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LOWER TERTIARY CHAROPHYTA FROM THE NEMEGT BAS1N,
GOB I DESERT

(Plates VII-XXVII)

Abstra ct . - Nineteen species assigned to nine genera of fossil oogonia of the Charophyta from the Paleogene depo sits
(White Beds) of the Ncmegt Basin, Gobi Desert, are described and figured . Two new genera, Gobichara and Nemegtl­
chara, and fifteen new species: Nemegtichara prima, N . secunda , N. tertia, N . quarta, Mesochara terebrata, Mi laminata,
Grovesichara stepanovi. G. ki elani, Peckichara lefeldi, Croft iella grambasti , Gobichara deserta, G. nigra , G. rubra, G. alba ,

G. tenera are erected .

INTRODUCTION

The present paper is the second study on the fos sil oogonia of the Charophyta from
Mongolia. The first such study (KARCZEWSKA & ZIEMBINSKA-TwoJ{ZYDLO, 1970) concerned
the Upper Cretaceous Charophyta from the Nemegt Ba sin , while the present one contains
a description of the Paleogene Charophyta from the sa me ba sin .

Lithological samples for geological studies were collected by Dr. J. LEFELD during the
Polish-Mongolian Palaeontological Expedition (KI ELAN-JAWOROWSKA & DOVCHI N, 1968/69) .
The samples which contained the oogonia of the Charophyta were turned over to the present
writers for an investigation. The Charophyta from the deposit s identified by GRADZINSKI
et al. (1968 /69) as of Paleocene age , are de scribed in the present paper. The specimens come
from Naran Bulak , Tsagan Khushu and Ulan Bulak where the deposits of this age are de­
veloped in the form of st rongly calcareous mudstones, claystones and weakly-compact sand­
stones . Lithological data concerning these deposit s are given by GRADZINSKI et al. (1968/69)
in Text-figs. 10 and 12. Parts of geological profiles are shown by Szczechura (1971, Text­
figs. 1-3), who al so present the st ra tigraphic and geographic position of the samples in which
the oogonia of the Charophyta occured along with the valves of the Ostracoda.

Nine genera , including two new ones and 19 species, including 15 new ones, are described
in the present paper. The collection is housed in the Palaeozoological Institute of the Polish
Academy of Sciences, abbreviated as Z . Pal. The numbers of samples refer to th e lithological
collection ofDr. J. LEFELD, housed in the Institute of Geological Sciences of the Polish Academy
of Sciences in Warsaw.

The authors are indebted to Professor Z. KI ELAN-JAWOROWSKA , Director of the Palaeo­
zoological Institute of the Poli sh Academy of Sciences in Warsaw, and to Dr. J. L EFELD of
the Institute of G eological Sciences of the Polish Academy of Sciences, for the materials turned
4·
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over for study. Thanks are due to Professor M. KOSTY NIUK (Institute of Geology, Warsaw
Uni versity) for his criticism of the manu script, to Miss L. !...USZCZEWSKA for taking the photo­
graph s, to Mrs. K. BUDZYNSKA and Mrs. D . SLAWIK for making the drawing s.

STR ATI GRAPH y

The stratigraphic position of the Lower Terti ary deposits in the Nemegt Basin has not
so far been accurately determined . On the basis of preliminary identifications of fossil mammals
from these beds GRADZINSKI et al. ( 1968/69) refer to them as the Paleocene. SZALAY & McK ENNA
l1971) suggest that these beds are of the U pper Paleocene age. No new suggestions as to
the stratigraphic position of the White Beds were obtained from the studies on the Ostr acod a
(SZCZECH URA, 1971) which occurred in the same samples as the Cha rophyta .

Ta n lc I

List of the known genera of the Charophyta occurring in the Paleogene of Mongolia
and their strat igraphic ranges in Euro pe (according to GRAMBAST, 1962)
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The table of the stratigraphic distribution of those genera of the Charophyta, which
are known from Europe, and which occur in the depo sits of the Nemegt Basin (Ta ble I),
allows one to make certain conjectures concernin g the age of these depo sits. Thi s assemblage
of Charophyta form s indicates a part of the Lower Terti ary later than the Paleocene. Unfortu­
nately, the lack of well described specimens of Charophyta from the adjoining countries
(China, the Asian part of the U. S. S. R.. etc.), does not allow a more accurate comparison
with localitie s of the same age, In the Terti ary deposits of Mongolia, there occurs the genus
Peckichara GRAMBAST, 1957, whose stratigraphic range in Europe reaches from the Upper
Cret aceou s to the Oligocene. In the Pari s Basin two of its species are index fossils for the
Paleocene (GRAMBAST, 1962). All other Eu ropean genera found in the described material,
that is, Charites HORN AF RANTZI EN, 1959, Cro ft iella HORN AF RANTZIEN. 1959, Grovesichara
HORN AF RANTZIEN. 1959, Grambast ichara HORN AF RANTZIEN, 1959 and Gyrogona LAMAR CK,
1804, have their first occurrence in the Middl e or U pper Eocenc. Th e genus Mesochara GRAM-
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BAST, 1962 (which in Europe, North America and Mongolia has hitherto been known on ly
from the Upper Cretaceous), is a conservative element in the bed s under study. The species
of M esocliara, described from the Lower Tertiary bed s, are different than the Cretaceous one.
Harrisichara GRAMBAST, 1957, whose representatives ha ve not been found in the material
described, is a genus commonly occurring in the Eocene of the Paris Ba sin . Our samples contain
the genus Gobicliara, very simila r morphologically to Harrisichara from which it differ s only
in the lack of the ba sal column. GRAMBAST (1957) , the author of the genus Harrisichara , con­
siders the pre sence of the column ("colonne") as a fundamental character of thi s genus. It is
like ly that the two genera are clo sely related. As follows from the facts cited above, the as ­
semblage of Charophyta from the White Bed s of the Nemegt Basin is more clo sely related
to assemblages of Charophyta known from the Eocene of Europe rather than those from
the Pa leocene. Since mo st species occurring in the deposits of the White Bed s are new ones
(Table 2), it is not pos sible to base an unequivoca l determinat ion of the age of these deposits
on the Charophyta. Consequently the approximate age of this serie s can be stated only as
Paleogene.

Tabl e 2

Stratigraphic occurrence of the Charophyta from the White Beds, Nemegt Basin
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* The numbers refer to the Iithol ogical sa mp les co llected by Dr. J. LEFELD and hou sed in the Institute of Geo­
logical Sciences, Polish Academy of Sciences, War sa w.
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SYSTEM ATI C PART

The convent ion al taxon om y of th e fossil oogonia of Cha rophyta in the present paper .
is genera lly acce pted as a n a rt ificial o ne. In the present writers' opi nio n, th e applica tion of
natural taxon om y to th e de scription of fossil gyrogonites of the Cha rophyt a is impossible.
since the taxonom y of th e Recent Charo p hyta has mostly been based o n th e vegeta tive parts .

The terminology a nd a bbrev iatio ns determining th e sha pe a nd dimen sions of th e gyro­
go nites a re th e sa me as in K ARCZEWSKA & ZIEMlllNSKA-T WORZYDLO ( 1970) .

G enus NEMEGTICHARA novo

Type species: Nemeg ticltara prima n. sp,
Derivation of the name: afte r the Nerucg t Basin where specimens of this genus have been foun d.

Diagnosis. - G yr ogonites oblate spheroida l, prolate sphe ro ida l, subpro la te and prolate.
In th e apical part , ce llula r spira ls very slight ly calcified ; in the apica l periphery, a di stinct
dep ression is visible. Basal plu g pentagonal , nearl y twice as wide as high.

Description. - G yr og onites va rying in shape bet ween o blate sphe ro ida l and prolat e
(IS1 84-140), summit slightly protruding or rounded . Basal part mostly rounded. In later al
view, th e number of convoluti on s from four to eight. In the apical part , cellular spira ls con­
side ra bly modified , in the apical per iphery na rro wed a nd depressed . towards summit grad ua lly
exte nd ing, in the a pica l cen te r con ta ct ing each other a t one point or a long a short zigzag line.
Basal pore wide, pentagona l, situa ted a t th e same level as th e ends of spira ls surround ing it.
A slight ca lcification of ce llular spira ls in th e apica l part. where their th ickness is twice sma ller
th an on eq ua tor, is visi ble in lon gitudinal sec tio n. T wo d isti nct calcifica t ion zones, va ry ing
in colour and texture, a re visible in thi s sectio n, th e inn er one fibr ous in str ucture a nd dark­
br own , th e outer wide r, crys ta lline a nd ligh t-colou red. Basal plu g closes a wide can al of th e
ba sal pore a nd is twice as wide as high .

Remarks. - Nemegt icliara n. gen. is most closely relat ed to th e ge nus Cltarites HOR N
AF RANTZIEN, 1959. from which it d iffers in th e p rese nce of a furrow aro und th e a p ica l zo ne,
in th e thickness of spira ls which is co nside ra bly smaller in th e a pica l part th an o n eq uato r,
in an onl y slight extention of cellular spira ls in th e apica l center and in th e occu rrence of speci­
mens having convex cellular spira ls. Four species of th e genus Ne megtichara no vo ha ve been
erected, differing in the sha pe, size and number of con volut ion s. The va riability in the sha pe
of gyrogonites of vario us species of Nen iegtichara n. ge n. is illu strat ed by th e diagram of the
shape index (lSI ), based o n the 300 speci me ns examined (Text-fig . I).

Nemegtichara prima n. gen. , n. sp.
(PI. VII. Figs. 1, 3-4 ; PI. VIII , Figs . 1-2,5-6 ; PI. IX. Figs. 2; PI. XX IV, Figs. I. 3-4 ; Text-fig, 2, 3)

Type specimen: Z.PaI.No.MgChar- lI j D-2; PI. VII . Fig. 3.
Type horizon and locality : Pa leogcnc (White Beds). Naran Bula k, Nemcgt Basin. G obi Desert.
Derivation of the name : prima - the first specie s of the genu s Nemegti chara novo

Diagnosis. - G yrogonites middle-sized , subprola te , with slight ly p ro t ru di ng summits
a nd rounded bases ; ran gin g in length fr om 400 to 600 fl. a nd in wid th fro m 335 to 500 iJ.·

Int ercellular ridges wide a nd blunt, separa ted by wide and deep cellular furrows'. Mostly six
to seve n spira ls visible in lat eral view. Ba sal plu g thinner th an wide . Eq ua to ria l ang le about 20

0

•
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Fig .
The variability in the sha pe or gyrogo nites o r various species or Ncmcgtichara n. gen ., for 300 specimens.

B c

Fig . 2
Nemegtichara prima n. gen., n. sp. : the basa l plug : a upper side, b lower side, c lateral view. Widt h or the basal plug ­

112 i1. .

Material. - A hu ndred and forty-nine well-preserved specimens and many fragmen tary
ones, from the Nemegt Basin ; Naran Bulak, Tsaga n Kh ush u an d Ulan Bula k. Samples Nos.:
CE-2, CE -3, NB, NB-9, NB- IS, NB- IS, VB - la .

Measured gyrogo nites of Neniegtichara prima n. gen., n. sp .

400
435
470
500
500
500
525
525
530
600

400-6

Z.PaI.No.
MgC har-1 1

Hb-5
Md -I
Kd -9
Ma - IO
Kh-3
Ld-4
Lh-5
Le-6
Km-7
Lb-20

Range :

LPA

in tl

I
LED

I
AND Numb. Width eonv.

in tL
ISI

in IL
ANI at EA in (Leonv.

-- - - - - - - - - - - --

I 335 120 200 50 6 60
350 124 225 52 7 55
390 120 220 47 5 70
425 11 8 250 50 6 75
430 11 6 240 48 6 75
440 114 250 50 6 70
440 119 235 45 8 70
425 124 275 52 7 75
405 130 250 47 6 75
500 120 235 39 6 82

00 335-500 114-130 200- 275 39-52 5-8 60-82
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Description. - Gyrogo nites middl e-sized, subprolate ( ISI 114-1 30) a nd ellipsoidal
(A I 39- 57), with rounded or slightly protruding summits and rounded bases : ranging in
length from 400 to 600 (1. and in width from 335 to 500 1.l.. Five to eight spira ls visible in lateral
view. Intercellula r spira l ridges wide and fl at , sepa rated from each other by wide and deep
cellular furrows. Cellular spirals mostly co ncave , but there a lso occur specimens with con vex
spira ls and severa l transitional forms between these two fund ament al types of calcificati on.
In the apica l part , cellular spira ls are stro ngly mod ifi ed ; in the per ipheral part narrower an d
depressed, towards summit gradually prot rudin g and in the apic al center contac ting each
other at one point or a long a short zigzag line. Basal a rea slightly rounded. Outer opening
of the basal pore pentagona l, situated at the same level as the rounded ends of the surround ing
spirals, so that no depression occ urs arou nd the basa l pore . Eq uatorial angle about 20°.

Cellular spirals with two zo nes of calc ification varying in textu re and colour are visible
in longitudinal section; the inner zone con siderably thi nner. yellow-brown in colour and
fibrous in texture, outer very thick, light-coloured. crysta lline. A very strong thinning of the
spirals up to the half of their thickness on the eq uato r is visible in the apica l part. Basal plug
well developed, twice as wide as high (Text. - fig. 3) and closing a wide basal pore.

%
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6O +-- - - - - r

50

40 +- _

30

20+-- ---- r

10.

o L..-_--'
350 40J 45 0 50 0 550 600 30 0 ,)50 400 4.')0 ~c 0

Fig. 3
Nemegtichara prima n. gcn .. 11 . sp. : thc var iability in the len gth (L PA) . widt h (LED ) a nd nu mber or sp irals (n) , fo r 150

specimens.

Remarks. - Nemegtichara prima n. gcn.. n. sp. differs fro m the re rna uu ng species of
this genus in shape, equatoria l angle and size. N . pr ima n. sp. is most closely related to Ne­
tnegtichara secunda n. sp.. from which it differs primarily in shape. The index of shape in
N . prima n. sp, is co nta ined within an interval or 114 to 130, the specimens most freq uently
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met with ha ving an ISI of 118 to 120, while in N. secunda n. sp . these figur es a re 100 to 112
(mostly 105-110). The equatorial angle, which in N. prima n. sp. mostly amo unts to about
20° and in N. secunda n. sp. to about 10°.

Distribution. - Gobi Deser t, Nemegt Basin.

Nemegtichara secunda n. gen ., n. sp.
(PI. IX, F igs. 1, 3-4 ; Tex t-fig, 4) .

Type specimen: Z .Pa I.No. MgCha r-ll /D-2 5 ; PI. IX , F ig. I.
Type horizon and locality : Pal eogene (W hite Bed s), Ts agan Khushu , Ne mcg t Basin , Gobi Desert.
Derivation of the name: the seco nd spec ies of th e genus Nemeg tichara novo

Diagnosis. - Gyrogonites middle-sized , prolate-spheroidal (lSI 100-112), with rounded
or slightly protruding summits and rounded ba ses ; ranging in length from 340 to 520 [L and
in width from 315 to 475 [L. Intercellular ridges wide and blunt, sepa ra ted by wide and deep
cellula r furrows. Fi ve to seven convolution s visible in lateral view. Eq ua to ria l angle about 10°.
Ba sal plug thinner than wide .

Material. - Eighty-nine well preserved specimens and severa l fragments, from th e
Nemegt Basin; Na ran Bulak, Tsagan Khushu. Samples Nos.: CE-2, CE-3, NB- , NB -9, NB -IS ,
NB-I S.

Measured gyrogonites of Nemeg tichara secunda n. gen ., n. sp .

Z .PaI. No.
Mg Ch ar-ll

Kn-17
Kn-2
Hb-1O
Kk-13
Kn-12
Lf-1 3
Ld- 7
KI-5

Ma-12
Lb-8
Range :

LP A

I

LED
in p. in IL

340 315 I
375 350
395 395 ·
410 375
4 15 380
4 15 385
475 430
475 457
500 445
520 475

340-520 3 15- 475
--

--~---

AN D Numb. Width co nv .
ISI

in IL
AN I at EA in ILconv.

-----

108 112 33 6 50
107 180 48 5 50
100 195 49 6 65
108 185 45 6 57

109 190 46 7 70

108 260 63 7 75

110 200 46 6 65
104 230 53 5 80
112 235 48 6 65
110 225 42 7 70

100-11 2 112-1 95 33-63 5- 7 50-80

Description. - Gyrogonites middle-sized , prolate-spheroidal (ISI 100-112), subobo­
voidal and ellipso idal (ANI 33-67), with rounded and slightly protruding summits and
rounded ba ses; ranging in length from 340 to 520 [1. and in width from 315 to 475 I.L. Five to
seven cellular spirals visible in latera l view. Intercellular sutures st ra ight and, on wide and
flat ridges, separated from each other by wide and deep cellular furrows. In the apical part,
cellular spira ls modified, on the ap ical periphery hollowed , narrowed a nd forming a depression ;
toward s summit the y extend and , at the apical junction, join each other at one point or alor.j
a short, zigzag line . Basal area conspicuously rounded. In the basal part, cellular spira ls arc
the same in thickness as on equator ; their rounded ends surround the basal pore situa ted
at the sa me level. Basal plu g pentagonal twice as wide as high. Equatorial a ngle about 10°.
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Cellula r spira ls with two calcification zo nes va rying in texture and colour are visible in longi­
tudinal sect io n ; the inner zone thin and darker, the outer very thick , light-coloured and cristalline
in texture. A ver y strong thinning of spirals, reaching a half of their thickness on equator,
occurs in the apical part.

60+- _

%
70

50

40+- _

30

20 +- _

1Q.

': :)8 350 .(,00 450 ~OO 550 300 350 400 450 500 5 6 7

Fig. 4
Ncmegtichara secunda n. gcn ., n. sp. : the variability in the length (L1'A), width (LED) and number of spira ls (n) , for

90 specimens.

Remarks. - The gyrogonites of Nemegtichara secunda n. gen ., n. sp. are most closely
related to those of N. prima n. sp., from which they differ in a lower index of shape, and sm aller
equatorial angle.

Distribution. - G obi Desert, Nemegt Ba sin.

Nemegtichara tertia n, gen. , n. sp .
(pI. X, Figs. 1-3; Tex t-fig. 5)

Type specimen: Z.PaI.No .MgC har -II/D-8; PI. X, Fig . 1.
Type horizon and locality: Paleogenc (Whitc Beds), Naran Bulak, Nernegt Basin, Go bi Desert .
Derivation of the name: tertia - the th ird species of the genus Nemegtichara no vo

Diagnosis. - Gyrogonites small, suboblate and oblate sphero ida l (ISI 75-99), with
subt runcate summ its and rounded ba ses ; ranging in length from 250 to 452 fJ. and in width
from 290 to 475 11. . Intercellular sutures stra ight and on br oad and flat intercellular ridges,
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sepa ra ted by wide a nd deep cellu lar fu rrows. Five to seven con volutions 'visible in lat eral view.
Equa torial angle about 5°. Basal plug unknown .

Material, - Fifty-five well-preserved specimens and many fragment s, fr om the Nemegt
Basin: Na ran Bulak , Tsagan Khushu . Samples No s.: CE-3 , NB- , NB-9.

Measured gyrogonites of Neni egtichara tertia n. gen., n . sp.

--- - - - ----- ,--- - - - , ~---~

D AN D N umb. Width co ny.
ISI in IL

AN I
at EA in !L!L con y.

_.

5 75 137 55 6 35
0 9S 120 42 6 35
2 87 11 2 37 6 60
0 l)6 140 44 7 50
7 84 ISO 53 5 50
5 94 190 54 5 70
0 94 170 46 6 60
5 89 21 2 52 6 50
2 99 227 51 6 52
0 97 190 42 5 75
475

I
75- 9') 11 2- 227 37- 54 5-7 35- 75

~-~---_. ---

LE
in

33
29
35
33
40
37
39
47
45
47

290-

in tJ.
LPA

250
285
305
31 5
340
352
365
425
447
452

250- 452

Lh-2
Kn-4
Lh-I
Lh-5
Lg-17
Lg-11
Kn- 6
Lc-12
Lf-20
Hb- S

Rang e :

Z.Pa I.No.
MgCh ar-Il

Description. - Gyrogonites sma ll, oblate and oblate sphero ida l (ISI 75-99), subovoidal
and ellipsoidal (A NI 37-54), with slightly flatt ened summits a nd rounded bases ; ranging
in length from 250 to 452 IJ. and in width from 290 to 475 IJ.. Five to seven convolutions visible
in lateral view. Cellular sutures stra igh t and, on flattened and wide intercellular ridge s, sepa ra ted
by deep and wide cellular furrows. On th e apical periphery , cellul ar spirals slightly narrowed
and con siderably depressed , towards summit slightly extending and contacting each other
at one point at the apical junction where they are conspicuously protruding. In th e basal part,
cellul ar spira ls are the same in width as on equator, their rounded ends surro unding th e basal
pore situated at the same level. No crater occurs around the basal pore. Equatorial angle
about 5°. Basal plug unknown. .

Spirals with two calcification zones are visible in the longitudinal section; th e inn er zon e
is almost identical in thickness with the outer one, sepa rated from the former by a distinct
dark layer. In the apical part are two times thinner than on equa tor and composed of a single
layer resembling in structure the outer calcification zon e. All specimens a re characte rized by
a very strong calcification of cellular spirals.

Remarks. - The gyrogonites of Ne meg tichara tert ia n. gen ., n. sp . are most similar
to th ose of N. secunda n. sp., from which th ey differ in a lower sha pe index, sma ller size, strongly
flatt ened summit and smaller equatorial a ngle. In longitudinal section, specimens of N. ter­
tia n. sp. differ from N. secunda n. sp. in a higher degree of calcification and in a different
correlation of the calci fication zones of cellular spirals. In contradistinction to N . secunda
n. sp. , th eir inner zone is more strongly developed and its width is almost equal to that of
outer zone.

Distribution. - G obi Desert, Nemegt Basin.
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Fig. 5
Nemegtichara tertia n. gcn ., n. sp. : thc va riability in the length (LPA), width (LE D) and number of spira ls (n), for 50

specimens.

Nemegtichara quarta n. gen. , n. sp.
(PI. VII , F ig. 2)

Type specimen: Z.PaI.N o.M gChar- II/E- 14: PI. VII. Fig. 2.
Type horizon and locality : Pa lcogenc (White Beds), Tsagan Khu shu , Nemcgt Basin , Gobi Desert.
'Derivation of the //(/II/e: quarto - the fou rth species of the genus Nemegtichara novo

Diagnosis. - Gyrogonites middle-sized , prolate (ISI 134-140), with slightly protruding
summits and bases ; ran ging in length from 390 to 595 [1.. and in width from 290 to 445 [1.. . Inter­
cellular ridges blunt, separated by wide and deep cellular furrows. Six to seven con volutions
visible in lateral view. Equatorial angle about 25°. Basal plug unknown.

Material. - Seven well-preserved specimens, from the Nem egt Basin: Naran Bulak,
Tsagan Khushu. Samples No s. : CE-3, NB-9 , NB-IS .

Description. - Gyrogonites middle-sized , prolate (ISI 134-140) and ellip soidal (ANI
45-55), with slightly protruding summits and bases ; ranging in length from 390 to 595 [1..

a nd, in width from 290 to 445 [1.. . Six to seven convolutions visible in lat eral view. Intercellular
sutures occur on not very wide, blunt ridges. Intercellular ridges sepa ra ted by deep and wide
furrows. Cellular spirals, narrowing on the apical per iphery, form a slight depression ; towards
summit they extend and rise, meetin g each other' at one point at the apical junction . In the
basal pa rt , cellular spira ls, the same in width as on equator, surround a pentagonal ba sal pore.
Th e opening of the basal pore slightly depressed . Equatorial angle about 25°. Basal plug un­
kn own.
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Measured gyrogonites of Netnegtichara quarto n. gen. , n. sp.

-~---------'-----

-------,-~-

7
6
7
6
6

7
7

6- 7

N umb. Wid th conv. 1

_--.:._ _c_onv. _~~~~i_~ I
I

40 i
65 I
75

70 i
75 I

40;:" !

ANI

55
50
52
50
47
45
49

45-55

AND
IISI in I.L
II

135 215
135 210
140 250
135 250
134 260
136 250
134 285

45 134-140 210-285

--

in !L
LED

290
337
337
350
41 2
410
445

290-4

-------;-------,-----~--- ---- ------- -~-~,
LPA

390
450
477
500
550
560
595

390-595

Mc-4
Mc-I
E-14
Ke-I7
Kd-l
Lk-9
Lb-12
Range :

Z.PaI.No.
M gChar-1I

Remarks. - The gyrogonitcs of Nemegtichara quarto n. gen. , n. sp. arc most similar
to those of N. prima n. sp., from which they differ in higher shape index.

Distribution. - Gobi Desert , Nemegt Basin.

Genus GYROGONA LAMARCK, 1804 ex Lmk , 1822 emend. GRAMBAST, 1956

Type species: Gyro gona medicaginula LAMARCK , 1804 ex Lmk, 1822, France, Oligocene .

Gyrogona sp.
(PI. XXVI, Figs. 2-4)

Material. - Three incomplete specimens, from the Nemegt Basin : Naran Bulak. Sam­
ples Nos. : NB, NB-9.

Measured gyrogonites of Gyrogona sp.
----- -~- ---- -- - -

0 -

Z.PaI. No. LPA
MgChar-1I in I.L

LED
in I.L

ISI
AND
in !L

ANI
Width co nv.
at EA in !.L

E-5 720
E-7 800

735
875

97
91

51
49

Description. - Gyrogonites large, oblate-spheroidal (ISI 91 ,94) and ellipsoidal (ANI 49,
51), with a rounded summit and base; 720 and 800 IJ. long, 735 and 875 [1. wide. Five and six
convolutions are visible in lateral view. Spiral ridges narrow, low and slightly undulate. Inter­
cellular sutures distinct. Cellular spirals wide (on equator 135 and 140 fL), flat or slightly con­
cave, about 100 [1. thick . In the apical part , cellular spirals slightly narrowed and contact each
other at one point on the summit. Equatorial angle about 100.

Remarks: - Gyrogona sp. from Mongolia are identical with the specimens described
by HORN A F RA NTZIEN (1959) as Brevichara sp. from •.Oligocene" of France. Like HORN AF
RANTZIENthe writers had not at their dispo sal a sufficient material for the specifi c determination
of the specimens described.

Distribution. - Gobi Desert. Nemegt Basin.
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Genu s CHARIT ES HOR T AF RANTZI EN, 1959

Type species: Charites molassica (STRAU B, 1952 emend. MADLER, 1955) HORN AF RANT­
ZIEN, 1959 : Germany, Oligocene-Miocene.

Charites minutissima (MA DLER, 1955) HORN AF RANTZI EN. 1959
(PI. XXIV. Figs. I. 6; Text -fig. 6)

1'1 55. Tcctochara minutissimu n, sp. : K. Mad ler, Zur Taxion omic ... . p. 292, PI. 26. Figs. 1-6.
1959 . Charites minut issima ( MXI>I.ER) HORN AF RANTZIEN; H. Horn af Rantzicn , Morphologica l types .. .. p. 64. PI. I.

Figs. 8-(2.

Material. - Sevent een well-preserved specimens. from the Nemegt Basin: Naran Bulak
a nd Ulan Bulak. Samples Nos. : NB-9. UB- Ia.

Measured gyrogo nitcs of Cliarite s ntinutissima (MA DLER) HORN AF RANTZI EN
- --_. ---~_.

I
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---- -- - --~- _. ,

Z.PaI.No.
I~gChar- 1 1

F-39

Mr-6
Mr-')
Mr-3
M r-4
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9
7
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[
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a t EA in !L

--------

30
25
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32
37
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30
35
32

25- 40

Description. - Gyrogonites very small. subpro late an d prplate (ISI 113-1 39). ellipsoida l
and subo bovo idal (1\NI 49-65), with slightly prot rud ing summits and ro unded bases ; ranging
in length from 275 to 330 (.I. and in width from 225 to 260 [J.. Seven to ten convolutions visible
in lat eral view. Intercellular ridges high and narrow, separated by deep furro ws. Cellular
spirals slightly extending in the apical part a nd co ntac ting each other at one point at the apica l
j unction. In the basal part. cellular spirals the same in th ickn ess as on eq uato r, sharply term i­
natin g and sur rounding the basal pore situated at the same level. The manner of a rra nging
cellular spirals around the basa l pore is illust rat ed in Text-fig. 6. Equato rial angle about 10°.
Basal plug not preserved . Only one, poorly marked calcification zone, fi ne-crysta lline in text ure,
is visible in longitudinal section. In apical j unction cellular spira ls are conspic uously elevated .

Remarks. - Charites III i ll 11 I issiina (MA DLE R) HORN AF RANTZIEN, 1959, first described
by MADt ER in 1955 as Tectocltara III i ll II I issima. was revised by HORN AF RANTZI EN in 1959.
Specimens from MADLERS collection were studied by HORN AF RANTZI EN, who illustrat ed
their internal structure and, on its basis, assigned this species to the gen us Charites. Th e speci­
mens from the Nemegt Basin have features in conformity with the diagnosis of the species.

Distribution. - Southern Germa ny, Switzerlan d : OIigocene to Miocene. Gobi Desert ,
Nemegt Basin ; Paleogenc.
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: :....

' . . . '

Fig. 6
Charites minutissima (M ADLfR) H OR N AF R ANTZI EN, 1959: the manner of ce ll ular spi rals around the basal pore. Width

of the basal pore 35 IL.

Genu s GROVESICHARA HORN AF RANTZI EN, 1959

Type species: Grovesichara distorta (REID & GROVES, 1921) HORN AF RANTZIEN, 1959;
England, Eocene.

Grovesichara stepanovi n. sp.
(PI. XXI V, Fig. 2; PI. XXVI, Fig. I)

Type specimen: Z.PaI. No.MgChar-ll/D-17 ; PI. XXVI. Fig. I.
Type horizon and locality : Paleogcnc (White Beds), Naran Bulak, Ncmcgt Basin. Gobi Desert.
Derivation of the name: named in honour of Professor V. V. S TEPANOV from the Museum of Odessa, U. S . S. R .

Diagnosis. - Gyrogonites subprolate, with rounded summits and slightly protruding
bases, ranging in length from 522 to 635 fl and in width from 437 to 522 fl. Six to seven con­
volutions visible in lateral view. Cellular spirals not narrowed in the apical periphery and forming
a deeply furrowed peripheral depre ssions. Basal pore with the out er opening lowered beneath
the surfaces of the surrounding spirals. Basal plug thicke r than wide.

Material. - Two well-preserved specimens, from the Nemegt Basin: Naran Bulak .
Sample No . : NB-9.

Measured gyrogonites of Grovesichara st epanovi n. sp.

ANI
I Numb. ! Width cony.
i cony. I at EA in (1.

__---'-_--i~-I---~- -- ~I_ ~~ _260
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AND
ISI
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121

43 7
522

LED
in 1.1.

522
635

in [.L

LPA

B-6
0-1 7

Z.PaI.No. I
MgChar-1l I

- --- ~-- -----------,-- - - --

-------- ------,------- , - - ----- - - -

Description. - Gyrogonites middle-sized, subprolate (ISI 120, 121) and ellipsoidal
(ANI 48, 50), with rounded summits and slightly protruding bases ; 522 and 635 fl long , 437
and 522 fL wide. Six to seven convolutions visible in lateral view. Cellular spirals convex , wide
(77 to 80 1.1.) , separated by slightly depre ssed intercellular furrows. In the apical zone , the width
of cellular spiral s almost identical as on equator. On apical periphery, depressed cellular spirals
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form a peripheral furro w, in api cal center they a re extended and thickened , contacting each
other along a zigzag line an d forming an indi stin ct rose tte . Outer opening of the basal pore
distinct , pentagonal, situated on the bottom of a dep ression formed by rounded and thickened
ends of cellular spira ls. Basal pore deep , closed by a basal plug which is high er than wide .
Equa to ria l angle abo ut 15°.

• In lon gitudinal section, cellula r spira ls very thick ( 100 fL), witho ut spira l ca nals and
composed of two ca lcifica tion zo nes, varyiug in texture a nd co lour. Inner zo ne darker, occupying
two-thirds of the thickn ess, dist inctly fine-lam inat e in structure; outer zone thinner, lighter
in colour a nd crysta lline in texture. Basal plug pyram idal, also composed of two calcificati on
zones, closing a deep basal canal.

Remarks. - T he specimens of Grovesichara stepanovi n. sp. from Mon golia ar e most
similar to those of Grovesicliara distorta (RElD & G ROVES) HORN AF RANTZIEN, 1959, from
which they differ in size and more st rongly protruding basal pa rt. Th e specimens from Mon ­
golia do not exceed 635 p., while those of G. ilist orta measure 900 to 1250 !J..

Distribution. - - Gobi Desert , Nemegt Basin.

Grovesichara kielani n. sp.
(1'1. XXV, Figs. 1-2: PI. XXV II. Fig. 5)

Type specimen: Z.Pal.No. MgChar-II/D-35; PI. XXV. Fig. 2.
Type hori zon awl locality : Palcogenc (White Beds). Naran Bulak , Ne rneg t Basin , Gobi Desert.
Deri vation of the 11l1I/1e: named in honour of Professor Z. Kl fLAN-J AWOROWSKA. leader of the Po lish -M on gou an

Palaeontological Expeditions, Warsaw.

Diagnosis. - Gyrogo nites prolate-spheroidal, broadly subprola te ( ISI 109-1 22) and
ellipsoida l (AN I 44- 51), with ro unded summits and bases ; ra nging in length fro m 487 to
550 fL and in width from 407 to 475 1).. Six co nvolutions visible in lateral view. Cellular spirals
not na rrowed in apical periphery, and join each othe r a long a zigzag line in apica l center.
Basal pore indi stin ctly pentagona l, slightly beneat h the surfaces of the surround ing spira ls.
Basal plug th icker than wide.

M ate ria l. - Ten well-pre served specimens, from the Nemegt Basin : Tsagan Khushu ,
Naran Bulak . Samples No s. : CE-2, NB- IS.

Measured gyrogo nites of Grovesicha ra kielani n. sp.

I IWidth
!

Z.PaI.No. LPA LED AN D Numb. cony. I
151 AN I IMgChar-11 in fJ. in 1J. 111 :1.

I
cony. at EA in :J.

I
--- -- - - - --- - - -- ~ - - - - - -_.- -- _._ ._-- ------ -

M111-4 487 437 113 250
!

51 6 92
Mm-3 500 407 122 225 45 6 100
D-36 500 455 III 250 50 6 107
D-35 512 437 117 227 44 6 11 5
17-40 51 7 440 117 265 51 6 105
M111-6 522 475 109 270 51 6 95
M111-2 525 465 113 250 47 6 105
M111-5 537 450 119 275 51 6 97
MI11-1 550 475 l l 6 250 45 6 92
Range: 487- 550 407-475 109-1 22 225-275 44 - 51 6 92-- 115

._------- - -- - _ ._-- - - - - -_ . -- - - - -------- - - ---- - ---- - - - .---- - - -
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Description. - Gyrogonites middle-sized , prolate-spheroidal broadly subprolate (lSI
109-122) and ellipsoidal (ANI 44-51), with rounded summits -and ba ses; ranging in length
from 487 to 550 fL and in width from 407 to 475 fL . Six convolutions visible in lateral view.
Cellular spirals flat or concave, very wide (91-115 fL), separated by di stinct intercellular
ridges ; in the apical zone the same in width as on eq ua tor, in apical center joining each other
along a sho rt, zigzag line. Outer opening of the basal pore indistinctly pentagonal, slightly
depressed in relation to the ends of the sur ro unding spira ls. Equatorial angle about 10° or less.

In longitudinal sect ion, cellular spira ls thick (about 100 fL), composed of two calcification
zones ; the inner zone lighter in colour, fine-laminate in texture, occupying two-thirds of the
th ickness of a spira l, the outer one thinner, darker and crystalline in texture. Ba sal plug pyra­
mid al , composed of two layer s, high er than wide, clo sing the basal canal.

Remarks. - Spe cim en s of the Grovesichara kielani n. sp. are most simila r to those of
G. distorta ( REID & GROVES) HOR N AF RANTZIEN, from which they differ onl y in much smaller
dimension s and indi stinctly developed peripheral depression in the apical part.

Distribution. - Gobi Desert , Nemegt Basin .

G enus PECKICHARA L. GRAMBAST, 1957

Type specimen: Peckichara varians L. GRAMBAST, 1957 ; France, Eocene.

Peckichara lefeldi 11. sp .
(PI. X IX, Figs. 2-3 ; PI. XX , F igs. 1-2 ; PI. XX I, Figs. 1-2 ; PI. XX II , F ig. 2; PI. XXVII , Figs. 1,4 ; Text-fig . 7)

Type specimen: Z.PaI.No .MgC har- II/ E-3 : PI. XX II, Fig . 2.
Type horizon ami locality : Palcogcnc (White Beds), Naran Bulak , Ncmegt Basin , G obi Deser t.
Derivation of the name: nam ed in honou r of Doct or J. LEFEL D (In stitute o f Geo logica l Sciences of the Polish

Academy of Sciences, Wa rsaw).

Diagnosis. - G yrogonites middle-sized , subprolate (lSI 112-1 30), with broadly rounded
summits a nd bases ; ran ging in length from 528 to 700 11. a nd in width from 435 to 585 IJ.. Six
to nin e con volution s visible in lat eral view. Mature lime spira ls with the tendency to surface
o rnamenta tio n. In the apical periphery, spira ls narrower a nd di stinctly thinner than o n the
eq ua to r, forming an int er rupted peripheral gr oove. In apica l center, spira ls thick a nd forming
a low apical ro sette. Basal pore situa ted in th e bottom of a di stinct pentagonal depression.
Basal plu g wider than thick.

Material. - Fift y-three well-preser ved specimens and severa l fra gments, from th e
Ne megt Basin : Naran Bul ak, T sagan Khushu and Samples No s.: CE -2, CE-3 , NB , NB-9,
NB-15.

Description. - Gyrogonitcs middle-sized , pr olate-spheroidal to subprolate (lSI 112­
130), subovoida l and ellipsoidal (A N I 34-57), with widel y rounded summits and ba ses;
ranging in length from 528 to 700 fL and in width from 435 to 585 fL . Six to nin e convolutions
visible in lateral view. In mature specime ns, a distinct tendency is obser ved to develop a va ria­
ble ornamentati on . Cellular spira ls convex, flat or concave, 67 to 100 I). wide. In some speci­
men s with concave spiral s, very distinct secondary ridges occur which may be lower, eq ual
to or high er th an th e int ercellular ridges. In the apica l periphery, sp ira ls a re di stinctly thinner
a nd narrower , fo rming a peripheral depression . In the apical center , ext ended and thickened
5 - P al a eon t ologia P olon ica No. 27
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Measured gyrogonites of Peck ichara lefeldi n. sp.
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spira l ends form a low ros ett e, very eas ily dest royed . T he o ute r opening of th e basal po re is
situated on the bottom of a distinctly craterlike depression formed by th e thickened ends of
surrounding spira ls. Equatorial a ngle about ISO .

In longitudinal sectio n, cel1ular spira ls a re thi ck, co m pose d of two calcifica t io n zo nes;
the inner one being coarse-crystalline, th e outer very fi ne-crystalline , tril aminate. Ba sal plug
wider than high .
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Fig . 7

Peckichara lef eldi n. sp. : the var iabil ity in the len gth (LPA). widt h (LED) , number of spira ls (n) and index sha pe (IS !) ,
for 50 specimens .

Remarks. - The specimens of Peckichara lefeldi n. sp. a re most simila r to th ose of
P. coronafa (PECK & REKER, 1948) GRAMBAST, 1957, fr om which th ey differ in sma l1er dimen sions
and slightly more elongate shape .

Distribution. - G obi Desert , Nemegt Basin .
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Genus GRAMBASTICHARA HORN AF RANTZI EN, 1959

67

Typ e species: Grambasticliara lamala (R EID & GROVES, 1921) HORN AF RANTZI EN, 1959;
England, Eocene.

Grambastichara tornata (REID & GROVES, 1921) HORN AF RANTZI EN, 1959
(PI. XXII . Fig. 1; PI. XXVII . Fig. 2)

1921. Chara tomato REID & GROVES; C. Reid & J. Groves, The C ha ro phyta ..., p. 187, PI. 5. Fig s. 1-3.
1955. Tectochara tornata (REID & GROVES) M ADLER ; K. Madler, Zur Taxionomie .... p. 296, PI. 26. Fig s. 19-22.
1959. Grambastichara tornatu (REI[) & G ROVES) HORN AF RANTZIEN; H. Horn af Rantzien, M orphological types .. .,

p. 70. PI. 4. Figs . 1-6.
1961. Chara tornata REil) & GROVES; Wang Shui, J"ertiary Charophyta ... . p, 199, PI. 4. Figs. 19-25.

Material. - Seven well-preserved specimens and few fragments of gyrogonites, from
the Nemegt Basin : Naran Bulak, Tsagan Khushu and Ulan Bulak . Sample s Nos . : CE-3,
NB-9, NB-15, NB-18, VB-la .

Measured gyrogonites of Grambastichara tornata (REIO & GROVES) HORN AF RANTZIEN

Ms-l 550 430 128
Ko-I 557 420 132
Lk- 3 635 450 141

MI-4 640 475 I 134
E-4 665 482 136
Mn-1 675 500 134

. Y~~~ 55;05705__~2g",,5J_' 2:~4' 4 '
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325
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Numb. IWidth conv.
conv. at EA in 11.

___ ______ __L _
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9 70
9 80

10 75
9 85

9- 10 67- 85

~---------

Description. - Gyrogonites middle-sized, subprolate and prolate (ISI 128-141), el­
lipsoidal and sometime s slightly subovoidal (A NI 42-51), with rounded or slightly protruding
summits and conical y narrowed bases which are , however, flattened in the center ; ranging
in length from 550 to 705 IJ. and in width from 420 to 525 IJ.. Nine to ten flat or convex con­
volutions are visible in lateral view. Intercellul ar ridges poorl y developed , mostly lacking.
Spiral s width on equator, 67 to 85 IJ.. In the apical periphery, cellular spirals slightly narrowed
and thinned , but not forming a distinct depression, in the apical center thick and distinctly
extended , contacting each other at one point or along a short zigzag line. The outer opening
of the basal pore situated on the bottom of a shallow depre ssion formed by thickened ends
of surrounding spiral s. Equatorial angle about 15°.

In longitudinal section, cellular spirals are thick (about 70 IJ.) and composed of two
calcification zones; the inner one narrower, coarse-crystalline and outer about three times
as thick and fine-crystalline . Basal plug as thick as wide.

Remarks. - The specimens of Grambastichara lamala (REIO & GROVES) HORN AF RANT­
ZIEN from Mongolia are contained within the limits of variability of the species described
from oth er areas.

Distribution. - England ; Eocene. Switzerland ; Oligocene . China (Chaidarnu Basin);
Tertiary. Gobi Desert, Nemegt Basin ; Paleogene.
5'
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G enus CROFTIELLA H ORN AF R ANTZI EN, 1959

Type species: Croftiella escheri (UNG ER, 1850) H ORN AF R ANTZI EN , 1959 ; G ermany,
Oligocene.

Croftiella grambasti n. sp.
(PI. XXIII . Figs. 1-2; PI. XXIV, F ig. 5; Text-fig. 8)

Type specimen: Z.PaI.No.MgChar-II/ E-8 ; PI. XX II I, Fig. I.
Type horizon and locality : Paleogcne (Whi te Beds). Na ran Bula k, Nerncgt Basin. Gobi Desert .
Derivation of the name: named in honour of Professor L. GRAMIIAST . Lab oratoire de Paleo botunique et Evolution

des Vegetaux, Mon tpell icr, France .

Diagnosis. - Gyrogonites prolate (lSI 143-1 59), wit h rounded summits a nd pro t rud ing
ba ses ; ra ng ing in length from 690 to 750 [J. a nd in width from 455 to 500 [J. . E ight to ten con­
volut ions visible in lat eral view. In th e apica l periphery, ce llular spira ls distin ctly narrower
and th inn er th an on the eq uator. In the apica l ccnter, spira ls forming a dis t inc t a pica l rosett e.
Basal pore with ou ter opening at the sa me level as the surface of the surround ing spira ls, or
slightly lowered be neath them .

Material. - Four well-preserved specimen s and severa l fragme ntary gyrogonite s. from
the Nemegt Basin : Naran Bul a k and Tsagan Khushu . Samples No s.: CE-2, CE-3, NB-9,
NB- 15.

Measured gyrogonites of Croftiella grantbasti n. sp.
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Descript ion. - Gy rogo nites middle-sized , prola te ( IS I 143-1 59) a nd ellipso ida l (AN I
46-54), with ro unded summits a nd prot rud ing bases ; ranging in len gth fro m 690 to 750 11.
an d in widt h fro m 455 to 500 11. . E ight to nine convolutio ns visible in lat eral view. Matu re
speci mens d istinctly te nd to develop ornamentation. Ce llular spira ls flat or co ncave, 70 to
85 (1. wide . Ver y distinct seco ndary ridges , higher th a n intercellulary ones occ ur in so me speci ­
mens wit h concave spirals. Intercellu la r sutures distinct, slight ly depressed . The system of
sut ures on specimens having secondary ridge s ,is illustrated in Text-fig. 8. On the apica l pe­
riphery, cellular spira ls distinctly narrowed , slight ly depressed an d formi ng a n indi sti nct pe­
riphera l depression. In the apical center, spirals ends strongly thickened and protrud ing, liable
to dest ruc t ion. T he o uter opening of the basal pore situated at th e same level as the ends of
surrou ndi ng spirals or slightly depressed . Basa l plug unknown.

Remarks. - The specimens of Croft iella grambasti n. sp. are mo st sim ila r to th ose of
Croftiella rochettiana ( H EER, 1854) H ORN AF R ANTZIEN, 1959, from which they differ in th e
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sha pe of ba sal part a nd tendency to form ornamenta tio n. T ha t two species also differ from
each other in th eir st ra tigra phic ran ge, C. rocltettiena being known only from th e U pper Mio­
cene.

Distribution. - G obi Desert , Ne meg t Basin .

Fig . 8
Croft iella gra mbasti n. sp. : the system o f sutures on specimen having seconda ry ridges ; I cellular spira l, 2 seco ndary

ridge, 3 intercellular suture, Length of the gyrogonitc 725 fL.

G enu s MESOCHARA GRAMBAST, 1962

Typ e species: Me socliara symmetrica (PECK, 1957) GRAMBAST, 1962 ; North America,
Aptian.

Mesochara terebrata n. sp.
(pI. X I, Figs. I, 3-4 ; Text -fig. 9)

Type specimen: Z.PaI. No.M gC har-II /D-1 6 ; PI. XI , Fig. I.
Type horizon and locality : Paleogene (White Beds), Na ran Bulak. Nerncgt Basin , Gobi Desert.
Derivation 0/ the nam e: Lat , tcrcbra = a drill ; after a drilli ke shape of the gyrogonitc.

Diagnosis. - G yrogon ites sma ll, pr olat e, with pointed summ its a nd bases ; ranging
in length from 350 to 462 1.1. and in width from 250 to 332 1.1. . E igh t to eleven convolutions
visible in lateral view. Spirals continuing up to th e summit without changing th eir size and
shape a nd meeting a t a point. Basal por e with o ute r opening a t th e same level as th e surfaces
of th e surrounding spirals. Basal plug thin .

Material. - Thirty-fi ve well-preserved spec ime ns, fr om th e N emegt Basin: Naran Bulak,
T sagan Khushu and U lan Bul ak. Samples Nos. : CE -3, NB-, NB-9, NB-15, U'B-La.
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Measured gyrogonites o f Mesocltara terebratu n. SI".
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AN D I Numb. IWidth co ny.

AN Iin IL cony. at EA in IL

__ _ J__~~ _

I177
187
185
162
192
207
225
217
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162- 227
--- - - --_ .__ . - -_.- - - ---- ---------

~~:;o,l ~:~- ..r ~:~ ---- IS[

--LV- I ~----~-3;-r-~-5-----~;-;-~-

Ky-14 370 250 148
Lw-[4 385 285 135
Lv-[O 385 292 132
Kv-6 405 270 150
Lab-6 415 3[2 132
Mt-12 422 295 143
Mf-3 432 3[0 141
Laa- 18 447 332 135
Kt-3 462 3[5 146
Range : 350-462 250-332 132~ 150

Description. - G yr ogonites sma ll, pr olat e ( ISI 132-1 50 ) and ellipsoid al (A N I 42-57),
with strongly pr otruding summits and bases ; ran ging in len gth from 350 to 462 IJ. a nd in width
from 250 to 332 fL. E ight to eleven convolution s visible in lat eral view. Ce llular spira ls co ncave,
with seco nda ry ridges. Intercellul ar ridge s th e same he ight or low er th an seco ndary ridges.
On the eq uato r, spira ls a re 35 to 55 fL wid e. Ce llular spira ls reach ing th e summit without any
change in width , in th e apical center they are st ro ngly exte nded a nd co nta ct each ot her at
one point. Secondary ridges termina te in th e a pica l periphery. Poorly de veloped tubercles
a re visible bel ow the apica l junction. The o uter ope ning of th e basal pore at the sa me level
as the ends of the surro unding sp irals. Eq uatorial a ngle abo ut 10°.

I
40.;..1 _

I
30 I

I

300 350 ~oo 450 500 200 250 300 350

Fig. 9
Mesoc hara terebrata n. sp. : the varia bility in the length (LPA), width (LED). number of spira ls (n) and index sha pe (lSI),

for 35 specimens.
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In the longitudinal section, cellular spira ls are of an average thickness (about 35 fL) ,
composed of two calcification zones ; the inner onc narrower, darker and amorphous in struc­
ture. the outer thicker. lighter in colour and composed of concentrically arranged small layers
of calcium corbonate. In the apical part. cellular spira ls slight ly thinner. Ba sal plug thin, also
composed of two zones.

Remarks. - The specimens of M esoch ara terebrata n. sp. are mo st sim ilar to those
o f M esocliara m ongolica KARCZEWSKA & ZIEMI3lNSKA-TwORZYDLO, 1970, from which they
differ in a smaller protrusion of th e summit, less sha rp intercellular ridges and the tendency
to develop ornamentation in the form of secondary ridges and tubercles in the apical part.

Distribution. - G obi Desert, Nemegt Basin.

Mesochara laminata n. sp .
(PI. XII, Fig. I : PI. XXVII, Fig: 3)

7)pe specimen: Z. PaI.No .MgC har-lI /E - I : PI. XII. Fig. I.
Type horizon and locality : Palcogcnc (White Beds). Na ran Bulak, Ncrncgt Basin, Gobi Desert.
Derivation of the name: Lat. lamina = lamina .

Diagnosis. - G yrogonites sma ll, subpro latc, with pointed summ its and protruding
bases ; ranging in length from 380 to 430 11. and in width from 317 to 330 !1. . Eight convolutions
visible in lateral view. Cellul ar spira ls flat with seco ndary ridges wider a nd higher than inter­
cellular ridges. Spirals co ntinue on to th e summit witho ut changing their size. The ends of
cellul ar spira ls very st ro ngly protrud ing. contacting each other at o ne point. Ba sal pore with
o uter opening at th e same level as th e surface of the surro und ing spira ls. Ba sal plug unknown.

Material. - Four well-preser ved specimens, from the Nemegt Ba sin: Naran Bulak
and T sagan Khushu. Samples No s. : CE-3 , NB-, NB-9.

Measured gyr ogonites of' M csochara laminata n. sp.

- --_~_-------'--- -----'-- - - -

-- - -

N umb . Width conv.
AN I

at EA in fLcon v.

53 8 45
44 8 40
54 8 45
51

I
8 45

37 44-54 8 40-45

AND

in IL

200
187
237
220

187- 2

ISI

120
130
129
132

120-1 32

LED
in IL

317
325
330
325

317-330

LI'A
in iL

380
422
425
430

380- 430

E-I
Hk-2
Kz-4
C-13

Rangc :

Z .l'aI.N o .
MgCh ar -11

Description. - G yrogonites sma ll, subprolate (IS! 120-132) and ellipsoidal (AN I
44-54), with st ro ngly protruding summits and slightly elongate ba ses ; ranging in length
from 380 to 430 fL a nd in width from 317 to 330 fL . Eight convolutions visible in lateral view.
Cellular spirals separa ted from each other by low and narrow intercellular ridges. The middle
part of spira ls is filled with very wide a nd high seco nda ry ridges. On th e equator, spirals are
40 to 45 fL wide. Cellula r spira ls reach the summit without changing their wid th . The ends
of spira ls strongly pr ot ruding and contacting each other at one point. The outer opening of
the basal pore at the same level as the ends of sur ro unding spira ls. Equatorial angle about 10°.

In longitudinal sect ion, cellula r spira ls th ick (a bo ut 46 11.) and composed of two cal-
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cifica tio n zones: the inner o ne very th in, da rker a nd tine-crystalline, the outer very thick,
ligh t-coloured and composed of ma ny sma ll layers o f calci um carbonate. A distinct protrusion
of the ends of spira ls is visible in the apical center. Basa l plug not pre served .

Remarks. - The specimens of Me socltara lanunata n. sp. are most simila r to those of
M csochara terebrata n. sp., from which the y differ in sha pe (lower lSI) a nd less extended base.

Distribution. - G o bi D esert , Nemegt Ba sin .

M esochara sp.
(PI. X I, Fig. 2)

Material. - Two well-preserved specimens, from Nemegt Basin, Naran Bu lak. Sa mp le
No . NB-9.

Mea sured gyrogoni tes of Mesochara sp.
.- -- --- - --- - - --;- - -

1

1 AN I I N um b. IWid th co nv' l
co ny. I at EA in p.

--I --:-~--1 ---9 -- I 45 1

_l 51 _I <) I ~_o J
225
260 '

455
510

F-28
E- 17

Z.PaI.No.
MgChar- 1I T:~ -I~E:~_I _ IS;- - I~ ~;~

I 285 160 II 315 162 I
--- --- ~~- ------ ------~--

Description. - G yrogonites mid dle- sized, pr olate ( IS I 160, 162) a nd ellipso ida l (A N I 50
and 5 1), with strongly protruding summits and bases: 455 and 510 [.1 long and 285 and 315 fL

wide. Nine co nvo lutions visib le in latera l view. Cell ular spira ls concave, with seconda ry ridges.
Intercellul ar rid ges with poorly visib le sutures, so mewha t higher and wider than the seco ndary
ridges. On the eq uat or spira ls are 45 and 50 fL wide. In the apical part , spira ls are strongly
protrudi ng, reaching the summit witho ut changi ng their widt h a nd contacting each ot her
at one point. Seconda ry ridge s disappear on the a pical periphery. Small tubercles a re visible
just below th e summit. T he outer opening of the basa l pore at the sa me level as the end s of
the sur ro unding spira ls. Eq ua toria l angle about IS°.

Remarks. - T he spec imens of Mesochara sp . a re mo st simi lar to those of Mesocliara
terebrata n. sp., from which they differ in a more elongate shape, more protrud ing summits
and bases a nd in la rger eq uatoria l a ngle.

Distribution. - G obi Desert , Nernegt Basin.

G enu s GOBICHAR A novo

Type species: Gobichara dcserta n. sp,
Derivation of the name: afte r, the G obi Desert in which specimens of this genus were found .

Diagnosis. - G yrogoni tes prolate-spheroidal, subprolate and prolate, with rounded
summits and protruding bases. In the apical part , cellular spira ls not modified. Most specimens
are ornamen ted with secondary ridges a nd tubercles occurring in the apical part. In longitudi nal
section , two calcification zones ; the inner one fine-crystalline , darker, the outer light-coloured,
crysta lline , with an indi stinct lamina tion. Basal plug is composed of two zones, very thin .
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Description. - Gyrogonites varying in shape from prolate-spheroidal to pro late (ISI
100-1 76), with rounded summits and prot rudin g bases. Seven to twelve convolutio ns are
visible in lateral view. Spirals reach the summit without cha nging their width or only slightly
narrowing ; in the apical center, they contact each other along a zigzag line. The outer opening
of the basal pore at the same level as the thickened ridges of surrounding spirals. In most
specimens, the ornamentation occurs in the form of secondary ridges sometimes higher and
wider than the intercellular ridges. Secondary ridges disapp ear on the apica l periphery. In many
specimens, variously shaped tubercles occur in the apical parts of spirals.

In longitudin al section, two calcification zones are visible; the inner one darker, very
th in, fi ne-crysta lline and the outer light-coloured, thicker and with a poor ly marked laminat ion.
In the apical part , cellular spirals are the same in thickness or slightly th inner than on the
equato r. Basal plug thin , flat, composed of two zones, closing a wide, funnel-like canal of
the basal pore.

Remarks. - Gobichara n. gen. is most similar to Hartislchara GRAMBAST, 1957, from
which it differs only in the lack of a columnlike extension ("co lonne") of the basa l part , the
presence of which is considered by G RAMBAST as a funda menta l generic feature of Harrisi­
chara (GRAMBAST, 1957).

Gobichara dcscrta n. gen., n. sp.
(PI. XV. Figs . 1-5 ; PI. XV I, Figs. 1-6 ; 1'1. X IX, Fig. I ; Text-fig. 10- 11)

Type specimen : Z.Pa I.No .MgChar- II/D- 15; PI. XV, Fig . 2.

Type horizon and localit v: Paleogcne (Whi te Beds) Naran Bula k, Nc mcg t Basin . G ob i Desert.
Derivation (If the name: Lat. deserta = de ser t.

Diagnosis. - Gyrogoni tes small, subprolate, with slightly rounded summits and pro­
trudin g bases; ranging in length from 320 to 475 IJ. and in width from 250 to 355 [L. Seven
to eleven convolut ions visible in lateral view. In the apical part , cellular spirals are not modified.
Orn amentati on in the form of seconda ry ridges and comma-shaped tubercles occurring in
the apical part. Basal plug very thin.

A B c

Fig . 10
Gobicltara deserta n. gcn ., n . sp.: the basal plug ; a up per side , b lower side , c late ral view. Width of the basa l pl ug 65 [1..

Material. - More than 200 well-preserved specimens a nd several fragments, from the
Nernegt Basin : Naran Bulak , Tsagan Khu shu and Ulan Bulak. Sampl es Nos.: CE-2, CE-3,
NB-, NB-9, NB-15, NB- 18, UB- Ia.
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Measured gyrogonites of Gobichara deserta n. gen ., n . sp.

I I I I I I
1 '-Z.PaI. No. LPA LED ISI AND ANI N umb. IWidth con v.

MgChar-II in lJ. in lJ. in lJ. cony. at EA in lJ.

Lp-7 320 250 128 167 52 8 35
Hd-12 335 260 129 157 47 9 35
Kab-IO 345 277 129 167 . 48 7 32
Hd-9 345 287 120 167 49 9 45
He-7 382 320 119 180 47 9 42
Lad- 3 4 12 305 135 195 47 10 32
Mo-2 415 317 131 180 43 11 37
Lac-3 420 315 131 182 4 1 10 40
Ku-1 3 430 332 129 195 44 9 55
Lz-l 475 355 130 225 48 9 50
Range: 320-475 250- 355 119-135 157-225 41-52 7-11 32-55

Description. - Gyrogonites smal l, subprolate (ISI 119-135) an d ellipsoida l (ANI 41­
52), with slightly rounded summits and somewhat protruding bases; ranging in length from
320 to 475 tJ. and in width from 250 to 355 tJ. . Seven to eleven convolutions visible in lateral
view. Cellular spirals are separated from each other by high intercellular ridges, have poorly
visible sutures, reach the summit without changing their width and contact each other along
a zigzag line. Secondary ridges, mostly narrower and lower than the intercellular ridges and
less frequently equ alling them , occur in the centres of cellular spirals. Secondary ridge s have
mostly a slightly undulat e trace. Th e seconda ry ridges disappear on the apical periphery and
comma-shaped tubercles appea r in the apical center at slightly extended end s of cellular spirals.
The outer opening of the basal pore at the same level as the thickened ridges of the surrounding
spirals.

Two calcification zones are visible in longitudinal section, the inner one being very thin,
fine-crystalline and out er light -colou red, thicker and slightly laminate. In the apica l part, cellular
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Fig . 11
Gobichara deserta n. gen ., n. sp . : the var iability in the length (LPA), width (LED), number of spira ls and inde x shape

(IS!), for 200 specimens .
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spira ls a re of the same thickness as o n the eq uato r. Basal plug very thin , a lso compo sed of two
zones. Equatorial a ngle ab out 8°.

Remarks. - Gobichara deserta n. sp. differ from a ll other species of thi s genus in th e
shape of gyrogonites, shape of the apical part , pre senc e of comma-shaped tubercles a nd in
an undulate trace of seco nda ry ridges.

The specimens of G. deserta n. sp. are mo st simila r to th ose of Gobicliara nigra n. sp.,
from which the y differ primarily in shape. The shape index (ISI) of G. deserta n. sp. is con ­
tained within an interval of 119 to 135, the most frequent specime ns ha ving ISI from 128 to
133, while the shape index of G. nigra n. sp. is contained within a n interval of 131 to 149, th e
mo st frequ ent specimens having ISI from 135 to 140. The differences in the sha pe of th ese
two species are illustrated by a dia gram of the di stribution of ISI (Te xt-fig. 12).

Other differences between these species concern the sha pe of tubercles in th e apical part ,
the trace of secondary ridges and the size of equatorial a ngle.

Distribution. - Gobi D esert , Nemegt Basin .

,
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Fig. 12
The variability ill the shape index ofgyrogonitos of Gobichara deserta n. gcn., n. sp, - co ntinuous line and C. nigra n. gcn. ,

n. sp, - broken line.

Gobichara nigra n. gen., n . sp.
(PI. VIII , F igs. 3-4; PI. XII, Figs . 2-5 ; PI. X III , Figs. 1-7; PI. X IV, Figs. 2-4 ; PI. x vu i, Fig. 4; Text-fig. 13)

Type specimen: Z.P aI.No.MgChar-II /D -4 ; PI. XII, Fig. 2.
Type horizon and locality : Palcogene (White Beds), Naran Bulak , Nemegt Basin, Gobi Desert.
Deri vation of the name: Lat. niger = black.

Diagnosis. - Gyrogonites small, prolate, with rounded summits and slightly elonga ted
ba ses; ranging in length from 335 to 500 fJ. and in width from 227 to 365 fJ. . Seven to eleven
con volution s visible in lat eral view. In the apical part , cellul ar spira ls a re not modified a nd
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the same in th ick ness and wid th as on the equa tor. In most specimens, ornamentation in the
form of seco ndary ridges. Basal plug thin , closing a funnel-l ike canal of the ba sal pore.

Jf,"j : Material. - More than 200 well-preserved specimens and severa l fra gments, from the
Nemegt Basin : Nara n Bulak , Tsagan Khushu and U lan Bulak. Samples Nos.: CE-2, CE-3,
NB-, NB-9, NB-15, NB-18, VB- la. .

Measured gyrogonites of Gobichara nigra n. gen., n. sp .

I I
Z.PaI. No . LPA LED AN D Numb . IWidth cony.

MgChar-lI in iL in rL 151 in IL
AN I

at EA in [Lcony .

-

Lv-17 335 242 138 155 46 10 32
Lw-19 340 227 145 167 49 9 40
Mt-13 420 282 149 175 42 10 42
Hi-14 440 325 135 267 60 9 45
Kt-7 440 300 146 172 39 10 45
Mt-5 452 345 131 207 49 10 4~

Lab-4 462 332 140 210 46 11 32
F-l 467 342 136 ·210 45 7 60
D-22 480 365 132 235 49 8 50
Lz-2 500 360 138 245 49 9 52
Range : 335-550 227- 365 131-1 49 155- 267 I 39-60 7- 11 32-60

I
-- ---- - - - - - --- -~-----

Description. - Gy rogo nites small, prolate (ISI 131-149), subovoida l and ellipsoi dal
(A N I 39- 60), with rounded summits and slightly pr ot ruding bases ; ran ging in length from
335 to 500 [i. and in width from 227 to 365 I).. Seven to eleven con volutions visible in lateral
view. Cellular spira ls reach the summit witho ut chan ging th eir width, their inside beingfilled by
seconda ry rid ges which disappear in the apical periphery. Two morpholog ical types, va rying
in the degree of calcification may be dist inguished in the spec ies under study. Type I is repre­
sented by gyrogonites in which seco nda ry ridg es a re lower than or equalling the intercellular

7

Fig . 13
Gobichura nigra n. gcn., n. sp. : the variabil ity in the length (LPA), width (LE D), num ber of spirals (n) and index shape

(ISI), for 200 specimens.
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ridges a nd the apical part is devoid of tubercl es (P I. Xll , Figs. 2-5). In type If, seco ndary
ridge s are much higher and wide r than th e intercellul a r ridges a nd large tubercles occur in
their apica l part (P I. X III , Figs . 1-7). In lon gitudinal section (PI. X l ll, F igs. 5- 7), type 11
displays mu ch th icker cellula r spira ls tha n those in type I (P I. X II , F igs. 4- 5). Several tran­
sition al forms occur between th ese two types. Specimens with concave cellul ar spira ls, devoid
of seco nda ry ridges (PI. X IV, F igs. 3-4) are rare. Th e outer opening of the basal po re situated
at the same level as th e thi ckened ridges of the surro unding spirals. Basal plu g very th in, flat ,
mon olam inat e. Equatorial a ngle about 15°.

Remarks. - T he speci mens of Gobichara nigra n. gen., n. sp. are most similar to th ose
of Gobichara deserta n. sp., from which th ey differ in the shape of gyrogonites (Text-fig. 12),
trace of secon dary ridges, shape of tu bercles in the apical pa rt a nd size of eq ua to rial a ngle.

Distribution. - G ob i D esert , Nemeg t Basin.

Gobichara rubra n. gen., n . sp .
(PI. X IV, Fig. I; PI. XV III, F igs. 3, 5)

Type specimen: Z.PaI.No.MgChar-lI jD-23; P I. XIV, Fig . l.
Type horizon and locality : Paleogcn e (White Bed s), Tsagan Khushu, Ncrncgt Basin, G obi Desert.

Derivation of the name: Lat. rubra = red.

Diagnosis. - Gyrogonites small, prola te (IS! 152-1 62), wit h rounded summits and
st ro ngly protruding bases; ranging in length from 375 to 500 fL and in width fro m 240 to 322 11.
Nine to twelve convolutio ns visible in la teral view. In th e apica l part, cellular spirals not modi ­
fied, th e same in thickness a nd width as on th e equa tor. Orna me ntation in the form of seco ndary
ridges and tubercles in the apical part. Basal plu g very th in a nd flat , closi ng a fun nel-like ca na l
of the basal po re.

Material. - Seventee n well-preserved spec imens, from th e Nemegt Basin : Nara n Bulak ,
Tsagan Khushu . Samples Nos.: CE -2, CE -3, NB- , NB-9, NB-I S.

Measured gyrogonites of Gobicliara rubra n. gen., n. sp.
- --- --- ------ ---- - - - - ---- - - - - -

Z .PaI. No .
MgC ha r-1I

LPA

in :~

LED
ISI

AND
AN I

Num b.
co ny.

Width cony .

at EA in :~

- - -- - - - - - - - -------------- - ------'--- - --- -- -- - - ------ - - ----

Hd-2 375 240 156 155 41 10 35
Hk-1 3 380 250 152 167 40 9 45
Hd-3 392 250 157 162 41 10 37
Hd-I 397 250 158 195 49 11 35
D-23 420 275 152 180 43 11 40
B-20 427 280 153 186 41 9 47
Ky-20 465 305 152 210 45 10 42
Ky-8 485 300 162 227 47 ') 42
Kv-IO 488 285 158 170 38 10 45
Hd-5 500 322 155 202 40 12 37

Ran ge : 375-500 240-322 152- 162 155-227 38-49 9- 12 35-47
-- - ---

Description. - Gyrogonites sma ll, pro late (ISI 152-1 62), subovoida l a nd ellipsoida l
(AN I 38-49), with rounded summits a nd strongly protruding bases; ra nging in length fro m
375 to 500 fl and in width from 240 to 322 fl . Nine to twelve co nvolutions visible in lat eral
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view . Ce llula r spira ls reach th e summ it without changing their thickness and width . Orna­
ment at ion in the form of seco ndary ridges, equalling the int ercellul ar ridges in width and height.
The last-nam ed rid ges di sa ppear on th e periphery of a sma ll api cal area . Round tubercles
a re de veloped in th e apical conter. The o ute r ope ning of the basal pore sma ll, at th e sa me
level as th e ridges of surro und ing spira ls.

In lon gitudinal sectio n, ce llula r spirals are thin , with two calcifi cation zo nes, th e inn er
o ne dark, very th in , fi ne-crysta lline, th e o ute r light-coloured , fo ur times thicker and indi stinctly
lam inate. Basal plu g very thin , mon olaminat e. The ca na l of basal por e shaped like an elongate
funnel (PI. XV III, F ig. 3). Eq uato ria l a ngle abo ut 15°.

Remarks. - T he specimens of Gob ichara rubra n. ge n., n. sp . a re most simi la r to th ose
of Gobichara nigra n. sp., fro m which th ey di ffer in a mor e elonga te shape, narrower a pica l
a rea , mo re prot rudi ng basal pa rt , as well as in narrower and thinner cellular spira ls.

Distribution. - Gobi D eser t, Ne megt Basin.

Gobichara tenera n. gen.. n . sp .
(PI. XVI I. Figs . I-Il; Text-fig. 14)

Type specimen : Z .Pa I.No.MgChar - l lj D-9 ; PI. X VII. Fig. l.
Type horizon and Iocalitv: Pa leogc ne (White Beds). Naran Huluk . Ncmcgt Basin . Gob i Dese rt .

Dcrivatian of the name: Lat . tcnera ~ de licate.

Diagnosis. - Gyrogo nites small, pr olate-spher oidal a nd subpro la te, with widely rounded
summ its a nd slight ly protruding bases; ranging in length from 270 to 460 fL a nd in width fro m
250 to 387 iJ. . Seve n to te n co nvo lut ions visible in lat eral view. Ornam entati on in th e form
of secondary ridges , ma rked by a n undul at e trace, a nd o f tubercles in th e a p ica l pa rt. Ba sal
plug unk nown .

M aterial. - Abo ut 100 well-p rese rved speci mens, from the Ne meg t Basin: Naran Bu­
lak, T saga n Khu shu. Sa mples Nos. : CE-2, CE -3, NB-, NB-9, NB-I S, N B- 18.

W idth co ny .

a t EA in 11.cony.
N um b .

AN IISI
LEDL PA

Measured gyrogonite s of Gobichara tenera n. gen., n. sp.
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R a nge :

Description. - G yrogonites sma ll, pr olat e-spheroidal a nd subpro late (IS I 100-123),
subovoida l and ellipsoida l (AN I 32- 58), with widely rounded summi ts a nd slightly prot ruding
bases ; ranging in length fro m 270 to 460 IJ. and in width from 250 to 387 iJ. . Seven to ten co n.
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volution s visible in lateral view. Intercellul ar ridges sha rp, with very poorl y visible sutures .
In th e apica l part, cellular sp ira ls not modified , the sa me in thi ckness a nd width as on the
equator. Ornamentation in th e form of narrow and undulat e secondary ridges and sma ll,
irregular tubercles in th e apica l part. Secondary ridges disappear on the apica l periphery.
The ope ning of th e basal pore at th e sa me level as th e ends of the surround ing spira ls.

Two poorly visible calcification zo nes a re visibl e in lon gitudinal sectio n. Eq ua to rial
angle abo ut 10°.

98 10:1 108 113 118 1137 8 9 10200 250 ~OO 350 4 00

10

20 +-- r

%
50

so

~o+--------=-~r//-1 ----------V / .I- - - - - - - - r

Fig . 14

Gobichara tenera n . gcn ., n . sp. : the var iabi lity in the len gth ( LPA) , widt h (LE D) , number of sp ira ls (n) a nd index sha pe

(lSI), for 80 spec imens .

Remarks. - The spec ime ns of Gobichara tenera n . gen ., n. sp . are 111 0st simi la r to th ose
of Gobichara deserta n. sp., from wh ich th ey "d iffer in th e sha pe of gyrogonites a nd str ucture
of intercellular ridges and tubercles in the api cal part.

Distribution. - G obi Desert , Nemegt Ba sin.

Gobichara alba n . gen., n . sp.
(PI. XV III , F igs. 1-2)

Type specimen: Z. PaI.No.M gCha r- l ljE - I6 : P I. X VIII , F ig. I.
Type horizon and locality: Pa leogcn c (W hite Beds), Tsaga n Khushu , Nc rncgt Bas in, Gobi Dese rt.

Derivation of the name: Lat, alba = white.

Diagnosis. - Gyrogonites small, p rol at e (IS1 170-176), with ro unded summ its and
very stro ngly protruding bases; ran gin g in length fr om 380 to 440 1.1 a nd in width fr om 220
to 250 IJ. . Nine to ten co nvo lutio ns visible"in lat eral view . Cellular spira ls reach th e sum mit
without changing th eir width . Ornamentati on in th e fo rm of secondary rid ges. Basal plug
un kn own.

Material. - Three well-preserved spec imens, fro m th e Nemegt Basin : Nara n Bul ak.
T sagan Khushu , Ulan Bulak. Samples Nos. : CE-3, NB -IS, UB- Ia .

Description. - G yrogonites small, very lon g (lSI 170-176), subovoida l a nd ellipso ida l
(ANI 37-50), with rounded summits and strong ly protruding bases ; ra nging in length from

•
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Measured gyrogonitcs of Gobichara alba n. gen., n. sp.
-- - --- - - - ----- -

9

10

con y.
1Width cony. I
I a t EA in :J.
I

10 ----I--~-

I

I ~~

N um b.

37

50

45

AN I

140

2 10
ItJ5

AN D
ISI

172
170

176

220
232

250

LED

380
395

440

in [J.

LPA

E-2

E- 16

M u-2

Z. Pa I.No .

MgChar-11

380 to 440 fl. and in width fro m 220 to 250 !-l. Nine to ten con volutions visible in lateral view.
Cellular spira ls reach the summit without changing their width and join each other along
a sho rt, zigzag line, Orna menta tion in the form of seco nda ry ridges, vary ing in height , but
in all cases lower than the intercellular ridges. Th e opening of the basal por e at the same level
as the ends of the surroun ding spira ls. Equatoria l angle abo ut ISo.

Remarks. - The specimens of Gobichara alba n. gen ., n. sp. are most similar to tho se
of Gobic hara rubra n. sp.. from which they differ in a more elongate shape and slightly more
pro tru d ing base. The shape index in G. alha n. sp, is co nta ined within limits of 170 to 176,
while in G. rubra n. sp. it amo unts from 152 to 162.

Distribution. - Go bi Desert, Nemegt Basin.
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Nemegtichara prima n . gen., n. sp.. . . . .
Fig . 1. Tsagan Khushu (Z.Pal.No.MgChar-II jD -28): a apical view, b lateral view.
Fig. 3. Naran Bulak (Z.Pal.No.MgChar-II jD-2) : a apical view, b latera l view, c basal view.
Fig. 4. Naran Bulak (Z.PaI.No.MgChar-II jA-4): longitudinal section through gyrogonite,

Type specimen.

54

Nemegtichara quarta n. gen., n . sp . . . . . . . . 60
Fig. 2. Tsagan Khushu (Z.PaI.No.MgChar-lIjE-14) : a apical view, b lateral view, c basal view. Type specimen.

Nemegt Basin , Gobi Desert, Mongolia, Paleogene (White Beds)

All specimens x 100

Photo : L. Luszczewska
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Nen tegt ichara prima n. gen., n. sp. . . . . . . . .
Fig. I. Na ran Bulak (Z.PaI.No.MgChar -II/D -19): a basal view. b latera l view, c apical view ; >: 100.
Fig. 2. Tsagan Khush u (Z.PaI.N o.MgChar-Il /D-24) : a apica l view, b lateral view; A 100.
Fig. 5. Tsagan Khushu (Z. PaI.No.MgChar-Il/D -27): latera l view; X 100.
Fig. 6. Tsagan Kh ushu (Z.PaI.No.MgChar -1I/B-15): longitudina l section through gyrogonite ; >: 150.

Gobichara nigra n. gen ., n. sp. .
Fig. 3. Na ran Bulak (Z.PaI.No.MgC har- 1I/D-20): a basal view, b lateral view ; X 100.
Fig. 4. Na ran Bulak (Z.PaI. No.MgChar-1I/D-2 1): apical view; A 100.

Nemcgt Basin. Gobi Desert. Mongolia, Palcogene (White Beds)

Photo : L .Luszczcwsku
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Pa ge

Netnegt ichara secunda n. gen., n. sp. . . . . . . . . 57
Fig. I. Tsagan K hushu (Z.Pa I.No. MgChar-I1jD-25) : a apical view, b lateral view, c basal view; x 100.
Fig. 3. Naran Bulak (Z.PaI.No.MgChar-lIjA-12): longitudinal sect ion through gyrogonite ; x 150.
Fig. 4. Tsagan K hushu (Z.PaI.No.MgChar-lI jB-17) : longitudinal section throug h gyrogoni te ; x 150.

Neniegt ichara prima n. gen., n. sp . . . . . . 54
Fig. 2. Tsagan Khushu (Z. PaI.No .MgC har- l ljB-19): longitudinal section through gyrogo nite ; x 150.

Ncmegt Basin. Gobi Desert . ~vlongolia, Pa lcogcnc (White Beds)

Photo : L. Luszczewska
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Nemegticltara tertia n. gen., n. sp.. . .

Fig . 1. Naran Bulak (Z.PaI. No.MgChar-l ljD -8) : a apica l view. b lateral view, c basal view; :-: 100. Type specimen.
Fig . 2. Naran Bulak (Z.PaI.No.MgChar- lI jE -15): a apical view, b lateral view ; .: 100.
Fig . 3. Na ran Bulak (Z.PaI.No.MgChar-II jA-8j : longitudinal section through gyrogonite ; .< 150.

Nerncgt Basin. G obi Desert. Mongol ia. Pa lcogene (White Beds)

Phot o : L . Ln vs czews ka
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Mesoch ara terebrata n. Sp. . . . . . . . . . . . . 69
Fig. 1. Naran Bulak (Z.PaI.No.MgChar-II jD-16) : a basal view, b lateral view, c apical view; x lOO. Type speci-

men .
Fig. 3. Tsagan Khushu (Z.PaI.No.MgChar-II jB-5) : longit udinal section thr ough gyrogonite; x ISO.
Fig . 4. Tsagan Khushu (Z.PaI.No.MgChar-II jB-14): longitudinal section through gyrogonite; x ISO.

M esochara sp. . . . . . . . . .
Fig. 2. Na ran Bulak (Z.PaI.No.MgChar-lI jE-17) : a basal view, b lateral view, c apical view ; x lOO.

Nemcgt Basin, Gobi Gesert, Mongolia , Palcogenc (White Beds)

Photo: L . L uszczewska
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Mesochara laininata n. sp. . . . . . . . . . . . . 71,
Fig . 1. Naran Bula k (Z .PaI.No .MgChar-II /E - I): 1I apica l view, b lat eral view. c basal view ; x lOO. Type spe ­

cimen.

Gobichara nigra n. gen., n. sp. . . . . . . . . . . . . 75
Fig. 2. Na ran Bulak (Z.Pa I.No.MgChar-II /D -4) : a apical view, b la teral view, c basal view; x 100. Type speci-

men .
Fig. 3. Na ran Bulak (Z .Pa I.N o.MgChar-II/D-22) : 1I apica l view, b lat eral view, c basal view ; :-. 100.
Fig. 4. Naran Bulak (Z. Pa I.No.MgChar-II/A -6): longitud ina l sec tion through gyrogonite ; x ISO.
F ig. 5. Naran Bulak (Z.Pa I.No.MgChar-II / B-12): lon gitudinal section thro ugh gyrogonite ; :< 150.

Ne rncgt Basin, Gobi Desert . Mongolia , Pa icogcne (Whi te Beds)

Photo: L . Lu szcsewsk a
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Gobichara nigra n. gcn. , n. sp . . . 75
Fig. I. Tsagan Khushu (Z.Pa I.No .MgC ha r- II/ D-33) : a apical view, b lateral view. c basal view ; / 100.
Fi g. 2. Naran Bulak (Z .PaI.No .M gCh ar -lI jD-32): a apical view. h la teral view, c basa l view; x lOO.
Fig. 3. Naran Bulak (Z .PaI.No.MgChar- l ljD - I) : apica l view; ;< 100.
Fig. 4. Naran Bulak (Z .PaI.No.MgChar-II jD -18): a basal view, h lateral view: x 100.
Fig. 5. Tsagan Khu shu (Z.PaI. No.MgChar-lI jC-5): longitudinal section throu gh gyrogonite ; x 150.
Fig . 6. Tsa gan Khu shu (Z.PaI. No.MgChar - I.I /C-6) : longitud inal sect io n through gyrogonite ; x ISO.
Fig. 7. Naran Bulak (Z.PaI.No .MgChar- II/A-3) : longitudina l section through gyrogo nitc : x ISO.

Nemegt Basin, Gobi Desert, Mon golia, Pa lcogcne (White Beds)

Phot o: l.. L uszczews ka
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Gobicliara rubra n. gen., n. sp. . . . . . . . . . . . 77
Fig. I. Tsagan Khu shu (Z.PaI.No.MgChar- lljD-23): a ap ical view, b lateral view, c basa l view; . x 100. Type

specimen.

Gobichara nigra n. gen., n. sp. . . . . . . . . . . 75
Fig. 2. Tsagan Kh ushu (Z.PaI.No .MgChar-lI jD -29) : a ap ical view, b lateral view, c basal view; x 100.
Fig. 3. Tsagan K hushu (Z.PaI.No.M gChar-IljD-7) : a basal view, b lateral view, c apical view; x 100.
Fig . 4. Tsagan Kh ushu (Z.PaI.No.MgChar-IJjC-3) : longitudin al section through gyrogonite; x 150.

Nernegt Basin , Gobi Desert , Mongolia, Paleogene (White Beds)

Photo : L. Luszczewska
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Gobichara deserta n. gen ., n. sp . . . . . . 73
Fig. I. Na ran Bulak (Z.Pa I.No.MgChar- II/D -40) : II basal view, b lateral view, c apical view ; x 100.
Fig. 2. Naran Bulak (Z.PaI. No.MgChar-II/D- 15): II ap ica l view, b lateral view, c basal view; x 100. Type speci -

men.
Fig. 3. Naran Bulak (Z.PaI.No. MgChar- II/D -14) : a apical view, b lateral view, c basal view; x 100.
Fig. 4. Naran Bulak (Z.PaI.N o.MgChar-II/A- 19) : longitudina l section through gyrogonite ; x 150.
Fig. 5. Naran Bulak (Z.l'aI.No.MgChar- lI jA-18) : long itudinal section through gyrog onit e ; x 150.

Ncmcgt Basin. Gob i Desert. M on gol ia . Pa lcogcne (Wh ite Beds)

Phot o : L . Lusrczewska
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GoiJic/WJ"(I deserta n. gen ., n. sp. . . . . . . . . . 73
Fig. 1. Tsagan K hushu (Z.Pal.l\:o .i\igChar -l lj D-31): ([ a pica l view, b la tera l view. c basa l view: ; ~ 100.
Fig. 2. Tsagan Khushu (Z. PaI.No .M gChar- l lj D-30) : a basa l view. b lateral view, c api ca l view: :< 100.
F ig. 3. Tsagan Khushu (Z.PaI.No.M gCh ar-lf jC-4) : longitud ina l sect ion throu gh gyrogonitc : >: ISO.
F ig. 4. Na ran Bula k (Z.PaI.No.M gCilar-I1jC- 12) : lon gitudin a l section through gyro go nite ; .: 150.
F ig. 5. Naran Bulak (Z. PaI.No.MgCh ar-lI jC-2): longitud ina l sect ion th rou gh gyrogonitc: >. 150.
Fig. 6. Na ran Bulak (Z.P a l.No. MgCha r-l ljA-15): longitud ina l section thro ugh gyrogonitc: :< 150.

Neruegt Basin. Gob i Dese rt , Mon gol ia, Pa lcogcne (White Beds)
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Gobichara tenera n. gen., n. sp. . . . . . . . . . .. 78
Fig. I. Naran Bula k (Z.PaI.No. MgChar-lI jD-9) : a apica l view. b latera l view, c basal view; x 100. Type speci-

men .
Fig . 2. Na ran Bulak (Z.PaI.No.MgChar-lI jD-12): a apica l view, b lateral view, c basal view; x 100.
Fig. 3. Naran Bulak (Z.PaI.No.MgCh ar-lI jD -lO): a apica l view, b lateral view, c basal view; x 100.
Fig. 4. Naran Bulak (Z.PaI.No. MgChar-IIjA-17): longitudinal section through gyrogonite ; x 150.
Fig. 5. Naran Bulak (Z.PaI.No .MgChar-IJjA-13): longit udinal sect ion through gyrogonite; x 150.
Fig. 6. Na ran Bulak (Z.PaI.No.MgChar· IIjA-14): longitudinal sect ion through gyrogonite; x 150.

Ncrncgt Basin, Gobi Desert . Mongolia, Paleogene (White Beds)

Photo : L. Lusz czewska
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Gobichara alba n. gen., n. sp. . . . . . . . . . . " 79
Fig. 1. Tsagan Khushu (Z.Pal.No.MgChar-II/E-16) : a apical view. b lateral view, c basal view; x 100. Type

specimen.
Fig. 2. Naran Bulak (Z.Pal.No.MgChar-II/E-2): a apical view, b lateral view, c basal view; x 100.

Gobichara rubra n. gen., n. sp. . . . . .
Fig. 3. Tsagan Khushu (Z:.Pal.No.MgChar-II /B-20): long itudinal section through gyrogonite ; x 150.
Fig . 5. Tsagan Khushu (Z.Pal.No.MgChar-II /B-13) : longitudinal section through gyrogonite; x 150.

Gobicliara nigra n. gen., n. sp.. . . . .
Fig. 4. Naran Bulak (Z.Pal.No.MgChar-II /B-1l) : longitudinal section th rough gyrogonite ; x 150.

Ncmegt Basin, Gobi Desert , Mongol ia, Paleogene (White Beds)

Photo : L . Luszczewska
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Gobichara descrta n. gen., 11. sp..
Fig. 1. Naran Bul .ik iZ.Pal."No.MgChar-I 1/0-13): a apical view. b lateral view. c basal view.

Peckichatu lefeidi 11. sp.
Fig. 2. Naran Bulak (Z.Pal.No.MgChar-I1jE-ll): a apical view. b lateral view. c basal view.
Fig. 3. Tsagan Khushu (Z.Pal.No. MgChar-II /E-13): lateral view.

Ncmegt Basin. (lobi Desert. Mongolia, Paleogene (White Beds)

All specimens . : 100

Photo: L. t.uszczcwska

Page

73

65



Palaeontologia Polonica, No . 27, 1972 PI. XIX

le

lb

2a

2b

2e

3

J. K ARCZEWSKA & M . Z IEMHINSKA- TWORZ YDlO: L OW ER T ERTIARY C IIARO PIIYTA



Palaeontologia Polonica, No . 27, 1972

J. KA RCZEWS KA & M. ZIEMBlNSKA-TWOR ZYDl O : LOWER TERTIA RY CHAROPHYTA

PLATE XX

Peckichara lef eldi n. sp. . . . . . . . . .

Fig. 1. Tsagan Khu shu (Z.PaI.No.MgChar-II /D-39); a apica l view, b latera l view, c basal view.
Fig. 2. Tsagan K hushu (Z.PaI.No. MgChar- II/E-12): a apical view, b lateral view, c basal view.

Nemegt Basin, Gobi Desert, Mo ngo lia, Paleogcne (Wh ite Beds)

All spec imens :< 100

Phot o : L . L us rc zewsk a
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Peckichara lefeldi n. sp . . . . . . . . . .
Fig. 1. Tsagan Khu shu (Z.PaI.No.MgCh ar -II /D-38): a basal view, b latera l view, c apical view.
Fig. 2. Tsagan Khushu (Z.PaI. No.MgCha r-IT/D -37): a apic a l view, b late ral view, c ba sal view.

Nemcgt Basin , G obi De sert , Mon gol ia , Pal cogene (Wh ite Bed s)

All specimens .: 100

Phot o : L. Luszczc wstc a

Page

65



Palaeontologia Polonica, No. 27, 1972

la

PI. XXI

le

2b

2a

lb

2e

J. K ARC Z EWSKA & M . ZI EMBI ~SKA-TWORZYlllO : L OW ER T ERT IARY CIIAROPHYTA



Pala eontologia Polonica, No. 27, 1972

J. KARCZEWSK A & M . ZIE MBl NSK A-TWOR ZYDi.O : LOW ER TE RTIAR Y CH AROPHYTA

PLAT E XXII

Pag e

Grambastichara tom ato (RElD & G ROVES) HORe-; AI' R ANTZIE N , 1959 . .. 67
Fig. I. Na ran Bulak (Z.Pa1.No .MgC har-II jE-4) : a basa l view. b lateral view, c apica l view,

Peckichara lef cldi n. Sp. . . . . . . .
Fg.2. Naran Bulak (Z.Pa1. No.MgChar-II jE-3) : a apica l view, b lateral view, c basal view. Type specimen.

Ncmcgt Basin, Gobi Desert , Mongolia, Paleogcnc (White Beds)

All spec imens : 100

Phot o : t.. t.us zcccwst: a
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Croftiella gratnbasti n. sp.. . . . . . . . . . . . . 68
Fig. 1. Naran Bulak (Z.PaI.No.MgCh ar-II/E-8) : a apical view, b lateral view, c basa l view. Type specimen.
Fig. 2. Naran Bulak (Z.PaI.No.MgChar-II/E-IO): a apical view, b lateral view, c basal view.

Nerncgt Basin, Go bi Desert , Mongol ia, Paleogenc (White Beds)

All specimens :< 100

Photo : L. Lu seceewsl-:a
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Charites tninutissima (MADLER) HORN AF RANTZIEN

Fig. I. Ula n Bulak (Z.PaI.No.MgChar-1I(C-I7): longitudinal section through gyrogonite ; x 150.
Fig. 6. Ulan Bulak (Z.PaI.No.MgChar-II(D-34): a basal view, b lateral view, c apica l view; x 100.

Grovesichara stepanovi n. sp. . . . . . .
Fig. 2. Naran Bulak (Z.PaI.No.MgChar-lI jB-6) : longitudinal section thro ugh gyrogonite ; x 100.

Nemegtichara prima n. gen., n. sp.. . . . . . .
Fig . 3. Nar an Bulak (Z.PaI.No.MgC har-IJ jB-9) : longitudina l section through gyrogonite; x 100.
Fig. 4. Tsagan Khushu (Z.PaI.No.MgChar-1I(B-18): longitud inal section through gyrogonite; x 150.

Croftiella grambasti n. Sp.. . . . . . .
Fig. 5. Tsagan Khushu (Z.Pa I.No.MgChar-lIjE-9) : a apical view, b lateral view, c basa l view; x 100.

Nerncgt Basin, Gobi Deser t, Mongolia, Paleogene (White Beds)

Photo: L. Luszczewska
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Grovesichara kielani n. sp. . . . . . . . . . . .. 64
F ig. 1. Naran Bulak (Z .PaI. No .M gCh ar -II /D-36) : a apic al view, b la tera l view, c bas al view,
Fig . 2. Naran Bulak (Z. Pa I.N o.MgCha r-1I/D -35) : a apical view, b latera l view, c ba sa l view, Type specimen,

Nern cgt Basin . Gobi Desert , M ongolia , Palcogcnc (Wh ite Beds)

All specimens x 100

Photo: L. Lu scczcwska
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Grovesichara stepanovi n. sp. . . . . . . . . . . .. 63
Fig. 1. Naran Bulak (Z.PaI.No.MgChar-IIjD-I7) : a apical view, b lateral view, c basal view; x 100. Type speci-

men.

Gyrogona sp. . . . . . . . . . . . . . .. 61
Fig. 2. Naran Bulak (Z.PaI.No.MgChar-II jE-7): lateral view; x 75.
Fig. 3. Naran Bulak (Z.PaI.No.MgChar-II/E-6): apical view; x 75.
Fig. 4. Naran Bulak (Z.PaI.No.MgChar-lIjE-5): longitudinal section through gyrogonite ; x 75.

Nemegt Basin, Gobi Desert . Mongolia . Paleogene (White Beds)

Photo: L . t.u sr crcwska
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Pcckichara lefeldi n. sp. . . . . . . . . . .
F ig. 1. Tsagan K hushu (Z.Pal. 1'\o.MgChar-IljC- IO): lon gitud inal section th rough gyrogonite ; >: 100.
F ig. 4. Tsagan K hushu (Z.PaI.No.MgCha r-Il jC-9) : longitu d ina l section th rough gyrog onite ; :< 100.

Gratnbast ichara tomato ( R EID & G ROVES) HORN AF R ANTZI EX

Fig. 2. Tsagan K hush u (Z.PaI.No. !\ fgC ha r- ll jC- ll) : longitudin a l section thr ough gyrogon ite ; x 100.

Mesochara lantinata n. sp.
Fig. 3. Na ran Bulak (Z.PaI.No.MgCha r- i I/C -I3 ) : longitud ina l sect ion through gyrogo nitc : ' 150.

Grovesicliara k ielani n. sp,
Fig. 5. Naran Bula k (Z .PaI.No.MgCh ar-Il /C -8) : longitu dinal section thro ugh gyro gonitc : .: 150.

Ncmcg t Basin, G obi Desert . Mongo lia . Paleogcnc (White Beds)

Photo : L Luszcze wska
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