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ABSTRACT

Eight genera and twelve species of dinoflagellate cysts recovered from the five
one in Chandigarh and four in Himachal Pradesh, h

reworked and reasons for such conclusion h
suggested for these sediments.

> Siwalik  scquer ces,
ave been recorded.  These eysts have been considered as
ave been discussed. A fluviatile cnvironment ol deposition has been

‘The source of the cysts has been traced in the Subathu Formation
developed in the cast and north-cast of the areas of study.

(Eocene)
of these cysts with those recorded e

Thishas been inferred from the close resemblance
ar ier from the Subathu Formation and from the then-prevailing palaeogeo-
graphic conditions which werc ideal for the deriv

ation of Subathu sediments of the cast and north-cast and
their redeposition at the sites of present study,

INTRODUCTION

Iincounter with reworked palynomorphs of older

age in younger sediments is
common in palynological studies.

‘ommon rock types coi taining reworked palynomor-
phs arc shale, siltstone, sandstone. limestone, marl, ctc. as they are made up of material

derived from pre-existing rocks whereas peat, lignite and coal are generally in situ depo-
sits and, therefore, are by and large devoid of reworked fossils.

In India, reworked palynomorphs have been recorded by Po1oNIE axD S
Permian palynotaxa from Mio-Pliocene sedimen ts), DEv (1961, Permian palynotaxa from
Upper Jurassic sediments), VENKATACHALA (1970, Permian palynotaxa from Upper Jura-
ssic sediments), San ann Kar (1970, Cretaceous palynotax
Banerjer, Misra anD Kosuar (1973, Permian palynotaxa from Miocene-Pliocene sedi-
ments), SALUJHA, REnMaN anp Kinora (1973, Permian palynotaxa from Mincene sedi-
ments), JAIN, San ano Siven (1975, Permian palynotaxa {rom Cretaceous sediments),
Durra (1978, 1979, Permian palynotaxa (rom Cretaceous and Miocene sedimen ts),
SAXENA (1979, Cretaceous palynotaxa from Palacocene sediments), Kar (1980, Permia
palynotaxa from Miocene sediments) aNnD KArR AND SAxENA (1981,
ceous palynotaxa [rom Eocene sediments).

AH (1960,

a from Eocene sediments),

n
Permian and Creta-

REWORKED PALYNOMORPHS FROM S1waLIK GROUP—Like other Indian sediments,
there are some records of reworked palynotaxa from the Siwalik Group too. NanDI(1972)
published Middle Siwalik palynoflora from the Mohand (East) field in Saharanpur
district of Uttar Pradesh. This assemblage, besides having typical Neogene taxa, consists
of Klukisporites, Goncavissimisporites and Tsugaepollenites which are characteristic of Mesozoic,
hence may be reworked. Matuur (1973) described a Lower Siwalik palynoflora from
Tharukhola-Chepang, north-east of Nepalgange, Nepal. Of this assemblage, Contignispo-
riles spp. A and B may be reworked Mesozoic spores. Dutta (1980) recorded some
reworked Permian miospores from the Siwalik equivalent rocks of Kamen g district, Aru-
nachal Pradesh. Durra axp Smvcu (1980) recovered an interesting palynoflora from
the Siwalik sequence developed in Kameng district of Arunachal Pradesh. From the
lower part (Unit D) they recorded typically Permian palynomorphs while from the middle
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Units G B and upper (Unit A) parts they recovered a mixture of Permian, Eocene and
Miocene palynomorphs.  The oceurrence of Permian and Eocene palynomorphs is due
o reworking.

Recently, Sincu AnD Saxena (1980, 1981), Saxena aNDp SmeH (1980, 1982a),
SAXENA, SARKAR AND SINGH (in press), SINGH AND SARKAR (in press) and SARKAR
M8 studied  palynofloras {rom  the various Siwalik sequences in  Chandigarh
and Himachal Pradesh (Map-1). In these assemblages, the authors observed the occu-
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Map 1. Geological map of o part ol north-western India showing the locations of the arcas of investigation
(modified after Karunakaran & Ranga Rao, 1979). 1. Gagret-Bharwain section; 2. Bhakra
. h 5 2,
Nangal section; 3. Nalagarh; 4. Ramshahr; 5. Chandigarh.
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rrence of a few possibly reworked dinoflagellate cysts.  These palynomorphs arc
comparatively poorly preserved than those of the original assemblages. Presence ol
such marine elements in fresh water Siwalik sediments is very interesting. A brief account
of these palynomorphs is given below :

REWORKED DINOFLAGELLATE ASSEMBLAG
Ger.us~—Cleistosphaeridium Davey, Downie, Sarjeant & Williams, 1566

Cleistosphaeridium diversispinosum Davey, Downie, Sarjeant & Williams, 1966
Pl. 1, Fig. 3.

Remarks—The present specimens possess almost similar size range as those descri-
bed by Davey, Downie, SARJEANT & WirLiams (1966) from the London Clay of England,
but the variations in processes are comparatively less in the present case.

Previcus record—DAVEY et al. (1966, London Clay, White CIliff Bay, Enborne and

Sheppey) ; Kuanna (1978) and SARKAR (1982, Subathu Formation, FEocene, Himachal
Pradesh, India).

Cleistesphaeridium disjunctum Davey, Downie, Sarjeant & Williams, 1966
Pl. 1, Fig. 6

Remarks—This specimen possesses similar size as the specimens recovered from the
Subathu Formation in Banethi-Bagthan area of Himachal Pradesh (Sarkar, 1982).
Previous record—DAVEY ¢t al. (1966, London Clay, White Cliff Bay, Enborne);

Knanna (1978) and Sarkar (1982, Subathu Formation, Eocene, Himachal Pradesh,
India).

Genus—Hystrichosphaeridium Deflandre, 1937 emend. Davey & Williams, in Davey
et al., 1966

Hystrichosphaeridium tubiferum (Ehrenberg, 1838) Deflandre, 1937 emend. Davey
& Williams in Davey et al., 1966

PL. 1, Fig. 5

Previous record—ConraD (1941) and Lejeune CARPENTIER (1970, Maestrichtian
of Belgium) ; Cookson (1953, doubtful Tertiaries of Victoria, Australia) ; GOrRrA (1963,
Turonian to Maestrichtian of Poland) ; Rossicnor (1964, Pleistocene of Israel, presumably
reworked); STANLEY (1965) and Drucc (1967, Maestrichtian to Palaeocene strata of
U. 8. A.) McINTYRE AND WiLson (1966) and WiLson (1967, doubtful attributions from
the undifferentiated formations of Antarctica in Erratics) ; BaLpis (1566, doubtful attri-
butions from the undifferentiated formations of Tierra del Fuego,Argentina) ; DaAvEY AND
WicLiams in DAVEY ¢l al. (1566) and Downie, Hussain aAND WILLIAMS (1971, Lower Eo-
cene of Hampshire and London basins); Zarrnerr (1967, Maestrichtian of U, S. A
DeConincek (1667, 1968, 1972) and Gruas CavacnNeTTO (168, Lower Eocene of Belgium) ;
WiLson (1968, Palaeocene to Lower FEocer.e of New Zealand); ARCHANGELSKY (1969,
undifferentiated Eocene of Argentina); DAVEY AND VERDIER (1971, Albian of Paris Basin),
Gruas CavacnerTo (1971, Lower-Middle Eocene of northern France); Eaton (1976,

‘Lower Eocene Isle of Wight, southern England); Kuanna (1978) and Sarkar (1982,
Subathu Formation, Eocene, Himachal Pradesh, India).
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Hystrichosphaeridium sp.
Pl 1, Fig. 10

Description—Chorate cysts, central body subspherical. Endophragm and peri-
phragm closely appressed in between the processes; endophragm smooth, periphragm
faintly granulose. Processes intratabular, tubiform, hollow, distally open and expan-
ded and of similar shape and size; distal margin of processes denticulate. Sulcal pro-
cesses slender, Archeopyle apical in position. Paratabulation indistinct.

Dimznsions—Size of the central body : 35—40 um, length of the processes : 15—
22 pm, width of the processes : 2—3 um.

Genus—Homotryblium Davey & Williams in Davey ¢/ al., 1966

Homotryblium tenuispinosum Davey & Williams in Davey et al., 1966
Pl. 1, Fig. 7.

Previous  record—DavEY aNp WiLLiavs in  DAVEY et al. (1966, London Clay,
southern England); Downie, Hussain anp WiLLiAMS (1971, Palaeogene of southeast
England); Caro (1973, Lower Eocene of northern Spain); Eaton (1976, Lower, Middle

and Upper Eocene, Bracklesham Beds); Knanna (1978) and SarkaRr, (1982, Subathu
Formation, Eocene, Himachal Pradesh, India).

Homotryblium plectilum Drugg & Loeblich, 1967
Pl. 1, Figs. 8, 13, 14

Previous record—AceLOPOULOs (1964, 1967, Upper Eocene of North Germany);
Druce anD LoeBricH (1967, Oligocene, Glenden Limestone, U. S. A.); Dutra anD

Jain (1980, Upper Eocene of Meghalaya, Irdia); Sarkar (1982, Subathu Formation,
Eocene, Himachal Pradesh, India). :

Genus— Operculodinium Wall, 1967

Operculodinium centrocarpum (Deflandre & Cookson, 1955) Wall, 1967
Pl 1, Fig. 4

Previous rccord—Coorson (1953, as Hystrichosphaeridium sp. a and sp. b, undiff-
rentiated Oligocene and Middle Miocene of Victoria, Australia) ; DEFLANDRE anD COOK-
sonN (1955, Middle Miocene of Victoria, Australia); Maier (1959) and GERLAGH (1961,
Middle to Upper Oligocene and Middle to Upper Miocene of North Germany) ; Brostus
(1963, Upper Oligocene of North Germany); Morgenroth (1966, Lower Eocene of
Belgium and North Germany); Acerorpouros (1967, doubtful attribution from Upper
Eocene of North Germany); Drucc (1967, Lower Palacocene-Danian of California,
U.S.A.); WaLL (1967, Pleistocene of Carribean Sea); WALL anp DaLg (1968, Pleistocene
of Norfolls) ; DEConNinck (1968) and Gruas-CAVAGNETTO (1968, Lower Eocene of Bel-
gium); Davey (1969, Upper Cretaceous-Senonian of Natal, South Africa); Gruas-
CavacnerTo (1970, Middle and Upper Eocene of the Hampshire Basin in southern
England), Gruas-CavaceNerTo (1971, Middle Eocene of northern France).

Genus—Hystrichokolpoma Klumpp, 1953 emend. Williams & Downie in Davey et al.,
1966
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Hystrichokolpoma salacium Eaton, 1976
Pl. 1, Fig. 11

Previous record—BavLtEs (1969, as Hystrichokolpoma eisenacki, possibly undifferen-
tiated Eocene of Rumania); Eaton (1976, Lower, Middle and Upper Eocene of southern
England); Durra ano Jain (1980, Middle Eocene of Meghalaya. India); SARkaRr (1982,
Subathu Formation, Eocene, Himachal Pradesh, India).

Genus—Spiniferites Mantell, 1850 emend. Sarjeant, 1970

Spiniferites membranaceus (Rossignol, 1964) Sarjeant, 1970
Pl. 1, Fig. 1

Previous record—RossioNoL (1964, Pleistocene of eastern Mediterranean) ; DAVEY
AND WiLLiaMs in DAVEY ef al. (1966, London Clay, Eocene); WarL (1967, Pleistocene
of Carribean Sea) ; SARKAR (1982, Subathu Formation, Eocene, Himachal Pradesh, India).

Spiniferites sp.
Pl. 1, Fig.

Description—Chorate cyst; central body subspherical. Endophragm and peri-
phragm closely appressed except beneath the processes and parasutural ridges, wall bet-
"ween the processes granulose. Processes small, slender, solid, bifurcated or trifurcated at
tips. Archeopyle precingular. Paratabulation not very distinct.

Dimensions—Size of the central body : 46 x40 wm, length of the processes : 5—
12 pm, width of the processes : 2—3 um.

Remarks—Only  a single specimen of this type has been found.
Genus—Thalassiphora Eisenack & Gocht, 1960 emend. Gocht, 1968

Thalassiphora sp. cf. T. velata (Deflandre & Cookson, 1955) Eisenack & Gocht, 1960
PlL. 1, Figs. 12, 15

Description—Gavate cysts. Endocyst oval and pericyst subspherical. Endop-
hragm and periphragm widely separated. Wall faintly granulose, fibro-reticulate; endo-
phragm thicker than periphragm. Archeopyle position not clear but appearing to be
precingular.

Dimensions—Overall size: 80—94 X64—67 um, size of the central body : 55—

66 X45—48 pm.

Remarks—The preservation of the specimens is poor but the overall appearance
and organization of the cyst body compares with Thalassiphora velata described by De-
FLANDRE AND Co0OksON (1955) from the Lower Tertiary sediments of Australia.

Genus—Areoligera Lejeune-Carpentier, 1938 emend. Williams & Downie n Davey et
al.,1966

cf. Areoligera sp.

Pl. 1, Fig. 9

Description—Chorate cyst; central body lenticular. Body wall made up of auto-
phragm only, which being faintly granulose in between the processes.
tabular and distally branched forming arcuate processes groups; mid-dor
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tral surfaces lacking processes. Archeopyle appearing to be apical. Paratabulation
indistinct.

Dimensions—Size of the central body : 38 um, length of the processes : 20—30
pm, width of the processes : 2—5 pm.

Remarks—Only a single specimen of this type has been recorded from the Upper
Siwalik of the Chandigarh area. Bad preservation precluded its identification upto
specific level.

DISCUSSION

The dinoflagellate cysts described in the preceding pages consist of 8 genera and
12 species. These cysts commonly occur in the marine and brackish water sediments all
over the world and their presence in the well accepted fresh water sediments of the Siwalik
Group is unusual.

When we first noticed such forms in the Upper Siwalik palynoflora from near
Chandigarh (SAxenA & SiNGH, 1980, 1982a), we thought them to be the contamination
cither in field or in laboratory. To check this, the samples were properly cleaned to
remove all extraneous matter and then remacerated, but same results were obtained.
Later, similar forms were recovered in other assemblages too, viz., (i) Upper Siwalik paly-
noflora fyom the Gagret-Bharwain Road section in Una district, Himachal Pradesh
(SingH & SaxeEna, 1980, 1981); (ii) Lower, Middle and Upper Siwalik palynofloras from
the Bhakra-Nangal area in Bilaspur district, Himachal Pradesh (SaxEna, SARKAR &
SINGH, in press); (ili) Lower Siwalik palynoflora from Nalagarh in Solan district, Hima-
chal Pradesh (Sarkar MS.); and (iv) Lower and Middle Siwalik palynofloras
from subsurface sediments of Ramshahr well in Solan district, Himachal Pradesh (Sincu
& SARKAR, in press). The recovery of such cysts even after all precautions and repeated
maceration of samples from various areas ruled out any possibility of their being conta-
minations.

The next question which puzzled us was that whether these cysts were a part of
original assemblage or reworked. To determine this, various parameters suggested by
earlier workers were considered. Wirson (1964) published a paper on the recycling, stra-
tigraphic leakage and faulty techniques in palynology. He mentioned that the recycling
of the palynofossils may be recognized in the following type of assemblages : (i) assem-

blages consisting of fossils of more than one geological age; (ii) assemblages consisting of

fossils with different biological stain reactions, (iii) assemblages consisting of fossils show-

ing differential preservation; (iv) assemblages consisting only of fossils recognized to be
geologically older than the rocks in which they occur; and (v)
fossils preserved in fresh water sediments. WirLson (1965)
di.ﬂ"erentiate reworked Mississippian fossils in Pennsylvanian sediments from Tj Valle

P1.ttsburg County, Oklahoma. Van GijzeL (1967a) suggested the use of ﬂuorescenzé
microscopy to detect reworked fossils in sediments. However, he clearly mentioned that
acritarchs, hystrichosphaerids and dinoflagellates, due to their different chemical nature
show no colour change with the increasing geological age (Van .G-IJZEL loc. cit.). The )
react differently upon fossilization processes in comparison with fossil ‘egi’nes -(VA.N.GI]ZEL}j

1967b). This method 1s, theref t reli . s .
various ages ore, not reliable for recognizing dinoflagellate cysts of

assemblages of marine
used the stain technique to

Kee . . - AT . .
| ping in me\\. the above points, the present dinoflagellate assemblage was
carefully studied, as mentioned below -
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W Presqvation 1 has heen ohserved i the preservation of the dinoflagellate
CYSI s comparatively poor, sometinies exi

ly poor pre iridentification upto
specific level, i contrast with the good preservadion of the ssociated spore-pollen assem-
blage.  Such dilterential preservidi

rades (l
and suggests them (o be veworked,

s eysts from

rest of the mioflora

(W) Poorvepresentation  10is o gene

[ experience that wherever we recover dino-
Hagellate cysts inan assemblage we get th i

in considerable namber, But in all the
assemblages studied here, these cysts show exceedingly poor represen

ion and not cven
asingle species could come in the percentage count.  Such poor recovery of these cysts
m the assemblages studied is an unusual f ( these may not he a part

of the original assemblage and might have been derived from the source rocks along with
the sediments and then redeposited.

lindicates

(i) Age and stratigraphical distribution—-1t heen noticed  that all the dinoflage-
Hate cysts vecorded here have already heen reported from the Bocene sediments of the
7arious parts of - the world indicating their wide distribution during that period of earth’s
history.  Although some of these species range upto Plio-Pleistocene, the others, viz. Cleis-
tosphaeridium diversispinosum, €. disjunctum, | lomolryblium lenuispinosum, H. plectilum (one record
from Oligocene, Glendon Formation, U.S.A., Druce & Loesric, 1967) and Hystrichokol-
poma salacium, ave restricted upto Focene and do not extend into younger sediments.
The occurrence of such species in Siwalik, even in the Upper Siwalik (Plio-Pleistocenc)
sediments is difficult to explain e¢xcept by the process of reworking.

(iv)  Differential stain reaction—The macerated residuc containing these cysts was
stained with Safranin and the slides were prepared in - the usual manner.  Observation of
these slides reveals that the dinoflagellate cysts generally accept less stain in comparison
to the spores-pollen.  The differential stain reaction points out that the dinoflagellate
cysts may be of different age than that of other fossils.

(v)  Marine forms in fresh waler sediments—1The Siwalik Group is a widely
accepted sequence of fresh water sediments. There is no positive evidence to indicate the
marince or brackish water origin of these sediments.  Occurrence of marine dinoflagellate
cysts in these sediments may therefore be attributed to reworking.

The above discussion explains  that the present dinoflagellate assemblages fulfil
all the conditions of reworked assemblage mentioned by WiLson (1964) and there re-
mains no doubt in their being reworked.

ENVIRONMENT OF DEPOSITION

It was well accepted, (ill late, that the Siwalik Group is constituted by fresh
water sediments, mainly bhecausc of the profuse occurrence of the vertebrate land fauna,
the total absence of marine megalfossils and other evidences, such as —cross-bedding

in the sandstones and red, ferruginous nature of the Lower Siwalik. But in 1958, GHosH

recovered some spores and pollen grains from  the Lower Siwalik sediments of Jawa-
lamukhi which suggest warm and humid climate in close proximity to the sca (TALUKDAR,
1982).  Rccently, palynologists of the K.I). Malviya Institute of Petroleum Exploration
have obtained some microfossils of undoubted marine origin in the Lower Siwalik sediments
but whether these forms are reworked or arc indigenous to the host sediments is yet to be

ascertained (TALUKDAR, op. cit., p. 110). 'I'he occurrence of such fossils in Lower Siwalik
sediments created doubt as to their being entire

:ly of fresh water origin.
208 Geophytology, 13(2)



In the present assemblages too, we found the fossils of undoubted marine origin
but, as explained earlier, all of them are reworked and, as such, do not have any bearing
on the depcsitional environment of he sediments in which they occur. The remaining
fossils which constitute the original asstmblage contain no elements of positively marine
origin. Instead, pollen grains of Potamogetonaceae, although less in number, have heen
recorded from the Upper Siwalik sediments of Gagret-Dharwain Road section, Himachal
Pradesh (Sinen & Saxena, 1981) and Upper Siwalik sediments of Hoshiarpur-Una Road
section, Himachal Pradesh (Saxena & Sinch, 1982b), which indicate exclusively fresh
water conditions. It is therefore reasonable to deduce the fresh water environment of
deposition for all the Siwalik sequences studied here and any tvpe of marine influence
therein is ruled out. -

Sourck AREA/FORMATION—It has already been mentioned that all the species of
dinoflagellate cysts recorded here occur in the Eocene sediments of various parts of the
world and some of them do not extend beyond Eocene. It seems, therefore, 1easonable
that these forms might have come frcm the nearby developed Eocene sediments. Not far
away fiom all the sections of the present study, Subathu Formation (Eocene) is very exten-
sively developed. The palynology of this formation has been studied in detail by Knanna
(1978) and SArRkAR (1982). Itisncteworthy that all the present dincflagellate species are
common t> the Subathu assemblage, and it is almost impossible to differentiate the present
forms from those of the Subathu assemblage except for the comparatively poor preserva-
tion of the former. The similarity in the two assemblages is such that a palynologist not
aware of the fact that these cysts are recovered from the Siwalik Group, may consider
them to be derived from the Subathu Formation.Occurrence of such forms indicates that
these might have been derived from the Subathu sediments developed in the east and
north-east (Map 1).

The palaeogeography of the area, as reconstructed by the earlier workers, during
the Siwalik sedimentation also supports the above contention. It is accepted that the
depositional site for the Siwalik sediments was providzd by a foredeep, formed due te the
rising of the Himalayan chain along its southern margin. The general slope of the area
can be envisaged towards the foredeep. It is, therefore, likely that the bulk of the
madterial accumulated there must have come from th: highland ar:a in the east and north-
east made up mainly of Subathu Formation, though some of the material must have come
also from the southern side through drainage water as indicated by the palynofloral
evidences (Lukose, 1969, Saxena & SincH, 1982a). In the light of the close similarity
of the present dinoflagellate cysts with those of the Subathu Formation and the then-pre-
vailing ideal palaeogeographic conditions for their derivation from the Subathu Forma-

tion and redeposition in Siwalik Group, it can safely be deduced that the Subathu Forma-
tion developed in the east and northeast would have been their source.

CONCLUSION

The dinoflagellate assemblages recovered from the various levels of the five
Siwalik sequences consisting of 8 genera and 12 species, were considered reworked be-
cause : (a) their preservation was comparatively poorer than that of the remaining paly-
nofossils; (b) their representation in all the assemblages studied was extremely poor and
even a single species did not appear in the percentage count; (c) all the cysts widely occur
in the Eocene sediments and most of them do not extend beyond Eocene; (d) they showed
differential stain reaction as compared to the rest of the palynoflora; and (e) they were
of undoubted marine origin and were recovered from the fresh water sediments.
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The environment of deposition of all the sequences studied here is interpreted as

fluviatile, and since the dinoflagellate cysts recovered herein are very similar to those re-
corded earlier from the Subathu Formation the source of these and also of the sediments
containing them has been traced in the Subathu Formation developed in the east and

north-east of the areas of present study.
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LXPLANATION OF PLATE 1

(All photomicrographs are cax500. The coordinates of specimens in slides refer to the stage of
Olympus microscepe no. 208125).

1. Spiniferites membranaceus (Rossignol) Sarjeant; Slide no. 6198, coordinates 8.4 x 116.8.
2. Spiniferites sp.; Slide no. 6194, coordinates 11.5 x89.5.

3. Cleistosphaeridium  diversispinosum Davey, Downie, Sarjeant & Williams; Slide no. 6891, coordinates
13.2%x83.8.

4. Operculodinium centrocarpum (Deflandre & Clookson) Wall; Slide no- 6289, coordinates 4.5 X 109.6.

5. Hystrichosphaeridium tubiferum (Ehrenberg) Deflandre emend. Davey & Williams in Davey, Downic,
Sarjeant & Williams ; Slide no. 6189, coordinates 7.5 x 109.5.

6. Cleistosphaeridium disjunctum Davecy, Downic, Sarjeant & Williams; Slide no. 6289, coordinates 20 x83.

7. Homotryblium tenuispinosum Davey & Williams in Davey, Downie, Sarjeant & Williams; Slide no.
6881, coordinates 7.5 x 109.5.

8,13,14. Homotryblium plectilum Drugg & Loeblich; Slide nos. 6882, coordinates 7 X 110.9, showing the
epitractal archeopyle; 6884, coordinates 16.5x113; 6884, coordinates 9 x 115.

9. cf Areoligera sp.; Slide no. 6871, coordinates 18.9 x 105.

10.  Hystrichosphaeridium sp.; Slide no. 6882, coordinates 5 x 104.5.

11.  Hystrichokolpoma solacium Eaton; Slide ne. 6289, coordinates 13.1 % 102.3.

12,15.  Thalassipiora sp. cf. T. velata (Deflandre & Gookson) Eisenack & Gocht; Slide no. 6892, coordinates
18.4 x74.6; Slide no. 6892, coordinates 15 x97.8.
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