
1 

both 2nd and both 3rd 
distal setae 

swims normally, attaches itself with 
difficulty 

7 S. serrulatus 
1 

both curved and both 
2nd distal setae 

swims normally, attachment is very 
difficult 

8 S. serrulatus 
10 

both curved and both 
2nd distal setae 

swims normally, does not attach itself 
to the glass wall, but attaches itself 
normally to the wooden plate 

9 S. serrulatus 
1 

curved, 2nd and 3rd 
distal setae of both sides 

swims normally, attachment is very 
difficult 

10 S. serrulatus 
1 

curved, 2nd and 3rd distal setae 
and proximal setae of both sides 

swims with difficulty, attachment is 
very difficult 

11 S. serrulatus 
1 

both upper branches of 
All except basal joints 

does not swim and attaches itself, 
dies soon 
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6. Physical mechanism of attachment 
I introduced different substrata into the glass with 20 specimens of S. serrulatus (males, 
females ad., females juv., and females e.). Animals attached themselves easily to any 
rough surfaces and even to a flat glass plate, but slipped down the very smooth surface 
of the lens. Consequently, they attached themselves by frictional force. It is known that 
some insects use the same mechanism (Shvanvich 1959). The scheme of attachment to 
a rough vertical surface is shown in Figs 63, 64. If a setule touches a roughness, it is 
affected by the same forces as a body on a sloping plane. The rare cases of attachment 
to a horizontal surface can be explained by anchoring of curved setae on large rough 
surfaces (Fig. 65). 

Mechanism of cleaning of the thoracic limbs. The postabdomen removes any adhering 
particles from the thoracic limbs by a semicircular movement: forward-downward-
backward. At that moment, the abdominal claws stick outside the valves. When the 
postabdomen returns to its normal position, the ventral margins of the valves come 
close to each other and the claw and anal teeth comb through the comb of denticles, 
situated at the ventral-posterior valve angle. As a result, particles are removed outside 
the carapace. 

DIFFERENTIATION BETWEEN SPECIES 

Keys and diagnoses are based on adult specimens. Identification of species is commonly done 
on females. Males occur infrequently. They can be confidently identified at the subgenus level 
only, because of two reasons. First, males of several species are unknown. Second, I failed to 
find any well-expressed differences between known males within subgenera. 

Simocephalus should be collected in the littoral zone among vegetation. The material, 
collected with a dip net, is transferred to small vials and preserved with 5% formalin or 
80% alcohol. To prevent subsequent drying, some glycerol should be added. 

Examination of AI, postabdominal claw, and especially of the thoracic limbs requires a 
dissection. Several specimens should be studied, which may reveal intraspecific variation. 
The differentiation between some closely related species is rather difficult because of 
their variability. I used a cluster analysis and diagrams of characters to show that the 
complex S. vetulus-S. mixtus-S. vetuloides consists of three species and diagrams of 
characters to prove that S serrulatus. and S. semiserratus are separate species. Four metric 
characters are used (Fig. 66): W/L is the ratio between the width of Dorso-posterior valve 
prominence and body length, M/L is the ratio between the length of Dorso-posterior 
valve prominence and body length, G/L is the ratio between the height of the dorsal 
valve margin and body length, D/L is the ratio between the diameter of the Dorso-
posterior valve prominence and body length. Body length (L) should be measured with 
an ocular micrometer. Other measurements can be made by drawing the body outline 
of each specimen with the aid of camera lucida and measuring the details with an 
ordinary ruler. 

Statistical analysis was performed with the use of the computer program 'Statgraphics'. 
Two-dimensional diagrams of characters are used for the detection of a possible 
morphological hiatus between closely related species. Each specimen of each series is 
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65 

?s 63-65: Scheme of probable physical mechanism of attachment. 63 attachment of seta of the upper 
antenna to a vertical surface, 64 forces affecting setule being in contact with a substratum, fl - part t 
áght, f2 - supporting force, f3 - frictional force, 65 seta of antenna in contact with a horizontal surface 
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W 

Fig. 66: Measurements of valves. G - height of dorsal valve margin, W - width of Dorso-posterior angle, D -
diameter of Dorso-posterior valve angle, M -length of Dorso-posterior valve angle. 

represented as a point in the coordinate plane. Coordinates of a point are representing 
measurements on a specimen. Each series or group of series is represented by a polygon 
including the points corresponding to all specimens. If the polygons of two series or 
groups of series do not overlap, there is a morphological hiatus between them. I also 
used four-dimensional cluster analysis (average method) to determine what series are 
close to each other. Diagrams of characters and cluster analysis are independent on 
each other, because the former operates only with extreme values, and the latter only 
with average values of characters. Therefore, if both methods give the same result, it 
is considered reliable. 

KEY TO THE GENERA OF THE FAMILY DAPHNIIDAE 

1(4) Ventral valve margin straight, usually forming a posterior prominence or spine. 

2(3) Rostrum long and sharp. Exopodite of thoracic limb I in females with one long and 
one short setae. Endopodite with three ordinary setae  

Megafenestra Dumont & Pensaert, 1983. 

3(2) Rostrum short and obtuse. Exopodite of thoracic limb I in females with two long setae, 
endopodite with two ordinary setae and one brush-like seta  

Scapholeberis Schoedler, 1858. 

4(1) Ventral valve margin rounded, posterior spine or prominence (if present) a prolonga
tion of the dorsal margin. 
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5(6) Head low, flattened, often with dorsal embayment and usually without rostrum  
Ceriodaphnia Dana, 1853. 

6(5) Head comparatively high, in females always with rostrum. 

7(8) Head with dorsal keel. Postadomen comparatively low, without anal embayment. 
Valves usually with posterior spine. Ephippium with two eggs  

Daphnia O. F. Mueller, 1785. 

8(7) Head without dorsal keel. Postabdomen high, with a deep anal embayment. Valves 
without a posterior spine. Ephippium with one egg  

Simocephalus Schoedler, 1858. 

KEY TO THE SUBGENERA AND SPECIES OF SIMOCEPHALUS 
Figs 67-71 
(figure numbers correspond to couplets in the key) 

1(18, 32) Fig. 67. Female and male: Postabdominal claw without spines. Inner and outer 
side of claw with fine setules (A). Frontal part of head rounded, without denticles (B). 

2(13) Fig. 67. Female: ocellus elongate (H) (exception: North American species S. 
punctatus). Anal embayment with small anal teeth (I). Dorso-posterior valve angle without 
prominence (J) or with a comparatively small prominence (K). Male: vas deferens opening 
on top of supra-anal angle (L) Simocephalus s. str. 

3(4) Fig. 68. Female: ocellus point-like (B). Dorso-posterior valve angle rounded, without 
prominence (A). Occurs only in North America 4. S. punctatus. 

4(3) Fig. 68. Female: ocellus elongate (C). Dorso-posterior valve angle of a different 
shape. 

5(6) Fig. 68. Female: Dorso-posterior valve angle with very small prominence (D). 
The most common European species. Occurs also in North Africa  

\.S. vetulus (O. F. Mueller, 1776). 

6(5) Fig. 68. Female: Dorso-posterior valve angle with a greater prominence (E). 

7(10) Fig. 68. Female: a deep depression of the ventral head margin near the rostrum 
(F). 

8(9) Fig. 68. Female: diameter of dorso-posterior valve prominence exceeds its length 
(H). Dorsal valve margin protruding backwards.(T) 2. S. mixtus Sars, 1903. 
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9(8) Fig. 68. Female: diameter of dorso-posterior valve prominence less than its length 
(J). Dorsal valve margin not protruding backwards. (K). Occurs in Eastern Siberia 

3. S. vetuloides Sars, 1898. 

10(7) Fig. 68. Female: depression of ventral head margin near rostrum shallow, sometimes 
absent (G). Occurs in Australia, Tasmania, and New Guinea. 

11(12) Fig. 68. Female: dorsal valve margin strongly protruding backwards  
(L) 5. S. gibbosus Sars, 1896. 

12(11) Fig. 68. Female: dorsal valve margin not protruding backwards (M)  
6. S. elizabethae (King, 1853). 

13(2) Fig. 67. Female: ocellus short (M). Anal embayment without anal teeth (N). Dorso-
posterior valve angle with large prominence (O). Male: vas deferens opening in the middle 
of the anal embayment or at the base of the supra-anal angle (P)  

S. (Aquipiculus) Orlova-Bienkowskaja, 1995. 
14(15) Fig. 69. Female & male with lateral prominences on the valves (A). A rare species, 
occurring only in Eastern Europe and China 20. S. lusaticus Herr, 1917. 

15(14) Fig. 69. Female & male without lateral prominences on the valves (B). 

16(17) Fig. 69. Female: rostrum very long, its lateral margin elevated above its central part 
(C). Dorso-posterior valve prominence pointed (D). Occurs in South America  

18. iS. latirostris Stingelin, 1906. 

17(16) Fig. 69. Female: rostrum of moderate size, its lateral margin below the central 
part (E). Dorso-posterior valve prominence rounded (F). Occurs in Australia, the Malay 
Archipelago, Asia, and Africa 19. S. heilongjiangensis Shi & Shi, 1994. 

18(1, 32) Fig. 67. Female & male: postabdominal claw with a basal pectén of spines at the 
outer side. Inner side and distal part of outer side with fine setules (C). Frontal part of head 
rounded (D) or pointed (E), without denticle  

S. (Echinocaudus) Orlova-Bienkowskaja 10. 

19(26) Fig. 70. Female: frontal part of head rounded (A). One supra-anal angle (B).v 

20(21) Fig. 70. Female: Ventral head margin markedly convex (E). Spines of the basal 
pectén of the postabdominal claw well-spaced (F). Occurs in New-Zealand  

1. S. obtusatus (Thomson, 1878). 
21(20) Fig. 70. Female: ventral head margin almost straight (G). Spines of the basal 
pectén of the postabdominal claw closely set (H). 
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67 

Simocephalus s. str S. (Aquipiculus) 

Fig. 67: Key to subgenera. In Figs 67-71 numbers correspond to couplets in the key. For further explanations, 
see the text. 
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S. mixtus S. vetuloides s- gibbosus s. elizabethae 

Fig. 68: Key to species of Simocephalus s. str. For further explanations, see the text. 
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Fig. 69: Key to species of S. (Aquipiculus). For further explanations, see the text. 

22(23) Fig. 70. Female: Dorso-posterior valve angle with a large, pointed prominence (I). 
Occurs in America 8. S. daphnoides Herrick, 1883. 

23(22) Fig. 70. Female: Dorso-posterior valve angle with a rounded prominence or 
without such a prominence (J). 

24(25) Fig. 70. Female: basal pectén of postabdominal claw composed of 8-12 spines of 
moderate size (K) 9. S. exspinosus (De Geer, 1778). 

25(24) Fig. 70. Female: basal pectén of postabdominal claw composed of 20-25 small 
spines (L). Occurs in Europe and Asia 10. ,5. congener (Koch, 1841). 

26(19) Fig. 70. Female: frontal part of head pointed (C). Two supra-anal angles (D)  
S. (acutiro stratus) species group. 
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S. exspmosus S. acutirostratus 

Fig. 70: Key to species of S. (Echinocaudus). For further explanations, see the text. 
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27(28) Fig. 70. Female: Dorso-posterior valve angle smooth, rounded, without prominence 
(M). Occurs in Australia 12. Ŝ. victoriensis Dumont, 1983. 

28(27) Fig. 70. Female: Dorso-posterior valve angle with a distinct prominence, covered 
with denticles (N). 

29(30, 31) Fig. 70. Female: Dorso-posterior valve prominence separated above and below 
by deep, wide depressions. Diameter of the inscribed circle moderate (O). Occurs in 
Africa 13. S. brehmi Gauthier, 1939. 

30(29, 31) Fig. 70. Female: Dorso-posterior valve prominence separated above and below 
with shallow, wide depressions. Diameter of the inscribed circle large (P). Occurs in 
Australia and Asia 11.5. acutirostratus (King, 1853). 

31(29, 30) Fig. 70. Female: Dorso-posterior valve prominence separated above and below 
by deep, narrow depressions. Diameter of the inscribed circle small (Q). Occurs in North 
America 14. S. rostratus Herrick, 1884. 

32(1, 18) Fig. 67. Female & male: postabdominal claw with spines on inner side and in 
proximal part of outer side. Basal part of outer side with fine setules (F). Frontal part of 
head right-angled, with denticles, or very rarely without denticles (G) (American species 

S. mirabilis) S. (Coronocephalus) Orlova-Bienkowskaja, 1995. 

33(34) Fig. 71. Female: ocellus elongate. Frontal part of head without denticles (A). 
Occurs in America 17.5. mirabilis. 

34(33) Fig. 71. Female: ocellus short. Frontal part of head with denticles (B). 

35(36) Fig. 71. Female: Dorso-posterior valve prominence large, separated from rest of 
valves by deep embayments (C). Its length exceeds the diameter of the circle inscribed 
in its contour (D). Denticles cover the ventral, posterior, and more than 1/3 of the dorsal 
margin 15. S. serrulatus (Koch, 1841). 

36(35) Fig. 71. Female: Dorso-posterior valve prominence small, separated from rest 
of valves by shallow embay ments (E). Its length less than the diameter of the circle 
inscribed in its contour (F). No denticles on ventral margin. Denticles cover less than 
1/2 of the posterior and less than 1/3 of the dorsal margin. Occurs in South America 

16. S. semiserratus Sars, 1901. 
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S. semiserratus 
S. serrulatus 

Fig. 71: Key to species of S. (Coronocephalus). For further explanations, see the text. 
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SUBGENUS SIMOCEPHALUS S. STR. SCHOEDLER, 1858 

Both sexes with frontal part of head rounded, without denticles (Fig. 73). Head shield 
without depression. Head pores present (Fig. 6). Insertion of AI situated at base of rostrum. 
AI short in correspondence to short rostrum, with neither ridges nor denticles on inner 
side (Figs 8, 9). Aesthetes longer than base of AI. Postabdominal claws without spines 
(Fig. 72, Plate VI: 29). Inner and outer side of claw with fine setules. Anal bay of P 
narrow, rounded, with anal teeth (Fig. 28). 

Female 
Dorso-posterior valve angle rounded or with rounded prominence. Valves without 
dorsal keel. Posterior corner of ephippium without protuberance (Fig. 4). Ocellus elongate 
(exception: S. punctatus). Setae of second and third endite prominence of thoracic 
limb II as long as 0.3 and 0.2 of basal segment of plumose seta of first prominence 
respectively (Fig. 22). Postabdomen with 10-15 anal teeth on each side. Supra-anal 
angle rounded (Fig. 28). 

Length 
Up to 3.3 mm. 

Male 
Supra-anal angle pointed (Figs 37-39). Vas deferens opening there. Postabdomen with 
5-8 anal teeth on each side. Dorso-posterior valve angle rounded or with small rounded 
prominence (Fig. 2). Males of the following species have been examined: S. vetulus, 
S. mixtuSy S. vetuloides, S. punctatus, and S. elizabethae. They do not differ from each 
other, so only females are described. 

Length 
Up to 1.3 mm. 

The type species is Simocephalus vetulus (O. F. Mueller, 1776) 

Remarks 
Fig. 74 gives the cluster analysis of 16 series (each consisting of 20 specimens) from 
16 European populations of Simocephalus s. str. The dendrogram consists of two large 
clusters. The first of them combines the populations 1-13 (thin line), and the second 
combines 14-16 (thick line). This means that the similarity within both clusters is stronger 
than between them. In other words, we can presume that populations 1-13 and 14-16 
belong to two separate species. The diagrams of characters provide support for this 
assumption (Figs 75, 76). The areas occupied by populations 1-13 (thin line) and by 
populations 14-16 (thick line) on the diagram only overlap to a minor extent in one point. 
Therefore, there is a morphological gap between both groups. Examination of the 
type material shows that one of these species is S. vetulus (1-13); the other is 
S. mixtus (14-16). 
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Figs 72, 73: S. vetulus, neotype, female ad. 72 Postabdominal claw, 73 Lateral view. 
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74 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

75 
1 4 - 1 6 

1 - 1 3 

Figs 74-76: Statistical analysis of 16 series of Simocephalus s. str. from Europe. 1-13 — 5. vetulus, 14-16 — S. mixtus. 
74 Result of cluster analysis, 75, 76 Diagrams of characters. 
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A similar reasoning shows that two species of Simocephalus s. str., viz. S. mixtus and 
S. vetuloides, occur in Eastern Siberia (Figs 77-79). Therefore, there are three species of 
this subgenus in Eurasia: S. vetulus in Europe, S. vetuloides in Eastern Siberia and S. mixtus 
in all regions of Asia and in Eastern Europe. The latter species is rather variable. 

All measured African specimens (nine series) belong to S. mixtus. I have also one 
series of S. vetulus from Morocco, but these specimens are in poor condition and it is 
impossible to measure them. 

1. S. vetulus (O. F. Mueller, 1776) 
Figs 2-50, 72, 73, Plates 1, III, IV, VI, VII 

Daphne vetula O. F. Mueller, 1776: 199; Daphnia sima O. F. Mueller, 1785: 91; 
Monoculus nasutus Jurine, 1820: 133; Monoculus sima: Jurine, 1820: 129; Simocephalus 
vetulus: Schoedler, 1858: 18; S. vetulus var. angustifrons Lilljeborg, 1900: 171; S. vetulus 
var. brandti Cosmovici, 1900: 156 (nee Daphnia brandtii Fischer, 1848); S. vetulus 
angustifrons: Behning, 1941: 181; S. vetulus gebhardti Ponyi, 1955: 313;. S. mixtus 
hungaricus Ponyi, 1956: 57. 

Neotype established by Orlova-Bienkowskaja (1998). female ad. from vicinity of 
Copenhagen. Dyrehaven, Zealand, Denmark, 5546 N, 1234 E, 11. 5. 1901. (MPA, ZMC, 
no. CRU-319), 

Material examined 
(1) Neotype; (2) type material of junior synonym S. vetulus angustifrons Lilljeborg, 1900: 
lectotype (established by Orlova-Bienkowskaja, 1998): female ad. from Uppsala, Sweden, 
9. 10. 1882, leg. Lilljeborg (MPA, ZMU, no. 399) and paralectotypes: 13 females ad., 33 
females juv., seven females e., and five males collected with lectotype (MPA, ZMU, no. 
399); (3) other specimens: more than 2000 specimens (females ad., females juv., females 
e., and males) from 30 localities (Fig. 80) in Denmark, Greenland, Poland, Bulgaria, 
European Russia, Ukraine, Georgia, and Morocco, deposited in AC, ZMC, and ZINCW. 
Some specimens were selected from samples from ZINPD. 

Female 
Dorso-posterior valve prominence short, with narrow base and large diameter (Fig. 73). 
Its diameter greatly exceeds its length. Dorsal valve margin low, not protruding backward. 
Depressions above and below Dorso-posterior prominence small and shallow. Ventral head 
margin straight or slightly concave, sometimes with small prominence. Deep depression 
on ventral head margin near rostrum. Ocellus elongate. 

Length 
females ad.: 1.3-2.9 mm., females e.: 1.2-1.9 mm , males: 1.1-1.3 mm. 

Variability 
The shape of the ocellus varies within populations. The ocellus of the females is straight 
or curved, with or without a widening. Sometimes the ocellus is bifurcated at one end. 
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Figs 77-79: Statistical analysis of 10 series of Simocephalus s. str. from East Siberia and Far East. 1-7 — S. vetuloides, 
8-10 — S. mixtus. 11 Result of cluster analysis, 78, 79 Diagrams of characters. 
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Fig. 80: Locations, where the material of Simocephalus s. str. Studied was collected. 
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The ocellus of males is round, rhomboid, or lentiform. The ventral head margin is straight 
or slightly concave. Sometimes it is with a prominence. The depression of the head shield 
between body and head is deep or shallow. The variation of size of the supra-anal angle, 
depth of the anal embayment, and shape of the abdominal processes is shown in Figs 81 
and 82. The dorsal margin of the postabdomen is straight or with a prominence. Pigmented 
spots in the tissue of valves in both sexes are of different shape. The number of plumose 
denticles at the dorso-posterior valve angle varies from two to six in adult parthenogenetic 
females, from three to five in ephippial females, and from three to six in males. There is 
no correlation between this number and the size of a specimen. 

Distribution 
Europe and North Africa (Fig. 80). This species was previously assumed to be cosmopolitan 
(Manuilova, 1964), but investigation of specimens from different regions of the world show 
that S. vetulus occurs in Europe and North Africa only. In other regions it is replaced by 
closely related species: S. mixtus, S. vetuloides, S. gibbosus, S. elizabethae, and S. punctatus. 

Remarks 
The original description of S. vetulus is very short: 'Daphne Vetula cauda inflexa, testa 
mutica' (Mueller, 1776). This is appropriate for any species of Simocephalus. Later, Mueller 
(1785) renamed this species Daphnia sima. The name 'vetulus' is not grammatically correct 
(Dumont, 1977). 'Vetula' means 'an old women'. This is not an adjective, but a substantive. 
Its gender cannot be altered. However, it is advisable, for the sake of stability, not to change 
the name 'S. vetulus', because it has been in common use for a very long time. 

Some authors in the 19th century (Lievin, 1848; Baird, 1850; Leydig, 1860) supposed 
S. exspinosus and S. congener to be synonyms of S. vetulus. However, recent data strongly 
suggest that S. vetulus differs much from these species and even belongs to another subgenus. 

According to Jurine (1820), S. nasutus (Monoculus nasutus Jurine) differs from S. vetulus 
(Monoculus sima) in rostrum shape. However, judging from the illustrations in the original 
description, these species are identical. There is no information about the types of S. nasutus. 
I agree with Lilljeborg (1900) that S. nasutus is a junior synonym of S. vetulus. 

S. vetulus var. brandti Cosmovici was described from Romania. There is no information 
about the type material. Cosmovici (1900) writes that it is intermediate between S. vetulus 
and S. brandtii Fischer (= S. serrulatus). Referring to the illustrations by Cosmovici, it 
appears to be a junior synonym of S. vetulus. 

S. vetulus var. angustifrons Lilljeborg differs from the typical form in the presence 
of a prominence on the ventral head margin. Some authors (Behning, 1941; Manuilova, 
1964) consider this variety to be a subspecies, but I believe it to be a synonym, because 
I have found specimens both with and without the prominence in the type material of 
S. vetulus var. angustifrons (Fig. 83, 84). Moreover, animals with such a prominence may 
occur in most Simocephalus species. 
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Figs 81, 82: S. vetulus, variation of abdomen and P in female. 81 P, 82 Abdominal processes. 

S. vetulus gebhardti and S. mixtus hungaricus were described from Hungary. The author 
(Ponyi, 1955, 1956) writes that these subspecies differ from S. vetulus vetulus in head shape 
and in the denticles on the dorsal margin of valves. However, judging from his illustra
tions, S. vetulus gebhardti and S. mixtus hungaricus are identical to S. vetulus vetulus. 
The type material was destroyed during the battle in Budapest in 1956 (Ponyi, personal 
communication). I agree with Negrea (1983) that both names are junior synonyms of 
S. vetulus. 

V 

Differential diagnosis 
S. vetulus differs from S. vetuloides and S. mixtus in the very small size of the dorso-
posterior valve prominence. 
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iwnmm 
Figs 83, 84: S. vetulus var. angustifrons (- S. vetulus), type series. 83 female ad., lectotype, 84 Variability 
of ventral head margin. 
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2. S. mixtus Sars, 1903 
Figs 85, 86, Plates I, II, VI 

Simocephalus mixtus Sars, 1903: 174; S. corniger Methuen, 1910: 158; S. elizabethae: 
Manuilova, 1964: 148, partim; S. vetulus: Floessner, 1986: 179, partim. S. beianensis Shi, 
Shi, 1994: 405; S. mixtus: Orlova-Bienkowskaja, 1998: 11. 

Lectotype established by Orlova-Bienkowskaja (1998). Female ad. from Eastern slope 
of the Khingan mountain, Mongolia, 8. 11. 1911 (MPA, NHM, no. 1995.742). 

Paralectotypes 
Fourteen females ad. and 16 females juv. collected with the lectotype (MPA, NHM, 
no. 1995.743-752). 

Material 
(1) Lectotype, (2) paralectotypes, and (3) other specimens: more than 2500 specimens 
(females ad., females juv., females e., males) from 58 localities (Fig. 80) in Russia, 
Azerbaijan, Uzbekistan, Tadjikistan, Kirgizia, Kazakhstan, Mongolia, China, Sri-Lanka, 
India, Pakistan, Bangladesh, Vietnam, Azores, Algeria, Sudan, Egypt, 

Ethiopia, U.S.A., and Jamaica. Material is deposited in AC and Z1NCW. Some 
specimens were selected from the samples in ZINPD. 

Female 
Dorso-posterior valve prominence of moderate length, with wide base and large diameter 
(Figs 68: I, 85). Its diameter exceeds its length. Dorsal valve margin high, protruding 
backward. Depressions above and below Dorso-posterior prominence of moderate size 
(deeper than in S. vetulus, but more shallow than in S. vetuloides, S. gibbosus, and 
S.elizabethae). Ventral head margin straight or slightly concave, sometimes with small 
prominence. Depression on ventral head margin near rostrum deep. Ocellus elongate. 

Length 
Females ad.: 1.0-2.9 mm, females e.: 1.2-1.9 mm, males: 1.0-1.3 mm. 

Variability 
Individual variability is much like in S. vetulus. 

Distribution 
Asia, Eastern Europe, N. Africa, and N. America (Fig. 80). 

Remarks 
Behning (1941) supposes S. mixtus to be a separate species. Manuilova (1964) believes 
it to be a synonym of S. elizabethae. Negrea (1983) and Floessner (1972) consider it a 
synonym of S. vetulus. Investigation of the type has shown that S. mixtus differs from 
both S. vetulus and S. elizabethae. 
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Figs 85, 86: S. mixtus, type series. 85 female ad., lectotype. 86 Ventral part of the head of paralectotype. 
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S. corniger Methuen was described from South Africa. There is no information about 
the type material. The original description (Methuen 1910) is very brief. Judging from 
illustrations, S. corniger is a junior synonym of S. mixtus. 
S. beianensis Shi & Shi, 1994 was described from China (Heilongjang Province, 4816'N, 
12631'E) (Shi & Shi, 1994). The authors write that this species differs from S. vetulus in 
details of ocellus and in number of anal teeth. Both characters are variable. Referring to 
the illustration, the ocellus of S. beianensis does not sufficiently differ from the ocellus of 
S. vetulus and S. mixtus. The number of anal teeth does not also differentiate these species. 

S. mixtus hungaricus Ponyi, 1956 is not in fact S. mixtus. It is a synonym of S. vetulus 
(see above). 

S. serrulatus var. mixta Grochmalicki (1915) belongs to another subgenus. It is a junior 
homonym of S. mixtus. 

Differential diagnosis 
Differences with S. vetuloides: diameter of Dorso-posterior valve prominence exceeds its 
length; dorsal valve margin protrudes backward. 

3. 5. vetuloides Sars, 1898 
Figs 87, 88 

Simocephalus vetuloides Sars, 1898: 328; S. elizabethae: Behning, 1941: 182 partim; 
Manuilova, 1964: 148; S. vetulus: Fryer, 1957: 225 partim; Negrea, 1983: 138 partim; S. 
vetuloides Orlova-Bienkowskaja, 1998: 12. 

Lectotype established by Orlova-Bienkowskaja (1998). Female ad. From North Siberia, 
the Jana river, Russia, 30. 6. 1885, leg. Ignatov, (MPA, ZINCC, no. 4690). 

Paralectotypes 
Thirty eight females ad. collected with the lectotype (MPA, ZINCC, no. 4690), female ad. 
from the vicinity of the Jana river (CBS, ZINCW), and three females ad. from Dolgulach, 
16-18.6. 1885 (CBS, ZINCW). 

Material examined (Fig. 80) 
(1) Lectotype; (2) paralectotypes; and (3) other specimens from AC: 18 females ad. and 
nine females juv. from vicinity of Yakutsk, Russia, 7. 1990, leg. Smirnov; more than 70 
females ad., 70 females juv., 100 males, and 40 females e. from Chita, sand-pit, 9. 9. 
1991, leg. Smirnov; four females ad. and two females e. from the Kolyma river basin, 
Zhirkovo lake, 28. 6. 1967, leg. Streletskaya; and 13 females ad. and eight females juv. 
from Magadan oblast, Verkhnee lake, 18. 8. 1981, leg. Streletskaya. 

Female 
Dorso-posterior valve prominence long, with very wide base and small diameter 
(Figs 68: K, 87). Its diameter less than its length. Dorsal valve margin very high, not 
protruding backward. Depressions above and below dorso-posterior prominence wide and 
deep. Ventral head margin straight or slightly concave, sometimes with small prominence. 
Depression on ventral head margin near rostrum deep. Ocellus elongate. 
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Figs 87, 88: S. vetuloides, lectotype, female ad. 87 General view, 88 Distal part of basipod of All with a seta 
on outer side and a spine on inner side. 

Length 
females ad.: 1.3-2.4 mm., females e.: 1.2-1.9 mm, males: 1.0-1.3 mm. 

Variability 
Individual and age variability is as in S. vetulus. 
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Distribution 
Eastern Siberia (Fig. 80). S. vetuloides has been described from the Jana river basin. 
Sars (1903) reports it also from Kazakhstan. However, the illustration in this article 
shows that the specimens found in Kazakhstan belong to S. mixtus. S. vetuloides has also 
been reported from China (Chiang & Du, 1979), Mongolia (Floessner, 1986), and South 
Africa (Sars 1916). But the identification of species within the subgenus Simocephalus 
s. str. is rather difficult, and probably the name S. vetuloides has been misused for 
other species. 

Remarks 
Behning (1941) and Manuilova (1964) suppose S. vetuloides to be a synonym of 
S. elizabethae. Other authors (Fryer, 1957; Negrea, 1983; Michael & Sharma, 1988) regard 
it as a synonym of S. vetulus. Investigation of the type material and other specimens shows 
that it is a separate species. It is sympatric with S. mixtus and there are no intermediate 
forms between these species. S. vetuloides differs from S. vetulus in the shape of the 
Dorso-posterior valve prominence and from S. elizabethae in its head shape. 

Contrary to the opinion of Manuilova (1964), the length of the distal seta of the basipod 
of All in this species does not differ from that of others (Fig. 88). The basipod bears a seta 
on the outer and a spine on the inner side of its distal part. 

Differential diagnosis 
Differences with S. mixtus: the diameter of the dorso-posterior valve prominence is less 
than its length; the dorsal valve margin does not protrude backwards. 

4. 5. punctatus Orlova-Bienkowskaja, 1998 

Fig. 89 

Orlova-Bienkowskaja, 1998: 14. 

Derivatio nominis 
The name 'punctatus' refers to the point-like ocellus that is typical of this species. 
Holotype 
Female ad. from shallow eutrophic vernal pool in river bottom below a dam on the Friant 
River, Tulare Co. California, U.S.A., 37N 11945 W, leg. Berner (MPA, NHM). 

Paratypes 
More than 50 females ad., 20 females juv., 20 females e., and 20 males collected together 
with the holotype (MPA, NHM and AC). 

Material 
Holotype and paratypes. 
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89 

Fig. 89: S. punctatus, holotype, female ad. 
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Female 
Dorso-posterior valve prominence absent, dorso-posterior angle not separated above and 
below by depressions (Fig. 89). Diameter of circle inscribed in it large. Dorsal valve 
margin low, not protruding backward. Ventral head margin straight or slightly concave, 
sometimes with small prominence. Depression on ventral head margin near rostrum 
deep. Ocellus point-like. 

Variability 
The ventral head margin is sometimes provided with a prominence. Supra-anal prominence 
more or less expressed. The depth of the anal embayment is also variable. Dorsal margin 
of the postabdomen smooth or with a rounded prominence. Pigmented spots on the 
valves of different shape. 

Length 
Females ad.: 1.5-2.23 mm., females e.: 1.2-1.9 mm, males: 1.1-1.3 mm. 

Differential diagnosis 
The shape of the head and valves is similar in S. punctatus and S. vetulus. The former 
species differs distinctly from the latter and from all other species of this subgenus in the 
shape of the ocellus, which is point-like in all available specimens of S. punctatus. 

5. 5. gibbosus Sars, 1896 
Figs 90, 91 

Simocephalus gibbosus Sars, 1896: 15; S. vetulus gibbosus: Dumont, 1983: 102; S. gibbosus: 
Orlova-Bienkowskaja, 1998: 15. 

Lectotype established by Orlova-Bienkowskaja (1998). female ad. From Centennial 
park, Sydney, Australia (CBS, ZMO, no. F 9766, Mp. 170). 

Paralectotypes 
Five females ad. collected with the lectotype (CBS, ZMO, no. F 9766, Mp. 170) and 15 
females ad. collected with the lectotype (MPA, ZMO, no. F 19261). 

Material (Fig. 80) 
Lectotype, paralectotypes, and other specimens: more than 250 specimens (females ad. 
and females juv.) from 11 localities in Australia: New South Wales, Victoria, Queensland, 
and Northern Territory. The material is in AM and AC. 

Female 
Dorso-posterior valve prominence long, with very wide base and small diameter (Fig. 90). 
Its diameter is less than its length. Dorsal valve margin very high, strongly protruding 
backwards. The depressions above and below the dorso-posterior prominence wide and 
deep. Ventral head margin always with a prominence, but without a depression under 
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Figs 90, 91: 5". gibbosus, lectotype, female ad. 90 Lateral view, 91 P. 

the eye. The depression on the ventral head margin near the rostrum is very shallow, 
sometimes even absent. The ocellus is elongate. 

Length 
Females ad.: 1.0-2.4 mm., females e.: 1.2-1.9. 

Male 
Unknown. 

Variability 
The dorso-posterior valve prominence is less expressed in juvenile females than in adults. 
Adult females have a large brood pouch. Its shape, and the depth of the depression 
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between it and the dorso-posterior valve prominence depend on the number of eggs. 
The shape of the ocellus varies within populations. It can be elongated, curved, widened 
at any part, or bifurcated at the end. The supra-anal prominence is more or less expressed, 
and the depth of the anal embayment varies significantly. The dorsal margin of the 
postabdomen is smooth or adorned with a prominence. Pigmented spots of valves of 
different shape. 

Distribution 
Australia (Fig. 80). 

Remarks 
The original description of this species (Sars 1896) is comprehensive and provided 
with good illustrations. Dumont (1983) supposes S. gibbosus and S. elizabethae to be 
subspecies of S. vetulus. Examination of S. gibbosus type material and specimens of S. 
elizabethae shows that these species differ from S. vetulus in the shape of the valves 
and head. In addition, they are sympatric and, consequently, they cannot be subspecies 
of one species. 

Differential diagnosis 
Differs from S. elizabethae by the dorsal valve margin, which strongly protrudes 
backwards. 

6. S. elizabethae (King, 1853) 
Figs 92, 93 

Daphnia Elizabethae King, 1853a: 247; Simocephalus vetulus: Schoedler, 1877: 18 partim, 
Negrea, 1983: 138 partim; S. vetulus elizabethae: Dumont, 1983: 98; S. dulvertonensis 
Smith, 1909: 81, S. elizabethae: Orlova-Bienkowskaja, 1998: 16. A 

Type material 
The types were probably not deposited in a museum by King. At least, they are not to be 
found in AM, SAM and MV. The specimens were from Sydney, New Town, Parramatta, 
the Cowpastures, and from River Karuah, near Stroud, Port Stephens. The exact type 
locality was not indicated in the original description (King, 1853a). 

Material 
More than 550 specimens (females ad., females juv., females e., and males) from 15 
localities in Tasmania, New Guinea, and Australia (New South Wales, South Australia, 
Western Australia, Victoria, Nothern Territory, and Queensland) (Fig. 80) (AM, SAM, 
and MV). 
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Figs 92, 93: S. elizabethae, female ad. 92 Head, 93 Lateral view. 
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Female 
Dorso-posterior valve prominence long, with a very wide base and a small diameter (Fig. 68: 
M, 93). This diameter is less than its length. Dorsal valve margin very high, not protruding 
backward. Depressions above and below dorso-posterior prominence wide and deep. 
Ventral head margin with depression just under eye. Depression on ventral head margin 
near rostrum shallow, sometimes absent. Ocellus elongate. 

Length 
Females ad.: 1.2-3.4 mm., females e.: 1.2-1.9, males: 1.1-1.3 mm. 

Variability 
The individual variability is much like in S. vetulus. Specimens from Tasmania slightly 
differ from Australians in the shape of their dorso-posterior valve prominence. 

Distribution 
Australia, Tasmania, and New Guinea (Fig. 80). The species is reported from Ceylon 
(Daday, 1898), Sumatra, Java, China (Stingelin 1904), India (Biswas 1971), Niger 
(Dumont & Van De Velde, 1977a), Nepal (Dumont & Van De Velde, 1977b), and Central 
Asia (Manuilova, 1964). But, judging from illustrations, these authors had specimens, not 
of S. elizabethae but of S. mixtus. 

Remarks 
The original description (King, 1853a) contains characters of two species. The first 
adequate description of this species was made by Sars (1888). Schoedler (1877) and 
Negrea (1983) suppose S. elizabethae to be a synonym of S. vetulus. Dumont (1983) 
regards it as a subspecies of S. vetulus. I believe S. elizabethae to be a separate species, 
because it differs from S. vetulus in the shape of the ventral head margin and of the 
dorso-posterior valve prominence. These differences are not smaller than the differences 
between other species within this subgenus. 

Judging from the original description (Smith, 1909), the Tasmanian S. dulvertonensis 
belongs to Simocephalus s. str. There is no information about the type material. Available 
specimens from Tasmania differ slightly from Australian material in the shape of the 
Dorso-posterior valve prominence, but this difference is insufficient to assign them to 
a separate species or subspecies. I agree with Brehm (1953) and Dumont (1983) that 
S. dulvertonensis is a synonym of S. elizabethae 

Differentia] diagnosis 
Difference from S. gibbosus: dorsal valve margin does not protrude backward. 
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SUBGENUS 5. (ECHINOCAUDUS) ORLO VA-BIENKOWSK AJA, 1998 

S. (Echinocaudus) Orlova-Bienkowskaja, 1998: 20. 

Derivatio nominis 
The name 'Echinocaudus' is derived from the words 'echinus' — 'hedgehog' and 'cauda' — 
'tail' and refers to the pectén of spines at the base of postabdominal claw that is typical 
of this subgenus. 

Both sexes (Figs 94-101) 
Frontal part of head rounded or pointed, without denticles. Head shield without depression. 
Head pores present. Insertion of AI at base of rostrum. AI long or short in correspondence 
to long or short rostrum, with neither ridges nor denticles on inner side. Aesthetes longer 
than base of AI. Postabdominal claw with basal pectén of spines at outer side. Inner 
side and distal part of outer side with fine setules. Anal embayment of postabdomen 
narrow, rounded, with anal teeth. 

Female 
Dorso-posterior valve angle with rounded prominence or without it. Valves without dorsal 
keel. Posterior corner of ephippium without protuberance. Ocellus short. Setae of 2nd 
and 3rd endite prominence of thoracic limb II as long as 0.7 and 1.1 of basal segment of 
plumose seta of 1st prominence respectively (Fig. 101). Postabdomen with 9-22 anal teeth 
on each side (Fig. 96). Supra-anal angle rounded. 

Length 
Up to 3.5 mm. 

Male 
Supra-anal angle rounded (Fig. 98). Vas deferens opening near its base. Postabdomen 
with 5-6 anal teeth on each side. Dorso-posterior valve angle with a rounded or a 
pointed prominence. 

Length 
Up to 1.3 mm. 

The type species is Simocephalus exspinosus (De Geer, 1778). 
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Figs 94-96: S. exspinosus, female ad. 94 Postabdominal claw, 95 Lateral view, 96 P. 
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Figs 97-99: S. exspinosus, male. 97 Lateral view, 98 P, 99 Al. 
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Figs 100, 101: S. exspinosus, thoracic limbs of female. 100 Limb I, 101 Endite of limb II. 

7. 5. obtusatus (Thomson, 1878) 

Fig. 102-107 

Daphnia obtusata Thomson, 1878: 261; Simocephalus obtusatus: Sars, 1894. 

Type material 
No information available. 
Type locality 
New Zealand, Dunedin. 

Material 
female ad. from lake Takapuna, New Zealand, leg. Henry: (AM, no. 7182). 
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Figs 102-107: S. obtusatus (after Sars 1894). 102 female ad., lateral view, 103 female ad., dorsal view, 104 
Postabdominal claw, 105 Head, 106 P, 107 male. 
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Both sexes 
Frontal part of head rounded (Fig. 105). Ventral head margin strongly convex. Rostrum 
short. Setules on inner side of posterior valve margin slender. Dorso-posterior valve 
angle without prominence (Figs 102, 107). One supra-anal angle (Fig. 106). Basal pectén 
of postabdominal claw with 10-12 large well-spaced spines (Fig. 104). Size of spines 
maximal in the middle. 

Length 
Females ad.: 2.0-2.5 mm, males: 1.0-1.2 mm. 

Variability 
Unknown. 

Distribution 
New Zealand (Fig. 108). 

Remarks 
The original description was provided with an illustration and shows that S. obtusatus 
differs markedly from all other species in head shape (Thomson 1878). The most 
detailed description of the female and the first description of the male was given by 
Sars(1894). 

Differential diagnosis 
S. obtusatus differs from all other species of the subgenus in the shape of its head. 
Ventral head margin very convex. 

8. S. daphnoides Herrick, 1883 
Figs 109-113 

Simocephalus daphnoides Herrick, 1883: 503; S. Iheringi Richard, 1897: 279; S.fonsecai 
Bergamin, 1939: 82; S.fonsecai var. sinucristatus Bergamin, 1939: 84. 

Holotype 
Not existent. 

Type locality 
Decatur, Alabama, U.S.A. 

Material examined 
Three adult females and three juveniles from Catay pond, Rio Parana, Argentina, 1973, 
leg. Frutos, and four adult females from a pond near Ucayali river, vicinity of Pucalpa, 
Peru, 2. 1987, leg. Pegasov (AC). 



O S. exspinosus 3 S. victoriensis & S . exspinosus O S . brehmi 
• s. acutirostratus © S . acutirostratus &S. exspinosus ® S . obtusatus 
O s . v ictoriensis Gß- exspinosus & s. congener ® S. daphnoides 
Q S. rostratus 0 undescribed species of S. (acutirostratus) group 

Fig. 108: Locations, where studied material of S. (Echinocaudus) was collected. 
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Figs 109-113: S. daphnoides, female ad. 109 Lateral view, 110 Endite of thoracic limb II, 111 Outer side of 
postabdominal claw, 112 P, 113 Inner side of postabdominal claw. 
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Female 
Frontal part of head rounded (Fig. 109). Ventral head margin concave, straight, or with 
small prominence. Rostrum short. Setules on inner side of posterior valve margin slender. 
Dorso-posterior valve angle with large, pointed prominence. One supra-anal angle. 
Basal pectén of postabdominal claw of 20-30 small, close-set spines of equal length. 

Length 
Females ad.: about 1 mm. 

Male 
Unknown. 

Variability 
Probably, its variability is similar to that of S. exspinosus, but the small number of 
available specimens did not allow to study it. 

Distribution 
U.S.A., Alabama (Herrick, 1883), Argentina (Sars, 1901 and our data), Brazil (Richard, 
1897), Paraguay, Columbia (Olivier, 1960), and Peru (our data) (Fig. 108). 

Remarks 
The original description of this curious species is short but accompanied by a good 
illustration (Herrick, 1883). Obviously, S. daphnoides is a senior synonym of 5. iheringi. 
The latter name is commonly used (Olivier, 1960), while the former name has been 
forgotten. S. iheringi was described from Brazil (Richard, 1897). There is no information 
about the types. The male was originally described by Sars (1901). 

S. fonsecai and S. fonsecai var. sinucristatus were described from Brazil. There is 
no information about the types. Harding (1955) supposes S. fonsecai to be a synonym 
of S. iheringi. The original description (Bergamin 1939) supplied with the lateral view 
of both varieties and the view of P of S. fonsecai shows that both names are junior 
synonyms of S. daphnoides. 

Differentia] diagnosis 
S. daphnoides differs from all other species of the subgenus by the presence of a large 
pointed prominence at the dorso-posterior valve angle. 

5. (exspinosus) species group 

Both sexes (Figs 94-99) 
Frontal part of head rounded. Ventral head margin concave, straight, or with small 
prominence. Rostrum short. Setules on inner side of posterior valve margin slender. 
Dorso-posterior valve angle without prominence or with small rounded prominence. 
One supra-anal angle. Basal pectén of postabdominal claw with 8-25 closely apposed 
spines of equal length. 
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9. S. exspinosus (De Geer, 1778) 
Figs 94-99, Plate VI: 33, 34 

Monoculus exspinosus De Geer, 1778: 457; Daphnia exspinosa: Koch, 1841: 35; Daphnia 
sima: Lievin, 1848; Baird, 1850: 95; Simocephalus exspinosus Schoedler, 1858: 20; 
Lilljeborg, 1900: 177; Daphnia australiensis Dma, 1852: 1271; Sars, 1888: 15; S. exspinosus 
australiensis: Dumont, 1983: 104; S. sibiricus Sars, 1898: 329; S. productus Sars, 1903: 
173; S. himalayensis Chiang & Chen, 1974: 129; S. vamani Rane, 1985b: 225. 

Holotype 
Not existent. There are no specimens of this species in the collection of De Geer 
deposited in the Museum of Natural History in Stockholm (L. Sandberg, curator of 
Crustacea, personal communication). The type locality is not indicated in the original 
description (Koch 1841). 

Material examined 
(1) Type material of junior synonym S. sibiricus Sars, 1898: lectotype (established 
by Orlova-Bienkowskaja, 1998) female ad. from Verkhoyansk, Siberia, Russia, 1885 
(MPA, ZINCC, no 4691) and paralectotypes, nine females ad. collected with the lectotype 
(MPA, ZINCC, no 4691); (2) type material of junior synonym S. productus Sars, 1903: 
lectotype (established by Orlova-Bienkowskaja, 1998), female ad. from Akmolinsk ob last, 
Kazakhstan (MPA, ZINCC, no. 7098) and paralectotypes, 35 females ad. collected with 
the lectotype (ZINCC, no. 7098); and (3) other specimens: more than 1000 specimens 
(females ad., females juv., females e, and males) from 56 localities in Russia, Ukraine, 
Georgia, Kazakhstan, Uzbekistan, Tadjikistan, Mongolia, China, India, Pakistan, Bangladesh, 
Egypt, Algeria, Rwanda, South Africa, and Australia. Material is deposited in AC, 
ZINCW, ZINCC, MC A, SAM, and AM. Some specimens were selected from the samples 
from ZINPD. 

Female (Figs 94-96) 
Postabdomen with 12-22 anal teeth. Prominence of dorso-posterior valve angle small 
or absent. Basal pectén of postabdominal claw with 8-12 spines of moderate size 
(Plate VI: 33, 34). 

Length 
Females ad.: 1.8-3.5 mm., females e.: 1.2-1.9 mm, males: 1.0.-1.3 mm. 

Variability 
The age variability in body shape is shown in Fig. 41. The coefficient of correlation 
between the number of anal teeth and size of specimens in parthenogenetic females from 
different populations ranges from 0.66 to 0.91; in males it is 0.35; in ephippial females 
it is 0.54. Individual variability in the size of the dorso-posterior prominence of the 
valves and of the brood pouch is less expressed than in most other species of the genus. 
The pigmented spots on the valves are variable in both sexes. The denticles on the outer 
side of the valves vary in size, cover part of the dorsal valve margin or only cover 



77 

the dorso-posterior prominence. The number of plumose denticles on the inner surface 
of the valves varies from two to six. This character does not correlate with body size. 
The height of the head, previously used as a diagnostic character (Sars, 1898; Sars, 1903), 
is subject to interpopulational variability. The dorsal depression between the head and 
the valves is more or less developed. The prominence in the dorso-posterior part of the 
head is present or absent. The anterior part of the head is rounded or almost right-angled. 
The ventral margin of the head of females and males is straight, concave, or has a rounded 
prominence in its middle part. The ocellus is round or rhomboid. The depth of the anal 
embayment and shape of the supra-anal angle are also variable. The dorsal margin of 
the postabdomen proximal to this prominence is smooth or with a small prominence. 
The shape of the abdominal processes varies significantly. 

Distribution 
Many authors assume this species to be cosmopolitan, but it range clearly needs to be 
redefined. It occurs with certainty in Europe, Asia, Africa, and Australia (Fig. 108). 
The available specimens from these continents belong to one morphological species. 
Unfortunately, 1 have not been able to examine specimens from America. 

Remarks 
The original description of S. exspinosus is very short: 'Monoculus exspinosus branchiis 
dichotomis cauda simplici inflexa testa postice rotundata non spinosa' (De Geer, 1778). 
This could fit any species of Simocephalus. Koch and Schoedler are often erroneously 
thought to be the authors of the species, because Koch (1841) described and drew it 
and Schoedler (1858) was the first to assign it to the genus Simocephalus. But their 
descriptions are insufficient. Some authors supposed S. exspinosus to be a junior synonym 
of S. vetulus (Daphnia sima) (Lievin, 1848; Baird, 1850). Lilljeborg (1900) was the first 
to describe this species appropriately. 

S. australiensis was originally described in an insufficient way (Dana, 1852). Dana's 
collection with the type was lost. Sars is often supposed to be the author of this 
species (Negrea, 1983), because he was the first to describe it appropriately (Sars, 1888). 
He believed S. australiensis to be a separate species, closely related with S. exspinosus 
and differing from it by 'the peculiar oblique form of the carapace and well-marked, 
though obtuse, projection of its posterior extremity; likewise by the broad tail, and more 
especially by the highly characteristic armature of the caudal claws'. Dumont (1983) 
regards S. australiensis as a subspecies of S. exspinosus. Other authors regard it as a 
synonym (Floessner, 1972; Negrea, 1983; Margaritora, 1985; Michael & Sharma, 1988). 
I agree with the latter opinion, because the diagnostic characters used by Sars and Dana 
are rather variable and because all available specimens of the S. {exspinosusj-species 
group from Australia do not differ from European S. exspinosus. 

According to Sars (1898, 1903), S. sibiricus and S. productus differ from each other and 
from S. exspinosus in the head shape, the size of the Dorso-posterior valve prominence 
and the armature of the postabdominal claw. Manuilova (1964) mentions S. sibiricus as 
a separate, highly variable species. Judging from illustrations, she confuses two species 
under this name. S. productus is believed to be a synonym of S. exspinosus (Manuilova, 
1964; Michael & Sharma, 1988). 
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Investigation of the type has shown that S. productus and S. sibiricus do not differ from 
S. exspinosus. The shape of the frontal part of the head varies from rounded to almost 
right-angled. The head height also varies within populations. Therefore, these features 
cannot be used as diagnostic characters. 

S. himalayensis was described from the Himalayas (Chiang & Du, 1979). The type is 
deposited in China. I have not been able to examine it. However, the original description 
and illustrations suggest S. himalayensis to be a junior synonym of S. exspinosus. 

According to Rane (1985b), S. vamani, described from Jabalpur (India) differs from 
S. exspinosus in its moderate size, a comparatively small rostrum, and the presence of 
6-7 denticles on P near the insertion of the claw. This author also states that S. australiensis 
differs from S. vamani in the upturned rostrum. According to my data, the group of 
6-7 denticles near the claw occurs in all Simocephalus species, and the size and orientation 
of the rostrum is subject to individual variability. The type is deposited in the National 
collection of the Zoological Survey of India (Calcutta). Sharma & Sharma (1990) sink 
S. vamani into the synonymy of S. exspinosus on the basis of the investigation of the 
type. I agree with them, because all other available specimens of the S. (exspinosus) group 
from India belong to S. exspinosus. 

Differential diagnosis 
Main difference with S. congener: the basal pectén of the postabdominal claw consists 
of 8-12 spines of moderate size. 

10. S. congener (Koch, 1841) 
Figs 51-57, 114, 115, Plate VI: 30 

Daphnia congener Koch, 1841: 35; Simocephalus congener: Schoedler, 1858: 20; Sramek-
Husek et al., 1962: 265; S. exspinosus var. congener: Lilljeborg, 1900: 177; S. exspinosus: 
Sars, 1888: 16; Floessner, 1972: 184. 

Holotype 
Not existent. 

The type locality was not indicated in the original description. Probably, it is in Germany. 

Material examined 
More than 20 females ad., 20 females juv., and 10 females e. from Terekhovsky pond 
near Glubokoe lake, Ruza district, Moscow oblast, Russia, 29. 7. 1983, leg. Korovchinky 
and 19. 8. 1989, leg. Orlova-Bienkowskaja and 12 females ad. and 14 females juv. from 
vicinity of the Lake Baikal, Russia, 8. 1982, leg. Glagolev. All series are in AC. 

Female (Fig. 115) 
Provided with 9-18 anal teeth. Prominence of dorso-posterior valve angle absent. Basal 
pectén of postabdominal claw with 20-25 small spines (Fig. 114, Plate VI: 30). 
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Figs 114, 115: S. congener, female ad. 114 Postabdominal claw, 115 Lateral view. 
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Length 
Females ad.: 1.5-2.2 mm, females e.: 1.2-1.8 mm. 

Variability 
The age and individual variability is similar to that of S. exspinosus. 

Distribution 
This species was previously confused with S. exspinosus, so its range needs to be 
redefined. It occurs with certainty in Central and Eastern Europe and Siberia (Fig. 108). 

Remarks 
The original description of S. congener is insufficient (Koch, 1841). Lilljeborg (1900) 
was the first to describe it appropriately, though this author believes this species to be a 
variety of S. exspinosus. Most authors, in fact, suppose S. congener to be a synonym of 
S. exspinosus (Sars, 1888; Floessner, 1972; Margaritora, 1985; Sharma & Michael, 1988) 
or a variety (subspecies) (Behning, 1941). Only Sramek-Husek et al. (1962) regard it as a 
separate species. I believe the latter opinion to be correct, because there is a morphological 
hiatus between S. exspinosus and S. congener in the number and size of spines on the 
postabdominal claw. In addition, these species occur sympatrically in Europe. 

Differential diagnosis 
Difference with S. exspinosus: the basal pectén of the postabdominal claw consists of 
20-25 small spines. 

S. (acutirostratus) species group 

Female (Figs 116-119). Frontal part of head pointed. Ventral head margin concave. 
Rostrum long. Setules on inner side of posterior valve margin thick. Dorso-posterior valve 
angle without prominence or with rounded prominence. Two supra-anal angles. Basal 
pectén of postabdominal claw of 10-15 large, closely apposed spines, which increase 
in size distally. 

Male 
Unknown. 

11. 5. acutirostratus (King, 1853) 
Figs 116-119 

Daphnia Elizabethae var. acuti-rostrata King, 1853b: 254; Simocephalus acutirostratus: 
Sars, 1896: 12; S. paradoxus Schoedler, 1877; S. vidyae Rane, 1983: 154; S. vidyae 
gajareaeRme, 1986: 168. 
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Figs 116-119: S. acutirostratus, female ad. 116 Lateral view, 117 Outer side of postabdominal claw, 118 Inner 
side of postabdominal claw, 119 P and abdomen. 
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Holotype 
Not existent. 

Type locality 
Ponds in Denham Court, New South Wales, Australia. 

Material examined (Fig. 108) 
More than 20 females ad. and 20 females juv. from a swamp, 26 km E of Cobar, New 
South Wales, Australia, 31o30 S 146o7 E, 12. 12. 1973, leg. Timms; female ad. from 
Casino, New South Wales, Australia, 28°52 S 153°3 E, leg. Henry; female juv. from dam 
near La Foa, New Caledonia, Australia, 21°50 S 166°53 E, 8. 8. 1981, leg. De Deckker; 
two females ad. and five females juv. from the pool at the road side, Queensland, Australia, 
30. 6. 1974; and female ad. from Lake Lalilee, Queensland, Australia, 22° 19 S 145°51 E, 
22. 4. 1984, leg. B. V. Timms. Material in AM and AC. 

Female 
General body shape ovoid (Fig. 116). Frontal part of head with large sharp prominence. 
Dorso-posterior valve prominence distinct, separated above and below with shallow, 
wide depressions. Diameter of circle inscribed in it large. Dorsal margin with denticles. 
Proximal and distal supra-anal angles large, embayments of postabdomen deep, proximal 
angle rounded. 

Length 
Females ad.: 1.0-3.0 mm. 

Variability 
Age variability similar to that of the previous species. The number of spines on the 
postabdominal claw varies from 10 to 15. The shape of the supra-anal prominences is also 
variable. Depressions above and below the dorso-posterior valve prominence are shallow 
or very shallow. The ocellus is rounded or rhomboid. 

Distribution 
This species has been reported from Australia (King, 1853b), Philippines (Mamaril & 
Fernando, 1978), India (Michael & Sharma, 1988), Sri-Lanka (Rajapaksa, 1981), China 
(Chiang & Du, 1979), Lake Tanganyika, and Venezuela (Zoppi De Roa & Vasquez, 
1991), but the name S. acutirostratus has been so often misused for other species that 
its range needs to be redefined. It occurs with certainty in Australia and South-East 
Asia (Fig. 108). 

Remarks 
This species was originally described as a variety of S. elizabethae. The original 
description and illustration (King, 1853b), allow identification of this remarkable species 
with certainty. Sars (1896) gave S. acutirostartus the rank of a species. 

Schoedler (1877) renamed S. acutiro stratus as S. paradoxus. Consequently, the latter 
name is an objective junior synonym of the former. 
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S. vidyae Rane and S. vidyae gajareae Rane were described from Jabalpur (India). 
The descriptions (Rane, 1983, 1986) are very detailed and provided with excellent 
illustrations, but do not contain any characters, which differentiate these taxa from 
S. acuüro stratus. The types are deposited in the National collection of the Zoological 
Survey of India (Calcutta). Sharma & Sharma (1990) sink both names into the synonymy 
of S. acutirostratus on the basis of investigation of these types. 

Differential diagnosis 
S. acutiro stratus differs from all other species of the group in having shallow, wide 
depressions above and below the dorso-posterior valve prominence. The diameter of 
the circle inscribed in it is large. 

12. S. victoriensis Dumont, 1983 
Figs 120-122 

Simocephalus acutirostratus: Haase, 1903: 150 (partim); S. victoriensis Dumont, 1983: 105. 

Holotype 
Female ad. from temporary pool, seven km W of Edenkope, Victoria, Australia, 372 S 
14117 E, 19. 10. 1978, leg. Morton (PVAS, AM, no. P31316). 

Material examined (Fig. 108) 
Holotype and other specimens: Australia, New South Wales, a lake near Cooma, 12. 5. 1975: 
four females ad., 12 females juv. Lake Maffa, 13. 5. 1975: three females ad., 10 females 
juv. South Australia, Tatiara, 4 km N of Bordertown, 6. 11. 1979, leg. Zeidler: five females 
ad., female juv. A lake on Nimakel-Bumbala road, 14. 5. 1975: eight females ad., two 
females juv. The material is in SAM and AC. 

Female (Figs 120-122) 
General body shape rounded. Frontal part of head with small round prominence separated 
above and below with depressions. Dorso-posterior valve prominence absent. Diameter of 
circle inscribed in dorso-posterior valve angle very large. Dorsal margin without denticles. 
Proximal and distal supra-anal angles small, embayments of P shallow, proximal 
angle rounded. 

Length 
Females ad.: 1.0-3.0 mm. 

Variability 
Age and individual variability is analogous to that of S. acutirostratus. 

Distribution 
Australia: New South Wales, South Australia, and Victoria (Fig. 108). 
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120 

Figs 120-122: S. victoriensis, female ad. 120 Head, 121 Lateral view, 122 P. 
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Remarks 
There is no doubt that S. victoriensis and S. acutirostratus are separate species, because 
they are sympatric yet differ markedly from each other. 

Judging from an illustration published by Haase (1903), this author examined specimens 
of S. victoriensis, but erroneously identified them as S. acutirostratus. 

Differential diagnosis 
S. victoriensis differs from all other species of this group in having a smooth, rounded 
dorso-posterior valve angle, without a prominence. 

13. 5. brehmi Gauthier, 1939 
Figs 123, 124 

Simosa acutirostrata brehmi Gauthier, 1939: 144; Simocephalus acutifrons Johnson, 
1954:954. 

Syntypes (five females ad.) were in Gauthier's collection before it was seized (and 
subsequently lost?) by the Algerian government. There is no information about the place 
where this collection is presently conserved (Hudec, 1993). 

Material (Fig. 108) 
(1) Type material of junior synonym S. acutifrons Johnson: holotype, female ad. from 
Kempton Park, Johannesburg, South Africa (MPA, NHM) and paratype, female ad. 
collected with the holotype (MPA, NHM) and (2) other specimens: 23 females ad. and 
two females juv. from Mt Hanang, Tanzania (MCA) and four females ad., female e., and 
two females juv. from Plumtree, Southern Rhodesia, 7. 2. 1954 (ZINCC). 

Female (Figs 123 and 124) 
General body shape ovoid. Frontal part of head with small obtuse prominence not 
separated above and below by depressions. Dorso-posterior valve prominence distinct, 
separated above and below by deep, wide depressions. Diameter of circle inscribed in 
it medium. Dorsal margin with denticles. Proximal and distal supra-anal angles large, 
embayments of postabdomen deep, proximal angle sharp. 

Length 
Females ad.: 1.0-3.0 mm. 

Variability 
Age and individual variability are similar with those of S. acutirostratus. Specimens from 
Tasmania slightly differ from others in the shape of their postabdomen. The proximal 
supra-anal prominence is rounded, not forming an acute angle. 
Distribution. Vicinity of Lake Chad, Southern Rhodesia, Tanzania, and South Africa 
(Fig. 108). This species is also reported from Brazil by Brehm (Gauthier 1939). 
Unfortunately, no specimen of this species group from South America is available and it 
is impossible to confirm or to disprove this report. 
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Figs 123, 124: S. brehmi, female ad. Holotype of S. acutifrons = S. brehmi. 123 Lateral view, 124 Postabdominal claw. 
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Remarks 
S. brehmi differs from S. acutirostratus in the shape of valves and P. These forms 
are allopatric, so the question of specific or subspecific rank of S. brehmi is difficult, 
but I accept S. brehmi as a separate species, because the differences between it and 
S. acutirostratus are certainly not less than those between other species in this group. 

S. acutifrons described from Johannesburg (South Africa) is identical to S. brehmi, 
judging by the examined type material. Johnson (1954) does not point out any characters 
distinguishing his species from S. brehmi and S. acutirostratus. 

Differential diagnosis 
S. brehmi differs from all other species of the group in having deep, wide depressions 
above and below its dorso-posterior valve prominence. The diameter of the circle inscribed 
in this prominence is medium-sized. 

14. 5. rostratus Herrick, 1884 

Fig. 125 

Simocephalus rostratus Herrick, 1884. 

Holotype 
Not existent. 
Material examined (Fig. 108) 
Canada, Waterloo National Park, 15. 9. 1972, leg. Smirnov: 10 females ad., 10 females 
juv. (AC). 

Female (Fig. 125) 
General body shape ovoid. Frontal part of head with small obtuse prominence not 
separated above and below by depressions. Dorso-posterior valve prominence distinct, 
separated above and below by deep depressions. Dorsal margin with denticles. Diameter of 
circle inscribed in it small. Proximal and distal supra-anal angles small, embayments of 
postabdomen shallow, proximal angle rounded. 

Length 
Females ad.: 1.0-3.0 mm. 

Variability 
The shape of the dorso-posterior valve prominence is stable. Age and individual variability 
are similar to those of S. acutirostratus. 

Distribution 
U.S.A. and Canada (Fig. 108). 



Fig. 125: S. rostratus, female ad. 
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Remarks 
The original description of this species was not accompanied by an illustration (Herrick 1884). 
However, it is evident from the description that it is closely related with S. acutirostratus. 
'The spine is as in S. americanus ' (S. serrulatus), and 'the head is produced below the 
eyes at an angle, like a right angle, which is not spiny'. I had serious doubts about the 
taxonomical state of this taxon (Orlova-Bienkowskaja, 1993), because there have been 
no records of the S. (acutirostratus) species group from North America after Herrick. 
The examination of specimens from Canada has shown that they belong to this group 
and differ from S. acutirostratus, S. victoriensis, and S. brehmi in the shape of the 
Dorso-posterior valve angle. Obviously, they belong to S. rostratus. 

There is another, undescribed species in the S. (acutirostratus) group in North America. 
I have about forty specimens of this species from California and Washington, but 1 do 
not name this new species, because it was originally discovered by B. Hann (D. Berner, 
personal comunication), and she has started working on its description. This species 
undoubtedly belongs to the S. (acutirostratus) species group because the frontal part of 
its head is pointed, without denticles, and its postabdomen has two supra-anal angles. 
It differs from S. acutirostratus, S. brehmi, and S. rostratus in the absence of a dorso-
posterior valve prominence, and from S. victoriensis in the shape of the postabdomen 
and the head. 

Differential diagnosis 
S. rostratus differs from all other species of this group in having of deep depressions 
above and below Dorso-posterior valve prominence. The diameter of the circle inscribed 
in this prominence is small. 

SUBGENUS 5. (CORONOCEPHALUS) ORLOVA-BIENKOWSKAJA, 1995 

Orlova-Bienkowskaja, 1995a: 58 

Derivatio nominis 
The name 'Coronocephalus' is derived from the words 'corona' - 'crown' and 'cephalon' 
— 'head' and refers to spines on the head that are typical of this subgenus. 

Both sexes (Figs 126-145, Plate V) 
Frontal part of head right-angled, with denticles {S. serrulatus and S. semiserratus) 
(Fig. 140, 141) or without them (S. mirabilis). Head shield without depression. Head pores 
absent. Insertion of AI at end of rostrum. AI short in correspondence to short rostrum, 
with transverse ridges covered with denticles on inner side (Figs 142, 143). Aesthetes 
shorter than base of AI. Postabdominal claw (Figs 127, 128, Plate V: 23, 25) with spines 
on proximal part of outer side and on inner side. Basal part of outer side with fine setules. 
Anal embayment of the postabdomen narrow, rounded, with anal teeth (Fig. 130). 
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Female 
Dorso-posterior valve angle with rounded prominence. Valves without dorsal keel. 
Posterior corner of ephippium without protuberance (Fig. 131). Ocellus short (5. serrulatus 
and S. semiserratus) or elongate (S. mirabilis). Setae of second and third endite prominence 
of thoracic limb II as long as 0.3 and 0.9 or 0.6 and 0.4 of basal segment of plumose 
seta of 1st prominence respectively. Postabdomen with 9-15 anal teeth on each side. 
Supra-anal angle rounded. 

Length 
Up to 2 mm. 

Male 
Supra-anal angle rounded. Vas deferens opening in middle of anal bay. P with 3-5 anal 
teeth on each side. Dorso-posterior valve angle with small rounded prominence. There is 
no morphological hiatus between males of S. serrulatus and of S. semiserratus. The male 
of S. mirabilis is unknown; only the females of these species have so far been described. 

Length 
Up to 1 mm. 

The type species is Simocephalus serrulatus (Koch, 1841). 

Remarks 
The subgenus consists of three species: S. serrulatus, S. semiserratus, and S. mirabilis. 
The first is distributed world-wide. Statistical analysis of its variation (Orlova-Bienkowskaja 
1995a) has revealed that it forms no geographic races, and that there is a morphological 
hiatus between S. serrulatus and S. semiserratus in two pairs of independent metric 
characters. In addition, these species differ from each other in the number of denticles 
on the valve margin. S. serrulatus and S. semiserratus are sympatric in South America. 
Therefore, they are not subspecies but separate species. S. mirabilis differs from 
S. serrulatus and S. semiserratus in having an elongate ocellus and in the absence of 
denticles on the frontal part of the head. 

15. 5. serrulatus (Koch, 1841) 
Figs 126-144 

Daphnia serrulata Koch, 1841: 35; D. brandtii Fischer, 1848: 177; D. intermedia 
Lievin, 1848: 29; Simocephalus serrulatus: Schoedler, 1858; Simocephalus americanus 
Birge, 1878; S. capensis Sars, 1895: 15; S. inflatus Vavra, 1900: 12; S. serrulatus var. 
productifrons Stingelin, 1904: 57; S. serrulatus var. montenegrinus Werestchagin, 1912: 7; 
S. serrulatus var. mixta Grochmalicki, 1915: 220 (nee S. mixtus Sars, 1903); S. serrulatus 
var. rotundifrons Brehm, 1934: 54; S. kerhervei Bergamin, 1939: 63; S. agua-brankai 
Bergamin, 1939: 64; S. serrulatus var. armata Brehm, 1956: 221; S. serrulatus var. 
pelagicus Brehm, 1959; S. surekhae Rane, 1985a: 159. 
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Figs 126-130: S. serrulatus, female ad. 126 Lateral view, 127 Outer side of postabdominal claw, 128 Inner side 
of postabdominal claw, 129 Setules of posterior valve margin, 130 Distal part of P. 
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132 

Figs 131-134: S. serrulatus. 131 female e., 132 P of male, 133 male, 134 Outer side of postabdominal 
claw of male. 
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Figs 135-141: S. serrulatus, female ad. 135-137, 139 Interpopulational and age variability, 135 Type series 
of S. serrulatus var. montenegrinus (Montenegro), 136 Series from the vicinity of Vladivostok, 137 Type 
series of S. capensis, 138 Head shield, dorsal view, 139 Series from Taimyr, 140 Head, ventral view, 141 
Head, lateral view. 
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Figs 142-145: S. serrulatus, female ad. 142 AI lateral view, 143 AI dorsal view, 144 Thoracic limb I, 145 
Endite of thoracic limb II. 

Holotype 
Not existent. No type locality is indicated in the original description. Probably, it is 
in Germany. 

Material examined (Fig. 146) 
(1) Type material of junior synonym S. serrulatus montenegrinus Werestchagin, 1912: 
lectotype (established by Orlova-Bienkowskaja, 1995a), female ad. from Lake Scutari, 



# S. serrulatus O S. semiserratus © s - mirabi l i s 

Fig. 146: Locations, where the studied material of S. (Coronocephalus) was collected. 
LA 
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Montenegro, 15. 6. 1911, leg. Werestchagin (MPA, ZINCC, no. 7085) and paralectotypes: 
three females ad. and female juv. collected with the lectotype, (MPA, ZINCC, no. 7085 and 
7086) and two females ad. and two females juv. From vicinity of Rijeka, Montenegro, leg. 
Werestchagin (CBS, ZINCW); (2) type material of junior synonym S. capensis Sars, 
1895: lectotype (established by Orlova-Bienkowskaja, 1995a), female ad. hatched from 
dry epphipia from Knysna, South Africa (MPA, ZMO, no. F 18357) and paralectotypes 
collected with the lectotype: 15 females ad., 10 females juv., and eight females e. 
(MPA, ZMO, no. F 18357) and 16 males (ZMO, no. F 183578); (3) other specimens: 
about 1500 specimens (females ad., females juv., females e., and males) from Russia, 
Kazakhstan, China, India, Bangladesh, Viet-Nam, Burkina Faso, Central Africa, Niger, 
Nigeria, Mauritania, Sudan, Canada, U.S.A., Guatemala, Nicaragua, Argentina, Brazil, 
and Australia (ZINCW, ZINPD, AM, and AC). More precise geographic data have been 
published previously (Orlova-Bienkowskaja 1995a). 

Female 
Dorso-posterior valve prominence large, separated from the rest of the valves by a deep 
embayment. Its length exceeds the diameter of a circle inscribed in its contour. Denticles 
cover the ventral, posterior, and more than 1/3 of the dorsal margin. Ocellus short. 
Frontal part of head with denticles. Setae of second and third endite prominence of 
thoracic limb II as long as 0.3 and 0.9 of the basal segment of plumose seta of first 
prominence, respectively. 

Length 
Females ad.: 1.0-2.0 mm, females e. 1.0-1.5 mm, males: 0.7-1.0 mm. 

Variability 
Age variability of the body shape is shown in Figs 135-137, 139. Juvenile females have 
a less distinct dorso-posterior valve prominence, and the depressions above and below 
this prominence are more shallow. The brood pouch is broad in adult females, its shape 
and the depth of the depression between it and the dorso-posterior prominence depends 
on the number of eggs present. Ocellus shape varies within population from round to 
rhomboid. The size of the ocellus is also variable. The anterior head margin is right-angled 
or acute-angled, and it bears a different number of denticles. The pigmented spots on 
the valves are of a different shape. The height of the head and size and proportions 
of the dorso-posterior valve prominence are subject to interpopulational variability, 
i.e., differences between populations are much more significant than within populations 
(Figs 135-137, 139). However, not a single one of these populations is separated from the 
others by a hiatus. On the other hand, this variability is not geographic, and populations 
living in two adjacent waterbodies sometimes differ more strongly than populations from 
different continents. Therefore, there is currently no reason to describe subspecies. 

Distribution 
Europe, Asia, Africa, North America, South America, and Australia (Fig. 146). 
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Remarks 
Figs 135-137 and 139 show the interpopulational variability in head height and size and 
shape of the dorso-posterior valve angle. A number of subspecies and even separate species 
have been described based on these variations. However, I believe, that S. serrulatus 
has no subspecies. First, there is no morphological hiatus between populations. There 
are always some specimens with intermediate characters (Orlova-Bienkowskaja, 1995a). 
Second, the variability is not geographic, and sometimes neighbouring populations differ 
more strongly from each other than do populations from different continents. 

This interpopulational variability is, probably, the consequence of stochasitic colonisa
tion events, which are frequent in Cladocera which reproduce by heterogony (cyclical 
parthenogenesis). It conforms with the data of Hann & Hebert (1986), who studied 
the genetic structure of North American Simocephalus populations. Based on a study 
of isozymes, these authors came to the conclusion that the genetic diversity within 
populations is less than between populations. They supposed it to be an example of 
the founder-effect. 

The original description of S. serrulatus was supplied with good illustrations and contains 
most of the characters which differentiate this species from others (Koch, 1841). 

S. brandtii and S. intermedius, described from Europe, are traditionally regarded as 
synonyms of S. serrulatus. The types have probably been lost, but the original descriptions 
(Fischer, 1848; Lievin, 1848) show that this opinion is correct. The name S. vetulus 
var. brandtii Cosmovici, 1900 is a junior secondary homonym of S. brandtii (Daphnia 
brandtii Fischer, 1848). According to Article 59a of the International Code of Zoological 
Nomenclature (1988), it is invalid. It is not necessary to propose the replacement name 
(Art. 60a), because S. vetulus var. brandtii is a junior synonym of S. vetulus. The name 
S. intermedius Studer is not a secondary homonym of S. intermedius (Lievin) (Daphnia 
intermedia Lievin, 1848) (Art. 60c), because the species described by Studer (1878) is 
assigned to the genus Simocephalus erroneously and belongs to the genus Daphnia. 

S. serrulatus var. montenegrinus Werestchagin, 1912 was described from Montenegro 
(Fig. 135). It is regarded as a subspecies (Behning, 1941), or as a synonym of S. serrulatus 
(Sramek-Husek et al., 1962; Negrea, 1983). Werestchagin (1912) writes that this variety 
differs from the typical form in the higher head and the longer dorso-posterior valve 
prominence. Statistical analysis of these metric characters in type specimens shows 
that there is no morphological hiatus between this variety and S. serrulatus (Orlova-
Bienkowskaja, 1995a). 

S. surekhae Rane was described from Jabalpur (India) (Rane, 1985a). The author 
does not point out any differences between this species and S. serrulatus. Sharma & 
Sharma (1990) studied the types and sunk S. surekhae into the synonymy of S. serrulatus. 
This conforms with my data, because the available specimens from Jabalpur belong 
to the latter species. 

S. serrulatus var. rotundifrons Brehm is also a synonym of S. serrulatus (Sramek-Husek 
et al., 1962; Floessner, 1972). In the opinion of Brehm (1934), this variety described from 
Gao (Mali) differs from the typical S. serrulatus in its rounded head and the shorter Dorso-
posterior valve prominence. The types are lost (Smirnov N.N., personal communication). 
Statistical analysis shows that specimens available from Niger do not differ from those 
from Europe in these characters (Orlova-Bienkowskaja, 1995a). 
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S. capensis Sars was described from the vicinity of Knysna (South Africa) (Fig. 137). 
Sars (1895) writes that this species is closely related to S. serrulatus, but differs from 
it in head shape and the absence of denticles on the posterior valve margin below the 
prominence. Analysis of the head height in the type specimens reveals that it does not 
differ in this respect from European specimens of S. serrulatus (Orlova-Bienkowskaja, 
1995a). The denticles of the posterior margin are present in the types, but they are covered 
with a semitransparent substance. I agree with the opinion of Fryer (1957) that S. capensis 
is a synonym of S. serrulatus. 

S. americanus Birge has been described from North America. There is no information 
about the types or about the type locality. The original description (Birge 1878) reveals 
that this species is closely related to S. serrulatus. In the opinion of Birge, it differs 
from the latter because it has a rhomboid ocellus and the postabdominal claw is covered 
with denticles. Obviously, this is a misunderstanding, because S. serrulatus has the 
same characters. 

S. serrulatus var. armata Brehm was originally described from Venezuela. According 
to Brehm (1956), it differs from the typical form, because its AI have ridges covered with 
denticles. But the typical form has the same ridges and denticles. So, this variety is a 
synonym S. serrulatus (Floessner, 1972; Negrea, 1983). The illustration in the original 
description has the caption 'S. serrulatus var. barbata\ Obviously, this is an error. 

S. inflatus Vavra was described from Valdivia (Chile) (Vavra, 1900). There is no 
information about the types. Vavra does not point out any differences between S. inflatus 
and S. serrulatus. He writes that S. inflatus differs from S. capensis in head shape, a small 
ocellus, and in general body shape. Daday (1905) supposes this name to be a synonym of 
S. capensis, because he found some specimens with intermediate characters in Paraguay. 
Michael & Sharma (1988) believe it to be a synonym of S. serrulatus. I agree with 
them, because the original description, provided with a good illustration, contains all the 
important characters of the latter species. 

S. kerhervei and S. aguabrankai, described from Sao Paulo (Brazil), have not been 
mentioned in the recent literature. There is no information about the types either. 
The illustrations in the original description (Bergamin, 1939), suggest that both types 
are juveniles with denticles on the head and a row of denticles along the postabdominal 
claw. No differences between these species and S. serrulatus are indicated. The available 
material from Sao Paulo does not differ from the latter species (Orlova-Bienkowskaja, 
1995a). Therefore, S. kerhervei and S. aguabrankai are here classified as junior synonyms 
of S. serrulatus. 

S. serrulatus var. productifrons, described from Sumatra (Stingelin, 1904), is also a 
synonym of S. serrulatus (Sramek-Husek et al., 1962; Negrea, 1983). The type material is 
lost (Frenzel, 1987). According to Stingelin (1904), this variety differs from S. serrulatus, 
S. inflatus, and S. americanus by the elongate, pointed head and the large number of 
denticles. I believe that both features vary within populations and cannot be used as 
diagnostic characters. 

S. serrulatus var. mixta, described from Java, differs from typical S. serrulatus by the 
high head, large eye and elongate ocellus (Grochmalicki, 1915). I have no material from 
Java, but specimens from South-East Asia and Australia do not differ from European 
S. serrulatus. Furthermore, the diagnostic characters of this form varies within populations. 
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I suppose this variety to be a synonym of S. serrulatus. In addition, S. serrulatus var. 
mixtus is a primary junior homonym of S. mixtus Sars, 1903. 

S. serrulatus var. pelagicus Brehm was described from the pelagic zone of a small 
lake in New Guinea (Brehm, L959). The type material, consisting of juvenile females, 
was probably lost (N.N. Smirnov, personal communication). The author does not point 
out any other differences between S. serrulatus var. pelagicus and typical S. serrulatus, 
except for the head shape. 1 here assume S. serrulatus var. pelagicus to be a synonym of 
S. serrulatus, because this character varies within populations. 

'S. serrulatus var. spinosulus Stingelin, 1904' mentioned by Floessner (1972) as 
a synonym of S. serrulatus, does not exist. The variety S. vetulus var. spinosulus Stingelin 
belongs to the subgenus Simocephalus s. str. 

Differential diagnosis 
S. serrulatus differs from S. semiserratus in the following characters: the dorso-posterior 
valve prominence is large, separated from the rest of the valves by deep embayments; its 
length exceeds the diameter of a circle inscribed in its contour; denticles cover the ventral, 
posterior and more than 1/3 of the dorsal valve margin 

16. S. semiserratus Sars, 1901 
Figs 147-154 

Simocephalus semiserratus Sars, 1901: 23; S. capensis (S. semiserratus Sars, 1901): 
Daday, 1905: 209; S. serrulatus (S. semiserratus Sars, 1901): Kanduru, 1981: 72; Michael 
& Sharma, 1988: 83. 

Lectotype (established by Orlova-Bienkowskaja, 1995a). Female ad. From Itatiba, 
Sao Paulo, Brazil (CBS, ZMO, no. F 9176). 

Paralectotypes 
Nine females ad. and two females juv. collected with lectotype (CBS, ZMO, no. F 9176, 
F 9177); 15 females ad., 10 females juv., six females e., and male from Argentina (MPA, 
ZMO, no. F 18438); and 27 females ad., two females juv., and three females e. from 
Argentina (MPA, NHM, no. 1901. 12. 12. 251 261). 

Material examined (Fig. 146) 
The lectotype and paralectotypes. 

Female 
Dorso-posterior valve prominence small, separated from the rest part of valves by shallow 
embayments (Fig. 147). Its length less than the diameter of a circle inscribed in its 
contour. Denticles cover less than 1/2 of posterior and less than 1/3 of dorsal margin. 
No denticles on ventral margin. Ocellus short. Frontal part of head with denticles (Fig. 149). 
Morphology of thoracic limbs unstudied, because it was not permitted to dissect the 
type material. 
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Figs 147-154: S. semiserratus. 147 female ad., 148 P of female, 149 Distal head part of female, 150 Outer side of 
postabdominal claw of female, 151 P of male, 152 Distal part of head of male, 153 male, 154 female e. 
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Length 
Females ad.: 1.0-2.0 mm, females e. 1.0-1.5 mm, males: 0.7-1.0 mm. 

Variability 
Age variability is similar to that of the previous species. The shape of the ocellus varies 
within populations from round to elliptic and rhomboid. The size of the ocellus, height of 
the head, size, and proportions of the dorso-posterior prominence of the valves also vary. 
However, there is a hiatus between S. serrulatus and S. semiserratus in two pairs of metric 
characters (Orlova-Bienkowskaja, 1995a). 

Distribution 
Argentina and Brazil (Sao Paulo) (Fig. 146). 

Remarks 
Daday (1905) believes S. semiserratus and S. capensis to belong to one species. Kanduru 
(1981) and Michael & Sharma (1988) sink S. semiserratus into the synonymy of S. serrulatus. 
Sars (1901) writes: T am enabled to state with full certainty its [S. semiserratus] 
distinctness from the European species [S. serrulatus]. In addition to its somewhat larger 
size, it is easily distinguished by the far less prominent posterior projection of the 
carapace, and somewhat different shape of the head. The marginal denticles, moreover, 
which in S. serrulatus extend throughout the whole length of the hind margin, are in 
this species always limited to their uppermost part only'. I think that S. semiserratus is a 
separate species. Firstly, statistical analysis shows that it is separated from S. serrulatus 
in two pairs of independent metric characters (Orlova-Bienkowskaja, 1995a). Secondly, 
it differs from it in the marginal denticles of the valves. Thirdly, it occurs in South 
America, where it lives sympatrically with S. serrulatus, and therefore it cannot be a 
geographic subspecies of this species. 

Differential diagnosis 
S. semiserratus differs from S. serrulatus in the following characters: dorso-posterior 
valve prominence small, separated from the rest the valves by shallow embayments; 
its length less than the diameter of a circle inscribed in its contour; no denticles on 
the ventral margin; denticles cover less than 1/2 of the posterior and less than 1/3 of 
the dorsal valve margin. 

17. 5. mirabilis Orlova-Bienkowskaja, 1998 

Figs 155-161 

Orlova-Bienkowskaja, 1998: 49 

Derivatio nominis 
The name 'mirabilis' means 'surprising'. 
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Figs 155-157: S. mirabilis, female ad. 155 P, 156 Head, 157 Lateral view of the holotype. 
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158 

160 

Figs 158-161: S. mirabilis, female ad. 158 Endite of thoracic limb II, 159 Postabdominal claw, 160 Thoracic 
limbl, 161 AI. 
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Holotype 
Female ad. from lower part of Langan Park lake, Mobil Co., Alabama, U.S.A., 24. 5. 1987, 
leg. Fitzpatrick (MPA, NHM). 

Paratypes 
Eleven females ad. and nine females juv. collected with the holotype (MPA, NHM); 
10 females ad. and two females juv. from Mallard lake, Oxley Nature Center, Tulsa, 
Oklahoma, U.S.A., 3610 N, 98W, 12. 6. 1991, leg. Berner (MPA, AC); and four females 
ad. and females juv. from Catay pond, Rio Parana, Argentina, leg. Frutos (MPA, AC). 

Material examined (Fig. 146) 
The holotype and paratypes 

Female 
Dorso-posterior valve prominence moderately large, separated from the rest of the valves 
by moderate embayments (Fig. 157). Its length less than the diameter of a circle inscribed 
in its contour. Denticles cover less than 1/2 of posterior and less than 1/3 of the dorsal 
edge. No denticles on the ventral edge. Ocellus elongate (Fig. 156). Frontal part of the 
head without denticles. Setae of the second and third endite prominences of thoracic 
limb II as long as 0.6 and 0.4, respectively, of the basal segment of the plumose seta 
of the first prominence (Fig. 158). 

Variability 
Geographical variability was not found. Age and individual variability are similar to those 
of the previous two species. 

Distribution 
North and South America (Fig. 146). 

Length 
Females ad. 1.0-1.2 mm. 

Remarks 
I assign this species to the subgenus S. (Coronocephalus), because of the following 
characters: frontal part of head right-angled; AI short, with transverse ridges covered with 
denticles on the inner side; and postabdominal claw with spines on the proximal part of 
the outer side and on the inner side. 

Differential diagnosis 
S. mirabilis differs from S. serrulatus and S. semiserratus in the elongate ocellus and in 
the absence of denticles on the frontal part of the head. 
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SUBGENUS 5. (AQUIPICULUS) ORLOVA-BIENKOWSKAJA, 1995 

Orlova-Bienkowskaja, 1995b: 45. 

Derivatio nominis 
The subgenus is named Aquipiculus or "small aquatic wood-pecker", because all its 
representatives have a long rostrum, resembling a beak. 

Both sexes 
Frontal part of head rounded, without denticles (Figs 162, 165, and 167). Head shield 
depressed or flattened in middle. Head pores present (Fig. 182). Insertion of AI at base 
of rostrum. AI long in correspondence to long rostrum, with neither ridges nor denticles 
on inner side (Fig. 164, 166). Aesthetes shorter than base of AI. Postabdominal claws 
without pectén of spines (Figs 180, 181). Inner and outer side of claw with fine setules. 
Anal embayment of the postabdomen straightened in the middle, its proximal part without 
anal teeth (Figs 178, 179). 

Female 
Dorso-posterior valve angle with large prominence. Valves with dorsal keel (Fig. 163). 
Posterior corner of ephippium with protuberance (Fig. 167, Plate II: 12). Ocellus short or 
slightly elongate, but always shorter than in S. vetulus. Setae of second and third endite 
prominence of thoracic limb II as long as 0.6-0.7 and 1.4-1.6 of basal segment of plumose 
seta of first prominence, respectively (Fig. 172). Postabdomen with 5-10 anal teeth on 
each side. Supra-anal angle pointed. 

Length 
Up to 3 mm. 

Male 
Supra-anal angle pointed (Fig. 178). Vas deferens opening in the middle of the anal 
embayment or at the base of the supra-anal angle. Postabdomen with 5-7 anal teeth 
on each side. Dorso-posterior valve angle with a more or less pointed prominence 
(Fig. 165). 

Length 
Up to 1 mm. 

The type species is Simocephalus látirostris Stingelin, 1906. 
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18. S. latirostris Stingelin, 1906 
Figs 162-182 

S. latirostris Stingelin, 1906: 187; Brandorff et al., 1982: 92; Orlova-Bienkowskaja, 
1995b: 46. 

Lectotype (established by Orlova-Bienkowskaja, 1995b). Female ad. From Riacho 
Negro, Paraguay, 3. 1894., leg. Ternetz (CBS in poor condition, MNO, no. 111/24). 

Paralectotype 
Female juv., mentioned in the original description, has probably been lost. 

Material examined (Fig. 183) 
(1) Lectotype and (2) other specimens: more than 20 females ad., 50 females juv., 31 
females e., and eight males from Santa Fe, Argentina, 23. 5. 1981 and female ad. from 
Anavilanas Margen, Rio Negro, Brazil, 14. 9. 1979 (NHM and AC). 

Both sexes 
Rostrum very long (Figs 164, 166), rostrum length 6.4-9.1% of body length in females 
ad., 5.4-7.7% in males. Lateral margins of rostrum elevated above central part. AI 
long, in correspondence to long rostrum; about as long as rostrum. Head shield deeply 
depressed in middle. 

Female 
Height 65-74% of length. Ephippium length 47-67% of body length. Aesthetes shorter 
than AI. Dorso-posterior valve prominence in adult females pointed. Denticles of valves 
very small, located only on dorso-posterior prominence. No lateral prominences of valves 
(Fig. 163). Postabdomen with 5-9 (usually 7) anal teeth on each side (Fig. 179). Anal teeth 
gradually decreasing in size proximally, fifth tooth more than half the length of fourth. 

Male 
Vas deferens opening at base of supra-anal angle (Fig. 178). 

Length 
Females ad.: 1.0-1.8 mm, males: 0.6-0.9 mm. 

Variability 
The available material does not allow a delimitation of any geographic variability. The 
ranges of individual variability of diagnostic characters are given above. The dorso-
posterior part of the head is often provided with a prominence. This prominence is 
large in 72% of all parthenogenetic females, 96% of the ephippial females, and in 86% 
of the males, but small in 21% of all parthenogenetic females and absent in 7% of 
the parthenogenetic females, 4% of the ephippial females, and 14% of the males. Age 
variability was followed only in females. Juvenile females are characterized by less 
expressed diagnostic characters. The depression in the middle of the head shield is not 
deep. The number of anal teeth is smaller. The youngest specimes have only 4 teeth. 



107 

Figs 162-164: S. latirostris, female ad. 162 Lateral view, 163 Anterior view, 164 Rostrum and AI. 

Neonates have a round ocellus. Later, it gradually becomes longer. The dorso-posterior 
prominence of the valves is less pointed in juveniles, while the brood pouch and abdominal 
processes are comparatively smaller. 

Distribution 
The tropics and subtropics of South and Central America (Fig. 183). Numerous records 
of S. latirostris from Australia, the Malay Archipelago, South-East Asia, and Africa are 
available. Johnson (1963) supposes this species to be pantropic. However, according 
to the descriptions and figures, many authors misuse the name S. latirostris for S. 
heilongjiangensis. 

Remarks 
S. latirostris was originally described at the beginning of the 20th century (Stingelin, 
1906) and was poorly known up to now (Orlova-Bienkowskaja, 1995b). It has been 
confused with the next species by several authors (see below). 

Dumont (1983) supposes S. iheringi, described from Brazil, to be a synonym of S. 
latirostris. The general body shape is rather similar in these two species, and the valves of 



108 

Figs 165-167: S. latirostris. 165 male, 166 Rostrum and AI of male, 167 female e. 
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Figs 168-173: S. latirostris, appendages of female. 168 Thoracic limb V, 169 Thoracic limb IV, 170 Thoracic 
limb I, 171 Thoracic limb III, 172 Thoracic Limb II, 173 Maxillule. 



110 

Figs 174-182: S. latirostris. 174 Lateral view of thoracic limb I of male, 175 Frontal view of thoracic limb I of 
male, 176 Thoracic limb II of male, 177 Thoracic limb V of male, 178 P of male, 179 P of female, 180 Outer side 
of postabdominal claw, 181 Inner side of postabdominal claw, 182 Head pores. 



# S. l a t i r o s t r i s O S. h e i l o n g j i a n g e n s i s O S. lusat icus 

O S. lusaticus & S. he i l ong j iangens i s 

Fig. 183: Locations from where species of 5. (Aquipiculus) were collected and/or reported in the literature. 
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females are produced into a sharp prominence in both species. But according to our data, 
S. iheringi is a junior synonym of S. daphnoides and clearly differs from S. latirostris in 
the pectén of spines found on the postabdominal claw. 

Differential diagnosis 
The rostrum of S. latirostris is longer than that of all other species. In contrast to 
S. heilongjiangensis, S. latirostris has a pointed dorso-posterior prominence; the lateral 
margin of its rostrum is elevated above the central part. 

19. S. heilongjiangensis Shi& Shi, 1994 
Figs 184-198 

Simocephalus latirostris: Fryer, 1957: 225; Johnson, 1963: 160; Biswas, 1971: 115; 
Dumont & Van De Velde, 1977a: 81; Mamaril & Fernando, 1978: 134; Kanduru, 1981: 
65; Rajapaksa, 1981: 98; Hossain, 1982: 112; Dumont, 1983: 103, Michael & Sharma, 
1988: 80; S. heilongjiangensis Shi, Shi, 1994: 403; S. mesorostris Orlova-Bienkowskaja, 
1995b: 51. 

Holotype 
Female ad. from Moershan Town (4515'N, 12730'E), Shangzhi County, Heilongjang 
Prvince, China, 6.8.1990., leg. Shi Xinlu. (deposited in the Laboratory of Hydrobiology, 
Harbin Normal University, China). 

Allotype male and paratypes 30 females and 10 males collected with the holotype and 
deposited in the same collection. 

Material examined 
(1) Holotype of junior synonym S. mesorostris, female ad. from a pond, Bulacan, near 
the Chemical Plant in Luzon, The Philippines, 1.1976 (CBS, NHM, no. 1995.753); (2) 
paratypes, 110 specimens (females ad., females juv., and females e.) from The Philippines, 
Indonesia, Malaysia, New Guinea, Australia, Viet-Nam, Sri Lanka, and India (NHM and 
AC). More precise geographic data have been published elsewhere (Orlova-Bienkowskaja, 
1995b); and (3) other specimens: 139 specimens females ad. and females juv. from 
Sudan (AC). 

Female 
Height 59-75% of length (Fig. 185). Rostrum shorter than in S. latirostris; length 3.3-5.7% 
of body length (Fig. 184). Lateral margins of rostrum below central part. AI shorter than 
in S. latirostris, in correspondence to the moderate size of the rostrum, its length about 
as long as that of the rostrum. Aesthetes longer than AI. Depression of headshield 
shallow. Dorso-posterior valve prominence in female rounded. Denticles of valves of 
moderate size, located both on dorso-posterior prominence and on dorsal valve margin. 
No lateral prominences of valves. Postabdomen with 5-8 (usually 6) anal teeth on each 
side (Fig. 195). Four distal teeth large, the rest extremely small, 5th tooth less than 
half as long as 4th. 
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Figs 184-192: S. heilongjiangenis, female ad. 184 Rostrum and Al, 185 female ad., 186 Thoracic limb II, 
187 Thoracic limb III, 188 Thoracic limb V, 189 Thoracic limb 1, 190 Thoracic limb IV, 191 female e. (head 
omitted), 192 Head pores. 



114 

Figs 193-198: S. heilongjiangenis. 193 Age variability of females, 194 Endite of thoracic limb II of female, 195 P of 
female, 196 Head of female, 197 Lateral view of male, 198 AI of male (197, 198 after Shi & Shi, 1994). 
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Length 
Females ad.: 1.2- 1.9 mm. 

Male 
Vas deferens opening at base of supra-anal angle (Fig. 197). 

Variability 
Rostrum slightly longer in African specimens than in Asian and Australian ones. Its length 
comprises 3.3-5.7% (on average, 4.7%) of body length in Asian and Australian specimens, 
against 5.2-7.3% (on average, 6.1%) of body length in African examples. The ranges 
of individual variability of diagnostic characters are given in diagnosis. Besides this, S. 
heiíongjiangensis often has a prominence in Dorso-posterior part of the head. In 65% of 
the specimens from Australia and South-East Asia and in 22% of African specimens the 
prominence is large, in 6% and 47%, respectively, it is small, in 29% and 31% , it is 
absent. The length of the ocellus also varies from round to elongate, but it is never as long 
as in S. vetulus. The height of the head and depth of the depression on the head are also 
variable. Age variability is similar to that of S. latirostris (Fig. 193). 

Distribution 
The tropics of Australia, Malay Archipelago, Asia and Africa (Fig. 183). 

Remarks 
The specimens from Africa differ from others in having a shorter rostrum. However, 
I believe that the African S. heiíongjiangensis does not belong to another subspecies, 
because there is a considerable overlap in this character (more than 25%) and there 
exist no other differences. 

S. heiíongjiangensis was confused with the closely related S. latirostris by many authors 
(Fryer, 1957; Dumont & Van De Velde, 1977a; Rajapaksa, 1981; Kanduru, 1981; Hossain, 
1982; Dumont, 1983; Michael & Sharma, 1988). I discovered that it is a separate species 
(Orlova-Bienkowskaja, 1995b) and described it as S. mesorostris. Shi & Shi (1994) 
came to the same conclusion independently and named this species S. heiíongjiangensis. 
This name has priority. 

Differential diagnosis 
S. heilongjangensis differs from S. latirostris in the shape and size of its rostrum and 
dorso-posterior valve prominence. The rostrum is of moderate size, its lateral margin 
situated below the central part; the dorso-posterior valve prominence is rounded. 

20. S. lusaticus Herr, 1917 
Figs 199-211 

Simocephalus lusaticus: Herr, 1917: 58; Behning, 1923: 5; 1925: 526; Sramek-Huseketal., 
1962: 259; Floessner, 1972: 182; Kaminski, 1975: 89. 
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Syntypes 
Twenty-one specimens from ponds, and "false ponds", Werda, Silesia, East Europe, 27. 7.1913, 
5. 9. 1913, and 10. 8. 1913. I do not know in what museum these syntypes were deposited, 
or whether they still exist. 

Material examined 
According to description. 

Both sexes 
Rostrum shorter than in S. latiros tris; its lateral margins below central part. AI shorter 
than in S. latiros tris, about as long as or a little longer than rostrum. Depression of 
head shield shallow. 

Female 
Aesthetes about as long as AI. Dorso-posterior valve prominence rounded or pointed. 
Denticles of valves very small, located only on dorso-posterior prominence. Two to eight 
pairs of lateral prominences on valves. Postabdomen with 7-10 anal teeth on each side. 
Anal teeth gradually decreasing in size proximally. 

Length 
Females ad.: 1.5-3 mm. 

Male 
Vas deferens opening in middle of anal bay. 

Length 
About 1 mm. 

Variability 
Unknown. 

Distribution 
Eastern Europe: Silesia, Czech Republic, Slovakia, Poland, and Wolga basin, Russia; China: 
Heilong Province (Fig. 183). Manuilova (1964) reported this species from the Caucasus. 
Obviously, this is a misunderstanding, because she refers to a book (Behning, 1941) 
which contains no such information. 

Remarks 
Judging from the available descriptions (Herr, 1917; Behning, 1925; Sramek-Husek et 
al., 1962; Floessner, 1972; Kaminski, 1975), S. lusaticus has all the diagnostic characters 
of the subgenus Aquipiculus. 

Differential diagnosis 
S. lusaticus differs from all other species of the genus in having conspicuous lateral 
prominences on the valves. 
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Figs 199-211: S. lusaticus. 199 female ad. lateral, 200 female ad. ventral, 201 female e., 202 male, 203 
female ad. lateral, 204 female ad. ventral, 205 P of female, 206 AI of female, 207 Distal part of P of male, 
208 female ad. lateral, 209 female ad. ventral, 210 Thoracic limb V of female, 211 Thoracic limb II of 
female. 199-201, 205, 206, 210, 211 after Behning, 1925, 202, 207, 208, 209 after Herr, 1917, 203, 204 
after Sramek-Husek et al., 1962. 
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NOMINA DUBIA AND SPECIES TRANSFERRED TO THE GENUS DAPHNIA 

S. aegyptiacus (Fischer, 1860) has been described from the vicinity of Alexandria (Egypt). 
There is no information about the type material. The original description (Fischer, 1860) 
is rather detailed and allows us to attribute this species to Simocephalus s. str. I think 
that contrary to the opinion of Richard (1894) and Sramek-Husek et al. (1962), it is not a 
synonym of S. vetulus, because it has a large Dorso-posterior valve prominence. Behning 
(1941) supposes this species to be a synonym of S. elizabethae, but I believe that the latter 
differs from all other species, including S. aegyptiacus, in the shape of the ventral head 
margin. Unfortunately, it is impossible to conclude whether S. aegyptiacus is a separate 
species or a synonym of S. mixtus or S. vetuloides. 

S. cacicus Moniez, 1889 has been described from Lake Titicaca. There is no information 
about the type material. Judging from the original description (Moniez, 1889), this 
species belongs to Simocephalus s. str., but it is difficult to say whether it is in fact 
a separate species. 

S. vetulus spinosulus Stingelin, 1904 has been described from the Hawaiian Islands. 
Stingelin (1904) points out that this variety differs from the typical form because 'es zeigt 
sich die Tendenz zur Bildung einer schwachen Shalenprominenz'. No illustration is given. 
The type material has been lost (Frenzel 1987). Some authors regard S. vetulus var. 
spinosulus as a synonym of S. vetulus (Floessner, 1972; Frenzel, 1987). The original 
description shows that this variety belongs to Simocephalus s. str., but it does not contain 
any characters important for the identification of species within this subgenus. Material 
from the Hawaiian Islands is necessary for deciding this question. 

S. serrulatus var. nudifrons Delachaux, 1918 has been described from the Andes (Peru). 
The type was probably not indicated. The original description (Delachaux, 1918) is 
without illustration and contains only one character: the absence of denticles at the 
head in all specimens. That means that it is not S. serrulatus, because the denticles 
are the main character of this species. But this information is not sufficient to permit 
its identification. 

S. postidelivis Lai & Li, 1987 was described on the basis of ephippia from the Tertiary 
of China (Lai & Li, 1987). Referring to the photographs, these ephippia do not differ 
from ephippia of recent species. It is impossible to identify the species and even the 
subgenus. Fossil ephippia of the Simocephalus-type with one egg were also found in 
material from Early Cretaceous age collected 6 km west of Hotont Somon, Mongolia 
(Smirnov, 1992). 

Two species assigned to the genus Simocephalus belong, in reality, to the genus 
Daphnia, as is evident from their original descriptions (Studer, 1878; Brady, 1918): 
S. gelidus Brady, 1918 = Daphnia gélida and S. intermedius Studer, 1878 = D. intermedia. 
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CHECKLIST OF SUBGENERA AND SPECIES 

Subgenus Simocephalus s. str. 

1. S. vetulus (O. F. Mueller, 1776) {Daphne vetula) 
Daphnia sima O. F. Mueller, 1785 
Monoculus nasutus Jurine, 1820 
S. vetulus var. angustifrons Lilljeborg, 1900 
S. vetulus var. brandti Cosmovici, 1900 
S. vetulus gebhardti Ponyi, 1955 
S. mixtus hungaricus Ponyi, 1956 

2. S. elizabethae (King, 1853) (Daphnia Elizabethae) 
S. dulvertonensis Smith, 1909 

3. S. gibbosus Sars, 1896 
4. S. vetuloides Sars, 1898 
5. S. mixtus Sars, 1903 

S. corniger Methuen, 1910 
S. beianensis Shi, Sbi, 1994 

6. S. punctatus Orlova-Bienkowskaja, 1998 

Subgenus S. (Echinocaudus) Orlova-Bienkowskaja, 1998 

7. S. obtusatus (Thomson, 1878) (Daphnia obtusata) 
8. S. daphnoides Herrick, 1883 

S. iheringi Richard, 1897 
S. fonsecai Bergamin, 1939 
S.fonsecai var. sinucristatus Bergamin, 1939 
S. (exspinosus) species group 

9. S. exspinosus (De Geer, 1778) (Monoculus exspinosus) 
Daphnia australiensis Dana, 1852 
S. sibiricus Sars, 1898 
S. productus Sars, 1903 
S. himalayensis Chiang & Chen, 1974 
S. vamani Rane, 1985 

10. S. congener (Koch, 1841) (Daphnia congener) 
S. (acutirostratus) species group 

11. 5. acutirostratus (King, 1853) 
(Daphnia Elizabethae var. acuti-rostrata) 
S. paradoxus Schoedler, 1877 
S. vidyae Rane, 1983 
S. vidyae gajareae Rane, 1986 

12. S. victoriensis Dumont, 1983 
13. S. brehmi Gauthier, 1939 

(Simosa acutirostrata brehmi) 
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S. acutifrons Johnson, 1954 

14. S. rostratus Herrick, 1884 

Subgenus S. (Coronocephalus) Orlova-Bienkowskaja, 1995 

15. S. serrulatus (Koch, 1841) (Daphnia serrulata) 
D. brandtii Fischer, 1848 
D. intermedia Lievin, 1848 
S. americanus Birge, 1878 
S. capensis Sars, 1895 
S. m/fato Vavra, 1900 
S. serrulatus var. productifrons Stingelin, 1904 
S. serrulatus var. montenegrinus Werestchagin, 1912 
S. serrulatus var. mixta Grochmalicki, 1915 
S. serrulatus var. rotundifrons Brehm, 1934 
S. kerhervei Bergamin, 1939 
S. agua-brankai Bergamin, 1939 
S. serrulatus var. armata Brehm, 1956 
S. serrulatus var. pelagicus Brehm, 1959 
S. surekhae Rane, 1985 

16. S. semiserratus Sars, 1901 
17. S. mirabilis Orlova-Bienkowskaja, 1998 
Subgenus 5. (Aquipiculus) Orlova-Bienkowskaja, 1995 

18. S. latirostris Stingelin, 1906 
19. S. lusaticus Herr, 1917 
20. S. heilongjiangensis Shi & Shi, 1994 

S. mesorostris Orlova-Bienkowskaja, 1995 

Nomina dubia 

Daphnia aegyptiaca Fischer, 1860 
5. cacicus Moniez, 1889 
5. vetulus spinosulus Stingelin, 1904 
S. serrulatus var. nudifrons Delachaux, 1918 
S. postidelivis Lai & Li, 1987 

Species transferred to the genus Daphnia 

S. gelidus Brady, 1918 = Daphnia gélida 
S. intermedius Studer, 1878 = D. intermedia 
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INDEX OF LATIN NAMES OF ANOMOPODS 

acutifrons, Simocephalus 85-87, 120 
acutí-rostrata, Daphnia Elizabethae var. 80, 119 
acutirostratus, Simocephalus 1, 43-45, 73, 80-83, 85, 87, 89 
aegyptiaca, Daphnia 120 
agua-brankai, Simocephalus 90, 97, 120 
americanus, Simocephalus 89, 90, 98, 120 
angustifrons, Simocephalus vetulus var. 50, 53, 55, 119 
armata, Simocephalus serrulatus var. 90, 98, 120 
australiensis, Daphnia 76, 119 
(Aquipiculus), Simocephalus subgen. 40, 41, 43, 105, 111, 116, 120 
barbata, S. serrulatus var. 98 
beianensis, Simocephalus 56, 58, 119 
• Bosminidae 
brandtii, Daphnia 50, 90, 97, 120 
brandti, Simocephalus vetulus var. 50, 53, 97 
brehmi, Simocephalus 44, 45, 73, 85-87, 89, 119 
brehmi, Simosa acutirostrata subsp. 85, 119 
cacicus, Simocephalus 118,120 
capensis, Simocephalus 90, 96, 98, 120 
Ceriodaphnia 39 
• Chydoridae 
congener, Daphnia 78, 119 
congener, Simocephalus 22, 29, 31, 43, 44, 53, 73, 78-80, 119 
corniger, Simocephalus 56, 58, 119 
(Coronocephalus), Simocephalus subgen. 41, 45, 46, 89, 95, 104, 120 
Daphne vetula 50, 53 
Daphnia 24,30,39,97, 118 
Daphnia aegyptiaca 120 
Daphnia australiensis 76, 119 
D. brandtii 50,90,97, 120 
Daphnia congener 78,119 
Daphnia cristata 28 
Daphnia Elizabethae 119 
Daphnia Elizabethae var. acuti-rostrata 80, 119 
Daphnia gélida 118, 120 
D. intermedia 90, 97, 118, 120 
Daphnia obtusata 70 
Daphnia serrulata 90, 120 
Daphnia sima 50, 76, 77, 119 
Daphniidae 38 
daphnoides, Simocephalus 43, 44, 72-75, 112, 119 
dulvertonensis, Simocephalus 64, 66, 119 
(Echinocaudus), Simocephalus subgen. 40, 41, 44, 67, 73, 119 
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Elizabethae, Daphnia 119 
elizabethae, Simocephalus 40, 42, 47, 52, 53, 56, 58, 60, 64-66, 82, 118, 119 
exspinosus, Monoculus 76, 119 
exspinosus, Simocephalus 6, 22, 27, 43, 44, 53, 67-70, 73, 76-78, 80, 119 
fonsecai, Simocephalus 72, 75, 119 
gajareae, Simocephalus vidyae subsp. 80, 83, 119 
gebhardti, Simocephalus vetulus subsp. 50, 53, 54, 119 
gélida, Daphnia 118, 120 
gelidus, Simocephalus 118, 120 
gibbosus, Simocephalus 40, 42, 52, 53, 56, 62-64, 66, 119 
heilongjiangensis, Simocephalus 40,43, 107, 111-115, 120 
himalayensis, Simocephalus 76, 78, 119 
• Holopedidae 
hungaricus, Simocephalus mixtus subsp. 50, 54, 58, 119 
iheringi, Simocephalus 75, 107, 112, 119 
• Iliocryptidae 
inflatus, Simocephalus 90, 98, 120 
intermedia, Daphnia 90, 97, 118, 120 
intermedius, Simocephalus 95, 97, 118, 120 
kerhervei, Simocephalus 90, 98, 120 
latirostris, Simocephalus 6, 40, 43, 105-112, 115, 116, 120 
lusaticus, Simocephalus 1, 40, 43, 111, 115-117, 120 
• Macrothricidae 
Megafenestra 38 
mesorostris, Simocephalus 112, 115, 120 
mirabilis, Simocephalus 45, 46, 89, 90, 95, 101-104, 120 
mixta, Simocephalus serrulatus var. 58, 90, 98, 120 
mixtus, Simocephalus 5, 6, 22, 32, 36, 42, 47, 49-53, 56-58, 60, 66, 90, 99, 118, 119 
• Moinidae 
Monoculus exspinosus 76, 119 
Monoculus nasutus 50, 53, 119 
Monoculus sima 50, 53 
montenegrinus, Simocephalus serrulatus var. 90, 93, 94, 97, 120 
nasutus, Monoculus 50, 53, 119 
nudifrons, Simocephalus serrulatus var. 118, 120 
obtusata, Daphnia 70 
obtusatus, Simocephalus 40, 44, 70-73, 119 
paradoxus, Simocephalus 80, 82, 119 
pelagicus, Simocephalus serrulatus var. 90, 99, 120 
postidelivis, Simocephalus 118, 120 
productifrons, Simocephalus serrulatus var. 90, 98, 120 
productus, Simocephalus 76-78, 119 
punctatus, Simocephalus 39, 42, 47, 52, 53, 60, 61, 119 
rostratus, Simocephalus AA, 45, 73, 87-89 
rotundifrons, Simocephalus serrulatus var. 90, 97, 120 
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• Scapholeberinae 
Scapholeberis 38 
semiserratus, Simocephalus 36, 45, 46, 89, 90, 99-101, 104, 120 
serrulata, Daphnia 90, 120 
serrulatus, Simocephalus 1, 12, 21, 25, 32-36, 45, 46, 89-95, 97-99, 101, 104, 118, 120 
sibiricus, Simocephalus 76-78, 119 
Sida 30 
• Sididae 
sima, Daphnia 50, 76, 77, 119 
sima, Monoculus 50, 53 
Simocephalus 1, 4, 24, 28, 30, 34, 36, 39, 53, 77, 78, 97, 118 
S. acutifrons 85-87, 120 
S. acutirostratus 1, 43-45, 73, 80-83, 85, 87, 89 
S. (acutirostratus) species group 119 
S. agua-brankai 90, 97, 120 
S. americanus 89, 90, 98, 120 
S. (Aquipiculus) 40, 41, 43, 105, 111, 116, 120 
S. beianensis 56, 58, 119 
S. brehmi 44, 45, 73, 85-87, 89, 119 
S. cacicus 118, 120 
S.capensis 90,96,98,120 
S. congener 22, 29, 31, 43, 44, 53, 73, 78-80, 114 
S. corniger 56, 58, 119 
S. (Coronocephalus) 41, 45, 46, 89, 95, 104, 120 
S. daphnoides 43, 44, 72-75, 112, 119 
S. dulvertonensis 64, 66, 119 
S. (Echinocaudus) 40, 41, 44, 67, 73, 119 
S. elizabethae 40, 42, 47, 52, 53, 56, 58, 60, 64-66, 82, 118, 119 
S. exspinosus 6, 22, 27, 43, 44, 53, 67-70, 73, 76-78, 80, 119 
S. (exspinosus) species group 75, 119 
S.fonsecai 72,75,119 
S.fonsecai var. sinucristatus 72, 75, 119 
S.gelidus 118, 120 
S. gibbosus 40, 42, 52, 53, 56, 62-64, 66, 119 
S. heilongjiangensis 40, 43, 107, 111-115, 120 
S. himalayensis 76, 78, 119 
S.iheringi 75, 107, 112, 119 
S. inflatus 90,98, 120 
S. intermedius 95, 97, 118, 120 
S.kerhervei 90,98, 120 
S. latirostris 6, 40, 43, 105-112, 115, 116, 120 
S. lusaticus 1, 40, 43, 111, 115-117, 120 
S. mesorostris 112, 115, 120 
S. mirabilis 45, 46, 89, 90, 95, 101-104, 120 
S. mixtus 5, 6, 22, 32, 36, 42, 47, 49-53, 56-58, 60, 66, 90, 99, 118, 119 
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S. mixtus hungaricus 50, 54, 58, 119 
S. obtusatus 40, 44, 70-73, 119 
S.paradoxus 80, 82, 119 
S. postidelivis 118,120 
S.productus 76-78, 119 
S. punctatus 39, 42, 47, 52, 53, 60, 61, 119 
S. rostratus 44, 45, 73, 87-89 
S. semiserratus 36, 45, 46, 89, 90, 99-101, 104, 120 
Simocephalus s. str. 39, 41, 42, 47, 49-52, 60, 66, 95, 99, 118, 119 
S. serrulatus 1, 12, 21, 25, 32-36, 45, 46, 89-95, 97-99, 101, 104, 118, 120 
S. serrulatus var. armata 90, 98, 120 
S. serrulatus var. barbata 98 
S. serrulatus var. mixta 58, 90, 98, 120 
S. serrulatus var. montenegrinus 90, 93, 94, 97, 120 
S. serrulatus var. nudifrons 118, 120 
S. serrulatus var. productifrons 90, 98, 120 
S. serrulatus var. pelagicus 90, 99, 120 
S. serrulatus var. rotundifrons 90, 97, 120 
S. serrulatus var. spinosulus 99 
S. sibiricus 76-78, 119 
S. surekhae 90, 97, 120 
S. vamani 76, 78, 119 
S. vetuloides 36, 40, 42, 47, 50-54, 56, 58-60, 118, 119 
S. vetulus 5, 7, 8-12, 14-16, 18-20, 22-28, 32, 34, 36, 39, 42, 47-50, 52-54, 56, 58-60, 

66,77,97, 115, 118, 119 
S. vetulus var. angustifrons 50, 53, 55, 119 
S. vetulus var. brandti 
S. vetulus gebhardti 50, 53, 54, 119 
S. vetulus spinosulus 118, 120 
S. victoriensis 44, 45, 73, 83-85, 89, 119 
S.vidyae 80, 83, 119 
S. vidyae gajareae 80, 83, 119 
Simosa acutirostrata brehmi 85, 119 
sinucristatus, Simocephalus fonsecai var. 72, 75, 119 
spinosulus, S. serrulatus var. 99 
spinosulus, Simocephalus vetulus subsp. 118, 120 
surekhae, Simocephalus 90, 97, 120 
vamani, Simocephalus 76, 78, 119 
vetula, Daphne 50, 53 
vetuloides, Simocephalus 36, 40, 42, 47, 50-54, 56, 58-60, 118, 119 
vetulus, Simocephalus 5, 7, 8-12, 14-16, 18-20, 22-28, 32, 34, 36, 39, 42, 47-50, 52-54, 

56,58-60,66,77,97, 115, 118, 119 
victoriensis, Simocephalus 44, 45, 73, 83-85, 89, 119 
vidyae, Simocephalus 80, 83, 119 


