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EPHIPPIA OF CLADOCERA FROM THE TERTIARY OF CHINA

Lai Xing-rong

and Li Ying-pei

(Research Instituze of Peiroleum Exploration and Levelopmen:, Beijing)

Summary

The present paper deals with the fossil ephip-
pia of Cladocera obtained separately from the
Shahejie (Late Eocene to Oligocene) and Dongying
(Oligocene) Formations in the coastal region of
the Bobai Sea, the 2nd and 3rd members of the
Hetaoyuan Formation (Late Eocene to Oligocene)
in Southwest and Central Henan, the Shangzashai
member of the Anjihaihe Formation (Eocene to
Oligocene) in the Junggar Basin in Xinjiang and
the Linxia Formation (Pliocene) in the Jingyuan
area in Gansu. They contain 8 new species and 2
indeterminable species assigned to 3 genera (Daph-
nia, Ceriodaphnia and Simocephalus) of the fami-
ly Daphnidae.

Description of New Species
Daphnia gansuensis sp. nov., ephippium
(PL. 1, figs. 1—5)

Material: Well-preserved and calcified spe-
cimens in light brown colour and transparent.
Ephippium pod-shaped in lateral
Dorsal margin long and nearly straight;
ventral margin arched. Antero-dorsal angle a little
smaller than 90°, angular and projecting forward

Diagnosis:

view.

with a small concave area beneath it; postero-
dorsal angle obtuse, slightly larger than 90°. Hig-~
hest portion in the middle; surface finely punctate.
Two oval winter eggs lying obliquely and separa-
tely in the anterior and posteriof parts of the
ephippium; their major axes forming an angle of
about 45° with the dorsal margin.

Measurements (in mm)

Ser. No. Length Height Width
G-1 (Holotype) 1.25 0.65 0.40
G-2 (Paratype) 1.15+ 0.554 0.41
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Comparison: The specimen described is si-
milar to the recent ephippium of Daphnia magna
Straus, but it can be easily distinguished from the
latter, in which the highest point is near the front
and the ornamentation on the surface is reticulate.
Pliocene, Linxia Formation;

Jingyuan area, Gansu.

Occurrence;

Daphnia dorsiconvexa sp. nov., ephippium
(PL 1, figs. 6—9)

Material: Calcified specimens brown or light
brown in colour and transparent.

Diagnosis: Ephippium pod-shaped in lateral
view, with dorsal margin slightly arched and ve-
ntral margin prominently convex. Both anterior
and posterior ends round, with the former a little
higher than the latter. Antero-dorsal angle a little
smaller than 90°, forming a round projection
toward anterior with indentation beneath it; postero-
dorsal angle round, nearly 90°. Highest portion
in the middle of ephippium. Surface covered by

tubercles. Two elongate-oval winter eggs conta-
ined in the ephippium with their length axes

oblique to the major axis of the ephippium.
Measurements (in mm)

Ser. No Length Height Width
X-1 (Holotype) 1.15 0.65 0.35
X-2 (Paratype) "0.90 6.50 0.30

Comparison: The present species looks like the
recent Daphnia magna Straus ephippium, but the
latter has nearly straight dorsal margin and reticu-
lar ornamentation. It differs from D. gansuensis
sp. nov. ephippium and D. xinjiangensis sp. nov.
ephippium in having tubercular ornamentation on
the surface.

Occurrence: Eocene to Oligocene, Shangzashai
member of Anjihaihe Formation; Junggar Basin,

Xinjiang.

Daphnia henanensis sp. nov., ephippium
(PL 11, figs. 8—22)

Material: Specimens preserved in oil shale and
calcareous shale, becoming very thin due to com-

pression, brown and transparent, with the winter
eggs dark-brown and translucent; their size and
colour generally changing in degree of maturity,
with immature ones in light colour while mature
ones in dark colour.

Diagnosis: Ephippium in the shape of a long-
pod in lateral view; dorsal margin nearly straight
and ventral margin curved. Anterior end slightly
higher than posterior one; both roundly arched.
Surface densely punctate. Two oval winter eggs
in the ephippium with their length axes oblique to
that of the ephippium.

Measurements (in mm)

Ser. No. Length Height ?:z:t:;;f
H-11a (Holotype) 1.15 0.51 0.30
H-10 (Paratype) 1.00 0.50 0.25
H-1a (Paratype) 0.95 0.50 0.24
H-5a (Paratype) 0.80 0.38 0.23
H-4b (Paratype) 0.65 0.35 0.20

Comparison: In general the species is similar
to Daphnia xinjiangensis sp. nov. ephippium, but
in the latter the distance between two winter eggs
1s greater than that in the former.

Occurrences: Late Eocene to Oligocene, 2nd
to 3rd members of the Hetaoyuan Formation in
the Nanyang and Biyang Depressions and 2nd
member of the Hetaoyuan Formation in the Wuy-
ang Depression in Henan; Oligocene, 2nd and 3rd
members of the Shahejie Formation in the Dongm-
ing Depression in Shandong; Late Eocene to Oli-
gocene, 3rd and Upper 4th members of the Shahe-
jie Formation in the West Liaohe Depression in
Liaoning.

Daphnia xinjiangensis sp. nov., ephippium
(PL I, figs. 10—17)

Material: Well-preserved and all calcified
specimen in cream colour, opaque or light brown,
transparent to translucent.

Diagnosis: Ephippium in the shape of a long
pod in side view, about 2 times as long as high,
not great in thickness. Dorsal margin nearly stra-
ight and ventral margin slightly convex. Antero-

dorsal angle larger than 90° while postero-dorsal
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angle obtuse and round, slightly larger than 90°.
Anterior end higher than posterior one and round-
ly arched. Highest point at the middle-anterior
part. Surface ornamented with punctations. Two
elongate oval winter eggs in the ephippium lying
distantly from each other, with their major axes
oblique to that of the ephippium.

Measurements (in mm)

Ser. No. Length Height Width
X-3 (Holotype) 1.40 0.70% 0.30
X-5 (Paratype) 1.05+ | 0.504+ 0.25
X-4 (Paratype) 0.90 0.50 0.25

Comparisons: This species is close to the recent
Daphnia magna Straus ephippium, but the latter’s
surface is covered by reticulate ornamentation. It
can be distinguished by its longer and punctate
ornamentation from Daphnia dorsiconevexa sp.
nov. ephippium from the Shangzashai member of
the Anjihaihe Formation at the Kuitunhe section
in the same locality and from Daphnia gansuensis
sp- nov. ephippium from the Linxia Formation in
the Jingyuan area in Gansu.

Occurrence: Eocene to Oligocene, Shangza-
shai member of Anjihaihe Formation; Wulanbula-
ke section in Junggar Basin, Xinjiang.

Ceriodaphnia dagangensis sp. nov., ephip-
pium
(PL. 1, figs. 26—37)

Material: Specimens all calcified and perfe-
ctly preserved in light brown or milky white colour
and translucent.

Diagnosis: Ephippium semi-circular in late-
ral view. Dorsal margin straight and vertral mar-
gin convex. Anterior and posterior dorsal angles
obtuse and round, larger than 90°. Anterior end
higher than posterior ome, both round. Highest
portion at middle anterior part. Surface with close
punctate ornamentations. A big oval winter egg
in the ephippium with its longitudinal axis paral-
lel to dorsal margin of the ephippium.

26 %
Measurements (in mm)
Ser. No. Length Height Width
$-1 (Holotype) 0.58 0.43 0.30
$-3 (Paratype) 0.60 0.40 0.23
$-5 (Paratype) 0.55 0.40 0.25
D-2 (Paratype) 0.55 0.40 0.30
D-4 (Paratype) 0.63 0.45 0.30
D-5 (Paratype) 0.58 0.38 0.30
D-12 (Paratype) 0.55 0.41 0.25

Comparison: This ephippium is similar in
appearance to the recent ephippium of Cerioda-
phnia laticandara Miller, but the latter has a hone-
ycomb-like ornamented surface and a smaller win-
ter egg.

Occurrences: Oligocene, Ist member of the
Shahejie Formation and Dongying Formation; Hu-
anghua Depression in Hebei and Jiyang Depres-

sion in Shandong.

Ceriodaphnia elliptica sp. nov., ephippium:
(PL 1, figs. 20—25)

Material: Specimens all calcified and well-

‘preserved in light brown colour and transparent.

Diagnosis: Ephippium elongate-oval in late~
ral view. Dorsal margin nearly straight and ven-
tral margin convex. Antero-dorsal and postero-
dorsal angles obtuse and round, larger than 50°.
Anterior end high and round; lower part of pos-
terior end sloping and narrowly rounded. Highest
portion at middle-anterior part and surface obvi-
ously punctate. A big long subelliptical winter egg
in the ephippium near the dorsal part with its ma--
jor axis almost parallel to that of the ephippium.

Measurements (in mm)

Ser., No. Length Height Width
§-7a (Holotype) 0.95 152 0.23
S-7b (Paratype) 0.85 0.50 0.21
S-10 (Paratype) 1.10+ 0.60

resembles the
recent ephippia of Ceriodaphnia megalops (Sars)
and C. pulchella Sars. But in the latter, the he-
ights of two ends are equal and the posterior ends

Comparison: The ephippium

are slightly shorter; moreover, in the ephippium
of C. pulchella Sars, the lower part has honeycomb~-
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like ornamentation. By these features the latter can
be distinguished from the former.

Occurrences: Oligocene, 1st member of the
Shahejie Formation and Dongying Formation; Yi-
hezhuang at Zhanhua County in Shandong and
Dagang area in Tianjin.

Ceriodaphnia liaoningensis sp. nov., ephip-
pium
. (PL II, figs. 4—7)

Materail: Abundant specimens collected from
the shale and brownish grey oil shale, flake-shaped
in appearance because of compression.

Diagnosis: Ephippium semi-circular in late-
ral view. Dorsal margin nearly straight and ven-
tral margin convex. Anterior end round, higher
than posterior end. Antero-dorsal angle larger
than 90° and postero-dorsal angle less than 90°,
both round. An elongate-oval winter egg lying
obliquely in the ephippium, with its major axis not
parallel to that of the ephippium.

Measurements (in mm)

Diameter of

Ser. No. Length Height winter egg
L-9 (Holotype) 0.53 0.38 0.30
L-6 (Paratype) 0.45 0.40 0.20
L-7 (Paratype) 0.43 0.40 0.20

Comparison: The species is similar to Cerio-
daphnia daegangensis sp. nov. ephippium, but the
latter is larger, with its surface covered by puncta-
te ornamentation and its winter egg lying erect in
the middle of the ephippium.

Occurrence: Late Eocene to Oligocene, 3rd
and Upper part of the 4th member of Shahejie
Formation; West Liaohe Depression, Liaoning.

Ceriodaphnia sp., ephippium
(PL 1, figs. 18, 19) '

Material: Specimen calcified and well-prese-
rved, light brown and semi-transparent. Species
indeterminable because of only one specimen with
posterior end broken.

Diagnosis: Ephippium ovate in lateral view,
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with slightly convex dorsal margin and arched
ventral margin; anterior end high and round, with
clear punctate ornamentation on the surface. A
big and long winter egg located in the ephippium
with major axis nearly parallel to that of the ephip-
pium.

Measurements (in mm)

Ser. No. Length Height Width

D-§ 0.84 0.60 0.30

Occurrence: Oligocene, st member of Shahe-
jte Formation and Dongying Formation; Kong-
dian area in Hebei.

Simocephalus postidelivis sp. nov., ephip-
pium
(PL 11, figs. 1, 2)

Material Specimens ‘calcified and well-preser-
ved, abundant, in brown colour and transparent.

Diagnosis: Ephippium heart-shaped in lateral
view. Dorsal margin evenly convex and ventral
margin roundly convex. Anterior end higher and
round; posterior end shrunken, forming a narrow,
Highest portion in the
middle; surface with punctate ornamentation. A

sharply round structure.

big long elliptic winter egg in ephippium with
major axis parallel to that of ephippium.

Measurements (in mm)

Ser. No. Length Height
D-11 (Holotype) 1.15+ 0.601+
D-9 (Paratype) 1.00+% 0.50+

Comparison: The ephippium is similar to the
recent ephippium of Simocephalus vetulus Miiller,
but the latter has a nearly straight dorsal margin,
an obliquely lying winter egg and dense reticulate
ornamentation on the surface.

Occurrence: Oligocene, 1st member of Shahe-
jie Formation and Dongying Formation; Huang-
hua Depression, Hebeij.

Simocephalus sp., ephippium
(PL. 11, fig. 3)
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Materjal: Specimen dark-brown and opaque,
preserved in brownish grey oil shale and strongly
compressed, with winter egg clear in outline and
antero-dorsal part slightly destroyed.

Diagnosis: Ephippium heart-shaped in lateral
view. Dorsal margin nearly straight and ventral
margin roundly convex. Anterior end high and
round; posterior end narrowly round due to shrin-
kage. Highest portion in middle anterior part. A
big long elliptical winter egg lying obliquely in
ephippium with its major axis oblique to that of
ephippium.

I

Measurements (in mm)

Ser. No. Length Width
L-8 1.15& 0.554
Comparison: The species differs from Simo-

cephalus postidelivis sp. nov. ephippium in the
straight dorsal margin, the winter egg lying obli-
quely in the ephippium and the shorter posterior
end.

Occurrence: Late Eocene, Upper part of the
4th member of the Shahejie Formation; West Liao-

he Depression, Liaoning.
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1—5. Daphnia gansuensis sp. pov., ephippium
1-3. A8, ERM,HM, H°1°typ°, wAEE: G-
1, 4, 5. AR, HM, Paratype, $545: G-2,H
HAZBiR. HRBZEHE; LHFHGEEH.
« Daphnia dorsiconvexa sp. nov., ephippium
6,7 G MM KM, Holotype, I5AF: x-1, 8,9.%
B3 EW> Paratype, FRERS: x-2, HB%BH
Fo FEEB/RAMBEETN; BFE—HFGEE
BEmA LR E R,
10—17. Daphnia xinjiangensis sp. nov., ephippium
10—12, ARIM, Z M3 5MW, Holotype, 3k 5;
x-3, BARE Eile 13—15. 2040, ERM, ¥
M, Paratype, IRAS: x-5, HEHERAK. 16,
17. 2008 EH> Paratype, 154 5: x-4, Hia
M. FERBRAMBRE2HAE; BTG
—HHEEEH AL RER,
Ceriodaphnia sp., ephippium
18. A IM>19. BYW, 554 5: D-8, BHWEMRAK. &
LA ERX S F S DA A —-RRRESH,
20—25. Ceriodaphnia ellipiica sp. nov., ephippium
20—24.[7—#7 A&, Holotype, RS S-7a, 20.
RE 21 BRERAGEEEBES), X550, 21.%
SRR GIER, X110, 22—24. 22, 250l
B EMo 25. 0, Paratype, HAE: S-7b,
HEZEZTH. WREAXTERR; E¥FER
EH>o
Ceriodaphnia dagangensis  sp. nov., ephippium
26. 5 U4, Paratype, #RA%: D-4; 27. 740,
Holotype, #RAS: §-1, 28. %, Paratype,
WA S=3, 29. MM, Paratype, fiA S, D-
233050, Paratype, $EAE: S-5, 314540

18, 19.

26—37.

W, Paratype, JFARE: D-12, 32.&Hil, Para-
type, AT D-5, 33.45MMM, Paratype, Fik
T: D-6, 34.72f3R, Paratype, }ikS: S-la,

35,36. 5 M. HM, Paratype,ipkE: D-3, 37.
KM, Paratype, A S: D-1, WAbEBHE,
WRBF R HIRE s S G vb i 7 A — BRI R A A

oI
1,2, Simocephalus postidelivis sp. nov., ephippium

LA, Holotype, $iAE: D-11, 2.7,
Paratype, #54&S: D-9, FILEBEHIE; SFHgky
HHHE—-BRRES.

3. Simocephalus sp., ephippium
EWRHAS: L-8, 5T #RIEHRME;
BFGE— T W JE Y 454 PUBY | 35,

4—7. Cerfodaphnia liaoningensis sp. nov., ephippium
4. HMM> Holotype, #FA&S: L-9, S.45i,
Paratype, $FAS L-7, ZHEFSEWH. 6.4M
M, Paratype, RES: L-6, FEABHRIT. 7.
B, Paratype, FiAS: L-1, iL5T MHIRETEH
ks L#EFE—TRFEVAGANR EBES
B

8—22. Daphnia henanensis sp. nov., ephippium
89 i A, SRR B KA A DRI 4RI, Paratype,
PR S H-8a, H-8b, 10—17. (i3, R R #H Bt
#9%BF, Paratype, ik S: H-12, H-7,H-4a,H-
4b,H-4c, H-5a, H-5b, H-9, 18. %M, Holo-
type, $RAZ: H-11a, oo B LB A P e g
FHIUMG ;s L8 S — M gk =, = B,

19. 4535 Paratype, BAS: L-5, 20—22.5%.
ARRBER BRAZIIRAS: L-3a, L-3b,L-3c,
LTI FHBEEBME; ERF%s— T HFsibns
HMBE L RBE=B,
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