Utrecht University Library

The flora of the Damuda-Panchet divisions

https://hdl.handle.net/1874/366535



https://hdl.handle.net/1874/366535

e

e e

[

-




UNIVERSITEITSBIBLIOTHEEK UTRECHT

RO

4100 7422



MEMOIRS

OF THE

GFOLOGICAL SURVEY OF INDIA.

e S

Palwontologia Indica,

FIGURES AND DESCRIPTIONS OF THE ORGANIC REMAINS PROCURED DURING
THE PROGRESS OF THE GEOLOGICAL SURVEY OF INDIA.

PUBLISHED BY ORDER OF HIS EXCELLENCY THE GOVERNOR GENERAL OF INDIA IN COUNCIL

(Ser. XII.)
THE FOSSIL. FLORA OF THE GONDWANA SYSTEM,

Vol. III
(LOWER GONDWANARS.)

By OTTOKAR TEISTMANTEL, M.D.,
Palxontologist, Geological Survey of India.

& f‘_“ ’ —) Tl & '
LTS Dayireetac = el Dt r@stes
| (1879): THE FLORA OF THE TALCHIR-EARHARBART BEDS. pp. 1-48; Pls, [

- X XVIE

1881) - THE FLORA OF THE -TALCHIR-EARHARBARI BEDS, pp. 49-64;

1-(Suppl-
T Pls, XXVIII—XXXI,
2 (1880) : THE FLORA OF THE DAMUDA-PANCHET DIVISIONS (first half);
1-77; Pls, T4—-XVId bis. pp.

THE FLORA OF THE DAMUDA-PANCHET DIVISIONS (Conclusion) ; pp

3 (1881) :
78.149; Pls. XVII4—XLVII4.

CALCUTTA:
S80I AT THE (5
OFFICE OF SUPERINTENDENT OF GOVERNMENT PRINTING;
GEOLOGICAL SURVEY OFFICE, AND BY ALL BO()KSELLﬁRS;
10NDON: TRUBNER & CO.

MDCCCLXXXIL

FRINTED At THR OFPICE OF SUFSRINTENDEXT OF GOVEENMENT PEINTING, MADLINGSUBIRENT, OALOUFTA
-



) |r'|—_|-| 7
¥ —t | il e
] Ll

Al

LS o ) B i g U R R

(*a
"

L

!
o
o e e RS AR S S

BT AT e IEE




THE FOSSIL FLORA OF THE GONDWANA SYSTEM IN INDIA.
You I1IL |

PREFACE.

the third of the Fossil Flora of the Gondwéna System i

India, is made up of four fasciculi, composing two parts. It contains theyllc'B m"m

tions and illustrations of the fossil plants of the Lower Division of the Gont)iscf’lpi

as represented in the survey collections, up to the beginning ogviiz
o

Tre present volume,

system, so far

year 1880.
Others subsequently received will be deseribed in a succeeding volume. Th
D 4 o

names of all the animal remains found in the vari -
flora have been recorded. Warigus, groups togesher iwith the
The first part of the present volume (composed s 2i
1, Suppl., published in 1879 and 1881) contains tlljle des;ilji;z:mfzzcécillltsﬁ;'1 and
he lowest groups of the Gondwéna system, viz., the Talchir shales and Karl:ltmflli'()?
beds. The former are present in almost every coal-field, at the base; Whj;h ¢111»1
Karharbari beds are typically developed in the Karharbdri coal-field a;d i e the
Jknown from the Mohpdni coal-field, and have recently been identiﬁed’ o thﬂlg glso
Rewah basin by Mr. Hughes. The Talchir shales haye mot, however, bee X i’(mth
fossiliferous in all the coalfields; at present we know of distinet fos;ﬂg fl‘l ound
following distriets only, viz. :— rom the
a.—The Deoghur (Kuraun) coal-field, in the Santdl Parganas, close to Khur
matdr and Muddaptr Stations, E. L Railway (Chord line); from h;-
['alchir fossils were first discovered by the Survey. ’ -
7.—The Kdranptra coal-field, in Hazéribdgh distriet, where Mr. T. Hughes first
ascertained their occurrence, and where I have myself recently Goﬂect(:f 1
Hughes’ fossils are included in this volume, while those cofl;
will be illustrated in a following volume.
ng of this year T also collected Talchir fossils in the Aurunga
face of the Latiahar hill. These will also ]tj,e

them. Mur.
lected by me
¢.—In the beginni
coal-field, on the porthern
included in the next volume,



iv ' PREFACE.

d.—Quite recently Mr. TTughes has sent Talchir fossils from the South Rewah
basin, Sohdgpur. This discovery is of importance in connexion with the
presence of the Karharbari beds (mentioned above), and of a typical Rani-
ganj group, showing that similar relations existed here as during the
formation of the Bengal coal-fields.

The Karharbdri beds are highly fossiliferous where known to exist. The first
impulse to our knowledge of this interesting flora was given by Mr. I. J. Whitty,
C.E., late Superintendent of the Karharbari Collieries, L. I. R., who in 1876
sent to our Museum a magnificent slab of shale, containing, as it were, the nucleus
of the entire flora, as afterwards made known. I have subsequently visited the
coal-field several times, and with the kind assistance of the officers in charge
I have made the collection of Karharbéri plants which now fills five table-cases in
our Museum comprising the specimens deseribed and figured in this part.

In the Mohpani coal-field one bed is also highly fossiliferous from which I
collected in 1878. There were also some specimens from earlier times in our
collections, probably collected by Mr. J. G. Medlicott.

This first part contains 31 Plates (six of which are double Plates), illustrative
of the flora of the Talchir shales and Karharbdri beds; on the whole tolerably well
executed.

The second part (composed of two fasciculi, Nos. 2 and 38, published in 1880
and 1881) treats of the fossils of the Damuda and Panchet Divisions. They are
more numerous than those of the Talehir-Karharbdri beds, especially in the Damuda,
Division, which is ¢he coal-bearing portion of the Gondwdna system.

In bringing together the specimens of these rocks, many officers of the Survey,
past and present, have contributed.

The descriptions and illustrations refer to all the fossils hitherto known from
these rocks excepting those recently collected by Mr. Hughes in South Rewal and
by myself in the Kéranptra and Aurunga coal-fields, which have, however, been
mentioned in their respective places. They will be described and illustrated in the
next (fourth) volume of the Gondwdna Flora.

This second part is paged separately from the first one, and has, like it, a
separate index.

It is illustrated by 47 Plates, also numbered separately, their numbers being
distinguished by the addition of an 4 after the Plate number.

Although this volume concludes a description of the whole Gondwdna flora as
at present known, this can only be regarded as a basis for further researches; for
large areas remain unsurveyed and additions to our collections are made continually.
These will in due time be made known by descriptions and illustrations, always
with reference to the volumes already published.

OTTOKAR FEISTMANTEL, M.D.
Caleutia, June 1881.
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THE FOSSIL FLORA OF THE LOWER GONDWANAS.

" IL—THE FLORA OF THE DAMUDA AND PANCHET DIVISIONS.

WITH PLATES T4A—XVI A bis.

BY

O. FEISTMANTEL, M. D.,

FALEONTOLOGIST, GEOLOGICAL SUEVEY OF INDIA.

The fossil flora of the Damuda division, the chief coal-bearing group of the
Lower Gondwdnas, is much more numerous than that of the Talchir-Karharbari
beds, both as regards the number of specimens and species, while, on the other
hand, the flora of the Panchet group, the uppermost member of the Lower Gond-
winas and locally overlying the Damuda division, is a very small one. The deter-
mination and comparison of the plants of the Panchet group has shown, that to a
very great exteunt they are forms which are already represented in the Damuda
sub-division, for which reason I have decided upon deseribing both floras together.
Before proceeding to the description, I shall enumerate the fossils of the various
coal-fields according to the groups and localities, as far as known at present, from
which it will be best seen what fossils are known from the various groups and in
what relation they are to each other.

In the Raniganj coal-field, where the Damuda division appears. best developed,
it was sub-divided into three groups : the Bardkar group (being best developed in the
west of the field on the Bardkar river), Iron shales, and Raniganj group (so named
from the town of Raniganj); and itis yet overlaid by rocks comprised under the
heading * Panchet division.” The other Bengal coal-fields show the same groups
more or less developed: while in the fields to the west and south certain groups

! For general understanding, T may mention that the lower portion of the Gondwéna system is sub-divided into
three divisions, which are in ascending order: () tne Talchir division, which includes the Talchir group proper and the
Karharbéri beds ; (3) the Damuda division, which contains most of the Indian coal, and is again sub-divided into three
groups ; (¢) the Panchet division, the top of the lower Gondwénas.

For further information see the Memoirs of the Geological Survey, and especially the Manual of the Geology of
India, 1879, Vol. I, pp. 107—134.
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oceur, some of which differ in mineral character from those of Bengal, yet palzeon-
tologically can be correlated with the latter. This will be indicated in discussing
the fossils of the various coal-fields, taking them in order from east to west and
south, as observed in the Manual of Indian Geology (Vol. I, p- 162).

A.—Turg RAIMATAL REGION.

Rdjmahdl Mills—In his memoir on the geology of the Rajmah4l hills,
Mr. V. Ball treats fully of the Damuda series of this avea, showing that it mostly
belongs to the Bardkar group. Only very few fossils are known.

Mr. Ball mentions some leaves of Glossopteris (1. ¢., p. 27) from shales near
Ramgarh (south of the Brahmani river), and there ave a few specimens in our
collections from some other localities :—-

1. Musinia, on the Brihmani river (Brahmani coal-field).
Fertebraria indica, Royle—one specimen distinetly branching.
Glossopleris sp.

2. Burgo, in the Pachwara coal-field, on the Bansloi nadi, west of Amrapara.
Vertebraria indica, Royle.
Macroteniopleris daneoides, Royle (this specimen will be found figured in the next part,

Plate XX1 4, fig. 2).

Glossopteris communis, Fstm.—$wo or three specimens of the usual form.

At these two localities the plants are preserved in dark-grey ‘coal-shale usually met with in
the Barakar group.

3. There are a few fossils from two other localities, differing lithologically
from the mode of preservation usual in Bardkar fossils. One of the localities, as
indicated on the lahels, is “ Lohundia, upper bed below trap.” The rock in which
the fossils (which, according to our present knowledge, must be considered as
“Damuda fossils) are preserved, is a light purplish-grey, fine, soft shale, which
resembles more some shales from the Upper Gondwdnas, and I think these
are the shales to which Mr. Ball refers (/. ¢., pp. 47 and 48), saying that
the white beds of the Dubrajpur group on the Kair Pahar “were considered
by Mr. Blanford (MSS.) to have so strong a resemblance to some in the vicinity of
Lohundia and Ramzanpir in the north of the avea, that he suggested a possibility
that the latter should be referred to the same group; but he added that the resem-
blance may only be accidental.” In this latter conjecture Mr, Blanford was pro-
bably correct; for the fossils from Lohundia, as far as known, must be classed
with the Lower Gondwdanas, although they may represent a higher group than the
Bardkars, for I have determined—

Glossopteris communis, Fstm., with a very narrow net-venation.
Glossopteris indiea, Schimp., a narrow-leaved form.

! Mem. Geol. Sury., India, Vol. XIII, pt. 2, 1877,
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Glossopleris angnstifoliv—Bgt, This form is especially represented in the Raniganj group.

Small, seale-like leafiels : similar to some in the Raniganj group.

Winged sceds—of which I can form no opinion to what plant they might belong, as no other
plants but Glossopteris ocenr with them. Winged seeds of the same nature are known
from the Raniganj (Kdmthi) group inthe Raniganj field, South Rewah and Satpura
basin (Bijori horizon). _

These fossils show a decided relation to those of the Raniganj group, and it is perhaps not im-
probable that these beds at Lohundia (in the Hura coal-field) represent that group—a

view already suggested by Mr. Ball in his Geology of the Réjmahél hills (7. ¢., p. 26)

4. 'The other locality lies further to the south of the area. Two specimens
are preserved in- our collection, both being of identically the same rock. There is
no other record about them except that one bears the inscription © Dubrajpur.”
They consist of a purplish-grey shale, the fossils on it being much paler. They
most probably come from the Gopikdndar beds, close to the east of Dubrajpur
(Z. ¢., p. 186).

It is very much to be regretted that their exact position is not known, for
although there is a Glossopteris preserved in them, yet there is also another fossil, a
broad-leaved Phyllotheca, very mueh similar to one from the Siberian J ura, recently
described by Prof. Schmalhausen® of Kiew. This association is of a certain impor-
tance : for either are these fossils from the Damuda rocks of Gopikdndar, and then
there is another fossil of genuine jurassic type in association with Glossopteris,
or they are from the Dubrajpur group (judging from the Plyliotheca), when there
would be another instance of Glossopteris in Upper Gondwénas. TIn either case
the discovery of the new Phyllotheco here in India is of interest ; it will be figured on
Plate XIV A bis ®).

The fossils represent two species only :—

Phyllotheea vobusta, n. sp.—the new species mentioned abhove, (P1. XTIV A Bis.)
Glossopleris communis, Fstm.—Both from “ Dubrajpur,”

B.—Birpnum, DrocARHE, AND KARHARBARI REGTION.

From this region very few fossils can be recorded as coming from the
Damuda series, and only from two coal-fields :—

1. Sahajori coal-field, in the Deogarh ares.—In his report on this coal-field,’
Mr. Hughes mentions in the Bardkar group (p. 254) many fine specimens of Glos-
sopteris m the shales accompanying the coal,” but he does not mention any
species, and I could not identify the specimens in our collections.

! Mem. de I'Acad. Tmp. d. Se. de St. Petershourg, VII Ser., Tome XX VII, No. 4.

3 As T identified it only after the plates were numbered, I had to interealate a new plate after Plate
XIV .4 as XIV A Bis.

¥ Mew. Geol. Sury., India, Vol. VIT, 1870.
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2. The Jainti or Karaun field deserves notice, because that here the first,
and up to date the most numerous, Talchir fossils woere found, which were des-
cribed in my previous paper, and which will also be taken into the comparative list
of the Lower Gondwdna fossils.

8. Karharbdri coal-field—In my Flora of the Talchir-Karharbéri beds' T had
an opportunity to point out, that in the Karharbdri eoal-field, which is mostly
composed of Talehir and Karharhdri beds, at one locality only, on the Taumki hill
(in the southern portion of the field), there were found a few fossils which indicate
a higher horizon than that of the Karharbiri beds, and I thought it best to
consider the beds on the TLumki (Komaljore) hill as representatives of the
Damuda division. T also indicated that the seam on the Bhudua hill may be of the
same horizon.

The Lumki hill fossils are—

Schizonewra gondwanensis, Fstm. Fragmentary, but distinet. This fossil is, it is trues
especially frequent in the Raniganj group, but it also is known in the Bardkar group,
and the genus in the Talchir division also.

Vertebraria indica, Royle. Known from the whole Damudas.

Sphenopleris polymorpha, Fstm. Known from the Raniganj group also.

Glossopleris communis, Fstm. A common Damuda fossil.

Gangamopteris, sp. A form resembling somewhat certain long-leaved forms of Ganghmopteris
cyelopleroides, Fstm., of the Karharbari beds.

From the stratigraphical position of these beds on the Tumki hill, T suggested
that they should be considered as helonging to the Bardkar group.

The fossils of the Karharbdri beds, including those which I recently (April
188Q.? collected from the second seam at shafts No. 24 and No. 40 (Passerabhia),
from which seam hitherto no fossils were known, will be taken in consideration at
end of this chapter, when the general table of the Lower Gondwdna fossils will be
given.

C.—DamupAs VALLEY REGION.

L. Damuda valley coal-fields.—From this region the greatest number of fossils
have been hitherto made known.

1. Raniganj field—It was in this coal-field that the Damudas were earliest
studied in detail, and where a regular three-fold grouping was first established.
In this coal-field also the Panchet rocks were first separated. All these groups are
fossiliferous. A detailed description of this field was given by Mr. W!T. Blanford.?
From this coal-field also plants were first described by European authors, as I shall
mention when speaking of the Raniganj group.

. - ! Pal. Ind., Ser. XII, 1, pp. 43, 44.
* Mem. Geol. Sury., Indis, Vol. ITL
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a. Bardkar group.—In 1877 T visited the western portion of the Raniganj
coal-field where the Bardkar group is best developed, and collected a number of
fossils from these beds at two localities. A short account of my observations was
given at that time,' to which some slight corrections are now required.

The fossils are (T find it necessary to introduce also the new names already
here)—

Verlebraria indica, Royle—Various forms, amongsl them also several branching specimens.
(Figured on PL XTII4, figs. 1, 2, 4,8, Pl. XIV 4, figs. 1, 4). From Kumerdhubi and
Nirscha.

Byuiselaceous stems,—These may be either of Schizoneura or Phyllotheea (Pl XI114,
fig. 7). Kumerdhubi.

(llossopteris communis, Fstm. (Figured PL XXXIT4, fig. 2). Kumerdhubi and Nirscha.

GL. communis, var. stenoneura.—A variety with a much narrower net-venation than in the
original species (Pls. XXXI14, fig. 8, XXXIII4, fig. 1). Kumerdhubi,

Gl dndica, Schimp. Kumerdhubi.

Gl. brownizna, Bgt. Kumerdhubi.

G¢. damudica, n. sp. (Pls. XXX14, figs. 1-3 ; XXXILA, fig. 1). Kumerdhubi,

Gl.ingens. n. sp.  Fragmentary, (PL. XXXT4, figs. 4, 5). Kumerdhubi.

Gl intermittens, n. sp. (Pl. XXXIIL4, figs. 2-4). Nirscha.

Augiopteridivm infarctum n, sp. (Pls. XXX IV 4, figs. 4, 5.) Kumerdhuhi,

Squame: gymnospermarum () Scales of cycadeous plants (PL XLVII 4, figs, 19-21). Ku-
merdhuabi.

These are all the plants at present known from the Bardkar group in the Rani-
ganj field.

The next horizon in this field and from which plants are known is that of—

b. The ironshales—These shales being generally very fine and compact, the
fossils are mostly well preserved. They are, however, only very few—

Glossopleris communis, Fstm.

Glossopteris damudica, n. sp. A splendid specimen will be figured on Pl XXX4, fig, 1.

An insect-wing-like leaf, figured on PL XVI4 s, figs. 7, 7a. '

Coniferous stems. There are several fragments of stems, with little gears, which remind
very much of coniferous stems, and which again agree with a Siberian plant, 1
shall refer to it more closely when deseribing these fossils in  the proper place,
Pl. XLVII 4, figs. 5-7.

The best of these fossils are from Kulti, on the Barikar extension of the East
Indian Railway.

¢. Raniganj group.—This group contains in this coal-field the richest coal-
seams ; from it also most of the Lower Gondwéna plants are known. From this
group also the first fossils were known to European authors, Already in his
“ Prodrome d'une histoire des végétaux fossiles, 1828, Adolphe Brongniart mentions

! Ree, Geol. Sury., Vol. X, p. 73.
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G'lossopleris  browwiane from Raniganj' and a Zeugophyllites calamoides from
the same locality.

In his « Histoire des végétaux,” ete., we find another species of Glossopteris,
i. e., Gl. angustifolia, also from Raniganj. TProf. Goppert (1836) and later Schimper
(1869) gave copies of Brongniart’s drawings. At present the flora is much more
numerous, for besides that there was in our Museum a large collection of plants
from the Raniganj field, made during the survey of that field, I had an op-
portunity to collect several fossils myself in the neighbourhood of Assensole,? and
I had also a collection of plants from Raniganj placed at my disposal by Mv.
J. Wood-Mason.?

Most of these fossils are ferns, which will be illustrated in the next number,
but a list of them all is given now.

BQUISETACEZ.

Schizoneura gondwanensis, Fstm. Raniganj; Assensole, north branch of the Nunia river.
Pls. 14, T14,1114, figs. 1,2 ; PL.IV4, figs.1,2; PL. V4, figs. 1—5; Pl. VL4, figs. 1—3 ;
PL V114, fig. 2; Pls. VII14, X1V 4, fig. b.

Stalls of Schizonenra. Pl IXA, figs. 1—6. Raniganj.

Plyliotheca indica, Bunb., the real form. Pl X114, fig. 6. - Raniganj.

Fertebraria indica, Royle. Pl X114, figs. 10, 11 ; PL. XIIT4, fig. 3; PL XIV4, figs. 2, 3.
Raniganj, Assensole, (northern and southern branch of Nunia river), &e.

Trizygia speciosa, Royle. Pl XI4, figs. 1, 3,4, 5,7, 8; Pl X1I4,fig. 1. Raniganj, Mangalpur.

FILICES.

Sphenopteris polymorpha, Fstm. Raniganj. Pls. XV4, XVId, figs. 5, 6; PL XVI4 his,
figs. 1—6. Sitarampur. PL XVI4, fig. 3.
Alethopleris (dsplenium), comp. whitlyensis, Gopp. Raniganj. PL XIX4, figs. 2, 2a.
Alethopt. lindleyana, Royle, Raniganj, PL XVIILd, fig. 2; PL XI1X4, figs, 3,4; PL XXIII4,
fig. 10; Pl. XXXIX4, fig. 11.
Alethopt. phegopteroides, Fstm. Raniganj. Pl XVIILA, fig. 1.
Pecopteris affinis, McClell. Raniganj. PL XXXIX4, fig. 10.
Merianopieris major, n. sp.  Raniganj field. Pl XIX4, figs. 9—11.
Macroleniopleris danwoides, Royle. Raniganj. Pl XXA4.
Palaovittaria Furzi, Fstm. Raniganj. PL XLIVA
Glossopteris communis, Fstm. (type). Raniganj field ; Assensole, north branch, Nunia river.
PL XXIX4, fig. 4; PL. XXXV4, figs. 1, 2; Pl XXXVI4, figs. 1—3.
(il. communis, var, stenonewra. Raniganj. Pl. XXXVIII4, fig. 5.
Gl. indica, Schimp. Raniganj. PL XXV4, fig. 3; PL. XXXV 4, fig. 3.
GI. browniono, Bgt. Raniganj. Pl. XXVIL4, fig. 4.
Gl intermedia, n. sp.  Raniganj. Pl XXIX4, figs. 3, 6.
! Written Rana-Gunje in Brongniart’s work (pp. 54 and 169).
* 1 gave ashort account of them in Ree. Geol. Surv., India, Vol. X, p: 76,
* These were already deseribed by me in the Jour. As. Soc. Bengal, 1876, (Vol. XLV.)
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Gl. retifera, Fstm, Raniganj ; Sitarampur. PL XXVIII4, figs. 2, 7,105 Pl XLI4, fig. 9.

L. conspicne, n. sp. Raniganj ; Aseemole north branch of the Nuula river; Dadka; Sitardm-
pur. PL XXVIII4, figs. 1, b, 6, 8, 9.

GU. divergens, n. sp. Raniganj. Pl. XXVIILS, figs. 3, 4.

Gl. angustifolia, Bgt. Raniganj; Assensole, south branch of the Nunia, PL XXVII4,
figs. 6, 8, 9, 11—13; Pl. XXXIV 4, fig. 3; PL XXXIX4, ligs. 1, 2.

GI. formosa, n. sp. Raniganj. PL XXXIX, figs. 3—7.

GL. orbicutaris, n. sp. Raniganj ; Assensole, north branch of the Nunia viver. PI. XLI4,figs. 1,2

Glossopteris, sp. Raniganj. Pl XXXIV4, figs. 1, 2.

Gangamopleris whitltiana, Fstm, Raniganj. Pl XLIII, figs. 1, 2.

Gangmmopteris, sp. Raniganj. Pl. XXVII4, figs. 7, 10.

Gungamopteris anthrophyoides, n. sp.  Assensole, south branch of Nunia river. Pl. XXXTX4,
figs. 8, Ba.

Belemunoplerts wood-masoniana, Fstm., Raniganj. PL XLIIT, figs. 8, 4.

Sagenopteris(?) longifolia, n.sp. Raniganj. Pl LX4, fig. 1.

Sag. (?) polyplhylla, Fstm. Raniganj. Pl XLI4, figs. 8, 4; Pl. XLI114, fig. b

Sagenopteris, sp.?  Raniganj. Pl XLI, fig. 7; PL XLIT, figs. 2, 4.

Actinopleris ? bengalensis, Tstm. Pl. XIX 4, fig. 1. Raniganj.

Dictyopteridium sporiferum, n. sp. Pl. XXIII4, fig. 12.

CYCADEACE .
Plerophyllum burdwanense, Fstm, Raniganj. Pl XLVITA, fig. 1
Noggerathiopsis (= ? Rhiptosamites) hislopi, Bunb,, sp. PL XLV, figs. 10, 11.
Squame. Ramiganj. Pl. XLVII4, figs. 8, 16.

CONIFERA.

Foltzia ? scale. Raniganj. Pl XLVIIZ, fig. 19.
Samaropsis comp. parvula, Heer. Raniganj., PL XLVII4, figs. 14, 15.

If we compare the fossils enumerated above, we shall find that all the plants of
the Bardkar group, except GI. ingens, n. sp., Glossopteris intermittens, n. sp., and
Angiopteridium infarctum, n. sp., ave found also in the Raniganj group, and that
two species of the three from the iron shales ave both in the Barikar and Ranjo: ganj
groups. The Raniganj group is the richest in forms, and in this group in this coal-
field altogether the most species have hitherto been distinguished.

d. Panchet group.—This group was established in Mr. Blanford’s veport, and at
first a lower and upper division was distinguished ; but later, the name Panchet was
retained for the lower division only, as belonging to the Lower Gondwénas, while the
upper Panchet group, although no fossils have been found in it, is considered
as probably representing the Dubrajpur group. We have to deal here with the
lower portion only, or with the Panchet group proper. Tt is fossiliferous, and is the
only group of the Lower Gondwénas in which hitherto animal fossils have Deen
found numerously,
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ANIMATS,

Dicynodon orientalis, Huxley. Deoli, Damuda river, south-west of Assensole.
Ankistrodon indicus, Huxley, Ihid.

Gontoglyptus longirostris, Huxley., Jéid.

Pachygoma incurvata, Huxley. 7bid.

Lstheria (comp. mangaliensis, J on.) South of Maitur, north-west branch, Nunia river,

PLANTS.

Sekizoneura gondwanensis, Fstm., The same species as in the Ra
west branch of the Nunia river, north-west of Assensole. Pl X 4.

Pecopteris concinna, Presl. Pretty frequent. Ibid. Pl. XVIIL4, figs. 1—6.

Cyclopteris packyrhachis, Goppt. Ihid. Pl XVIIA e, 7.

Oleandridium corp. stenoneuron, Schimp. Thid. Pl XIX4, figs. 5—8.

Glossopteris.  Two species can be distinguished, althou
but the net-venation ean be well seen, and it can be refe
division, ¢,¢,—

niganj group. Maitur, north-

gh the specimens are only fragmentary,
rred to that of two species in the Damuda

Glossopt. indica, Schimp., and 61, communis, Fstm. Ihid, (Figures see in Ree, Geol, Sury.,
India, Vol. X, pp. 189, 140, figs. 3—8, on plate facing page 140).
Samaropsis comp. parvula, Heer, Several winged seeds, which are of the same type as those

already mentioned in the Raniganj group, only a little smaller, North-west branch of the
Nunia river. PL XLVIILA, figs. 11—13.

A comparison of the fossils in the Panchet division with those in the Raniganj
group shows that there is great resemblance of the two floras, four species out of
seven being identical.

The Estheria appears to be identical with some forms occurring at other loe
which are also considered as representatives of the Raniganj group.

Further general remarks can be given only at the end, when the floras of the
other distriets have been named.

2. Jharia coal-field —The next coal-field from which we have to record fossils
of the Damuda series is the Jharia coal-field, to the west of the Raniganj field.

Several fossils were colleeted by Mr. Hughes, by whom the coal-field has been
described ;' and T published a short note on a Dicksonia from this coal-field.* Al
the groups of the Damuda series and also the Panchet rocks are found in this field,

but fossils were only found in the Bardkar and Raniganj groups ; from the latter the
fossils are in our collections.

alities,

a. From the Bardkar group Mr. Hughes mentions (L ¢., p. 811)—
Vertebraria (indica, Royle).
Glossopterss, sp,

! Mem. Geol., Surv,, India, Vol. V, pp- 227—336.
3 Rec, Geal, Surv., India, Vol X, p. 198, figs. 10, 11.
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6. From the Raniganj group are known (Z c., p. 313).

Schizonewro gondwanensis, Fstm. PL IV 4, fig. 3.

Vertebraria indica, Royle.

Dicksonia hughesi, n. sp. Pl XXII14, figs. 1, 2. :
Alethopteris (dsplenium) comp. whitbyensis, Gopp., Pl LX 4, figs. 2,3,
Macroteniopteris daneoides, Royle. Pl. XX, fig, 1.

Glossopterds cr)»fmrzza_m's, Fstm, Pl XLd4, fig. 4.

Also from the Talchirs a Glossopteris is mentioned (I e., p. 243). .

3. Bokdro coal-field.—The next field to the west of the Jharia coal-field is the
Bokdro field, which was deseribed by Mr. T. H. Iughes in 1869.! All groups of
the Damuda field occur; fossils, however, were very rare, and occurred in the
Bardkars and the Raniganj group only. I could identify only one specimen in
our collections. '

a. Bardkar group.—Mr. Hughes mentions the genus Asterophyilites on p. 40
of his report from a section near Layeo. This specimen I have identified in our
colleetions ; it bears alabel on which is writton: “ Asterophyllites, Bokaro coal-field.”
The specimen is, however, not an dsterophyllites, but Trizygia speciosa, Royle.

b. Banigaij group.—From this group one fossil only is mentioned by Mr.
Hughes (. ¢., pp. 63,161) from near Hurdeeamo, south-west of Sarun. Mr. Hughes
mentions Sehizoneura as being very numerous here; I think we can with all pro-
bability presume that it was the common Raniganj species Schizoneura gondiwa-
nensis, Fstm,

4. The Kdranpira field deserves a motice here, only in so far as the Talchirs
yielded several fossils, which I have already described (Z. ¢.), and they will be
named again in the general comparative table of the Lower Gondwéina fossils.
The Damudas did not yield any fossils.

I1. Coal-fields of Palmaun (Palamow).—Of this area, the Auranga coal-field
only, deseribed by Mr. Ball, 1878,% comes into consideration, as having yielded some
fossils.—Mr. Ball describes the Bardkar and Raniganj groups and also the Panchet
group. He did not, however, collect any fossils from the Damudas, only a few
from a doubtful horizon, to be mentioned presently.

Bardkar group.—A few fossils were brought in 1879 by Mr. Grieshach, col-
lected (on his way to the Sirguja coal-fields) in the Auranga coal-field, at a locality
west of Murup, in the coal-beds, most likely Bardkars : these fossils were :

Prizygia speciose, Royle.

Glossopleris eommunis, Fstm.

I have mentioned them already in a short note in the Records for 1880, p- 65,
Doublful horizon.—South-east of Panripara, near Latiahar, Mr. Ball® found

! Mem. Geol. Surv., India, Vol. VI, pp. 39-108,
-* Mem, Geol. Surv., India, Vol. XV, Pt 1.
* Mem, Geol. Burv., India, Vol. XV, Pt. 1, p. 89.
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several fossilsin a red shale, like some shales of the Mahédevas, but as they were
in immediate proximity of a fault, it was not possible to determine with certainty
the true horizon ; this is much to be regretted, for the fossils, compared with
others, are of decidedly Damuda forms; yet they might as well come from the
Panchet rocks, and it would even not be surprising, although very interesting, if
they were from the Mahddevas. On the label, which Mr. Ball gave me with the
fossils, he wrote “ horizon uncertain, but apparently Mahddevas.” In this case they
would be from the Upper Gondwénas, But at present I name the fossils here,
treating them as of the Panchet group ; they are : —

Vertebraria indica, Royle.

Pecopteris 2 ov Cyclopleris ?

Glossopteris communis, Fstm,

Gl. indica, Sehimp,

G, damudics, n. sp.

Squama gymnospermarvm., These are also known from the Raniganj group.
Samaropsis ?—small winged seeds.

D.—SoN, MAHANADI, AND BRAOMANTI REGION.

1. Ramkola and Tatapdni coal-fields.—These fields, in the castern extension of
the Son basin, were lately surveyed by Mr. Grieshach!, who also brought a good
collection of fossils upon which I gave a short note in the Records.? Of the Damuda
series Mr. Grieshach distinguished the Bardkar and Raniganj groups, and also the
Panchet division. All were found fossiliferous. T shall at present give only a
general list of the fossils from all groups collectively :—

Nawgs. Bardkar gronp. Raniganj group, Panchets,

Vertebraria indica, Royle ... | Sendur river, west of Mit- | Between Mahan river and
gain; on the Ledho nala| Tamor hill; nala bet-
near Karamdiha; between | ween Gouri and Ghui;
Mahan river and Tamor | Morne river, morth of
hill, near Majurdaki; Suk- | Parasdiha.

nai nala, north of Sarsera.

Schizonewra  gondwanensis, | . Nola at Budatand; near| ..
Fstm, Lanjit,

Glossopteris communis, Fstm. | Sendur viver, west of Mit- | Banki nala, between Ledho nala near Karamdiha,

;ira.in; west of Chumra; Le- | Chumra and Gidhi; east

dlio nala near Karamdiha ;| of Ghui; south of Nowa.

west of Dhonda; Suknai | dih; Ledho nala.

nala, north of Sarsera.

Glossopt. var. stenomewra. ... | ... North of Meguli

! Mem. Geol. Surv., India, Vol. XV, Pt. 2.
* Vol. XIII, pt. 1, p. 65.
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Names. Bardakar group. Raniganj group, Pancheta.
l
|
{
Glossopt. brownione, Bat. ... | Sendur river, west of Mit- oo
gain.
Grlossopt. damudica, n, sp. .., | Sendur viver, west of Mit- | Morne river, north of Pa.

gain;  between  Mahan | rasdiba.
river and the Tamor hill.

Glossopt. indica, Schimp. ... | Betwesn Mahan river and |Between Chumra and Gidhi.| Ledho nala.
the Tamor hill (Major-
daki); north-west of Reonti;
west of Dhonda.

G lossopt. angustfolia, Bgb. ... Banki nala, between | Ledho nala.
Chumra and Gidhi; he-
tween Mahan river and
Tamor Lill; Morne river,
north  of  Parasdiha;
Budatand nala  near
Budatand ;  south of
Nowadih; in the Ledho
nala,

Glossopt. vetifera, Fstm. .| Banki mnala, hetween
Chumra and Gidhi.

Glossopt. formosa, 0. sp. ... South of Nowadih T e

Glossopteris, sp. el e Nala west of Narolah.

Thinnfeldia  comp. odon- | .. sewren Ledho nala near Karam-
topteroides, Morr., sp. Pl diha.

XXTITA, figs. 6-8.

Niggerathiopsis hislopi, Fstm.| Between Mahan river and e s
Tamor hill (Majurdak);
Suidud nala, 13 mile north
of Bheria.

The observations of interest which can be based on these fossils are —

a.—The establishment of the true Raniganj group.

6.—The close relation of the various groups, especially of the Raniganj-Panchet groups. The
fossils which T have marked as coming from the Panchet group might as well be con-
sidered as coming from the Raniganj group, but it appears that stratigraphically these
localities belong to the Panchet group.

2. South Rewoh and Sohdgpur~Urnder this title a very large portion of the
great Gondwéna basin of the Son has hitherto been described (see Manual, Geology
of India, pp. 199-204). The names indicated the two areas where the lower (coal-
bearing) groups are exposed, on the north-eastern and the southern margins of the
basin. Since the early explorations the Sohdgpur distriet has been transferred to
the Rewah State, so that it is now more truly South Rewah than is the area so
designated ; for this latter we may therefore substitute the name Gapat coal-fields,
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from the large tributary of the Son which drains that part of the ground. A survey
of the whole basin has recently been undertaken by Mr. Hughes; there are several
fossils amongst our older collections brought by Mr. J. G. Medlicott and Mr. Hacket ;
lately a good number of fossils were sent by Mr. Hughes. No horizons were
indicated with the former fossils, but T think they come from a horizon representing
the Raniganj group, as Mr. Hughes’ fossils do.

a. Gopat coal.fields—There is a collection of plants labelled “South Rewal,
T. G. Medlicott, 1861,” without any further indication of locality. The fossils are
in a soft, light greenish-grey or reddish-grey shale, very much like that I shall
mention hereafter from the Bijori horizon of the Satpura basin, and are—

Vertebraria indica, Royle—the branched form.

Stems (? Sehizonewra).

Glossopteris communis, Fstm., :

Noggerathiopsis hislop, Fstm.—very numerous (Pl. XLV 4, figs. 1-5). (Comp, Bhip-
tozwmites, Schmalh.).

Foltzia heterophylla, Bgt. (Pl XLVIl4, figs. 19, 20).

Small seeds, probably of Folfzia.

Another collection of fossils is labelled, ©* Sent by Mr. Medlicott, 1861.” There
is little doubt that these also are from South Rewah, but there is no further indication
as to any particular locality. The fossils are preserved in a dark grey sandy shale.
They are only few—

Glossopteris communis, Fstm.—a variety with very narrow and straight veins, P1. XXIX 4,
figs. 5.9,

Noggerathiopsis hislopi, Fstr,

If we consider these fossils as a whole, and compare them with other floras
within the Damuda series, we shall perhaps do best to range them with the rve.
presentatives of the Raniganj group in the neighbourhood of Bijori, N dgpur, and
elsewhere.

b. Recent collection from South Rewah.—While this paper was going through
the press, Mr. Tughes, who is now engaged upon a regular survey of the South
Rewah coal-field, has sent in a good number of fossils, To complete the above list,
I name those belonging to the Lower Gondwénas ; they are from several localities,
and to avoid repetition, a collective list may be sufficient here :—

Sekizoneura gondwanensis, Tstm. : Bajbai, 2 miles east of Gopat river; Mahan river, near
Minarra ; between Minarra and Gajar; Chanduidol.

Phyllotheca, sp.: Mahan river, between Minarra and Gajar.

Vertebraria indica, Royle: Bajbai, 2 miles east of Gopat river; Mahan river, near Tansar.
Many nice specimens are in this collection.

Alethopleris comp. Whithyensis, Gopp. : Muhan river near Minara 5 between Minarra and
Gajar.

Angiopteridiwm comp, MeClellandi, O, M.: Mahan river, between Minarra and Gajar.
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Glossopleris communis, Fstm. : Bajbai, 2 miles ecast of Gopat river; Mahan river near
Minarra ; between Minarra and Gajar,

Glossopteris indica, Schimp. : Bajbai, 2 miles east of Gopat river ; Mahan river near Minarra.

GL. retifera, Fstm. : Mahan river near Minarra,

Gl. angustifolin, Bgt. : Bajbai, 2 miles east of Gopat river ; Mahan river near Minarra ;
between Minarra and Gajar. -

Glossopt. formosa, n. sp.  Chanduidol.

Glossopteris, sp.  From river running between Parasi and Kunjwar (nearly opposite (west
of) Parasi.)

There is no doubt that these fossils belong to the Raniganj group proper, and
they support the suggestion made ahove ahout the horizon of the fossils of the older
collections. Even the shale agrees completely with that of the Raniganj group,
in the Raniganj field. (See also Ree. G. 8. I., Vol. XTTI, pt. 8.)

¢. Sohdgpur coad-fields.—There is a collection of fossils in our Museum, labelled

“ Sohdgpur, J. G. Medlicott, 1861,” without other reference; they are
preserved in a light yellowish-reddish sandy shale, and are—

Vertebraria indica, Royle—the more branched form, as known from Kémthi (see further),
and also a section (Pl XIV 4 lis, fig. 3).

Gl communis, Pstm, :

GL. browwiana, Bgt. (Pl. XL4, fig. 5).

Gl. damudica, n, sp. (Pl. XL4, fig. 6). Rare.

We have another collection from this field, made by Mr. Hacket (1872), with
which the following locality is given: *Son river, west of Garara.” The fossils are
preserved in a dark greenish-grey micaceous sandy shale, and are—

Fertebraria indica, Royle.

Macrotaniopteris feddeni, Fstm.—a form known also from Négpur.
(ilossopteris communis, Fstm.

Dietyopteridium, sp? (Pl, XLII4, fig. 5).

3. Bisrampur coal-field.—In Mr. Ball’s survey of this coal-field !, he distinguish-
es of the Damuda series the Barikar group only. Fossils were rather rare, and
they are only mentioned from one locality. On pp. 35-36 (¢. e.) Mr. Ball describes
a seam in the Galphiila river, near Bilaro, in the shales of which there were found
Glossopteris sp. and other plant-remains which I could not, howover, identify in
our collectious.

4. Raigarh-Hingir coal-field.—In this coal-field, Mr. Ball 2 distinguished of the
Damuda series the Bardikar group, in which no fossils were observed, and then
another group, above the Bardkars, which he at first called upper sandstones *
or “Hingir group.” In this some fossils were found in highly ferruginous
shales; T gave a preliminary list of the same (Mr. Ball’s paper Z ¢, p. 115).
Later Mr. Ball brought some more fossils from the same horizon, and the re.

' Rec. Geol. Surv., India, Vol. VI, pp. 25.41.

* Ree. Geol. Surv., India, Vol. VIII, pp. 102-121 (a short note was given L e., Vol. IV, pp. 101-107).
D
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examination of the whole collection led to the conclusion, that the Hingir group
can well be correlated with some other groups of the Damudas, already known,
especially with the ¢ Kdmthis.”® The fossils are—
Sckizoneura gondwanensis, Fstm. Garjan hill, Hingir,
Vertebraria indica, Royle, both the branched (Kdmthi) and common (Raniganj) form. Garjan
hill, Hingir ; Girundla; Kodaloi, and on the Bilpahari.
Sphenopteris comap. polymorpha, Fstm. Garjan hill,
Glossopteris communis, Fstm. Garjan hill.
5 indiea, Schimp. Thid,
. browniana, Bet. Ihid.
5 damudica, n. sp. Thid.

These fossils, considered by themselves, without reference to the rocks in which
they are preserved, must be taken in the first place as fossils of the Raniganj group,
As regards the rock in which they are preserved, I think it has rather more resem-
blance to the “iron shales” than to Mahfdeva shales or any rocks of the “Kam-
this,” so that a correlation of the * Hingir group” directly with the Raniganj group
would appear more appropriate.

9. Talchir coal-field.—This is the coal-field which was first regularly surveyed
and deseribed by the Geological Survey. We find the report on the same in the
first volume of the Memoirs of the Geological Survey®. In this report the names
of the groups, Mahddeva, Damuda, and Talchir, were at first introduced. The
Damudas were at that time not further sub-divided, In the Manual of the Geology
of India (p. 212) the Damuda series is described as consisting of the Bardkars and
Kdmthis, and it is in the former that numerous fossils wero found. They were
found at two localities (see the mentioned report, Z. ¢., pp. 56 and 59) : (¢) in the
nala west of Gopalprasdd, in ferruginous clay, imbedded in carbonaceous shales,
and (&) at Talehir, in sandy shale of light colour, overlying the carbonaceous beds.

The fossils are—

Vertebraria indica, Royle. Talchir and Gopélprasad.

Trizygia speciosa, Royle. Pls. X14, figs. 2, 9, X114, fig. 2. Gopdlprassd.

Cyathea comp. tekikatehefli, Schmalh, P, XVIA, figs. 1, 2, 4. Talchir.

Glossoplerds indica, Schimp, PL, XXIX 4, fig. 7. Gopalprasid.

G1. communis, Fstm. Gopflprasad and Talehir. Pl XXXVIIIY, fig. 2.

Gl. intermedia, n. sp. Pl. XXIX 4, figs. 1, 2. Gopalprasdd.

Gl. damudica, 1. sp. Gopélprasad. Pls. XXV4, fig. 4, XXX4, fig. 2.

Gl. angustifolia, Bgt. Gopalprasid,

Dictyopteridium ? sporiferum, n. sp. Pl. XXTIILd, figs. 8,4, 5. Talchir and Gopalprasiad.

Of interest amongst these fossils is the rather numerous oceurrence of Trizygia ;
and the occurrence of a fern which I at first referred to my Sphenopt. polymorpha
of the Raniganj group, but which now has to be referred to what at first was

* Ball: Ree. Geol. Surv,, India, Vol. X, p. 273

* On the geologicnl structure and relations of the Talchir coal-field by Messrs. W, T. and II. F. Blanford and
W. Theobald, 1859 : Mem. Geol. Sury., Tndia, Vol. 1, pp. 33—88,
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described by Goppert as Sphenopteris anthriscifolia’, but what recently Prof.
Schmallausen described as Cyathea tohihatcheffi® from the Kusnezk basin in the
Altai, the flora of which is a jurassic flora, and has many relations to our Damuda
flora, as T shall point out hereafter.

E.—SATPrRA REGION.

L. Sitpura basin.—Besides several previous papers on this ground, the most
recent report on the Sdtpura basin is that by Mr. H. B. Medlicott,? in which, besides
several groups of the Upper Gondwidnas, also several groups in the Lower Gond-
winas are distinguished. It is true that also in the original report* on this area
by Mr. J. G. Medlicott two groups of “Damudas” were distinguished as © Lower *
and “Upper Damudas.” But this latter was subsequently replaced by the name
of Jabalpur group, as its flova differed widely from that of the « Upper Damuda
group ” (Raniganj group) distinguished in the Raniganj field.

We shall therefore keep to Mr. H. B. Medlicott’s report, and as the J abalpur
group and Mahddevas (Denwa, Bagra, and Pachmari groups) belong to the Upper
Gondwénas, we shall have to deal with the lower groups only. I shall proceed in
ascending order.

1. Talchir division.—The Talehir group of this basin was not found fossilifer-
ous, but in the Mohpdni coal-field (in the north-easti and in the Shihpur coal-field
(in the south-west) fossils were observed which scem to correlate the beds in
which they occur, with the Karharbdri beds of the Talchir division. I pointed to
these relations in my Talchir-Karharbédri flora® Ahout the Mohpdni fossils being
of the Karharbdri type, I think there is no doubt, and I shall enumerate them only
in the general table at end of this chapter; but the Shahpur fossils are not so
numerous, and it will be well to mention them here again with the Bardkar fossils.

I have, however, to mention here one Mohpini species, which I omitted to
figure in my previous publication, ¢, e.—

Naggerathiopsis kislops, Fstm.,
and the figures of it given hereafter in the supplemental plates will help to com-
plete the observation on the genus Niggerathiopsis, Fstm., in its relations to LBlip-
tozamites, Schmalh.

3. Damuda division.—In this division three groups are distinguished, and a
fourth indicated : the Bardkar group, Motdr horizon, Bijori horizon, and Almod beds.
Two only of these were found fossiliferous, and by fixing their horizon from the
fossils, the position of the others may approximately be determined.

' Goppert, in Tehihateheff, Voy. dans I' Altai orient., 1845, p. 387, Tab. 28, 99

* Beitr. z. Jurafl. Russlands, 1879: Mem. de I’ Acad. Imper. de St. Petersbours, VII Ser., Vol. XXVII, No. 4,
p- 24, especially PL. II, figs. 1, 2—5.

? Mem. Geol. Surv., India, Vol. X.

4 Mem. Geol. Surv., India, Vol. IL

+ 1879, Pal. Ind., Ser. XII,.1.
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a. Bardkar group.—Formerly the Mohpdni coal-beds also were included in
this group, but as I mentioned above they may better now be classed with the
Karharbdri beds. We have therefore at present to include here only the plants
from the Shdhpur coal-field and from the Pench valley. I have given a short note
of the former in 18791, where I also mentioned that at one or two localitics they
seem to indicate the presence of Karharbiri beds. I observed fossils at four
localities. T enumerate the fossils collectively—

Vertebraria indicz, Royle. Mardanpur cuterops.

Eyuisetaceous stalks (Schizoneura ?). Kotmi section ; Doléri onterops.

Glossopteris communis, Fstm, Kotmi section,

Glossopteris sp. Dolari outerops.

Gangamopteris eyclopteroides, Fstm. Kotmi and Doléri outerops.

From this fossil, which isso very frequent in the Karharbiri beds, both in the Karharbdri and
Mohpani fields, I supposed that the heds at these localitics also may represent the Karharbari beds,

Ndggerathiopsis hislopi, Fstm. Kotmi section ; Suki outerops ; Dolari outerops.

For the present these fossils may be correlated with those of the Bardkars
elsewhere,

In an eastern continuation, the coal-beds are again met with in the Pench
valley, in the vicinity of Umrét, near the village Barkoi. There are several
specimens from this place and from Bhuwan in our collections ; but we must first
mention some that were previously noticed. In his note on the geology of some
parts of Central India, Lieutenant Sankey? mentions the following genera from
near Barkoi—

Phyllotheca.
Fertelraria.
Splenopteris,
Peeopteris.

Glossopteris.

In a subsequent note on the same subject by the Rev. Mr. Hislop® the follow-
ing genera are mentioned—

Phytlotheca.
Vertebraria.
Glossopteris.
Cyclopteris.
No species were named.
! Rec. Geol. Surv., India, Vol. XII, pp- 79, 80.

* Quar. Jour. Geol. 8oc.,, Vol. X (1854), p- 5.
8 Ibid., Vol. X1, p. 557.

* This is what we now know as Naggerathiopsis.
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The specimens in our Museum represent—

Verlelraria indica, Royle. Barkoi.

Eyuisetaceous stem. (Probably Mr, Wislop’s Phyllotheca). Barkoi,
Glossopleris communis, Tstm. DBarkoi.

Gl. indica, Schimp. Barkoi and Bhuwan.

Néggerathiopsis histopi, Fstm. Pl XLVIA, figs. 3, 4. Barkoi.

The fossils arve preserved in a black ferruginous shale, resembling that from
the Bardkars in the Talchir coal-field, and there is no objection to consider these
beds as Bardkars.

b. Mold horizon.—In this horizon, succeeding the Bardkars, no fossils have
been found as yet, and the correlation with other horizons is therefore somewhat pre-
carious. But from the intermediate position between the Bardikars and the next
group, the Bijori horizon, which most likely represents the Kémthi-Raniganj
group, we may consider it as probably representing the ironstone-shales in the
eastern eoal-fields.

¢. Bijori horizon.—These beds, which overlie the Motir horizon, are fossili-
ferous, and take their name from Bijori near the foot of the Pachmari hills on the
south, at which locality a portion of a Labyrinthodont reptile was found. Plants
are known from two localities, from near Barikondam, and further to the west from
near Harapala (between Rorighat and this place); at both these localitics T have
collected a good number of specimens, and there were a few from the former locality
already in our collections. I gave a short note of these fossils in 1879.1

The fossils known at present from this horizon are—

ANTMALS.

Archegosaurus ? sp. Bijori. Skull and a portion of the vertebral column.

PLANTS.

Schizonewra gondwanensis, Fstm. From Barikondam, PL 114, fig. 4, and between Rorighat
and Harapala.

Vertebraria indica, Royle. The branched form. Between Rorighat and Harapala.

Trizygia speciosa, Royle. Denwa nadi, Pachmari.?

Dictesonia, sp.  Barikondam, (Pl XXIIL4, figs. 11, 12).

Glozsopteris communis, Fstm. Barikondam.

Gl damudica, Fstm. Barikondam.

Gl retifera, Pstm, Barikondam.,

Gl. angustifolia, Bgt. Barikondam, and between Rorighat and Harapala.

Gangamopteris, sp.  Small, rounded leaf. Barikondam. (Pl XXXIX A, figs. 9, 9a.)

Samaropsis comp. parvula, Heer. Barikondam., (PL XLVII4, figs. 9, 10.)

! Ree, Geol. Surv., India, Vol. XII, pp. 76—79.
# This is the locality written on the Jabel on the specimen,
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It we compare these fossils with those of other groups mentioned in the fore.
going pages, we shall find the greatest relation with the fossils from the Raniganj
group, and we may therefore consider this DBijori horizon as loeal representative in
the Sdtpura basin of the Raniganj group, with which also another group, the
Kédmthi group, will have to be correlated.

Almod beds.—TIn his deseription of the Bijori horizon (Z.c.s - 27), Mr. Medlicott
indicated the existence also of some higher beds (between the Bijori h
the Pachmari sandstone) near Almod and Rorighat as Almod deds: I
heds at Almod and again further ecast immediately below the Pachmari sandstone.
No distinct fossils have heen found as yet, but lithologically these beds differ some-
what from the plant-be&rhg shales of the Bijori horizon, and it is quite probable
that these beds represent the Panchet rocks of other fields,

orizon and
saw these

F.—Gopavart Rrgion.

1. Neighbourhood of Ndgpur—On this district we have several important
papers by the Rev. M. Hislop, published in the Quar. Jour. Geol. Soec., London
(Vols. XT, pp. 58, 555, X VI, p- 154, XVII, p. 346, ete.,)
the most recent paper, however, is by Mr. W. T. Bl
by Sir Ch. Bunbury on plants from Nagpur.?

Of the Gondwsna rocks we find in this distriet the Talchir group, and a higher
group of the Damuda series, which Mr. Blanford (¢.c., pp. 11, 81, ete.) called Kdmthi
group.

As the Talchir group is here unfossiliferous, and the Bardkar
exposed, I shall at once enumerate the fossils of the—

a. IKamihi group—The position and correlation of this group is discussed by
Mr. Blanford in his paper (%.c., pp. 81—36), and the conclusion at which he arrived
is (p. 86) that “it is far from improbable that they (the Kamthi beds) represent,
in part at least, the Raniganj group of the Damudas, or they may be intermediate
n age between the Damudas and Panchets.”

In the general table in the Manual, Geology of India (p- 108), the Kémthis in
the Goddvari district are represented as equivalent of the Iron shales (Motur),
Raniganj (Bijori horizon), and Panchets (Almod beds) of the other fields. In fact,
the Kémthi beds contain plant fossils of real Damuda type, and may safely be
taken as representing the Raniganj group (with the equivalents in the Satpura
basin, South Rewah, and Raigarh-]i[hlgir field).

We have, as mentioned above, a paper on some plants of Négpur by Sir
Ch. Bunbury, others are in our collections. T shall enumerate them together, omit-
ting some of Sir Ch, Bunbury’s doubtful forms.

and in other J ournals ;
anford.! There is also a paper

group is not

! Mem. Geol. Sury., India, Vol. IX, p. 295 et 804,
® Quar. Jour, Geol, Soc., Londen, Vol. XVII, with plates,
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The localities from which we know fossils are—

Kémthi (Bunb. and our eoll.), about 8 miles norvh-east of Néigpur.
Silewdda (Banb. and our coll.), about 10 miles north of Niégpur.
Bharatwida (Bunb. and our coll.), about 8 miles north-west of Nigpur.
Tondakheri (Bunb.), about 14 miles north-west of Négpur.

Chicholi (our eoll.), about 12 miles north-north-west of Nigpur.
Chorkheri (our coll.), about 36 miles north-west of Nigpur.

In the memoir referred to, Mr. W. T. Blanford also noticed several of these
localities as plant-bearing, but besides these also Bokh4ra, about 6 miles north of
Négpur, where Phyllotheca was observed.

In enumerating now the plants collectively, I shall quote only the figures of
my paper, while Sir Bunbury’s figures will be duly notieed in the text—

Phyllotheca indica, Bunb. (Pl X114, figs. 3—5, 7—9). Bharatwéda, Bokhdra, Chicholi.

Verichraria indica, Royle. Both the common and the more branched form. Kimthi, Tonda-
kheri.

Pecopteris and Cladophiebis, Bunb. Kémthi.

Glossopleris communis, Pstm.  With fructifieation, PL XXVI4, figs. 1, 4; XXVII4, fig. 1;
AXXVII4, fig. 8. Silewdda.

Gl. indica, Schimp. Fruetif. Pls. XXVI4, fig. 3; XXVII4, figs. 3, 5. Silewdda, Chicholi
hill, Chorkheri.

Gl browniana, Bgt. Fructif. Pls. XXV14, fig. 2; XXVIILA, lig. 2. Silewdda (Bharatwada.)

Gl damudica, Pstm. TFrom Kimthi,

Glossopt. stricta, Bunb, Pl XXXVILY, figs. 1, 2. Kamthi, Silewada.

Glossopt. muswfolia, Bunb., Kémthi, Silewdda. (This species appears to be doubtfual).

Glossopt. leptoneura, Bunb, Kdmthi.

Gangamopteris hughesi, Fstm. Pl XLITI4, figs. 6—8. Kdmthi.

Angiopteridivm comp, MeClellandi, Oldh. Pl XXI4, figs. 4—7. Kémthi. (To this has, I
think, also Siv Bunbury’s Zeniopleris danaoides, McClell., to be referred).

Macroteniopteris dangoides, Royle., sp. Kdmthi ; the typical form.

Macrotaniopt. feddeni, Fstm. Pls. XXI14, fig. 3; XXII4. Kdmthi.

Niggeralkiopsis hislopi, Fstm. Bunb. sp.; Bharatwéda (Pl XLVA, figs. 6, 8). Silewdda (Pl
XLV A4, fig. 7) ; Kémthi (Pls. XLV 4, fig. 9, XLVII4, figs. 1—3) ; Chorkheri.

Naggerathiopsis, sp.  Fragments of leaves, with strong veins. Kdamthi.

Seeds (of ? Noggeralkiopsis). Bharatwada.

This is the list of fossils from the original Kdmthi group in the Nagpur district,
and we shall fix now the horizon, so as to be able to refer to it when naming the
fossils of this group in the other districts. A comparison of this list with the
previous ones will show that there is the greatest coincidence with the fossils from
the Raniganj group. We have the real Phyllotheca (indica), GI. communis, and
Gl. indica numerous, GI. domudica rarer, the true Macrol. danceoides, G1. lep-
toneura, which represents the GI. angustifolia.

‘We miss, it is true, Schizoneura and Trizygia. But Trizygia was not found
also in several other fields, in the trune Ranigan] group (for instance, Jharia coal-field
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and Bokdro coal-field). As to Sehizoneura, the case stands differently. We know
that it generally occurs in the Raniganj group, but we know as well that it was also
found in the higher Damuda rocks of the Raigarh and Hingir coal-field, which were at
first distinguished as Hingir group, but later! (1877) and recently? ( 1879) correlated
with the Kdmthi group, specially from the lithological point of view; but from a
paleontological point of view these Hingir beds represent, as already mentioned, the
Raniganj group, and through these Hingir (Raniganj) beds, the Kédmthi group,
although differing in lithological character, has to he considered as representative
at least of the Raniganj group (if not also of the Ironstone shales).

11. Wordha— Prankita— Goddvari basin—Trom this great basin Lower Gond-
wana fossils are so far known from the northern portion (Chanda coal-field) and the
south-eastern portion, while from the central portion we know fossils from the
Upper Gondwénas (Kota-Maleri beds) only.

1. Chanda coal-field.—On this ground there is a detaileq report by Mr. Hughes,
1877.7 Of the Lower Gondwina rocks the Talehir, Bardkar, and Kdamthi beds
distinguished. From the first two, no fossils were procured.

K dmthi group.—The fossils are not many. Mr. Hughes has enumerated most
of them in his Memoir, p. 69, et seq. The localities are—-

are

Miéngli, about 36 miles north-west of Chanda, and about 11 miles north of Warora.
Kawdrsa, about 16 miles west of Chanda, and about 12 miles south-east of Wun,
Isépir, about 4 miles south-south-east of Chanda,

Charwat, about 8 miles south of Chanda.

Antir, about 32 miles south-south-east of Chanda, near Antargaon on the Wardha river.
Porsa, Wardhs valley, about 36 miles south-east of Chanda,

¥ shall discuss the fossils from the localities separately—

Mangli and Kawdrso.—These are again localities where in the Lower Gond-
winas animal remains were found ; they are land and fresh-water animals; but at
both localities also some plants were met with.

 ANIMALS.

Brachyops laticeps, Ow. From Mingli,

Ganoid fish-seales. Méngli.

Estheria, two forms ; one, the larger, deseribed as Bstherin mangaliensis, Jones,* From Méngli.
The other one is smaller, but it is quite possible that it is of the same species.  Méngli,

Estheria, sp., Kawdrsa. T think this is identical with the smaller variety from Miéngli, and
probably the same as the form in the Panchets of Bengal.

! Rec. Geol. Sury., India, Vol, X, p. 175.

* Manual, Geol. India, p. 128.

3 Mem. Geol. Sury., India, Vol. XTIT, i

* See Rupert Jones : Quar. Journ, Geol, Soc., Vol. XIX, p. 149,
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PLANTS.

Vertebraria indiea, Royle. Kawdrsa.

FLquisetaceous stems. Fragmentary (Phyliotheea or Schizonewra). Kawdrsa.

Glossopleris. Very fragmentary, but three forms can be distinguished as—

Gl. angustifolia, Bgt, GI, communis, Pstm., and Gl. demudica. Kawirsa.

Fernstem or Rhizome. Méngli,

Coniferous stem. Méngli. Pl XLVII4. That this canuot be a Knorria may easily be recog-

nised from Sir Ch. Bunbury’s drawing. T shall mention it again further on in the test.

From the occurrence of Estheria, from the condition in which the plants are
preserved, and from the lithological character, T thought that it might be possible
to corrclate the beds at these two localities with the Panchets in Bengal. But as
Messrs. Th. Hughes and 'W. T. Blanford include them both in the Kamthis, T
adopt for the present this classification, as altogether these two groups (Panchet and
Kémthi-Raniganj group) are in close relation.

The fossils from Mdngli are in a thin laminated red shale, with brownish-yellow
markings where the fossils are preserved; the Kawdrsa fossils are in a soft, light
yellowish and greenish-grey, argillaceous shale, and are very fragmentary.

Isdpiir and Aniir—The fossils from these two localities are preserved in a
reddish and white, hard shaly sandstone. They are only plants—

Fquisetaccous stem. Anfr.

Glossopteris communis, Fstm, Isdpir (Pl XXXVII4, fig. 4,Pl. XXXVIIL4, figs. 1—3), and

Anir.

Glossopt. angustfolia, Beat. Anfir.

Gl. browniana, Bet. Isdptr and Anfir,

Gl indica, Schimp, Tsdpdr (PL. XX VA, figs. 1, 2).

Pterophyllum, sp., Antir. There are some fragments of leaflets, which appear to belong to this

genus.

Charwat.—Some plant fragments were found at this locality in a soft, hrownish
(ferruginous) sandstone. I at first thought that this rock resembled very much
the Gollapili sandstone (Rajmahdl beds, near Ellore), and was inclined to consider
these sandstones at Charwat as representatives of the Réjmahdl group. But after
a re-cxamination of the fossils, it appears to me, that some of the fragments represent
G'lossopieris, which would he more in favor of this locality, belonging also to the
Kémthi group. The fossils are, however, altogether very scanty—

Glossopleris, sp.

Some radiately striated forms, which T thought may belong to Actinopteras.

Seeds, similar to some, observed at Bharatwdda, in the Nigpur distriet. They are rather numerous,

and it is impossible to determine them, as there is no plant to which they might be referred.

Porsa.—From here some fragmentary fossils were sent in (1879) by Mr. King,
preserved in a reddish-white tough shale. These are—

Bquisetaceous stems (Phyllotheca or Sclizoneura).
Glossopteris communis, Pstm,
G!. indica, Schimp.
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2. South-eastern extension.—IFrom this region there are fossils from two
localities in our collections, which were collected partly by Mr. King and partly
by Mr. W. T. Blanford, by both of whom we also have papers on this ground.
Only the Kadmthi group was found fossiliferous.

The two localities are—

Sadeudiam, 16 miles north of Ellore,
Kunlacheru, north of Tllore.

The fossils are—

Vertebraria indica, Royle.  Kunlachern (Pl. X1T14, figs. 5, 6) ; Sadgudiam.

Alethopteris, sp.  Kunlacheru,

Gilossopleris communis, Pstm., Kunlacheru,

Glossopt. indica, Schimp., Kunlacheru,

Sagemopteris, sp. (PL. XL14, fig. 6, Pl XLI1I4, figs. 1, 3). Kunlacheru.

duthrophyopsis, sp. (Pl. XL14, fie. 5.) Kunlachera,

LRihapidopsis, sp. (Pl XLVI4, figs. 1, 2, p- ). Kunlacheru, This last is a genus oceurring in
the Jura of Russia, to which our species appears closely related.

A third locality, where fossils were met with, is mentioned by Mr. W. T.
Blanford in Ree. Geol. Surv., India, vol. V. p. 26; it is—

Somévaram, about 20 miles north-west of Ellore—and the fossils found were Glossopleras sp.

G.—S1krTM DAMTUDAS.

All the basins and localities of Lower Gondwénas, mentioned in the foregoing
pages, lie within the peninsular area of India: the only spot where Lower Goud;
wanas are found in the extra peninsular arca is in Sikkim. But the fossils
are only very few. We have a report on these beds by Mr, Mallet?, where also
the fossils are mentioned ; the first notice of these fossils was by Dr. Hooker in
his Himalayan Journals®; he mentions—

Fern-leaves, ! Prizygia. Vertebraria.

The Trizygia has, however, not been met with again ; but accepting the obser-
vation as correct, and mmcluding the fossils in our museun), we have the following
fossils :—

Eyquisetaceous stems, Phyllotheca ? Sehizonenra ? Museum,
Vertebraria indice, Royle. Museum and Dr. Hooker’s observation,
Trizygia (speciosa, Royle). Dr. Hooker’s observation.
Glossopteris ? indica, Schimp, Museum.,

! Rec. Geol, Surv., India, Vols. IV, pp, 49, 59, 82, 107 ; V. pp: 23, 112; VI, p. 57; VII, p. 159; X, p, 53,
Manual, Geology of India.

? Mem. Geol, Surv., India, Vol. XI.

3 Vol. 1, p, 402.

and also
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It is rather difficult to decide from these fossils to which group of the Damudas
they belong, for the Trizygia speciosa is not a fossil of the Raniganj group only ;
on the confrary, it has been also found equally numerous in the Bardkars ; it cannot
therefore he adduced as the evidence of these beds belonging to the Raniganj group.
The fossils indicate the Bardkar group as well as the Raniganj group. Mr. Mallet
places them with the Raniganj group, in which T do not sece any objection to follow
him.

This is the state of our knowledge of fossils in the Lower Gondwanas at present ;
it is, however, hoped that further researches will inerease this our knowledge, as
always some of the officers of the Geological Survey are employed in exploring
the Gondwana deposits. At present Mr. Hughes is employed in South Rewah, and
his researches will certainly prove most valuable, not only for the geology, but also
for the palmontology of that district, as already shown by his collection of fossils
mentioned above. (See also Rec. G. 8. 1., Vol. XIIT, Pt. 3.)

With regard to the several groups mentioned in the foregoing pages and also in
my previous paper on the Talchir-Karharbdri flora, we can adopt the following list of
equivalent groups (as identified by their fossils) with reference to the Bengal
standard list: (order ascending)—

Talchir group=Deoghar field, Khrunpiira field.
Karbarbéri beds=Karharbéri field, Mohpéni ficld (7 Shapnr field).
(Bm'ékur group=DBengal fields and Sitpura basin,

Tron shales=Probably Motiir horizon, Sitpura.

I. Tarcmiz Divisiow {

II. Damupa Divisron .. e W oo L - g . el
Raniganj group= Hingir-Kamthis; Bijori horizon, Satpura basin; Kdmthis of
Nagpur and 8. Goddvari.

HI. Paxcaer Divisiox ,.. Panchet group = Probably the Almod beds of {he Sétpura basin,

ALPTABETICAL LIST OF THE COAL-FIELDS AND AREAS FROM
WHICH LOWER GONDWANA FOSSILS ARE KNOWN, WITH TIE
LOCALITIES AT WHICH THEY WERE FOUND.!

AURANGA COAL-FIELD, in the Palamow area.

1878. Ball: Mem. Geol. Surv. India, Vol. XV, pt. L.
1880, Feistwantel: Rec, Geol. Surv. India, Vol. XIIL pt. 1, p. 65.

Localities—Murup, west of —Bardkar group ; fossils collected by Mzr. Griesbach.
Panripura, south-cast of—near Latiahar, horizon doubtful ; fossils
collected by Mr. Ball.

! The fossils of cach loeality will be found in the alphabetical list of the localities, (See farther on). At most of
the localities plants only were found, and they ave here therefore not specially marked. The oceurrence of animals, how-
ever, is noticed at the respective loculity,
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BISRAMPUR COAL-FIELD, Son region.
1873. V. Ball: Rec. Geol. Sury. Indis, Vol. VI, pp. 25-41.

Locality.—Galphula river, near Belaro ; Bardkar group.
BoxaRro coaL-prELD, Damuda valley region.

1867. T. Hughes: Mem. Geol, Surv. India, Vol. VI, pp. 39-108. 3

Localities.—Hurdeeamo, south-west of Sarun ; Raniganj group.
Layeo, section near ;—Bardkar group.

BRAEMANT COAL-FIELD.— See Réjmah4l hills.
GOPICANDAR AREA, HTRA COAL-FIELD.—Ske Réajmah4l hills.
JHARIA COAL-FIELD, Damuda valley region.

1866, Hughes: Mem. Geol. Surv, India, Vol. V.

1877. Feistmantel: Ree. Gieol. Surv. India, Vol, X, p. 198,

Raniganj and Bardkar group; the localities are not specified : fossils mentioned
on pages 813 and 311 respectively.

Talchir group fossils ocenrred in the Boosjooreea river (see I, ¢., p. 243).
KARANPURA COAL-FIBLD, Damuda valley region.

1871, Hughes : Mem. Geol. Surv. India, Vol. VIL pt. 3, p. 269,
1879. Feistmantel - Talehir-Karharbiri flova, Pal. Ind., Series XTI, p. 2.

Loecalily.—Below the junction of the Lurunga and Torddg streams. Talchip
fossils,

KArAUN ¥rmip (Jainti coal-field), Deoghur district.

1863. Blanford : Mem. Geol, Snrv. India, Vol. IIT, p. 38.
1870. Hughes : Mem. Gool. Sury. India, Vol. VII, pt. 2.
1879. Feistmantel: Pal, Ind., Ser. XII—1, pp. 1,2,

Locality —Kum4r, Parganah Saruth-Deoghur (on the original labels of the
specimens).
Talchir fossils; plants and insect wing.

KARTARBART COAL-FIELD, Karharbdri region.

1870. Hughes: Mem. Geol. Sury, India, Vol. VII, pt. 2.
1877. Teistmantel: Ree. Geol, Surv. India, Vol. X, p. 196.
1879. Feistmantel: Pal, Ind,, Ser. XII—1.

' T am not eertain about the position of this loeality. On Mr. Hughes' map, (Z. .), there is a Khumar marked
about 7 miles north-east of Karaun, but out of the field altogether; there is, however, Khumarbad, about 9 miles
novth-west of Karaun, within the Talchirs; this would correspond better, T think,
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Localities.—

Buariadi (shaft No. A) «.  Karharbdri beds.
Chunka (shafts Nos, 16,16G) ... e o -

. Domahni (ghat) > £
’ Jogitand (shafts No, 2, No. §) b B
Mithadi (shaft No. 1) s "
Passerabhia (shaft No. 8D, 5G, 17 B, 17 C, 24, 40),., e -

6. Lumki (Komaljore) hill +++  Bardkar group,

Monrayg COAL-FIELD, Sdtpura basin.

1870. Medlicott (H. B.): Rec. Geol. Surv. India, Vol. ITL, pt. 3 (and subsequent papers),
- 1879. Feistmantel: Rec, Geol. Sury. India, Vol. XII, p. 74.
1879, Id. Pal. Ind., Ser. XIL, pt. 1, p. 4, 47,

Locality.—That of the field, Karharbéri beds,
Nierur arEA, Goddvari region.

1855. Hislop and Huanter: Quar. Jour. Geol. Soc., Vol. XI, Pp- 58, 555.
1862. Hislop: Quar, Jour. Geol, Soc., Vol. XVIL, p. 346 et seq.

1862. Bunbury (Sir Ch) - Quar. Jour. Geol, Soc,, Vol. XVI—Plants.
1872. Blanford (W, T.}: Mem. Geol. Sury. India, Vol. IX, pt, 2.

Localiz’ies.-—-Bharatwaida, Bokhdra, Chicholi, Chorkheri, Kdmthi, Silewdida,
Tondakheri.—Kdmthi (Raniganj) group.
PENCH VALLEY.— See Sdtpura basin,

LATGART AND HingIg COAL-FIELD.—Brihmani region.

1871, Ball: Ree. Geol. Sury. India, Vol. VI, pp. 101—107; id. 1875 : Ree. Geol, Surv, India, Vol. VIIL
PP 102—121; 37, 1877 : Ree. Geol, Surv. Indin, Vol. X, By 271,

Localities.—On the Bilpahari; Garjan hills; Girundla ; Kodaloi, Kémthi (Rani-
qanj) group.
RAsMABAL AILLS, Réjmahal area.
1877. Ball (V). Geology of the Réjmah4l hills: Mem, Geol, Sury. India, Vol. XIII, pt. 2.
Localities.—

Burgo (Pachwara coal-field), Barakar group.
.4 Mussinia (Brahmani coal-field)

3 »n 22

R;&H'Ig&r]l 2 » 2 2
Dubrajpur (Gopicdndar area), Raniganj group (?)
'{Lo‘uundia (Hura coal-field), % » (7

RAMEOLA cOAL-FIELDS, Son region,

1880, Grieshach (C. L)) : Mem. Geol. Surv. India, Vol. XV,
1880. Feistmante] - Ree. Geol. Surv. India, Vol. XIII.
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Localities.—

[ Chumra, west of— ..« Barvdkar group.
Dhonda, west of— = =
Ledho nala, near Karamdiha o o
Mahan river and Majurdaki 4 "

. J Mitgain, west of—Sendur river 5 »

"} Reonti, west of— o 3
Sendur river (Mitgain) ... . " "
Suidud nala, 1} mile north of Bherla R 5
Suknai nala, north of Sarsera ,, v

{ Tamor hill—See Majurdaki = o i

(Banki nala, between Chumra and Gld]ll «» Raniganj group.
Budatand, nala at— - i
Chumra and Gidhi, betweeu—Sﬂa Banki nala . o
Ghui, south of— 2 5 Yo
Gidhi and Chumra, betweeu—See Banki na]a - i

3 Gouri and Ghui, nala between— " "

. Karamdiha, near— . "

! Lanjit, near % o

| Liedho nala, near I(.‘Ll&mdlhﬂ i 5
Mahan nala and Tamor hill, between—= ... =) 3
Meguli, north of— n o

( Nowadih, south of— s P i
Ledho nala, near Karamdiha ... .. Panchet group.
Narola, nala west of— 5 .

RANIGANJ COAL-FIELD.

1863. W. T, Blanford : Report on the Raniganj coal-field : Mem. Geol. Sury. India, Vol. ITI.
1877, Feistmantel : Ree, Geol. Surv, India, Vol. X, pp. 73-75.

Localities.—
Kumerdhubi, near Barikar ... Bardkar group.
Nirsa, west of Bardkar % ”

4.  Kulti, between Sitarampur and Bardkar. Iron shales.
[ Assensole, in the north-west and south-east branch of Nunia river ... Raniganj group.

Beldanga, south-east branch of Nunia » .

Dadka, north-west branch of Nunia 5 »

e.4 Khumirpur, south-west branch of Nunia ... o 5

Mangalpur s .
Raniganj -

LSi‘ma.rﬁmpl.u' i >

Deoli, near—bank of Damuda river, south-west of Assensole. Panchet group. Animals_
Maitir, south of—north-west branch of Nunia. Panchet group. Animals and plants.

SATAJORT COAL-FIELD,—Deogarh area, south-east of Karaun.
1870, Th, Hughes : Mem, Geol. Sury. India, Vol. V1I, p. 2.
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Locality —Not specified. Bardkar group.
SATPURA BASIN, Satpura region.

1854, Sankey (Lieut.) : Quar. Jour. Geol. Soc., London, Vol. X, p. 55.

1855. Rev. Hislop : Thid., Vol. XI, p. 357.

1860. J. G. Medlicott : Mom. Geol. Surv. India, Vol. IT, pt. 2.

1870, H. B. Medlicott: Rec. Geol. Sury. India, Vol. IV, pt. 3. (Mohpéni.)
1873. H. B. Medlicott : Mem. Gleol. Surv. Indis, Vol. X, pt 1. (Sétpura basin.)
1875. H. B. Medlicott : Ree. Geol. Sury. India, Vol. VIIL. (Shéhpur coal-field.)
1879, Peistmantel : Ree. (feol. Surv. Iundia, Vol. XII. Fossils.

Localities.—

a.  Mohpani (Mohpani coal-field). Talehir division (Karharbiri beds).
.rD()IéI’i outerops
Kotmi section LSh{\hpur coal-field, Bardkar grouy.
Mardanpur outerops | :
" 1 Suki outerops
Barkoi

LBhuwan ::: } PL’I]G]I Va-llG}’, 3 3
[ Baricondam W.

e 4 Bijori .. ¢ Bijori horizon. Plants and reptiles.
'LRorighat and Harapala, between— j

SHAHPUR COAL-FIELD. See Sdtpura basin.
StrkIM Damudas.—Sikkim.

1854. Hooker : Himalayan Journals, Vol. T, p. 402,
1875. Mallet: Mem. Geol. Sury. India, Vol. X1, pp. 2, 30.

Locality—Pankabiri. (? Raniganj.)
Sourn GODAVART distriet (Wardha—Pranhita— Godévari basin ; south-east ex-
fension).

1871. Blanford (W. T.): Reo. Geol. Surv. India, Vol. IV.
1872, Idem : Ibid,, Vol V.

1874. King (W.) : Rec. Geol. Surv, India, Vol, VII, p. 158,
1877. Tdem : ibid., Vol. X.
Locality—Sadgiidiam, 16 miles north of Ellore ; Kunlacheru, north of Ellore 3
Somdvaram, 20 miles north-west of Ellore. Kgmthi (Raniganj) group.

Sovrn Rewan (Gopat and Sohdgpur coal-fields). Son region.—

1869, J. G. Medlicott : Mem. Geol. Surv, India, Vol. IT, pt. 2.
1879.  Manual Geology of India, pp. 199-204.
1880. Mr. Hughes' recent collection,

Localities—

Sohdigpur (Coll. J. G. Medlicott.) 74 |
Sone river, west of Garara (Mr. Hacket’s fossils) ... > Raniganj group (Kémthis),
South Rewah (gencrally) (Coll. J. G. Medlicott) .. |
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Bajbai, 2 miles east of Gopat river (Th. Hughes’ ¢oll.)

Chanduidol ... | South Rewah coal-field, Rani-
I : . ganj group. (Seealso Ree, G.
Mahan river, betweer} Minarra and Gajar S I.,nVol. XTI, pt. 3—note
) »»  near Minarra ras on a second collection of Mr.
5 55 mear Tansar .., Th. Hughes.)
Parasi and Kunjwar, river running between-— s
TALCHIR COAL-FIELD.—Mahdnadi region,
1859. Mem. Geol. Surv., India, Vol. I, pt, 1.
Localities.—
Talchir, sandy, light-coloured shales ... .
- . - : }Barakar group.
Gopalprasdd, west of Talchir, ferruginous clay

WARDHA VALLEY COAL-FIELD,—Chanda coal-field (Wardha—Pranhita—Goddvari
basin.)

1877. Th. Hughes : Mem, Geol. Surv, India, Vol. XIIT.
Localities.—

Antr, about 32 miles south-south

-west of Chanda, near’
Antargaon

sen

Charwat, about 8 miles south of Chanda
Isépiir, about 4 miles south-south-west of Chanda
Porsa, about 36 miles south-east of Chanda, Wardha valley J
Kawérsa, about 16 miles west of Chanda and 12 mileg?

south-east of Wun ... | Kémthis (PPanchets). Plants and
Méngli, about 36 miles north-west of Chanda and abouy [L' Sl
11 miles north of Warora, i ]

ALPHABETICAL LIST OF LOCALITIES AT WHICH LOWER GON DWANA
FOSSILS HAVE BEEN HITHERTO FOUND,! TOGETHER WITII THE
FOSSILS TDENTIFIED AT EACH LOCALITY.

ANUR, about 32 miles south-south-east of Chanda, near Antargaon, Wardha river,
Central Provinees.

- ¢ Kdmthi (Raniganj) group.

1877. Hughes: Mem, Geol. Surv. India, Vol, XIII, Pp. 70, 80.
Kdamthi (Raniganj) group—
Hquisetaceous stems ()
Glossopteris communis, Fstm.
Gl. browniana, Bgt.
Gl. angustifolia, Bgt,
Plerophylium, sp.

! T include also the localities and plants of the Talchir-Karharbéri beds.
are marked by the numbers of plates and figures placed opposite the names,

indicate the plates of the present Memoir, those without an 4 indicate
(Pal. Ind., Ser. XII—1, Pls. I—-XXVII).

Those speeimens which were figured
The Roman numbers with an 4 appended
the plates in the Talchir-Karharbéri flora
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AsSENSOLE, north—(near Khumdrpur) and south branch (near Beldanga) of, the
Nunia river.

1877. Teistmantel : Rec. Geol. Surv. India, Vol. X, p. 75.
Raniganj group—
Selizoneura gondwanensis, Fstm., north branch.
Vertebraria indica, Royle, north and south branch.
Glossopteris communis, Fstm., north branch.,
Glossopleris eonspicua, n, sp., north branch.
Gl. angustifolia, Bgt., south branch,
G{. orbicularis, n. sp., north branch.
Gangamopteris anthrophyoides, n. sp., south branch. Pl XXXIX 4, fig. 8.

AssunsoLr, Panchet group. See Deoli and Maitir.
Bagpat, 2 miles east of Gopat river, South Rewah coal-field.

1880. Fossils sent by Mr, Hughes.

Ranigang group—
Schizoneura gondwanensis, ¥stm.
Vertebraria indica, Royle,
Glossopleris communis, Fetm,
Gloss. indica, Schimp,
Gloss. angustifolia, Bgt.

BANKI NATLA, between Chumra and Gidhi, Ramkola coal-fields; Nirgujah.

1880. Griesbach: Mem. Geol. Sury. India, Vol. XV, pt 2, p. 34.
1880. Feistmantel: Rec. Geol. Sury, India, Vol. XIIT, pp, 67, 68.
Ranigonj group—
Glossopteris communis, Fstm.
GL. indica, Schimp.
Gl. retifera, n. sp.
Gl angustifolia, Bgt.

BarTRONDAM, upper Denwa valley, south of Pachmari, Sitpura basin.
1879. Feistmantel: Roo. Geol. Surv. India, Vol. XII, p. 77.
Bijori horizon (Raniganj group)—

Sehizoneura gondwanensis, Fstm, (P, 1114, fig. 4).
Trizygia speciosa, Royle,
Dicksonia, sp. Pl. XXIII4, figs. 11, 12.
Gi. communis, Fstm.
Gl. retifera, Fstm.
Gl. damudica, Fstm.
Gl. angustifolia, Bgt.
Gangamopteris, sp. Pl. XXXIX 4, fig. 9.
Samaropsis comp. parvula, Heer. Pl XLVIL4, figs, 9 10,
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Barkor, near Umrét, Damudas in the Pench valley, Satpura basin, Central Provinces.

1854, Sankey (Licut.): Quar. Jour. Geol. Soe., London, Vol. X, p. 55.
1855, Rev. Hislop : Ibid., Vol. XTI, p. 55%.

Barakars—
Fertebraria indica, Royle.
Equisetaceous stalks (Phyliotheca ?)
Gl. communis, Fstm.
Gl. indica, Schimp.
Noggerathiopsis hislopi, Fstm, (Bunb. sp.) PL. XLV14, figs. 3, 4.

BELDANGA, south-cast portion of the Nunia river, south-east of Assensole.

1877. Feistmantel: Ree. Geol, Surv, India, Vol. X, p. 75.

Raniganj group. See Assensole,
BHARATWADA, about 8 miles north-west of N agpur, Central Provinces.

1855. Hislop and Hunter : Quar. Jour. Geol. Soc., London, Vol. XI, p. 370 et seq.
1861. Bunbury (Sir, Ch.): Z4id., Vol, XVII, p. 825 et seq.
1872, Blanford (W. T.): Mem, Geol. Surv. India, Vol. IX, p. 307.

Ldmithi (Raniganj) group—
Phyliotheea indica, Bunb, Pl XI14, figs. 83—5, 7—9,
Noggerathiopsis hislopi, Bunb, sp. (Fstm.) Pl XLV4, figs. 6, 8.
Seeds.

BuuwaN, near Umrét, Pench valley, Satpura basin, Central Provinees.

Specimen in the Survey collections,
Bardkars—
Glossopteris tndica, Schimp,
Bisort, Sdtpura basin, south of Pachmari.

1864, Major Gowan: Jour. As, Soc., Bengal, XXXIIL. pp. 236, 442,
1873. Medlicott (H. B.): Mem. Geol. Surv. India, Vol. X, . 159,

Bijori horizon—
drchegosaurus (?) sp. (?)

BILrAHARL, in the Raigarh and Hingir coal-field.
1875. Ball (V.): Rec. Geol. Sury, India, Vol. VIIL, p. 115.

Kdmithi (Raniganj) group— .
Verlebraria indica, Royle.
BoxHARA, about 6 miles north of N dgpur, Central Provinces.

1855. - Hislop and Hunter: Quar, Jour. Geol. Soe., London, XI, p. 370.
1872, Blantord (W. T.): Mem. Geol, Surv. India, Vol. IX, p. 808,

Kdmthi (Raniganj) group—
y Plyllotheca indica, (Bunb,)
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BoosJOOREEA RIVER. See Jharia coal-field, Talchirs.
Bunaraxp, nala at—Ramkola coal-field, Sirgujah.

1880, Griesbach: Mem. Geol. Sury. India, Vol. XV, pt. 2, p. 55.
1880. Feistmantel : Rec. Geol, Sury. India, Vol. XI1I, p. 68.

Raniganj group—

Sehizonema gondwanensis, Fstm.,
Glossopleris angustifulin, Bgt.

BURGO, in the Pachwara coal-field, R4jmahdl hills,
1877. Rall (V.): Mem. Geol. Surv. India, Vol. XTII, p- 33.

Bardkar group—
Fertebraria indica, Royle.
Macroteniopteris danaoides, Royle. PL XX14, fig. 2.
Glossopteris communis, Fstm,
Buriavr, shaft No. 114 (or No. 2, new). Karharbari coal-field.
1879. Feistmantel : Talchir-Karharbéri flora. Pal. Ind., Ser. XTI—1, pp. 36—45.

Karharbdri beds—
Newropteris valida, Fstm, Pls. II—VI.
Glossopteris deeipiens, Fstm, Pl XVIII, figs. 3—5; Pl. XXIV, fig. 6.
Gangamopteris cycloptersides, Fstm, P, X11, figs. 2, 8; PL. XXVI, figs. 1—3.

5 var. subaurieulats. Pl XI1II, fig. 2; Pl XV, figs. 1—3; PL XV, fig. 3.
53 var. arecolata, Pl XVI, fig. 4.

o var. attenuata. Pl XTI, fig. 1; PL XIV, figs. 1, 2; PL XVI, fig. 5.

= buriadiea, Fstm. Pl XVIII, figs. 1, 2.

o major, Fstm, PL XIV, fig. 3; Pl. XVI, fipe, 15 8

Niggerathiopsis kislopi, Fstm. Pl XIX, figs. 2, 6; Pl XX, fig. 1.
Buryphyllum whittianum, Fstm. Pl XXI, fig. 1.
Voltzia keterophylla, Bgt. Pls. XXII, XXIII, XXV.
Albertia, sp, Pl. XXVI, fig. 2; Pl. XXIV, fig. 3.
Samaropsis, sp. Pl XX1V, fig. 5.
CuaNDA.  See Isdpity.
1877. Hughes, Wardha valley coal-field : Mem. Geol, Surs. India, Vol. XI11.
CuavpUIDOL, South Rewah coal-field.
1880. Fossils sent by Mr, Hughes.
Ranigang group—

Sehizonenra gondwanensis, Fstm.
Glossopteris formosa, n., sp.

CoarwaT, about 8 miles south of Chanda.
1877. Hughes: Mem. Geol, Surv. India, Vol. X111, pp- 69, 73.
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Kdamthi group (7)

Glossopteris ? ep.? (Fragments).
Seeds.
Peculiar radiated forms (which I at first determined as detinopteris).

Carcunowt, hill about 12 miles north-north-west of N agpur.
1872. Blanford (W, T.) : Mem. Geol. Surv. India, Vol. IX, p- 309,

Kdmthi (Raniganj) group—
Plyllotheca indica, Bunb.

Glossopleris indica, Schirap. (Our coll.)

CnorKHERI, about 86 miles north-west of Négpur.

1855. Hislop and Hunter ; Quar. Jour. Geol. Soc., London, Vol. XTI, p. 340.
1872. Blanford (W. 1.): Mem, Geol. Surv, India, Vol. IX, p. 313.

Kdmihi (Raniganj) group—
Glossopleris indica, Schimp.
Naggerathiopsis kislopi, Bunb. sp. (Fstm.)

CrHuMRA, west of— Ramkola coal-field, Sirgujah.
1880. Griesbach: Mem, Geol. Surv. India, Vol, XV, pt. 2, p. 37.

1880. Teistmantel: Rec. Geol. Surv. India, Vol. XIIT, p- 66.
Barakdrs—
Glossopteris communts, Fstm.
CHUMRA AND GIDHI, between—Raniganj group, Ramkola coal-field. Spe Banki nala,
Cru~Nka, No. 16 (4) and No. 16 G. (6) shafts, lowest seam, Karharbari coal-field.
1879. TFeistmantel : Pal. Ind., Ser. XIT—1, pp- 37, 46.
Karkorbdar: beds—
Gangaopteris cyelopteroides, Fstm., No. 16 (4).
Gang. major, Fstm.,, No, 16 (4) and 16 G (6).
DADKA, near Assensole, Raniganj field.
1877. TFeistmantel : Ree. Geol. Surv. India, Vol. V, p. 75.

Raniganj group—
Glossopleris conspicuw, n. sp.
DrocarH coal-field (Jainti coal-field)—See Karaun field.
Drowt, banks of the Damuda river, south-west of Assensole, Raniganj field,

1862. Blanford, W. T.: Mem. Geol. Surv. India, Vol. IIT, p. 129.
1864. TIluxley: Pal. Ind,, Ser. IV—1, with 6 Plates.
1879, Lydekker: Pal. Ind,, Ser. IV, pt. 3, with 6 Plates.
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Panchel rochks—
Dieynodon orientalis, Huxl,
Ankistrodon indicus, Huxl.
Gonioglyptus longirostris, Huxl,
Paclygonia incurvata, oxl,

Duonna, west of—Ramkola coal-field, Sirgujah.

1880. Griesbach : Mem. Geol. Surv. India, Vol. XV, pt. 2, p. 62.
1880. Feistmantel: Rec. Geol. Surv. Indie, Vol. XIII, p. 67.
Bardhars (7)—

Glossopleris communis, Fstm.
Gl. indica, Schimp.

Dorart (outerops), Shihpur coal-field, Sdtpura basin.
1875, Medlicott (H. B.): Rec. Geol. Surv. India, Vol. VIIL, p. 77.
1879. TFeistmantel : Jour. Geol. Soe., London, Vol. XII, p. 81.
Bardkars (Karharbiri beds ?)—

Bguwisetaceous stalks.

Glossopleris, sp.

Gangamopteris cyclopteroides, Fstm.
Noggeratliopsis hislopi, Fetm.

Doman~t (Ghat), Karharbdri coal-field, 1st seam (from below).
1879. Feistmantel : Talehir-Karharbéri flora, Pal. Ind., Ser. XII—1, pp. 38, 39, and 45, 46.
Karharbdri beds— '

Neuropterts valida, Fstm.

Gangamopleris major, Fstm,

Gang. angustifolia, McCoy.

Sagenopteris ? stolicshana, Fstm. Pl X111, fig. 4.
Glossozamites stolicskanus, Tstm. Pl XX, figs. 4, 5.
Niggerathiopsis kislopi, Fstm. Pl XIX, figs. 5—a.
Voltzia heterophylla, Bgt. Pl XXIV, fig. 4.

DuBrAIPUR, Gopikdndar area, north of Brahmani coal-field, Rdjmah4l hills,

1877. Ball (V.): Mem, Geol. Surv. Tudia, Vol. XIIT, p- 186.
Raniganj group (?)—
Phyllotheca robusta, n. sp, Pl XIV 4 bis.
Glossopteris communis, Fstm,
GALPHULA river, near Bilaro, in the Bisrampur coal-field.
1873 Ball: Rec. Geol. Surv. India, Vol, VI, p. 36.
Bardkar group—

33

Glossopteris, sp. (and other plant remains, not named further 7, ¢., and which I also could

> not identify).
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GarsaN Hiry, Raigarh and IHingir coal-field.
1875. Ball: Ree. Geol. Sury. India, Vol. VIII, p. 115.
Kamthi (Raniganj) group—
Schizoneuwra gondwanensis, Fstm.
Vertebraria indica, Rovle,
Sphenopteris 2 polymorpla (7) Fstm.
Glossopteris communis, Fstm.,
G, indica, Schimp,
Gl browniona, Bgt.
GL. damudica, 0, sp.
Guur, east of—Ramkola coal-field, Sirgujah.
1880. Griesbach: Mem. Geol. Surv. India, Vol, XV, pt. 2, p. 62 (Noudika)
1880. Feistmantel : Ree, Geol. Surv. India, Vol. XIII, p. 68,
Rawiganj group—

Glossapteris communis, Fstm.

GIrUNDLA, Raigarh and Hingir coal-fields.
1875. Ball (V): Rec. Geol. Surv. India, Vol. VIII, p. 115.
Kdamthi (Ranigan)) group—

Vertebravia indica, Royle.

GorALPRASAD, Talchir coal-field ; about 12 miles west of Talchir.

ferruginous, carbonaceous shale}.
1859. Mem. Geol. Surv. India, Vol. I, p. 59.
Bardkar group—

Vertebraria indice, Royle,
Trizygia speciosn Royle. Pl XI 4, figs. 2, 9 ; PL. XII 4, fig. 2.
Glossopleris communis, Fstm, PL XXXVIII 4, fig. 2.
G, indica, Schimp, Pl XXTX 4, fig, 7.
@1 mtermedia, 0. sp.  PL XXIX 4, figs, 1, 2.
Gi. damudiea, n. sp. Pl XXV 4, fig. 4; PL XXX 4, fig. 2.
Gl. angustifolie () Bgt.
Dictyopleridinm sporifernm, n. sp. Pl XXTII 4, figs. 3-5,

Gouri AND GHUI, nala between—Ramkola field, Birgujah.

1880. Griesbach: Mem. Geol. Surv. India, Vol. XV, pt. 2, p. 62 (Noudiha)-
1880. Feistmantel : Ree. Geol. Surv. India, Vol. XIII, p. 67.

Raniganj group—
Fertebraria indica, Royle.

[Hararara  (between this place and Rorighat), Sdtpura basin.
1879, Feistmantel : Ree, Geol, Surv. India, Vol XIT, pp. 78, 78

(Fossils in
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Bijori horizon (Ranigan; group)—

Sehizonenra goundwanensis, Fstm,
Vertebraria indica, Royle.
Glossopteris angustifolia, Bet.

HurprEAMO, south-west of Sarun, Bokdro coal-field.
1866. Hughes: Mem. Geol. Surv. India, Vol. VI, pp. 63 (101).
Baniganj group—
Schizoneura gondwanensis, Fstm.

Isirtr, about 4 miles south-south-east of Chanda, Wardha valley coal-field.
1877. Hughes: Mem. Geol, Sury. India, Vol. XIII, pp. 69, 74.

Kdmthi (Raniganj) group—

Glossopleris communis, Fstm, Pls. XXXVITY, fig.4; X
Bunh.)

Gl. indica, Schimp. Plg, XXV4, figs, 1, 2.
GL. browniana, Bat,

XXVIILY, figs. 1, 3 (? musafulia,

JAINTI coal-field. See Karaun field.

JHARIA COAL-FIELD, in the Damuda valley, west of the Ranigan] field.

1865. THughes: Mem. Geol. Sury, India, Vol. V, pp. 227-338,
1877. Feistmantel : Rec, Geol, Sury. India, Vol. X, p- 198.

Talclirs (L. ¢., 243) ; Bardkar group (Z. ¢, p. 811); Raniganj group (our col-
leetion)—
Sehizoneura gondwanensis, Fetm. Pl IV4, fig. 3. Raniganj group,
Vertebraria indica, Royle. Barkar and Raniganj group,
Dicksonia hughesi, Fstm. Pl XXIII4 » figs. 1, 2. Raniganj group.
Alethopteris comp. Whithyensis, Gopp. PL XL, figs. 2, 3. Raniganj group.
Macrotaniopteris dangoides, Royle. PL XX14, fig. 1. Raniganj group.
Glossopteris communis, Pstm. Pl XL4, fig. 4. Raniganj group.
Glossopleris, sp. Bardkar group.
Glossopteris, sp.  Talchirs (in the Boosjooreea),

JoarraAND, No. 2 and No, 5 shafts, 1st seam, Karharbdri coal-field.

1879. Feistmantel: Pal, Tnd., Sor. XII, p. 42 (45, 46).
1880. Fossils collected by myself.

Karharbiri beds—

Gangamopteris cyelopleroides, Fstm. No., 2 shaft.
Glossopteris decipiens, Fstm, No, 2.

Noggerathiopsis hislopi, Bunb, sp. (Fstm.) No. 2 and No. 5, var. subrhombordalis. (Pl XX
fig, 2.) No. 2.
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Kiwrar, about 8 miles north-cast of Négpur, Central Provinces.

1855. Hislop and Hunter : Quar. Jour. Geal. Soe., Vol. XT, p. 369.
1862.  Bunbury : Thid., Vol. XVII, p. 385 et seq.
1872, Blanford (W. T.) : Mem. Geol. Surv. India., Vol IX, p. 313,

Kdmdhi (Raniganj) group—
Fertebravia indica, Royle,
Pecopleris and Cladophlcbis, Banb. (Z. ¢).
dngiopleridivm comp. MeClellandi, O, M. Pl XX14, figs. 4-7.
Macrotaniopteris dunwoides, Royle (the true form).
Macrol. feddeni, Pstm. Pls. XX14, fig. 3; XXII4.
Glossopteris damndica, Fstm,
G1. strieta, Bunb, PI, XXXVIIA, figs, 1, 2.
GY. muswfolie, Bunb,
Gi. leptonenwra, Bunb.
Gangamopteris hughesi, Fstm. Pl XLITI4, figs. 6-8.
Noggerathiopsis hislopi, Fstm., Pls. XLV 4, fig. 9; XLV114, figs. 3-5.
Noggerathiopsis, sp.
Karamprma, near—Ramkola coal-fields, Sirgujah.
1880. Guiesbach : Mem. Geol. Surv. India, Vol. XV, pt. 2, p. 45.
1880. Feistmantel: Rec. Geol. Surv. India, Vol. XIIL.
Panchets (?)—
Glossopleris cominunis, Tstm,
Lhinnfeldia comp. odontopteroides, Morr., sp. Pl XXIITd, figs. 6-8.
KArANPURA coal-field (below the junction of the Torddg and Lurunga streams),
Damuda valley, Western Bengal.
1867. Hughes: Mem. Geol. Surv. India, Vol. VII, p- 296.
1879. Teistmantel: Pal. Ind., Ser, XIT—1], pp- 1, 2.
Talchirs—
Gangamopleris cyclopteroides, Fstm, Pl XI, figs. 2-4.
var. subauriculate. Pl X, fig, 1.
I n var. areolata.  P1, X1, fig. 2.
35 var. attenuala, Pl X1, fig. 1.
" angustifolia, MeCoy. PL IX, fig. 5.
Glossopleris, sp.
Karavx r1mrp (Jainti coal-field, Deogarh coal-field), Deoghur district ; (Kumar,
Pargana Saruth-Deoghur, Birbhum).
1863, Blanford, W. T.: Mem. Geol. Surv. India, Vol. III, p- 38.

1870. Hughes: Mem. Geol. Sury. India, Vol. VII, pt. 2,
1879. Feistmantel : Pal, Ind., Ser. XII—1, pp. 1, 2.

A2 23

2

Talchirs—-
Sehizonenra, sp.  PL I, fig. 1.

Gangamopleris eyclopteroides, Fstm. Pls. VII, VIIL, IX, figs. 1-6 ; X, fig. 3.
Néggerathiopsis hislopi, Fstm, Pl XIX, fig. 1.
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KawArsa, about 16 miles west of Chanda, and 12 miles south-east of Whiin.
1877. Hughes: Mem. Geol, Surv. India, Vol. XIIT, pp- 70 and 77.

Kdmthi (Raniganj) group ? (Panchets ?)
Listheria (? Mangalicnsis, Jones) : small form,
Vertebraria indica, Royle.

Equisetaceous stalks.
Glossopteris communis, Fstm.
Gl. damudica, n. sp.

G, angustifolia, Bgt.

Kunvmar (Kumér, Khumdrbad ?). See Karaun field.

KnumarrUR, north-west branch of the Nunia river, near Assensole.
1877. Feistmantel: Ree. Geol. Surv. India, Vol. X, p. 75.

LRaniganj group. See Assensole.

Kopnarvor, Raigarh and Hingir coal-field.
1875. Ball : Ree. Geol. Surv. India, Vol, VIII, p. 115.
Raniganj group—
Vertebraria indica, Royle.

KOoMALJORE HILL. See Lumki hill.

Bardkars in the Karharbdri coal-field.
Koyt (section at)—Shdhpur coal-field (Bétul district), Sétpura basin.

1875. H. B. Medlicott: Ree. Geol. Surv. India, Vol. VIII, p. 80.
1879. Feistmantel : Ree. Geol. Surv. India, Vol, XII, p. 79,

Bardkars 7 (Karharbéari beds ?)
Bguisetaceous stalks, (Schizoneura).
Glossopteris communis, Fstm.,
Gangamopleris eyclopteroides, Fstm.
Niggerathiopsis kislopi, Bunb, sp. (Fstm.)

Kuwurr, Raniganj field.
Iron shales—
Glossapteris communis, Fstm.
Glossopteris damudica, Fstm, Pl XXX4, fig. 1.
Insectwing-like leaf, Pl. XVIA bis, figs. 7, Ta.
Comiferous (7 stem. Pl XLVII4, figs. 5-7.
KvuMerpuUBI (near Bardkar, on the Bardkar river), Raniganj coal-field.
1877, Feistmantel: Ree. Geol, Surv. India, Vol. X, pp. 73, 74.

Bardkars (type)—

Pertebraria indica, Royle, Pls. XI114, figs. 1, 2, 4, 8; XIV4, figs, 1, 4.
Plyliotheca or Schizoneura ? (stalks), Pl. XII14, fig. 7.
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Glossopteris commumis, Fstm. Pl, XXXII 4, fig. 2.

Gloss. communis vax. stenoneura. Pls, XXXIL4, fig. 3; XXXIII 4, fig. 1.
(L. indica, Schimp.

G, browniona, Bgt.

Gl. damudica, Fstm, Pls. XXXTI 4 , ligs. 1-3; XXXT14, fig. 1.

Gl. ingens, n. sp. Pl. XXXI 4, figs. 4, 5.

Angiopleridinm infarctum, n. sp. Pl XXXIV 4, figs. 4, 5.

Squama gymnospermarum. Pl XLVIIL4, figs. 19-21.

Kunvacnert, South Godévari, near Ellore.

1872. Blanford, W. T.: Ree. Geol. Surv, Tndia, Vol, Y, p. 27.
1874. King (W) : Ihid., Vol. VII, p. 159,

Kdimtlhi (Raniganj) group—
Vertebraria indica, Royle. Pl X1I14, figs. 5, 6.
Alethopteris, sp.
Glossopteris communis, Fetrm.
Glossopteris indica, Schimp.
Sagenopteris, sp.  Pls. XLIA, fig. 6; XLII4, figs. 1, 5.
Anthroplyopsis, sp. P, XLI4, fig. 5.
Bhipidopsis, sp, Pl XLVI4, figs. 1, 2.

Laxarr, near—Ramkola coal-fields, Sirgujah.

1880, Grieshach: Mem. Geol. Smrv. India, Vol. XV, pt. 2, p. 64.
1880. Feistmantel: Rec. Geol. Surv. India, Vol. XIIT, pp. 67, 68.

Baniganj group—
Sclizonenra gondwanensis, Fstm.
LarTiamaR, Auranga coal-field. See Panripura, Panchets ? (?)

LaYEO, close to—in the Bokéro coal-field.
1866. Hughes: Mem, Geol. Surv. India, Vol. VI, p. 40 (78).

Bardkars—
Lrizygia speciosa, Royle.

LEDHO NALA, near Karamdiha, Ramkola coal-fields, Sirgujah.

1880. Griesbach: Mem. Geol. Sury, India, Vol. XV, pt. 2, p. 44.
1880. TFeistmantel : Rec. Geol, Surv. India, Vol. XIII, pp. 66—69.

Bardkar group—
Fertebraria indica, Royle.
Glossopteris communis, Fstm,
Baniganj growp—

Glossopterts communis, Fstm.
Glossopleris asgustifolia, Bet.
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Panchet division—

Gloxsopteris communis, Fstm.

Gl. indica, Sehimp.

Gl. angustifolis, Bgt.

Thinnfeldia comp. odontopteraides, Morr., sp, Pl XXII14, ligs. 6—8.

LouuNpia, Hura coal-field, Riajmahal.
1877. Ball: Mem. Geol. Surv. India, Vol. XIIT (map facing pages 40 and 48).

? Baniganj group—
Glossopteris communis, Fstm. Very narrow.
s tadica, Schimp.
39 angustifolia, Bat.
Seale-like leaves, like those from Raniganj and the Bijori horizon.
Winged seeds.

Lumgi minn (Komaljore hill), Karharbéri coal-field.
1879. Peistmantel : Talchir-Karhatbiri flova. Pal. Ind., Ser. XII—1, pp. 43, 44.

Bardkar growp—
Schizoneura gondwanensis, Fstm. Pl 1, figs. 2, 3.
Verlebraria indica, Royle.
Sphenopteris polymorpha, Fstm.
Glossopteris communis, Fstm.
Gangamopteris, sp.
Lurunea axp Torpae streams, below the junction of the—Talchirs. Sec K-
ranpira coal-field.

ManaN RIVER and Tamor hill, between—Ramkola coal-fields, Sirgujah.
1880,  Griesbach: Mem, Geol. Surv. India, Vol. XV, pt. 2, p. 63.
1880, Feistmantel : Rec. Geol. Surv. India, Vol, XIII, pp. 67, 68.
Raniganj group—
Vertehraria indica, Royle.
Glossopleris angustifolia, Bgt.
Bardkars. See Majurdaki.
MAHBAN RIVER, South Rewah coal-field. See Minarra and Tansar.
Marrur, south of—in the north-west branch of the Nunia nadi, north-west of Assen-

sole.
1862. Blanford (W. T.): Mem. Geol. Sury. India, Vol. ITI, p. 130.

Panchet rocks—

Estheria (comp. Mangaliensis, Jones).
Sehizoneura gondwanensis, Fstm. Pl XA4.
Pecopteris concinna, Presl, Pl XVIId, figs. 1—6.
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Cyclopleris packyrhackis, Gopp. Pl XVIIA sifie

Oleandridivm (stenoneuron, Schimp.) PL XIX4, figs. 5—8.)

Glossopteris indica, Schimp., and communis, Fstm. (Ree. Geol. Surv. of India, Vol. X
pp- 139—140, figs. 3—8.)

Samaropsis comp. paroula, Heer. Pl XLVIL4, figs. 11-18.

t ]

MAJURDAKI, near—between Mahan river and Tamor hill, Ramkola coal-field,
Sirgujah. '

1880. Grieshach: Mem. Geol. Sury. India, Vol XV, pt. 2, p. 63.
1880. Feistmantel : Reo, Geol. Surr., India, Vol. XIII, pp. 66, G7.

Bardkar group —
Vertebraria indica, Royle,
Glossopteris damudica, Fstm.
G1. indica, Schimp,
Noggerathiopsis hislopi, Fstm, (Bunb.)

MANGALPUR, Raniganj field.
Raniganj growp—

Trizygin speciosa, Royle. Pl. XI4, fig. 8.

Maxeur, about 60 miles south of Nagpur (about 36 miles north-west of C
and about 11 miles north of Warora).

1854. Owen : Quar. Jour, Geol. Soe.,, Vol. X, p. 473.

1855. Owen: Ibid., Vol. XI, p-37.

1861. Bunbury: Ibid., Vol. XVIL.

1862, Jones: Estheria, Palecontographical Socisty, p. 78.
1877. Hughes : Mem, Geol. Sury. India, Vol. XIIT, pp. 69, 71.

handa,

Kdmthi (Raniganj) group (Panchets P)—

Brachyops laticeps, Ow.

Ganoid fish scales.

Estheria mangaliensis, Jones (two forms.)

Bhizom of fern (Bunbury’s ligure).

Coiiferous stem (resembling a form in the Ironstone shales),

MARDANPUR outcrops, Shéhpur coal-field, Satpura basin,

1875. Medlicott (H. B.) : Ree. Geol, Surv. India, Vol. VIIL, p. 79.
1879. Feistmantel: Ree. Geol, Sury. India, Vol. XIT, p. 79.

Bardkar group—
Vertebraria indica, Royle,

MaTaADI, Karharb4ri coal-field, No. 1 shaft (39), 1st seam.
1879. Feistmantel: Pal, Ind., Ser, X1I—1, Dp. 42, 45, 46.
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Korharbari beds—
Gangamopteris cyeloptersides, Fstm. Pl, X111, fige. 1.

¥ i var. atlenuate. Pl XIII, fig. 3.
Glossopteris commumis, Fstm. Pl. XVII, figs. 1, 2,

MeauLt, north of —Ramkola coal-field, Sirgujah.

1880.  Grieshach : Mem. Geol. Surv. India, Vol. XV, pt. 2, p. 38,
1880. Feistmantel : Rec. Geol. Sury. India, Vol. XIIL, p. 68.

Ranigonj group—

Glossoplerss communis, var, slenoneura,

MinarRra, near—on Mahan river, South Rewah coal-field.
1880. = Fossils collected by Mr. T. Hugles.

Baniganj group—
Selizonewra gondwanensis, Fstm.
dlethopteris comp. Whithyensis, Gopy.
Glossopteris communis, Fsvm.
Gloss. mdica, Schimp.,
Gloss. retifera, Fstm,
Gloss. angustifolia, Bgt.

MiNareA and Gagar, between—Mahan river, South Rewah coal-field.
1880. Fossils collected by Mr. T. Hughes.

LRanigang group—
Schizonewra gondwanensis, Fstm.
Plyllotheca, n. sp.
dlethopteris comp. Whithyensis, Gépp.
(G lassopleris communis, Fstm.,
Gloss. angustifolia, Bgt.
Angiopteridium comp. Me’Clellandi, O.M.

MiraAIN, west of—Sendur river; Ramkola coal-field, Sirgujah.

1880. Griesbach : Mem. Geol. Surv. India, Vol. XV, pt. 2, p. 33.
1880. Feistmantel : Rec. Geol. Surv. India, Vol. XIIT, pp. 66, 67.

Bardkar group—

Vertebraria indica, Royle.
Glossopteris eommunis, Fstm,
Gl. browniana, Bgt.

Gl. demudica, n, sp,

Mourant coal-field, on the Sitariva river, north-east corner of Sitpura basin.

1870. Medlicott (H. B.) : Rec. Geol, Sury. India, Vol. III, pt. 3.
I879. Feistmantel: Pal. Ind., Ser. XII—1, pp- 4, 47.

41
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Karkarbdri beds—

Fyuisetaceous stalks,
Gangamopteris cyelopteraides, Fstm, Pl XXVII, figs, 2, 3.
- var. attenuata. Pl XXVII, fig. 1.
Glossopleris communis, Fstm.
Néggerathiopsis hislopi, Fstm. (Bunb.) Suppl.
MurTP, west of —Auranga coal-field, Palamaun district.
1878. Ball : Mem. Geol, Sury, India, Vol. XV, p. 60.
1879.  Feistmantel : Ree, Geol. Surv, India, Vol. XITL, p. 65.
Bardkar group—
Trizygia speciosa, Royle,
Glossopteris communis, Fstm,
MORNE RIVER, north of Paraszdiha, Ramkola coal-fields, Sirgujah.
1880. Grieshach : Mem. Geol. Surv. India, Vol. XV, pt 2, p. 58.
1880. Feistmantel : Ree. Geol. Sury. India, Vol. XIII, pp. 67, 68.
Baniganj group—
Vertebraria indica, Royle.
Glossopteris dumudica, n. sp.
GL. angustifolin, Bgt.
Musinia, on the Brdhmani river, Brahmani coal-field, Rajmahal hills.
Bardkar group—
Verletraria indica, Royle.
Glossopteris, sp.
NaroLa, nala west of—Ramkola fields, Sirgujah.
1880. Griesbach : Mem. Geol. Survy. India, Vol. XV, pt- 2, p. 62.
1880.  Feistmantel : Rec. Geol. Surv. India, Vol. XIIT, p. 68.
Panchets (7)—
Glossopleris, sp.
NIrscHA (near Bardkar) Raniganj coal-field.
1877. Feistmantel : Rec. Geol. Sury. India, Vol. X, p. 74,
Bardkar group—
Vertebraria indica, Royle.
Glossopteris intermitiens, n, sp. Pl XXXIII4, figs. 2—4.
Nowaprm, south of —Ramkola coal-fields, Sirgujah.

1880. Grieshach: Mem. Geol. Surv. India, Vol. XV, pt. 2, p- 42,
1880. Feistmantel : Roo. Geol. Sury. India, Vol. XITT, p. 68.

Laniganj group—
Glossopleris communis, Fstm,
iy Jormosa, n. sp.
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Paxcrer (fossils).  See Deoli and Maitur.

PANKABARL Damuda Series.  Sre Sikkim.

Panripura, hill south of—near Latiahar, in the Auranga coal-field, Palamaun area.
1878. Ball: Mem. Geol. Sury. Tndia, Vol. XV, p. 89.

Horizon uncertain, but according to Mr. Ball, « apparently Mahddevas ; as it may, however, be
as well Panchet group, I mention the fossils here—
Vertebraria indica, Royle.
Pecopteris 7
Glossopteris communis, Fstm.
% indica, Sehimp.
o damndica, n. sp.
" Squamee gymnospermarum.
Samaropsis parvula (?) Heer.

Parast and KuNowar, from river running hetween—=S8outh Rewah coal-field.
1880.  Fossils collected by M, Th. Hughes.
Baniganj group—
Glossopleris, sp,
PasserABHIA, Karharbéri coal-field, shafts 5D (9); 5G (12); 24 (29); 40 (33); 17B
(23); 170 (24).

1879, Pal. Ind,, Ser. XII—1, pp. 30—42, 45, 46.
1880.  Fossils collected by myself from the 2nd seam.

Karharbdri beds, 1st, 2nd, and 8rd seams.!

Pinsr SEan. ‘ Seconp Spam, ’ THIRD Spam,
No.5D | No.5G | No.24 | No.40 |No. 17 B| No. 170

@ | a2 | @) | @ | @ | e
Schizonewra comp. Meriani, Schimp, P, 1, figs. 6,7 | + ‘ !
Sekizonewra comp. gondwanensis, Fstm. , . $ c -
Hguisetaveous stulks (numevons) . . . . .| ST i
Vertebraria indica, Royle, P1, 1, figs. 8, 9 + A o N
DNewropteris valida, Fstm, Lot S + -4 il el
Gangamopteris eyeloptervides, Fstm. Pl X111, fig. 5 2 =k i =k £ + | ¥
39 ,, var., aftenuate . 5 -+ =+
Gangamopteris, sp. . . oyl =" =
G'lossopleris communis, Fstm, | . - g - ; + + + + -+ +
G'lossopteris, other species ) 2w ; CR vor e
4 damudica, Fstm, : : : y - ves o +
Noggerathiopsis hislopi, Fstm. ; S : ; S + + - -+ o
Seeds . v : : 7 3 . X : : + + +

! There were hitherto no fossils known from the second seam (counting from below) in the Karharbiri coal-field ;
quite recently (April 1880) I collected a good number of fossils from this seam, at shafts No. 24 and No. 40
(Passerabhin) ; T include their names already here, in order to complete the list; but a more complete note, together
with the sections of the shafts, will be found in Rec. Geol. Surv, of India, Vol. XIII, pt. 3 (1880). Some of the fossils,
together with others {rom the first and second seams (also recently acquired), will be illustrated in a supplemental
fascieulus to my Talchir-Karharbiri Flora.
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Porsa, on the Wardha river, about 36 miles south-east of Chanda.
1879, Fossils sent by Mr. W. King.

Kamthi group (reddish-white, tough shales),

Lauecetaceous stems.
Glossopteris commmiits, Pstm,

ZHed] g Fragmentary
p tndica, Schimp. } “’ J

RA16ARE and HIiNcIr coal-field.

1875. Ball: Rec. Geol. surv. India, Vol. VIIT, p. 115.
I877. Ball: Ihid., Vol. X, pi 171

Laniganj growp—
Sehizoneura gondwanensis, Fstm, Garjan hills.
Vertebraria indiea, Royle. Garjan hills, Girundla, Kodaloi,
Sphenopteris Aolymorpha, Fstm. Garjan hills.
Glossopteris communis, Fstm.

0 indica, Schimp,
b, browniana, Bgt.
o damudica, v. sp.

RavMearn, Brahmani coal-field, south hank of Br4dhmani river, Rajmah4l hills.
1877.  Ball: Mem. Geol. Swrv. India, Vol. XIIT, pt. 2, p. 27.
Bardkar group—
Glossopteris, sp.
RavNieany, Raniganj field.

1862. Blanford (W. T.): Mem. Geol. Surv. India, Vol. IIT.
1876. Feistmantel : Jour. As. Soc., Bengal, Vol, XLV, P 324

Eaviganj group.

The list of fossils from the locality Raniganj is, excepting  Gangamopteris
anthrophyoides, the same as that given hefore for the Raniganj group of the Rani-
ganj coal-field, so I need not repeat it here again and refer to the first list.

Rpontt, north-west of— Ramkola coal-fields, Sirgujah.

1880. Griesbach : Mem, Geol. Sury., Tndia, Vol. XV, pt. 2, pp. 61-62.
1880. Feistmantel : Ree. Geol. Surv. India, Vol. XIII, p. 67.

Bardkar group—
Glossopleris indica, Schimp.
Rorrenar and Hararara, between—Bijori horizon. See Harapala.
SADGUDIAM, 16 miles north of Allore, South Goddvari (our collection).
KKamthis—
Vertebraria indica, Royle (branched and common form),
SAHAJORI (coal-field).
1867. Hughes: Mem. Geol, Sury. Indin, Vol. VII pp. 253, 254.
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Bardkar group—

Glossopteris, sp.

SATPURA BASIN. See Mohpéni, Shapur, Umrét, Baricondam, Bijori, Harapala.
SENDUR RIVER. Sece Mitgain. (Bardkar group, Ramkola coal-fields).
SHAPUR COAL-FIELD, Sitpura basin. See Dolari, Kotmi, Murdanpur, Suki.
SIkKT™ (Darjeeling, Pankabdri).

1854. Hooker's Himalayan Journals, Vol. T, p. 402.

1875. Mallet: Mem. Geol. Surv. India, Vol. XI, Pp- 2-30.

Damudas (? Raniganj group).
Plyllotheca, sp. (7). Bquisetaceous stalks.
Vertebraria indica, Royle.
Trizygia speciosa, Royle. (Dr. Hooker’s quotation).
Glossopteris indica, Schimp.

SILEWADA, about 10 miles north of Ndgpur.

1855. Hislop and Hunier : Quar. Jour. Geol. Soc., Vol X1, p. 370.
1861. Bunbury : Quar. Jour. Geol, Soc., Vol. XVII, p- 325.
1872. Blanford (W. T.) : Mem. Geol. Surv. India, Vol. IX, p- 304,

Kidmtlis (Raniganj group)—
(Hossopleris communis, Fstm. (Fructificating). Pl XXV14, figs. 1,4; Pl XXVII4, fie. 1;
PL. XXXVIId, fig. 3.

- indica, Schimp. (Fructificating). Pl XXVI4, fig. 3; Pl. XXVIL4, figs. 3, 5.
7 browniana, Bgt. (Fructificating). Pl XXVI4, fig. 2; Pl. XXVIL4, fig. 2.
" stricte, Bunb.
% wmusefolia, Bunb,

Noggeratliopsis kislopi, Bunb, (Fstm,) Pl XLV .4, fig. 7.

SrraRAMPUR, Raniganj field (our collections).
Raniganj group—
Sphenopteris polymorpha. Pl. XVIA, fig, 5.

Glossopteris retifera, Fstm. Pl XXVIILA, fig. 2.
5 conspieun, n, sp. Pl, XXVIIIA4, figs, 5, 6, 8.

SITARIVA RIVER, Sdtpura basin. See Mohpani coal-field, Karharbdri beds.
SoHAGPUR, in South Rewah (Mr. J. G. Medlicott’s collection).

1860. J. G, Medlicott : Mem. Geol. Surv, India, Val. IL.
1879. Manual Geology of India, pp. 199—204.

Raniganj (Kamthi) group—

Vertehraria indiea, Royle,
Glossopteris communis, Fstm.

Ge. browniana, Bgt., Pl. XL 4, fig. 5.
G!l. damudica, n. sp., PL. XL 4, fig. 6.
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SoN RIVER, west of Garara (Mr. Hacket's collection).
Baniganj group—

Verteliraria indica, Royle,
Macrotaniopteris feddeni, Fstm,
Glossopteris communis, Tstm.
Dictyopteridivm, sp. Pl XLII 4, fig. 5.

Souvrn Rewam (Gopat coal-fields), coll. by Mr. J. G. Medlicott.
Raniganj group—

Verlehraria indica, Royle (light shale).
Byuisetaceous stems (light shale).
Glossopleris communis, Fstm. (light and dark shale).
Naggerathiopsis kislopi, Bunb. (Fstm.) (light and dark shale). PL XLV 4, figs. 1-5.
Voitzia heterophylin, Bgt. (light shale). P1. XLVIT 4, figs. 19-20.
Small seeds (light shale).
Soura Rewam (Gopat coal-fields), coll. by Mr. Th. Hughes, 1880.
See Bajbai, Chanduidol, Minarra, Parasi and Kunjwar, Tansar.!
SUIDUD nala, 1} mile north of Bheria, Ramkola coal-fields, Sirgujah.
1880.  Griesbach: Mem. Geol, Surv. India, Vol. XV, pt. 2, pp. 59—63.
1880, Feistmantel : Rec. Geol, Surv. India, Vol. XIIT, p- 67.
Bardhars—
Niggerathiopsis hislopi, Fstr.

SUKI (outerop), Shapur coal-field, Sdtpura basin.

1875. H. B. Medlicott: Ree. Geol. Surv, India, Vol. VIII, P 81,
1879. Feistmantel : 2hid., Vol. XI1, p. 80.

Bardkars—
Néggerathiopsis fislopi, Fstm, ,
SUKNAT NATA, north of Sarsera, Ramkola field, Sirgujah.

1880.  Griesbach : Mem. Geol, Sury. India, Vol. XV, pt. 2, p. 52.
1880. TFeistmantel : Rec. Geol. Sury, India, Vol. XIII, p. 67.

Bardlkors—
Vertebraria indica, Royle.

Glossopteris communis, Fstm,

Tarcuir, Talchir coal-field ; fossils in sandy shales.
1859. DMem, Geol. Sury. India, Vol. I, p. 59.
Bardhars—
Vertebraria indica, Royle.
Cyathea comp. tehikateheffi, Schm, Pl XVI 4, figs. 1, 2, 4.

! Besides the fossils named above, there is another collestion lately sent by M, Hughes, but they cannot be

included here: they will be deseribed and figured (as far as necessary) together with others subsequently, (8
R. G.8. I, Vol. XIII, pt. 3).

e also
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Gl. communis, Fstm,
Dictyopteridinm sporgferwm, n. sp.  Pl. XXIII 4, figs. 3—5.
Tayior hill; Bordkars, See Majurdali.
TaNsAR, near—on Mahan river, 8. Rewah coal-field.
1380, Fossils collected by Mr, Th. Hughes.

Roniganj group—

Vertebraria indica, Royle.

Toxparugry, about 14 miles north-west of N dgpur.

1855. Hislop and Hunter: Quar. Jour, Geol, Soe., Vol. XT, p. 370.
1861. Bunbury: Idid., XVII, p- 338,
1872. Blanford (W, T.); Mem. Geol. Surv. India, Vol. IX, p. 307.

Kimthi group—

Vertebraria ?f?{,(i‘fjf}a, RO}'IE.
Glossopteris—fragments.

TorpAc and LurvNeA streams (below the junction of the)—
Talchir fossils. See Kéranptra field.
Ustrir coal-field, in the Pench valley, S4tpura Basin, Central Provinces.
Bardkars.
1854. Sankey (Lieut.): Quar. Jour, Geol. Soc., Vol. X, p- 55.
1855. Rev. Hislop: Ztid., D). X1, p. 557.
See Barkoi.

THE VARIOUS LOCALITIES FROM WHICH LOWER GONDWANA
FOSSILS ARE KNOWN, ARRANGED ALPHABETICALLY WITHIN
THE GROUPS.

TAvrcnIr-KARHARBART BEDS.—(The localities in the Shapur coal-field are included
within the Bardkar group.) Talchirs marked = T, Karharbéri heds—K.B.
Buriadi, Karharbgri coal-field, shaft No. 11A (2)=K.B.
Chunka, Karharbéri coal-field, shatt Nos. 16 (4) and 16G (6) ; s seam—K.B.
Domalai (ghéit), Karharbéri coal-field ; lst seam=K.B.
Jharin coul-field=T,
Jogitand, Karharhgri coal-field, No. 2 and No. 5 shafts, 1lst seam=K.B.
Kéranpira field=T,
Karaun field (Kumar, Purgannah Saruth-Deoghur, Birbhum)=T.
Lurunga and Torddy streams, Kéranpira field=T.
Mathadi, Karharbéri field, No. 1 shaft (39) ; 1st seam=K.B.
Molpani coal-field=K.B.
Passerabhia, Karharbsni coal-field, 1st, 2nd, and Srd seams; shaft No, 5D (9); 5G (12);
24 (29) ; 40 (33) ; 17B (23) ; 17C (24)—K.B.
Sitariva river—8ze Mohpéni=K.B.
Dordig and Lurunga streams, Kéranpiira field_T.
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BARAKAR GROUP (one or two loealities in the Shapur coal-field, which are here
also included, may perhaps represent the KarharbAri beds).

Barkoi, near Umrét, Pench valley, Satpura basin, C.P.
Bluwan, Pench valley, Satpura basin, &, P.
Burgo, Pachwara coal-field (on the Bansloi river), Rdjmahal hills.
Chumra, west of—Ramlkolg, coal-field, Sirgujah.
Dionda, west of—Ramkola coal-field, Sirgujah.
Dolari (outerops), Shapur coal-field, Séatpura basin,
Galpiula river, near Bilaro, Bisrampur coal-field.
Gopdlprasid, Talchir coal-field (fossily in dark ferruginous shale).
Jharia coal-field.
Komaljore kitl, Karharbiri coal-field,
Kotmi (section), Shapur coal-field, Sdtpura basm.
Kumerdhubi, near Barflar, Raniganj coal-field.
Lagyeo, close to—in the Bokéro coal-field.
Ledho nale, near Karamdiha, Ramkola coal-field, Sirgujah.
Lumki kill, Karharbéri eoal-fild (the same as Komaljore hill),
Mahan river.  See Majurdaki.
Majurdaki, near—bhetween Mahan river and Tamor hill, Ramkola. coal-field, Sirgujah.
Mardanpur outerops, Shapur coal-field, Sétpura basin.
Mitgain, west of—Sendur river, Ramkola coal-field, Sirgujah.
Mitrup, west of—Auranga coal-field, Palamow district.
Mussinia, on the Bréhmani river (Brahmani coal-field), Réjmahal hills.
Nirsha, near Bardlar, Raniganj coal-field.
Lamgurk, Réijmahdl hills, south of Bréhmani coal-eld.
Leontr, north-west of—Ramlkola coal-field, Sirgujah.
Sakajort coal-field,
Seudur river. See Mitgain, (Ramkola coal-field, Sirgujah).
Suidud nala, 1} mile north of Bheria, Ramkola coal-field, Sirgujah,
Suks (outerop), Shapur coal-field, Satpura basin.
Sufnai nala, north of Sarsera, Ramkola coal-field, Sirgujah.
Tubekir, Talchir coal-field. (Fossils in sandy shale.)
Lumor Aill, See Majurdaki. Ramkola coal-field, Sirgujah,
Uinrét coal-field, Pench valley, Sdtpura basin, C. P.

TRONSTONE SHALES—

Kulti, Ranigunj field, between Sitardmpur and Bardkar,

RaNTeANs 6ROUP.—(In this is included the Bijori horizon, marked =B, and the
Kémthi group, marked =K ; the Raniganj group is marked =R.)—
Awtir, about 82 miles east-sonth-east of Chanda, Wardha valley coal-fielld—K.
A ssensole, north-west and south-east of—in the Nunia river—R.
Bajbai, 2 miles east of Gopat river, South Rewah coal-fiell—R.
Banki nala, between Chumra and Gidhi; Ramlkola coal-field, Sirgujah—R,
Barikondanm, Upper Denwa valley, Satpura basin, south of Pachmari =B,
Beldanga, south-cast branch of the Nunia river=R. See Assensole,
Bhdratwdda, about 8 miles north-west of Nigpur, C. Prov.=K
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Bijori, Sétpura basin, south of Pachmari—B, Reptiles.
Bilpahari, Raigarh and Hingir coal-field=K.

Bokhara, about 6 miles north of Négpur=K.

Budatand, nala at—Ramkola coal-field, Sirgujah=R.
Chanda, Wardha valley coal-field,  See Tsapir=K.
Chanduidol, South Rewah coal-field=R.

Charwat, about 8 miles south of Chanda—K.

Chicholi Hill, about 12 miles north-north-west of Négpur=K.
Chorlheri, about 86 miles north-west of Nippur=K.

Chumra and Gidii, between=R. See Banki nala.

Dadita, north of Assensole, Raniganj eoal-field=R.
Dubrajpur, north of Bréhmani field, R4jmahél Hills—R. (7).
Garjan Iills, Raigarh and Hingir coal-field=K.

Gliui, east of—Ramkola conl-field, Sirgujab=R.

Gidhi and Chumra, between=R. See Banki nala.

Girundla, Raigarh and Hingir coal-fiell=R.

Gouri and Ghui, nala hetween—Ramkola coal-field, Sirgujah=R.

Harapala (between this and Rorighat), Sdtpura basin=B.
Hurdeeamo, south-west of Sarun, Bokéro coal-field=R.

Isdpiir, about 4 miles south-south-east of Chanda, Wardha valley coal-field=K.

Jharia conl-field=R.
Kdmthi, about 8 miles north-east of Nigpur=K.
Karamdila, near—Ramkola coal-field, Sirgujah=R.
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Kawdrsa, about 16 miles west of Chanda, and 12 miles south-east of Wiin=K. ; animals

and plants,

Khumdrpur, in the north-west branch of the Nunia river, Raniganj eoal-field=R.

Kodaloi, Raigarh and Hingir coal-field=K,

Kunlicheru, south Godévari, Ellore district=K,

Lanjit, near—Ramkola coal-field, Sirgujah=R.

Ledho nala, near Karamdiha, Ramkola coal-field, Sirgujah—R.
Lokundia, in the Hura coal-field, Rijmahdl Hills=R. &)

Malan river and Tamor Hill, between—Ramkola coal-field, Sirgujah=R.

Makan river, South Rewah, between Minarra and Gajar ; near Minarra ; near Tansar=NR.

Mangalpur, Raniganj field=R.

Mangti, about 60 miles south of Nigpur, and 36 miles north-west of Chanda==K. ;

animals and plants. :
Meguli, north of—Ramkola field, Sirgujah=R.
Minarre, near—on Mahan river, South Rewah=R.

Minarra and Gajar, between—on Mahan river, South Rewah—R.
Morne river, north of Parasdiha, Ramkola coal-field, Sirgujah=R.

Nowadih, south of, Ramkola coal-field, Sirgujah=R.

Panripura, Hills south-east of—near Latiahar, Auranga coal-field, Palmaun area=R.
Parasi and Kunjwar, from river running between—South Rewah—R.
Porsa, on the Wardha river, about 36 miles south-east of Chanda=K.

Laigarh and Hingir coal-field=K,
Laniganj, Raniganj coal-field R.
Sadgiidiain, 16 miles north of Ellore, south Godédvari=K.
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Sikkkim (Darjeeling, Pankabdri)—=R. (7).

Silewddea, about 10 miles north of N dgpur=K.

Sitardmpur, Raniganj field=R.

Solkdgpur, in South Rewah=R,

Son river, west of Garara—R. (Mzr. Ch. Hacket, 1872, Th. Hughes, 1880.)

South Rewak (Coll. of Messts. J. G. Medlicott, Ch. Hacket, and Mr. Th. Hughes)=R.
Yunsar, near—on Mahan river, South Rewah—R,

Tondafkheri, about 14 miles north-west of Nagpur=K.

Paxcugr érovp.  (Includes the Almod beds also).

Deoli, near banks of the Damuda river, Raniganj field, south-west of Assensole ; anmals.

Ledho nafa, near Karamdiha, Ramkola coal-field, Sirgnjah.

Maitiir, south of—in the north-west branch of the Nunia river, north-west of Assensole :
animals and plants.

Narola nala, west of—TRamkola coal-field, Sirgujah.

GENERAL LIST OF FOSSILS OF THE LOWER GON DWANAS,

I give now the systematical list of all fossils hitherto known from the Lower
Gondwanas ; the chief divisions are indicated in six columns, i, ¢, ;—

Padekir division = Talehir group, Karharbdri beds, first and second column,
Damuda division :

Bardlkar growp —=third column.

Lron shales (Motur horizon) =fourth column.,

Raniganj group (=Hingir group, Bijori horizon, Kimthi group) =fifth column.
Panchet division, Panchet group (Almod beds) = sixth columun,

I have, for general understanding and comparison, taken in also the fossils of
the Talchir-Karharbari beds, which were already deseribed in a previous fasciculus
of the Palaeontologia Indica.

To avoid repetition of the localities, T indicate within the columns the coal-field
only where the fossils were found; and to save room, I use
an alphabetical list follows' : —

Aur. = Auranga coal-field (Mr, V. Ball, Mr. Griesbach).
Bisr. = Bisrampur coal-field (Mr. V. Ball).

Bok. = Bokiro coal-field (Mr. Hughes)
Jhar. = Tharia coal-field (M, Hughes).
Karanp. = Kéranpira coal-field (Mr. Hughes).

Karaun. = Karaun (Jainti) coal-field (Mr. Hughes). -

Kark. = Karharbdri coal-field (Messrs. Hughes, Whitty, Miller, and Feistmantel).
Mokp. = Mohpani coal-field (Messrs. H. B, Medlicott and Feistmantel).

Nagp. = Nagpur avea (Rev. Hislop, Mr. W. T. Blanford, and F, Fedden).

Rijm. = Réjmahal Hills (Messrs. Oldham, V., Ball, Feistmantel).

Ramk. = Ramkola coal-field (Messrs. C. L. Griesbach and Feistmantel),

* The names in brackets indieate those gentlemen, either officers of the Burvey or others
the respective coal-fields, or have collected fossils and published notes,

abbreviations, of whieh

.

, Who have either surveyed
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Ranig. = Raniganj coal-field (Messrs. W. T. Blanford, Th, Oldham, Feistmantel).
&. H. = Raigarh and Hingir coal-field (Mr. V. Ball).

Sak fzj |
Stétp.

Sahajori coal-field (Mr. Th. Hughes).
= Bijori horizon (Raniganj group) in S#tpura basin (Capt. Gowan, Messrs. J. G.

and H. B. Medlicott, V. Ball and Feistmantel).

Shap.

8ufifi. = Sikkim (Dr. Hooker, Mr. Mallet),
8. G. = South Godévari (Messrs. W. T. Blanford and W. King).
8, B. = 8. Rewah (Messrs, J. G. Medlicott, C. Hacket, and Th. Hughes), including

Sohdgpur (Mr. J. G. Medlicott).

Taleh.
Uner.

Sankey, Rev. Hislop).

Shapur eoal-field (Messrs. H. B. Medlicott and Feistmantel).

= Talchir coal-field (Messrs. W. T. and H. B. Blanford, and W. Theobald).
= Umrét coal-field in the Pench valley, with Barkoi and Bhuwan (Lieutenant

RumARKs.

Schizonewra paradoza,
Schimp.  and  Moug.,

sibiriea,

Heer.; Phyll. deligues-
cens in East Siberia and
the Altai; Phyllotheca
ausfralis, Bat, in Aus-

stsehurom-
skit, Schmalh,, in the
Altai.

Sphenophyllum ?

Fertebraria australis,
MeCoy, in New South

Ward. = Wardha valley coal-field (Mr. T. Hughes).
LOWER GONDWANAS,
Tavoue Divistox., Daxopy Divisros. Eff&“a'if_
Names of Classes, Orders, N . W —
Pamilies, &e,
Talchir |* Karhar- ipanj (Kdmthi)] Panchet
Krcﬁx;}f bzil'li“h?&'s. Bardlar group, 313;10(:. Ranlg?z;!:’\]otgp. i gﬂrlr;tlp?
PLANTA.
A, CRYPTOGAME,
1. PTERIDOPHYTA.
1, EQUISETACE®. |
Schkizoneuwra comp. Meri- FEaphs ol iy
ani, Schimp. |
|
Schizoneura gondwanensis, (?) Karh.| Kurh,, Mhop.... Ranig,, Jhar,| Ranig.
Fstm. Bok., Ramk.,
R. H.;, 8. R., Enrope.
Sity.
Selizoneura, sp.? < Fearammal s R I s
Phyllotheea indica, Bunb, Ranig., Nigp. Phyllotheon
tralia.
Plyllotheea robusta, n, sp. . ? Rajm. Phyllotheea
Phyllotheea, sp. o ar 8. R.
Trizygia speciosa, Royle . Bok., Aur., Ranig., Sdtp.,
Talch. Sikk.
Fertebraria indica, Royle . axe Karh. | Rajm., Karh, Ranig., Jhar, | Aur. (F)
Ranig., Jhar, Ramk, 8. R,
Ramk., Talch., E. H,, Satp., Wales.
Shap., Umr. Nigp., Ward,,
8. G, Bikk.
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Names of Classes, Orders,

LOWER GONDWANAS.

TALCEIR DIVISION.

Families, Se.

Talchir
group. | b

Kurhar-
tiri beds,

Bardkar group.

Bquisetaceous stewms .

2. FILICES,
a. OYATHEACER.

Cyathen comp. Tekilal-

cheffi, Schmalh.

Sphenopteris polymorpha,
Fstm,

Dicksonia hughesi, Fstm....

b, POLXPODIACEE,

a, Group of ASPTLENTUM
WHITDYENSE.

Alsthopteris (Asplenium)
whitbyensis, Gopp.

Alethopt. lindleyans, Royle
Alethopteris, sp.
Alethopteris phegopteroides,
Fstn,
/3. INCERTZE.
Pecopteris affinis, MeClL, .
Pecopt. concinne, Presl.

Merianopteris major, n. ).

¢, NEUROPTERIDE#,

Neuropteris (Neuropteridi-
um) valida, Fstm,

Cyclopteris (1) pachyrha-
chis, Gopp.

Insect wing-like leaf

d. PACHYPTERIDERE.
Thinnfeldia comp. odontop-
teroides, Morr., sp.

¢. TANIOPTERIDEE.

Mucroteniopteris dance-
aides, Royle.

Mucrotaniopt, feddeni,
Fstam.

&=y Karh.,
Mhop.

i Karh,

Ranig., Shap.,
Uiy,

Talch,

Kurh,

CERRTE)

Davund Divistox, 3&{:&?
- Rumanis,
Tron  |[Raniganj (Kamthi)| Panchet
ghales. group. Broup.
o Ranig., Jhar.,
8. R, Sdtp.,
Négp., ete.
- Jura of the Altai.
. (Ranig, RVEHL ()] .. Very likely also a Cyoa-
thea.
Thar. (?) 8étp.| .. | Conf. Dicksonia sapor-
tana, Heer, Jura
East Siberia.
- Ranig.,, Jhar. - The same elsewhere.
S, L.
. | Ranig, N -
. il e | L s
. Ranig, Phegopteris decussatla,
Mett.
. Ranig,
Ranig, | Rhaet, in Europe,
Ranig. Wt Lo Merianopteris angusta,
Heer, Keuper, Europe,
4o - Neuropteridium graad:-
Soliwm, Sch.
i woi Ranig. | The same in Europe.
Ranig. Ul e R R
& Ramk, | Thinnfeldia  rofundata,
Nath. Rhmtic, Sweden.
o Ranig, Jhar, Maorot. lata, Oldh.
Nigp. Réjmahdl group.
) Macrot. abnormis, Gutb.,
‘ 8. R, Nigp. Perm, Europe.
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Names of Classes, Orders,

TOWER GONDWANAE.

Tancame Divisioy,

Danvos DIvisiow.

PAXoERT
Divistoy.

Families, &e.
Talehir | Kuarhar- o
‘f,’l'l;lp. biiri hlcds. Bl gIO0p.
Paleovitlarie burzi, Fstm. 20
Oleandridinm comp. steno-
newron, Schenk.
Angiopteridivin  comp.
e’ Clellandi, Oldh.
Angiop?. infarction, 1. sp. - Ranig.
JS—DICTYOTARIOP-
TERIDEZE.
1. FORME WITH NARROW
NETS.
Grlossopieris  cOmmunis, Karh, | R&jm,, Karh,
Fstm, Mohp. Ranig,, Aur,
Ramk., Taleh.,
Shap., Umr.
Glossopleris commanis, Var. Ranig.
stenoneura.
Gl intermitlens, n. sp. . Ranig.
G, stricte, Bunb. . .| L, | L e
1. (?) musefolia, Bunh,
Gl indiea, Schimp. 5 . Ranig,, Ramlk.,
Talch., Umr.
3. INTERMEDIATE FORMS,
Glossopterts  browniaia, e Ranig., Ranlk,
Bgt.
|
|
. intermedia, 0, sp. . Talch.
y. DBROAD-NETTED FORMS.
Glossopteris vetifera, Fetm. o hauai
Gl. conspicna, n. £p. e IS
G (?) ingens, n. sp. . " i
G, divergens, n. &p, R
G, damudiea, 1. sp. Karh. ...| Ranig,, Ramk,,
Taleh.
8. NARROW-LEAVED
FORMH.
Glossopleris angusiifolia, e ” Taleh.
Byt

Tron

shules,

group.

Raniganj (Fdmthi)| Panchet

group.

REMARES.

Ranig.

Ranig.

Ranig.

Rifjn., Ranig,
Jhar., Ramk.,
8. R, R I,
Sdtp., Négp,
Wardh., S. G.

Ranig., Ramk,

Négp.
Négp.
Rgjm., Ranig.,
Ramk., R. H.,
5. R., Négp.,

Wardh,, 8. G.,
sikk,

Ranig:, 8. R,
R. H., Négp.,
Wardh,

Ranig.

Ranig., Ramk.,
8. R., Sétp.

Ranig.
Ranig. v
Ranig.
Ramk,, 8. R.,

R. H., Satp.,
Nigp., Wardh.

Réjm., Ranig,,

Ranig.

Ranig,
Ramk.,
Aur. ()

Ranig.,
Ramk.,
Aur. (7)

Anr. (?)

Ramk...

Ramk., 8. 1R,
Sdtp., Wardh.

Rhamt., Europe.
Rdjmahdl Group.

Most common form.,

Daubtful,

In New South Wales in
lower and upper coal-
Ineasures.

Gl paralléla, Fstm.,
N. 5. Wales,

G1. linearis, Me'Coy.,
N. 8. Wales.
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LOWER GONDWANAS,
Tareurr DIvisioN, Damupa Divisron. Sfﬁii‘;‘;,
Nmeyﬁn?&z:;??éprdem. - REManrs.
Talchir Karhar- 5 Iron  |[Raniganj (K$mthi)| Panchet
group, | bari beds. Bardkar group, shales, group. group,
Gl leptonewra, Bunb, - Ndgp. Gl. angustifolia ?
Gl formosa, n. sp. . . Ranig,, Ramk., s Vedrias
8. R.
€. ROUND-LEAVED ¥ORMS.
+ Glossopteris  orbicularis, o |Ranig. | L
. Sp.
o IncnnTm,
Glossopterisdecipiens, Fstm.| | (Karh. .| = ... . S Passage form,
Glossopteris, sp. + | Kéranp. e e e [ e S
Glossopleris, sp. . . Rajm., Sahaj, ; | Ranig., Variots fragmentary and
Jhar,, Bisr., | Wardh, undeterminable forms.
Shap.
g. DICIYOPTERIDE.
Gangamopteris anthrophy- W Ranig. Anthropkyopsis, Nath.
oides, N, 8p.
Gangam. buriadica, Fstm, Karh. ... iz C ol S SIS S R e
Gangan. major, Fstm. . viu Karh, .., Sihoes s IS o ; we | ;
Gangam. comp. angustifolia, Kiéranp. | Karh. .., Vietoria and New Soutl:
Me’Coy. Wiles.
Gangam. whittione, Fstm, N Ranig. s Anthroplyun.
Gangam. hughesi, Bstm, .| .., [ .. | . . Nigp. bysody
Gangan. eyclopteraides, | Karaun.,| Karh, Shap. waviee
Fstm, Kéranp, | Mohp.
Gangan, eyclopteroides var. | Kdranp. | Karh. ... Graoce ST RER e s E
subauricuiata.
Gangain, cyclopteroides ,, | Kéranp, | Karh, ., arvmepn o I R
areolata.
Gangam. eyclopleroides ,, | Kdranp, | Karh,, aveieE 5 s beu o
attenuata. Mohp.
Guﬂgm.wg)teris, BDi s Karh, . - wetisn Eoae
Gangamopteris, sp. . . Ranig.
Gangamopteris, sp. . i eTa Siitp. e
Belemnopteris wood-meason- Ranig. . Pteris. sagittafolia,
tand, st Radd,, living,
Anthrophyopsis (f) sp. .| ., a8 Gh
Dictyopteridium, sp. G wo || Taloh, . Ranig., 8, R.... w0 e
INCERTE SEDIS.
Sagenopteris (F) longifolia, | ... SLrts w | Ranig,
1. 8p.




FLORA OF THE DAMUDA AND PANCHET DIVISIONS.

55

LOWER GONDWANFAS.

Rmaanks.

Doubtful.

Niggerathiopsis, in Aus-
tralin, Rhiplozamites.
Schmalh,, in Jura of

Siberia.

Similar in the Jura of
the Altai and Rheaet. of

Sweden.

Rhipidopsis, Jura

Russia.

) Paxomur
TancEir Drvisiow, Daxopa Division. TSvTET N
Names of Clasgses, Oriders, ——————— -
Families, &e.
alehi 3 5 T Raniganj (Kémthi) Panchet
T | S | g | R, ML D
Sag. polyphylla, . sp. et Ramig.
Sagenopteris (P)ysp? .| o | e | e Ranig.
Sagenopleris, another e 3. G.
species,
Sagenopteris (?) stolwz- Karh, | cooie | we | wesan
kana, Pstm,
Aectinopleris  bengalensis, Ranig.
Fstm.
Radiary striated forms . Wardh.
Fern stem 2ot Bhizome .| ... | ... | . A Wardh,
B. PHANEROGAME.,
II. GYMNOSPERME.
1. CYCADEACEE.
Ptevophyllum burdwanense, [ .. | .. | ... Ranig.
M°CL, sp. (Fstn,)
Plerophyllum, sp. . ‘ .. Jhar., Wardh.
Glossozamites stoliezhanus, Karh, | e i Gk .
Fstm.
Noggerathiopsis  kislopi, | Kavaun,| Karh. | Ruml, Shap., Ranig, S. T, .
Fstm, Mohp. Umr. Nigp.
Noggerathiopsis hislopi var. Earh, | orene “
subrhomboddalis.
Noggerathiopsis, §p. . - Nigp-
Scales—(Squame  gymino- Ranig. . W Réjm., Ranig. |Aur, ()
Spermarum).,
2, CONIFERZ.
@. SALISBUREE.
Lhuryphyllom  whittianwmn, Karh. e e
Fstm.
Rivipidopsis densinervis, n, d cavinn 5. G.
&P, .
b. ABIETACER.
Polizia heterophylla, Bgt. T Earh. e o 8. R.
Poltzia (F),scale 2 . .| .o | e | s Ranig. e e
Albertia, sp. Karh. . Sderas o

of
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Rrminns.

P Rhipodopsis, Schmall,
Jura of Russia,

Smaller form.

In our cal-

LOWER GONDWANAS,
' Pawcumn
Tarcum Drvisrox, Danrpa Drvrsrox, Drvision,
Numes of Classes, Orders, _ e e
Families, &e.
Talehir | Karhap- 4 Iron  Raniganj (Kemthi)| Panchet
group, | barl beds, | Bardkar group, shaies, group, group,
- — b s - il ;
¢, TAXonTACEM,
Samaropsis comp. parvula, Karh. | [ Ranig., Sitp. Ranig,
Heer, Aur, (F)
IxcerTE,
Carpolithes willeri, Tstm, Kuarh, (e ’ ----- “
Seeds (winged) . Rl e Réjm.
Seeds; sp.? i ST i I S. R., Nigp.,
Wardh.
Caniferons (?) stem . " - Wardh,
o ANIMALIA.
CrosrAcEA,
Esiheria mangaliensis, o Wi - Wardh. v
Jones,
Estheria (comp., mangalien-| ., | % i " Ranig.
sis). ’
Prscxs,
Seales of Ganoid fish - Mangli - Lepidotus ?
lections.
DrcyyovonTia,
Dicynodon orientalis, Huxl, nt [ e R [ (e e Ranig.
Dixosavgra.
Ankistrodon indieus, Husl. | . (. | : Ranig.
LABYRINTJIODONTIA.
Gonioglyptus longirostiris, = i s Ranig.
Huxl.
Packygonia  incurvata, et @ . e Ranig,
uxl.
Brachyops laticeps, Ow, - 2 it Wardh, N
Arehegosaurus, T R (R . Sitp. 2y
Insect wing | . + | Karaun, w e e s :
_ —— —
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At present I shall draw from this list conclusions referring only to the Lower
Gondwdnas. Comparisons between the fossils of the Lower Gondwdnas and those
of other formations in other countries, as well as between the Lower and U pper
Gondwina fossils, will be given (with lists) after the deseription of the fossils.

If we examine the preceding list, we find as the oldest floras of the Lower
Gondwénas those of the Talchir group and the Karharbdri beds the relation of
which to each other, ete., were already discussed in a previous fascieulus. The
fossils of these two groups were found to correspond more closely with each other
than with any of the higher floras of the Lower Gondwanas, and both were com-
prised under the common heading  Zalckir division,” The richer flora of these
two groups is that of the Karharbdri beds, and that of the Talchir group is subordi-
nate to it.

In the flora of the Talchir group there are hardly any elements of the flora of
the subsequent (Damuda) division. We find only fragments of (?) Schizoneura and
one undeterminable Glossopteris : the predominant fossils being Gangamopleris.

In the Karharbdri beds, the characteristic fossils of which also are forms
of Gangamopteris, we find for the first time, but rather scarce, the genus Ferfe-
braria ; Glossopteris somewhat more numerous ; and also Schizonewra and Noggera-
thiopsis appear—the latter numerous. Besides these there are other fossils which
are in relation with Buropean forms, while the Gangamopteris correlates these beds
with certain rocks in Viectoria.

The floras of the next three groups, Barhkar, Tronshales, and Raniganj, with
their respective equivalents (see above), are to each other in the same relation as
those of the Talchir group and Karharbdri beds, and they are therefore comprised
under the same heading as the Damuda division.

The most characteristic (and partly most numerous) fossils of these groups are
Schizoneura, Vertebraria, Trizygia, Sphenopteris, Macroteniopteris, Glossopteris,
and Niggerathiopsis ; identical species occur in all three of them, or at least in the
Barakar and Raniganj groups.

These are completely sufficient to bring all these three groups into closest
relation.

But there are two other elements in these floras of the Damuda division, i, e.,
several forms are very closely related with Triassic and Jurassic forms in Europe
and Siberia, while others have their representatives in Australia and South Africa.
These relations give the Damuda flora a peculiar interest ; ‘r-hey. have already
been duly noticed in the Manual of Indian Geology, and will be discussed in the
concluding portion of this paper; the horizon of the Damudas must be affected hy
that of the Talchirs and their representatives.

The last (highest) flora with which we have to deal here is that of the Panclet
group. We find two peculiar forms of plants; but the others are those of the

Damuda division, so that the flora of the Panchet group does not differ by far
%
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so much from that of the Damuda division as does the flors of the Talehir division,
and it always occurs to me that the Panchet group might rather be included
as a fourth group in the Damuda division. Besides the plants, animals also were
found in the Panchet'gi‘oup: EBstheria, Dicynodontia, and Labyrinthodontia. The
Bstheria appear to be identical, or at least very closely allied to certain forms in
certain beds at Mangli and Kawdrsa, classed with the Kamthis (=Raniganj group).
Labyrinthodont reptiles are also known from the Raniganj (Bijori) group of the
Damuda division, while Dicynodon is found in South Africa in beds representing
the Ranigarj and Panchet groups. It would appear therefore that also, with regard
to the animal remains, the Panchet group shows a close connection with the
Raniganj group.

This may be sufficient at this place; these are merely observations, based on
the paleontological relations of the groups themsclves. All other relations regard-
ing these groups were fully deseribed and discussed by Mr. W. T. Blanford in the
Manual of the Geology of India, pp. 109—184.

DESCRIPTION OF THE FOSSILS.

In the systematical deseription of the fossils, T shall follow Schimper’s system,
partly from the new Handbook of Palzeontology by Schimper and Zittel, as far as it
is here available;' the rest will be taken from the same author’s previous work on
botanical palweontology.® T shall also add the etymological derivation of the names
of the fossils.

CRYPTOGAMAE OR ACOTYLEDONES.
PTERIDOPHYTA.
EQUISETACE .

The Equisetacew of the Lower Gondwiinas cannot be said to be VEry nurierous,
at all events not very various. There oceur altogether four genera only; and if we
except one, which will be described as Fertebraria, and which has an almost general
distribution through all the groups of the Lower Gondwdnas (except the Talchir
group proper) and occurs at most of the localities, the others are found either only
in certain horizons or in a few distriets. But they are interesting genera on
account of their relations.

These four genera are: Schizonewra, Phyllotheca, Trizygia, and Fertehrariq.
The relations of these various genera will be shown under the description of each.

' Handbuch der Palmontologie. Schimper und Zittel (Phytapalzontology by Schimper). OF the botunical portivn

we have at present one part (pp. 1—152), 1879, Vol, II, pt. 1.
* Traité de Paléontologie végétale, 1869—75 (3 Vols. and Atlas).
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In a short paper published in the 3rd part of last year’s’ (1879) Records, T
noticed some of the relations of the first three of the sbove genera in general, and
especially of Trezygia. At present this can be done more in detail.

Gexus: SCHIZONEURA,' Schimper, 1549.

1828.  Convallarifes, Brongniart: Prodr. d'une Histoire des végétaux fossiles, Paris, p. 128,

1828,  EHguisefum, Brongniart: Histoire des vég. fossiles, partly (p. 115).

1828.  Convallarites, Brongniart: Flore du grés bigarré. In Ann. des se. nat. Ime series, XV, Pl. XIX,

1844,  Schizonewra, Schimper et Mongeot: Monogr. des pl. foss. d. grés bigared des Vesges, pp.- 48—51.
Tab. XXIV—XXVI.

1850. Sehizoneuwra, Unger: Genera et species plant. fossilinm, p. 316,

1864. Calamites, Heer: Urwelt der Schweiz. :

1865. Calamites, Schenk, in Schoenlein, Abbildungen der fossilen Pllanzen im Kenper Frankens,

1869. Schizoneuwra, Schimper : Traité de Pal. végét, p. 280, pls, XIII—XVI.

1876, Schizonenra, Heer : Primaval world of Switzerland, p. 51.

1876. Selkizoneura, Peistmantel: Jour. As. Soc., Bengal, Yol. XLV, pt. TI, p, 344,

1878. Schizonewra, Nathorst: Om Floran Skines Kolférande Bildningar. I. Floran vid Bjuf, p. 24,
II. Floran vid Hoganis och Helsingborg, Stockholm, 1878, p. 9.

1879. Schizoneura, Feistmantel: Pal. Indica, Ser, XII, 1. Talchir-Karharbéri flora, p- 7.

1877. Feistmantel : Records Geol. Surv. India, Vol. X, p. 199, &e.

1879. Feistmantel : Thid., Vol. XTI, p. 163.

Plantis herbaceis vel suborborescentibus. Caulibus ramosis (? verticillatim), ipsis
ramisque articulatis, anguste longitudinaliter sulcatis, costis sulcisque ( precipue
in caulibus majoribus) juwta postis. Articulationibus vaginis circumdatis, imprime

Soliis coalitis, inlegris, tandem in folia secundwm lineas commisurales vel, Jrequentis-
sime, duas in partes, folia opposita simulantes, dissolutis.

The chief ¢haracter of this equisetaceous plant, the stems and stalks of which
are articulated and longitudinally ribbed, lies in the sheaths which are found in the
joints of the stalks. These consist in the first stage of development of a certain
number of longitudinal leaflets with a central vein, attached along their margins,
In the process of development, however, this sheath splits along the sutural lines
either into the leaflets again, in various degrees of completeness or, as it appears,
much more frequently into two portions, generally equal in size and spread out so
that they appear opposite.

A similar case is also seen in the living Equiseta, where in the young stage the
sheaths arve also more or less closed, and open only by growing up of the internodes.

The number of leaflets in the sheath vary, and they always begin to split from
the top.

These relations are sufficiently illustrated in Schimper’s plates.

Known species and range of the genus out of India.—The genus has no wide
geographical (and geological) distribution.

! Bxilw to split, and »vedpoy the vein. When first establishing this genus, Prof. Schimper thought {hay

the leafsheath splits along the thick veins, and called it therefore Soliizoneura ; this surmice, however, proved wrong
and was corvected by Prof. Schimper himsell, but the nawe was retaived
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The species known are :—

Schizoneura paradora,) Schimp, and Moug. (Z.c.) Convallarites erecta and nutans, Brongniart
(4.¢.), known from the lower Trias (Girds bigarré) of the Vosges.

Sehizoneura wmeriani,* Schimp,, 1869, FByuisetum meriani, Brongt. Schenk in Scheenlein, &e.,
known from the upper Trias (Keuper) in the neighbourhood of Stuttgart, Sulz on the Neckar,
Sinsheim in the Grand-dukedom Baden, and in Bavaria.

Sehizonenra herensis,? Schimp., (869 (Celamiles hwrensis, Hisinger?), known from Rhwtic in
Sweden, in Hanaver, and in Baden.

Schizoneura ? lateralis,® Schimper. This species, which was at first described as figuisetum, is
placed by Schimper also with Sehizonenya,® while Professor Heer places it with Phyilotheca The
original specimen is rather badly preserved, and hoth these views may be considered equally correct ;
known from the Qolite of Haiburne Wyke and Searborough, Yorkshire.

The range of Sehizonewra in Europe is thevefore Trias—Oolite (taking Byuisetum laterale also as
belonging to this genus).

Relations and differences—The relations of this peculiar genus are not many.
Regarding the sheath in the articulations, a certain analogy can be seen between this
genus and Bquisetum of the present flora in its young state.

The paleontological relations are only in so far of importance as according to
Mr. Grand Bury,® this genus (Schizoneura) of the Grés bigarré may be considered
as representing the genus Asterophyllites of the Palmeozoic. I have already had
occasion to mention this relation,® pointing out the morphologieal similarity of these
two genera,

As regards the differences, I have only to indicate two incorrect correlations
made by various authors, especially with regard to the Indian forms Schizonewra
was correlated with Zeugophyllites (the Australian form) and also with Noggerathia.,

In a short note in the Records, T have shown that the correlations were only
based upon superficial resemblance, and that there is really a generical difference
between Schizoneura, Schimp., Zeugoplyllites, Bgt., Noggerathia, Sthe.

As regards Nioggerathia, T shall have oceasion to point to it again.

Regarding Zeugophyllites, T may here say what is needful.

It appears to me that a slight confusion gave rise to the correlation of Sefizo-
newra and the Australian Zeugophyllites. Brongniart established the genus Zeugo-
phyllites™ on a specimen from India; he called it Zeugoph. calamoides, and the
locality is given “ Mines de Rana-gunje, pres Rajemahl, dans I Inde septentrionale.”

! Paradoxus, strange.

2 Merian, proper name.

# From Hor in Sweden.

* Hisinger, Lethma Suecica, 1836—1840.

& From latus, lateris, side.

o Trait. d, Pal. végétale, Vol. T, p. 284,

T Juraflora Ostsiliriens und des Amurlandes, 1876, pp, 43, 44
* Flora carbonifére du Dptmt. de Ia Loive, ete., 1877, p. 404.
¥ Ree. Geol. Surv. India, 1879, Vol. XII, p. 165.

Y Vol. X, p. 200,

" Prodrome, 1828, pp. 118, 121, 175,

2 This of course means Raniganj.
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As regards this species, T would not be disinclined to think that it may have
been a specimen of Sthizoneura, which is numerous at Yaniganj. Brongniart gave
no figures, but the diagnosis may well fit to that of Sehizonenra. He mentions six
to eight equal and well-marked veins in each of the opposite leaves, he also alludes
to a splitting of the leaves at top (although he does not mention anything of a
coalescence of several leaflets); hut he compared the leaves with Palm leaves and
placed Zeugophyllites with the Palms. Schimper thought that it might have been
a Plerophyllum. The Australian Zeungophyllites was subsequently (1845) described
by Morris,' and the slight confusion T have alluded to was, that, although Morris in
his paper only provisionally placed the Australian leaf with Brongniart’s Zeugo-
phyllites and pointed out the difference from Sthizonenra, yet hoth these forms Were
considered identical amongst themselves and with Schizoneura® But as mentioned
before, Brongniart’s Zeugophylliles can hardly be taken into consideration (although
the circumstances might permit of its being considered a Sehizoneura of Raniganj),
and the Australian Zeugophyllites appears really to differ from Sehizoneura, althou oh
even in this case the material seems to be insufficient, only one specimen (one
leaflet) having ever been figured. We may therefore safely dismiss the correlation
of Sclizonenra with Zeugophyliites, at least with the Australian form

It appears to me that we have two species of Schizoneura in Indla.

SCHIZONEURA GONDWANENSIS,® Fstm. Plates T4—X 4.

1876. Feistmantel : Ree. Geol. Sury. of India, Vol. IX, p, 69.
1876. J7d.: Jour. As. Soc, Bengal, Vol. XLV, p. 345.
1879. Id.: Talchir-Kurharbiri flora, Pal. Ind., Ser. XII, pt. 1.

Prunco articulato, ramoso; cauwlibus (ramisque) articulatis, striatis magitn-
dine variantibus, vaginis in articulis ex 12—22 pluribusque foliolis consistentibus,
plerumque duas in partes, folia opposite simulantes, partitis, nonnunguam i foliola
dissolutis ; partibus vagine frequentissime oblonge-ovalibus, magnitudine variontibus,
5—14 nervis crassiusculis, equalibus (singulorum Joliolorum) percursis, sepe lineas
commissurales exhibentibus. Fructificatione adhuc ignoto.

Description.—This Indian form which in general appearance bears the char-
acters of the genus as established by Prof. Schimper is rather numerous in the
Lower Gondwinas, and exhibits a great variety as rogards size of stems and stalks,
form and size of the portion of the sheath, and number of the leaflets.

Most of the specimens were found with sheath portions in the articulations, but
there occur also a great number of leafless stems in the rocks of the Lower Gond-
winas, many of which are, I believe, of Schizoneura gondwanensis, at least at those

1 Strzelecki, New South Wales and Vandiemen’s Land, p. 250, PL. VI, fig. 5

? Mem. Geol, Surv. India, Vol. I, p. 327, .
3 I'rom the aneient tribal region, Gondwéna.
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places where this species is very numerous. T refer for instance to Plates V.4, fig. 3,
VIIA4, fig. 1 a, VILIA, fig. 2, and IX 4. Judging from these stems, the plant must
have been of a good size. The stem was articulated and ribbed—the ribs and sulei
‘were in juxtaposition, a character which we also find in the Buropean (Triassic)
Schizoneura (although it is also found in some palzozoic species of Culamites). The
stems appear to have been branched (Plate V4, fig. 8). 'The leaved specimens may
represent branches (in older specimens), as well as unbranched (younger) plants.
They are also articulated ; the internodes ribbed.

The articulations bear the sheaths. These are generally separated into two
almost equal porfions. In most of the specimens these are well scen to be embracing
(amplexicaules). These portions of the sheath have various forms—some are oblong
lanceolate (Pls. 14, figs. 1, 3, 4, II1 4, fig. 2), mostly, however, oblong-oval. Thej
are traversed by a varying number of equally strong well marked longitudinal veins,
approaching at the base and the apex. The number of these veins is very varying ;
and, eorrespondingly, the breadth of the sheath portion. The least number is 5, 6, 7
in each portion (see Pl 14, figs. 1—4), and consequently the portions (pseudo-leaves)
are Narrow.

In the majority of the specimens, the number of the veins in the sheath por-
tions is much larger, generally 9, 10, 11; the greatest number of veins I observed
in a specimen (Pl V4, fig. 5), which is a sheath portion, was 14 veins (the
thicker lines; the thinner ones have another meaning, of which I shall speak
presently). These veins represent as many single leaflets as the sheath portion
consists of (which it is composed). That this is indeed so we can see in those
specimens where, besides the thicker veins (or ribs), there are also in the inter-
spaces thinner lines (Pls. 114, fig. 2; IV4, figs. 2,3; V4, figs. 2,5; VId4,
figs. 1, 2, 3; VILA, figs. 15, 2; VII1A4, figs. 1, 2), the nature of which will be
understood from the following :—

In most of the cases the sheath portions are entire at their apex; in several
cases, however, a gplitting was observed, which takes place between the veins and
along the thinner lines where these are seen. (Pls. 14, figs. 3, 4; 1114, fig. 2;
VIIL4, fig. 1). Where the splitting of the sheath portion is farther advanced, there
we can see better that the sheath portions consist of single leaflets, and that the
splitting takes place along the commissural lines of the leaflets; flg. 3, PL 1114,
exhibits a specimen where the sheaths are almost entirely reduced into the single
leaflets ; on Pl V.4, fig. 2, the sheaths are partly divided into single leaflets, and
partly have two or three leaflets still joined together, the splitting along the lines
of junction being well seen; so also in fig. 2, Pl. VI4. In fig. 15, PL VII4, the
sheaths are resolved entirely into the leaflets which are long and broad, the veins
well marked ; but there is still a portion of the sheath preserved (to the right of the
figure between the two internodes); fig. 2, Pl, VIL4, exhibits various states of
splitting; a very far-advanced splitting is also seen in fig. 5, Pl VIII4. That
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these sheath portions and leaflets were originally joined to one ecommon sheath, is
partly exhibited by four specimens figured in this paper; they are, fig. 2, P1.114;
a specimen with two articulations, in both of which the sheath is not entirely split,
but is still entive in the lower portion. The same is partly seen also in fig. 2,
Pl. VIA, also in fig. 2, P1. VII4, and in fig. 2, P1. VIIILA.

Damuda and Panchet forms identical—The specimens hitherto referred to in
the text were all from the Damuda division. But there is also a form of Schizoneura
in the top formation of the Lower Gondwanas, i.e., in the Panchet group of Bengal.
The specimens are figured on Pl X4. They are not so large as those from the
Damudas, but all the characters of these are also found in these Panchet forms.
The sheath portions are oblong-oval, embracing, and show up to nine veins. I could
not observe the commissural lines, the specimens being rather badly preserved; but
there is no doubt that the veins are those of the single leaflets. There is no
character of distinction between the Damuda and Panchet forms.

Relations.—Of the known species of Schizoneura, our species resemble most
closely the Lower Triassic Schizoneura paradora, Schimp.! Our plants appear
somewhat stronger, and the number of the leaflets composing the sheaths, larger,
the sheath portions therefore broader; they also are shorter, their shape more
generally oblong-oval; in Sehizoneura paradoza, Schimp., the number of leaflets does
not seem to exceed eight, while the smallest number of leaflets in Schizoneura
gondwanensis, Fstm., is ten.

Stems.—As mentioned before, there occur with the leaved stems many without
leaves, or partly so (see Pls. V.4, VIIA, VIIIA, and IXA). Most of these stems
were generally designated as Phyllotheca. My opinion, however, is, that they
mostly belong to Sthizoneura and to Schiz. gondwanensis ; it is at least certainly so
with the specimens figured on PL. V4, fig. 5; PL VII4, fig. 1a, which completely
cesemble the other stem of the same figure to which the leaflets belong; PI.
VIIL4, figs. 2, 3, are partly leaved stems, and PL. IX 4, figs. 1, 2, are really also of
Sehizoneura gondwanensis. There are, however, several other stems figured (P1.
VIII4, fig. 4; PL IX4, figs. 8, 4, 5, 6) which may also be of Sthizoneura gondwa-
nensis, but which also might be considered as belonging to another species, Schizo-
newra merioni, which will be next deseribed.

Range and localities of Sch. gondwarensis, Fstm.—

1. Zulehir division :
Karharbdri beds, Karharbéri coal-field. T have collected this year at Passerabhia, shaft
No. 40, several fossils, which are from the roof of the second seam, and amongst
which are two fragmentary specimens, which I can refer only to Schizoneura
gendwanensis, Fstm. The sheaths are split. Mohpéni coal-field (Pls. A,
fie, 8, VI14, figs. 1 a, &),

1 Sehimper and Mougeot: e Pls. XXIV—XXVT, 1844,
Schimper: Tr. Pal. végét., Pls. XTII - XVI, 1869,
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2. Dwsnuda division :
(¢) Bardkar group :—
Lumki hill, Karharbdri coal-field (Pal. Ind. XII, pt. 1, P1. I, figs, 2, 8).
(f) Raniganj group :—
Raniganj (Pls. 14, 114, I114, figs. 1,2;1IV4, figs. 1, 2; V4, VI4, VII4, fig. 2;
VIII4, 1X4) ; Assensole (north-west branch of Nunia river),
Jharia coal-field (Pl. TV ., fig. 3).
Hurdeamo, south-west of Sarun, Bokéro coal-field.
Nala at Budatand and Lanjit, Ramkola coal-field.
Garjan hills, Raigarh coal-field.
Bajbai, 2 miles east of Gopat river; Chanduidol ; Mahan river near Minarra, and
between Minarra and Gajar (and other localities), South Rewah coal-field,
Baricondam (PL TIL4, fig. 4) and near Harapala, Satpura basin.

3. Panchet division -

Maitidr, north-west of Assensole, north-west branch of Nunia
coal-field, PL. X 4,

river, Ranioani
: 3 sS40 j

SCHIZONEURA comp. MERIANT, Schimp,

1828, _Eguisetum, Bgt.: Hist. d. végét. foss., p. 115, Tah. XIT, fig, 13,

1865. Calwmites, Schenk, in Schenlein, L. ¢., Tab, V, fig. 4; Tab. VI, figs. 1, 2, 4.
1869. Schizoncwra, Schimp. : Tr, Pal. végét., Vol. I, pp. 782-783; Pls. XV and BT I
1879. Veistmantel : Pal. Ind., Ser. XI1, P11, figs. 6-7.

In my Talchir- Karharbdri flora (.c.), I have mentioned some specimens from
Passerabhia, Karharbéri coal-field, which I thought might be referred to the ahove
species,

There are also among the Rani ganj plants several stems which agree quite
well with this European species (Pl VIIIA, fig. 4; PL IX 4, figs. 3-6). T have
mentioned them already with Sehizoneura gondwanensis, but their appearance is also
that of Schizoneura meriani, Schimp.

1 am afraid, however, that T shall have to leave this question unsettled, for
although these Raniganj stems resemble closely Sch. meriani, yet their association
with Schiz. gondwanensis makes me hesitate to separate them from the species.

SCHIZONEURA, sp.
1879. TFeistmantel: Talehir-Karharbari flora, p. 8, PL I, fig. 1.
Another specimen was figured from the Talchir group, which appeared to he g

Sehizonewra, but which I did not identify specifically, on account of its incomplcte
preservation.

In India Schizoneura ranges from the (?) Talchir group to the Panchet group.
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Genus : PHYLLOTHECA," Bgt., 1828,

1828. Brongniart : Prodrome, pp. 151 and 175.

1845. Morvis: in Stizelecki, New South Wales and Vandiemen’s Tiand, p- 250 ete.

1847. MeCoy: Ann. and Mag. Nat. Hist., vol. 20, Ser. I, pp. 152-157.

1849. Dana: U. 8. Expl. Exped., p. 710.

185C. Unger: Gen.and spec. plant foss., pp. 62-73. :

1863. Bunbury: Quar. Jour,, Geol. Soe., Tondon, Vol, XVII, p.'355.

1846-56. Zigno: Flora formation. Oolithicse, Padova.

1876. Teer : Juraflora Ostsibirviens und des Amurlandes, p. 43.

1876. Feistmantel : Raniganj flora, Jour. As. Soc., Bengal, Vol. XLV, p- 346.

1878. Heer: Nachtriige zur Juraflora von Irkutsk, p. 4 ; Flora foss, arctica, vol. V.

1879.  Schmalhausen (T.): Beitrige zur Juraflora Russlands, M. de 'Ac. Imp. d. sc. d. 8. Petershourg, 7th
Ser., PL. XXVII, pp. 12, 46, 62.

Plantis herbaceis ; habitu equisetoruwm Flore vive. Cauli simplici vel ramoso,
ipso ramisque articulatis striatisque ; foliis verticillatis, basi in vaginam connatis
superne liberis, linearibus el lineari lanceolatis, @qualibus, erecto tncurvis, costatis.

This is another peculiar equisctaceous plant, recalling most closely forms of the
living Equisetum., '

The stems and branches (in branched stems) are articulated and the internodes
striated or ribbed. The leaflets, which are linear and have a central vein, are
joined into a sheath in the lower part, the upper part being free. The leaflets (the
free portion of the sheath) are either erected or in other forms reflexed.

As this genus occurs only rarely in India, I cannot add much to our knowledge
of it, and I can only refer to the literature, especially to the recent publications by
Heer and Schmalhausen. d

Known species and distribution of Phyllotheca—The species of Phyllothecs
hitherto described are—

Phyllotheca australis, Bgt., Phyllotheea ramosa and kookeri, McCoy, Phyliotheen indica, Bunb.,
Plyllotheca bronguiartiana and equisetiformis, Zigno, Phyllotheca ? lateralis, Phill., 8P+
Phyllotheca sibiriea, Heer ; Plyllotheca deliquescens, socolowshi, stschurowsii, striata,
paucifolia, stellifera, equisetitoides, Schmalh,

One new species will be described in the present memoir,
These known species are distributed as follows :—

a. AUSTRALIA.—~ From here the genus was at first deseribed by Brongniart®; his locality,
however, is indistinetly indicated: * Hawkesbury river nmear Port Jackson, New South
Wales ”—and there is no horizon mentioned from whieh the fossil came. MeCoy, Morris,
Dana, and myself figured and described other specimens, and we now know that Plhyllo-
theca is known 1n Australia from four horizons :

Phyllotheca.—Mentioned as genus from the lower coal-measures (below the marine fauna).
Palzozoie.

b oA ov=leaf, $)jkp=a sheath (of leaves).
* Prodrome, 1828, p. 151.
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Phyllotheca anstialis,) Bgt., from the Newecastle beds (upper coal-measures), New South Wales,
and from the jurassic beds (upper mesozoic) at Cape Paterson, Vietoria,

Plylistheea ramasa,* McCoy (this, T think, not differing from PZ. australis), from the Newcastle
beds in N. 8. Wales.

Phyliotheca hookert MeCoy, from the Wianamatta beds, from the Newcastle beds, and from the
locality Avowa (which belongs to a lower horizon, Palzozoie).

The range of Phyllothece in Australia is therefore from Palmozoic (carboni-
terous, lower coal-measures), N. 8. Wales, to upper mesozoic in Victoria.

4. INpra.—In India one species was hitherto known from the Raniganj-Kémthi group, Pi.
wndiga, Bunb., which will also be deseribed hore. A new species will also be deseribed, the
affinities of which are with a jurassic form in Siberia,

¢. SipEria,—The knowledge of Phyllotheca in Siberia is quite recent.

Phlyliotheca sibirica* was described and figured in 1876 and 1878 by Professor Heer (/. e. ante
from jurassic beds in the Gouvernement Irkutsk (Biberia).

Phyllotheca deliquescens, Gopp,, sp., described and illustrated by Professor Schmalhausen, 1879,
(see Z.c. ante) from jurassic beds of the Kusnezk basin in the Altai (Siberia) and from
the same formation on the lower Tunguska river, North Siberia,

Plyltotheca socolowskii,® Bichw., gp., and Phyllotheca stsehurowshis,” Schmalh., described by the
same author from the Kusnezk basin.

Plyilotheca striata,? Schmalh,, deseribed by Professor Schmalhausen, from the jurassie beds of
the Petschora country.

Phyllotheca paucifolia,’ Schmalh,

Phlyllotheca stellifera,) Schamlh.

Phyliotheca equiselitoides, Schmalh., deseribed by the same author, 1879 (Z, ¢.) from jurassic heds
on the lower Tunguska river, North Siberia.

We have, therefore, eight species of Phyllotheca in jurassic beds in Siberia,
amongst which hoth our Indian forms find their representatives,

d. Irary.—From the jurassic beds in Northern Italy two species of Phyllotheca were described
by M. Zigno (/. c. ante),

Phyliotheca brongniartiona,® Zign. (1. e. p. 59),
Plyliotheca equisetiformis,® Zign., (L. e. p. 60).

! Australia,

# Ramus = the hranch.

# From a proper name.

* Siberia.

¥ Deliquesco, to be dissolved.
' 5 Praper name.

7 Proper name,

8 Striatus = striated.

¢ Paucus = searce ; folium == Jauf,

1 Stella = star; fero — to bear, to have,

" Lile eguisctites.

'* Proper name,

¥ Resembling equisetum.
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¢. Enarann.—No true Phyllothecn has hitherto been deseribed from England, and mention of
this country is made here only because of the doubtful Eyuisetum laterale, Phill., as mentioned
before, which, although referred to Sedizoneura by Schimper, was lately (1876) correlated
by Heer with Phyllotheca. The original specimen is, however, so badly preserved that either
of these eorrelations might be possible.
The range of Phyllotheca as known at present is therefore from paleozoic
(carboniferous ? in Australia) through the subsequent formations into jurassic beds,
where it is most numerous and most widely distributed.

PHYLLOTHECA INDICA,! Bunb. Pl X114, figs. 3—9.

1862. Bunbury : Nepur plants, Quar. Jour. Geol. Soe. London, Vol. XVII, p. 355, Pls. X, XT.
1876, Feistmantel : Raniganj plants, Vol. XLV, pp. 346, 347.

This plant was originally described by Sir Charles Bunbury from the Négpur
district (Z. ¢.) and several specimens were figured. I am afraid I cannot add much
to the knowledge of this plant, as there are not many specimens in our collections,
and they seem to be just as incomplete as Sir Bunbury’s specimens were. But L
shall at least add something regarding the distribution of the plant.

Most of the specimens which I figure (PL X114, figs. 3—5, 7—9) are also from
the Nagpur district. They arc fragments of foliated stems or branches. The
partial sheaths are not quite well seen, but all the specimens show the reflex leaflets.

TFig. 6 of the same plate shows another specimen a little more complete, but
from the Raniganj field. That it is a Phyllotheca nobody can doubt, and that it is
identical with the Négpur plant must occur to everybody who compares the plants.

Tn the Raniganj specimen we see better the somewhat funnel-shaped sheaths
as described by Sir Ch. Bunbury (/. ¢., p. 336) ; they are furrowed, the furrows cor-
responding with the numbers of leaflets which compose the sheath. According to this
the leaves would be numerous, but in none of the whorls are they completely preserved
so as to allow of their number being fixed. The leaves (at least the free portion of
them) are setaceous, longer than the sheaths, at first erect, then spreading out and
at last reflexed.

T did not observe any branched specimens, so that I can form no idea of the
mode of ramification, but in the Australian Phyllotheca, as well as in the Italian
form, and as it appears from Mr. Schmalhausen’s figures . ¢. 1879, Pl X of
Phyll. deliquescens, also in the Siberian forms, the branches originated above the
articulation of the stem, and we can therefore assume the same for the Indian form.

Relations and differences.—There are especially two species with which the
Tndian Phyllotheca can be compared, i.e., Phyll. auslralis, Bgt., in the first place,
and then Phyllotheca sibirica, Heer; the former from the upper coal-measures
(Newecastle beds) in New South Wales, and the upper mesozoic (jurassic) beds of

I Indicus = Indian.
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Victoria in Australia ; the latter from jurassic beds in Siberia. The Australian
Phyllotheca, however, has the stem more smooth or only slightly striated, and the
sheaths more adpressed.

" The Phyll. sibirica seems to have the sheaths shorter and the leaves not so
reflexed as the Indian form, and it is besides this distinguished by the presence
of certain small radiately ribbed discs, the nature of which is not quite explained.

Stems.— In the neighbourhood of Négpur, wherefrom this species was first des-
cribed, there were also numerous stems - having no leaves or sheaths, so that their
position must remain somewhat doubtful; but taking their association with
Phlyllothecn and the absence of other equisetaceous leaved plants into considera.
tion, we are, I think, quite justified in placing these stems with Phyliotheca, just
as we did with, other stems associated with Schizoneura, assigning them to this
genus. Already Sir Ch. Bunbury noticed these stems, and from the absence of any -
sheaths whatever in their articulations, he conjectured that the sheaths must have
been deciduous.

These Phyliotheca (?) stems have, however, a great resemblance to those of
Sechizoneuwra, at least in one important character, i.e., they are ribbed, and the ribs
and sulei are not alternating, but in juxtaposition. Some of the Siberian and
one of the Australian forms (Phyil. hookeri) show the same relations.

Range and distribution of Phyllotheca indica, Bunb.

Raniganj—Kdmthi group.
Raniganj, Raniganj coal-field, PL. XII 4, fig. 6.
Bharatwéda (PL. XII 4, figs, 3-5 > 7-9). Bokhara and Chicholi, near Négpur.

PHYLLOTAECA ROBUSTA,! n. sp- PL. XIV 4 bis, figs, 1, 2.

Caulibus ramificatis (7 ) ramis tenwibus, articulatis, tenuiter striatis, foliis
v articulis 10-14, verticillatis, oblonge lotiusculis, basi attenuatis, apice obluse-
acuminatis, basi decurrentibus inque spatham connatis (?) striatis, nervo medio
mediocri.

This new species is based upon two specimens from the Rédjmah4l hills, figured
on Plate XTIV 4 bis. Tt is one of the broad-leaved forms, which, however, are only
rare, It appears that our specimens are of a branched plant, the stalks (here perhaps
branches) are articulated and the internodes are finely striated. The leaves in the arti-
culations number from 10-14, are broadly lanceolate, their midrib is not quite distinet,
and they are longitudinally striated. They are arranged in whorls in the apti.
culations, their bases are decurrent on the internode, and from several of the
whorls it appears that the bases of the leaves are joined to a sheath, bhug the
nature of this cannot be more closely stated, as the specimens are too much pressed

1 Robustus, strong.



FLORA OF THE DAMUDA AND PANCHET DIVISIONS. 69

and the structure is badly preserved. These are the only specimens known from
India.

Analogies and differences.—The only form which resembles very closely this
new Indian Phyllotheca is a jurassic form from the Kusnezk basin, on the
Altai, South-West Siberia, described only recenfly (1879) by Prof. Schmal-
hausen as Phyll. schtschurowskii (see ante 4. c. p. 16, Plates III, fig. 25; IV, 44,
VI, 2, 3). It might be quite possible that this Indian and the Siberian forms
are identical, but Prof. Schmalhausen’s specimens are rather too imperfeet to
justify an identification. As it stands, the two forms seem to differ in the
number of the leaflets (10—14 in the Indian and 20 in the Siberian) and some-
what in the form of the same, those of our plant being a little more produced at
the apex ; but still Phyll. robusta has to be considered in closest relation to Phyll.
schischurowskii.

Locality and horizon.—Raniganj group (?)

Dubrajpur, Gopicindar area, R4jmahdl hills (our eollections).

Genvus: TRIZYGIA,! Royle, 1834.

1834-39. Royle: Botany and Nat. Hist., Himalayan Mts., p. 431

TrizvGIA SPECIOSA?, Royle. Pls. X14, XII4, figs. 1, 2.

1834-35. Royle: 1. . p. 431, PL II, fig. 8.

1845. Trizygie, Unger: Synopsis plant. fossil, p. 114.

1850, Sphenophyllum speciosumn : MecClelland’s Geological Report, ete. (1848), p. 54, PL. XIV, fig. 5.
1850, Sphenophyllwm trizygia, Unger: Genera et species plant. fossil., p. 71,

1860, Sphenophylivm, T, Oldham : Mem. Geol. Surv. Tndia, Vol. 1L, p. 316.

1865, Trizygia, W. . Blanford : Mem. Geol. Surv. India, Vol. II1, p. 31.

1876. Sphenophyllum trizygia, Feistmantel : Rec. Geol. Surv. India, Vol. IX, pt. 8, p.70.

1876. Sphenoph. trizygia, Id.: Jour. As. Soc. Bengal, Vol. XLV, p. 342, P1. XV, figs. 1, 2.

1877. Trizygia, Grand' Bury : Flore Carbonif. d. Dept. d. 1. Loire, p. 404.

1879. Trizygia, Feistmantel : Ree, Geol. Surv. India, Vol XIT, pp. 163—166.

I do not give a diagnosis of the genus also, hecause only one species being at
present known, the diagnoses of gen&\; and species must be identical.
. - At .. . .
Caule articulato, tenerrimo, fluc nante (7) ; foliis obovato-oblonge cuneiformi-
bus, integris ; senis in articulis, verticitlum totum haud formantibus sed unilateraliter
in tria paria dispositis ; pare summo longissimo, imo brevissimo minimoque ; nervo
medio nullo ; nervulis crebris cqualibus ex duobus primariis regulariter dicholomis.
The chief character of this plant, which seems to have been an aquatic plant as

can be judged from the proportion of leaf to stalk, consists in the arrangement of the
leaves round the articulations; they are not arranged in an entire whorl, but, always

"Tpeig= three * Bpeciosus=-handsome,

256705 =a IIN.i].‘.
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numbering siz only, they ave placed semi-civeularly, in three pairs, on one side of the
articulation ; the pairs are of an unequalsize ; thie uppermost pair, which is horizontally
(or suberectly) spread out, is the longest, the lower pair hanging down vertically, is
the smallest, the middle pair, taking its place between these two, is generally
shorter than the first pair, somefimes equal to it in size. The leaflets of the whorls
differ also in shape, those of the first two (upper) pairs are more oblong-oval, while
those of the third (undermost) pair are more egg-shaped. They are entire and
replete with veins, which originate from two in the cuneiform base, and pass
radiating, constantly bifurcating to the apical margin.

From this number of the leaflets Royle named it Trizygia, a name certainly
quite appropriate, as the characters are quite constant and not found again in any
other of the known fossil equisetaceous plants.

MeClelland (1850) and also Unger (1850) have classed it with Sphenoplyllm,
and I did the same in my first notes on the Damuda plants. But after close
examination, it appeared to me that it must be considered a peculiar genus, which
view I communicated in my recent note *on Sphenophyllum ete.” ;' but still taking
the Indian 7rizygia as belonging to the Sphenophylloidew and, so to speak, as
representative of the carbomniferous Sphenophyllum, which view we also find in My,
Grand "Eury’s quoted work. The classification would be then as follows :—

Group : Sphenophyllvidee.?

a.—Leaf-whorls complete round the joint ; number of leaves variable ; leaves of
the same size and shape (or nearly so) in the same whorl: the true Sphenoply!lwm®
of the palaeozoic epoch.

b—Whorls incomplete on one side of the joints; number of leaves six,
arranged in fhree pairs, each of which differs from the other in size and partly
also in the shape of the leaves. The Trizygia of the Indian coal-beds.

Baniganj and Bardkar form.—This species is one of those which have a pretty
wide, vertical and horizontal range. By officers of the Survey it was at first discovered
in the Talchir coal-field, in beds which, according to the subsequent classification
of the Damudas, have to be classed as Bardkars ; later it was found numerous in the
Ranigan] field, but in the Raniganj group. It was subsequently found also
elsewhere. The specimens from the Raniganj and Talehir coal-fields appeared at
first to indicate a certain difference in size of these two forms, but later discoveries
showed fthat this cannot be taken as a distinguishing character; and we have to
consider them as indeed identical.

! Ree. Geol. Surv. of India, Vol. XII, p, 8.

* Belonging to the Hyuisetacea.

¥ Sgdy=2 wedge; ¢oanoy=a leaf.

* Royle's original specimens are deseribed as coming from the shales of Raniganj, without indicating any horizon,
while Me'Clelland deseribed it amongst his Burdwan fossils, without indicating also any horizon or locality, from which

reason I spoke of it in my nole in the last number of Records (XIII, p. 65) as having been made known at first
from the Barikars of the Talchir coal-field.
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Range and distribution of Trizygia speciosa.
a. Bardkor group :
Bokéro coal-field, near Layeo ; Auranga coal-field, west of Mrup.
Talchir coal-field, near Gopalprasad (Pl. XI 4, figs. 2, 9; Pl XIL4, fig. 2).
b. Rawiganj group :
Raniganj coal-field, Raniganj and Mangilpur (Pl XTI 4, figs. 1, 8, 4, 5-8; Pi, XII 4,
fig. 1).
Sétpura basin, south of Pachmari, upper Denwa valley.
Sikkim (according to Dr. Hooker’s quotation).

Genvs : VERTEBRARIA," Royle, 1834-39.

1839. Verfebraria, Royle: Botany and Nat. Hist. Himal. Mountuins, p. xxix® Pl II, flos. 1-7.
1847. Vertebraria, M'Coy, in Ann. and Mag. Nat. Hist., Vol. 20, 1st ser,, pp. 145-147, Pl. IX, fig. 1.
1849. Clasteria, Dana: Un, St. Expl. Exped., P1. XIV.

1850, Sphenophyllum, Unger: Gen. et sp. plant. foss., p. 71.

1861. Vertebraria, Siv Ch, Bunbury : Quar. Jour. Geol. Soc., Vol, XVII, p. 338, PL. XI, fig. 3.

1876. Vertebraria, Feistmantel : Raniganj plants, Jour. As. Soc., Bengal, Vol. XLV, p. 347.

1879. Vertebraria, Feistmantel : Lower Gondwéna foss,, Pal. I. Ser. XIT, 1, p. 8 PL I, figs. 8, 9.

This very peculiar genus, which is at present known only from India and the
upper coal-measures (Newcastle beds) of Australia (N. 8. Wales), has been already
sufficiently described as regards its appearance and form, ete., and has been also
figured. The true nature of it was, however, not yet made out, and I must confess
that even now I cannot advance much our knowledge in this direction, although
numerous specimens are at my disposal for examination. There is no instance of
Vertebraria being found in connexion with any other plant. 8o much seems, how-
ever, certain, that Vertebraria is the root or rhizome of some other plant. This
already was stated by Sir Ch. Bunbury, at least for one of the forms of his Perfe-
brarie, and in my paper on some Raniganj plants (1876, 7. ¢.) I tried to show the
equisetaceous nature from the figured specimens. T cannot add more to-day, and
shall therefore give the following synopsis referring to the figured specimens.

Vertebruria is in India a wide-spread fossil, both as regards vertical and hori-
zontal distribution. I think there is only one species of Perfebraria in India,
i. e., Vertebraria indice, Royle, while Vertebraria rediate is a cross-section of
Vertebraria indica. There are two varietics, so to speak. One which appears a
more tender plant and is more branched, and another variety which represents rather
the stems ; this latter is more generally distributed, while the former appears to be
more common in the Kdmthi representative of the Raniganj group, although the
other form also is not absent.

Analogies.—The Australian form shows the closest analogy to our Indian Perte-
brarie ; about the identity of the genera there is no doubt, the species are perhaps

! Vertebra— a joint of the backbone.
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different. Dana’s Clasteria (1. c.) is nothing else but Pertebraria ; it represents the
longitudinal section of the same plant of which Pertebraria australis (as figured
by Me’Coy) formed the transverse section, an analogous case to that in India, where
Vertebraria indica was the longitudinal section, and Pertebr. radiaéa the trans-
verse section of the same plant. In Australia it is deseribed from the upper coal-
measures only,

Unger placed both the Indian and Australian Pertebrario with Spheno-
phyllum ; that this is an error everybody will perceive from the figures.

Lately only a Pertebraria 7 peischorensis was deseribed by Mr. Schmal_
hausen (/. e., p. 53, tab. VII, figs, 14-18) from jurassic beds of the Petschora country
(Oranetz, on the right bank of the Petschora river). But so far as I can judge
from the drawings, Mr. Schmalhausen’s specimens do not show much relation
with either the Indian or the Australian Perfebrari.

In India, as said before, we have only one species—

VERTEBRARTA INDICA,! Royle. Pls. XIL4, figs. 10, 11 ; XIII 4 ; XIV4, figs. 11-4;
XTVA4 bis, fig. 3.

Littérature the same as that of the genus.

I have figured several specimens of the peculiar forms; fig. 11, Pl. XII4,
fig. 3, P1. XTIT4, and figs. 1, 3,4, PI, XIVA4, are the most typical forms. Figs, 5, 6,
Pl. XIIT4, represent Sir Charles Bunbury’s branched form, to which perhaps also
figs. 1, 2 on the same plate may be placed (although they ave from a different
horizon). '

Fig. 8, Pl XIII4, is a specimen exhibiting partly also the transverse section,
showing the cuneiform segments, which are still better seen in fig. 3, PL. XTV A bis.

Fig. 11, Pl. XII 4, and fig. 2, Pl. XIV 4, are specimens from which thick
branches, with the same Pertebraria structure, branch off.

Bange and distribution of Vertebraria indica.—As far as known at present,
Vertebraria is known from all divisions of the Lower Gondwdnas and almost from
all horizons. i

Talchir division :
(@) Karharbdri beds—
Passerabhia, Karharbdri coal-field, PI. I, fig. 89. T have recently collected several speci-
mens from the second seam.
Damuda division -
(a) Bardhkar group—
Réjmahdl coal-field (Mussinia, Burgo) ; Karharbari coal-field (Tumk hill).
Raniganj coal-field (Kumerdhubi. Pls, XITT 4, figs. 1, 2, 4, 8; X1V 4, figs. 1, 4).

I Indian.
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Jhana coal-field.

Ramkola coal-field (Sendur river, west of Mitgain ; Ledho nala, near Karamdiha ; between
Mahan river and Tamor hill ; near Majurdaki ; Suknai nala, north of Sarsera),

Talchir coal-field (Gopdlprasid and Talehir).

Shahpur eoal-field (Mardanpur outerops).

Umrét coal-field (Barkoi).

(8) Raniganj group (Kimthi group)—

Raniganj field (Raniganj, Pls. XII 4, figs. 10, 11; XTIT 4, fig. 3; XIV 4, figs. 2, 3
Assensole, ete.).

Jharia coal-field.

Ramkola coal-field (between Mahan river and Tamor hill ; nala between Gouri and Ghui ;
Morne river, north of Parasdiha).

South Rewah (Sohdgpur; Sone river, west of Garara ; Bajbai, 2 miles east of Gopat river:
Mahan river near Tansar).

Raigarh and Hingir coal-field (Garjan hill, Girundla, Kodaloi and on the Bilpahaxi).

Sitpura basin (Bijori horizon, between Rorighat and Harapala).

Négpur area (Kdmthi, Tondakheri, the more branchead form prevailing).

Wardha valley coal-field (Kawdrsa).

South-east Godavari basin (Kunldeheru, PL XIIL 4, figs. 5, 6; Sadgudiam).

Sikkim-Damudas,

Panchet division.—From the true Panchet group of Bengal no Pertebraria is
known, but from the Auranga coal-field a collection of fossils was brought by Mr.
V. Ball from a locality south-east of Panripura, near Latiahar ; they were in a red
shale, like some shales of the Mahadevas. Mr. Ball designated them as from an
uncertain horizon, but apparently Mahddevas. 1T for the present would, as stated
before, rather feel inclined to include them in the Panchet division ; amongst the
tossils are several distinet specimens of Pertebroria indice, and this would be at
present the highest known horizon in which Fertebraria has been found.

Bésumé of the FEquiselacee in India.
The Equisctaceous plants in the Lower Gondwéanas of India are therefore re-
presented by four genera, the affinities of which are rather peculiar—

(a) Schizonenra, Schimp., may represent a later (more recent) stage of the palzozoic
Adsteroplyllites.

The genus is rather numerous in the Damuda and Panchet divisions.

In BEurope it is Triassic and Rheetie,

The Indian Schizoneura gondwanensis, Fstm., is most closely related with
Schizoneura paradoza of the lower trias in Europe ; another species is probably
identical with an European form. Including the Indian species, we know at present
four species of Schizoneura (not ineluding in this genus the Bguisetum laterale,
Phill,, which perhaps better be included with Phyllotheca).
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() Phyllotkeca, Bgt., may be taken as representative of the recent Bguisetum.

The genus is not very numerous in India; two species are known from approxi-
mately the same horizon (Raniganj-Kdmthi group).

In extra-Indian countries this genus is known from palscozoic rocks (in Aus-
tralia), but especially from mesozoic rocks (Australia, Siberia, Ifaly and ? England).

Of the two Indian species, Phyll. indica, Bunb., most closely resembles to
Plyll. australis in N. 8. Wales and Victoria, and to Phyll. sibirica, Heer, and
Phyll. deliquescens, Gopp., sp., in Siberia. The other species Phyll. robusta comes
very close to Phyllotheca schischurowski, Schmalh., from the Kusnezk basin of the
Altai. Together with the Indian species we know sixteen species of Phyllotheca,
eleven of which are from jurassic rocks, while one species (in Australia) passes
from pal@ozoic into jurassic rocks.

(¢) Trizygia, Royle, represents the genus Sphenophyllum. It is not rare both in the Bardkar
and Raniganj group of the Damudas.

One species is known.
(4) Fertebraria, Royle, of unknown affinities.

A genus known from India and Australia only, in both countries represented
by one species respectively.

In India it is known (as the same species) from the whole Lower Gondwdna
portion.

In Australia from the upper coal-measures (Newcastle beds) of New South
Wales,

DIAGRAM.
Asterophyllites, Bgt. Sehizonenra, Schimp. Sehizoneura, Schimp.
Paleozoic ... Two species in India (Lower Lower and Upper Trias, }Eur ope.
Gondwénas), Rhatic.
Phlyliotheca, Bat. Phyllotheca, Bgt.  Phyllotheca, Bgt. Equisetum :
Lower coal-measures, Upper mesozoie, Victoria recent.
N. 8. Wales. Two species in India  Jurassic, K. Sibiria.
Upper coal-measures Raniganj group. Altai.
(Newcastle beds), N. 8, Wales ' Tunguska B.
Petschora C.
Ttaly.
England.
? Sphenophylium, sp. Trizggia, Royle.
Palwozoie ... One species, India—

Damuda Series.

Fertebraria, Royle. Vertebraria, Royle.
Upper coal-measures One species, India.
(Newcastle beds), N, Lower Gondwénas.

8. Wales.
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FILICES.

The by far most numerous fossils of the Lower Gondwénas are remains of
ferns, and we shall find many inferesting forms amongst them.

The most numerous, as regards species and specimens and distribution, are
forms with single leaves and with net-venation.

In the systematical arrangement, I follow Professor Schimper’s system in the
new Handbook of Paleeontology.'

In the present fasciculus I shall describe only two species of ferns, while all the
other fossils will be deseribed in a subsequent number of the Palweontologia.

The two species which I have to deseribe now were formerly joined by me
to one species, but further investigations and comparisons have shown that they
really belong to two forms, one of which represents a jurassic species from the Altai.

The filices will be subdivided as follows :—

a.  Cyatheacee.

b.  Polypodiacer—
a. Group of dlethopleris whithyensis.
B. Incerte.

e.  Newropleridee.

d.  Pachypteridec.

e.  Teniopoteridec.

f- Dictyoleniopteridece.
Several sections—

g.  Diclyopleridee.
Incerte sedis.

a.—CYATHEACEZ.

Amongst this family I include of our Lower Gondwéna fossils: a Cyathea,
a Sphenopteris, and a Dicksonia ; the two first will be described here :—
(%)

S Z £ z
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Gexvs: CYATHEA.

CyaTHEA comp. TcHIEATCHETFI, Schmal. PL XVI 4, figs. 1, 2,4.

L]

- R
Aot~
-
1845. Sphenopteris anthriscifolia and Sph. imbricata, Gopp. : Tehihatcheff's voyage dans I’Altai Orientale,
p- 387, Pls. XXVIII and XXIX.
1871. Geinitz in Cotta, Altai, Tab. 11, fig. 4.
1876. Sph. polymorpha, Fstm. (ex parte) : Jour. As, Soc., Bengal, Vol. XLV, p. 356.
1879. Cyathea tehihateheffi, Schmalhausen: Beitriige zur Juraflora Russlands. Mem. d. 'Ae. Imp. d.
Se. d. St. Petersbourg, XXVII, No. 4.

When first describing (1876 Lc.) my Sphenopteris polymorpha from Raniganj,

' Handbuch der Palmontologie, Schimper und Zittel, Vol. 11, No. 1.

|
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I also placed with it some specimens from the Bardkar group in the Talchjr
coal-field. ‘

When examining them later more cavef ully, I found that the specimens from
the Talchir coal-field differ from my Sph. polymorpha, and they appeared to me to be
very closely related with Prof. Goppert’s Sphenopteris anthriscifolia (see Goppert,
1845, and Geinitz, 1871, l.c.), and I intended to deseribe them under that name. But
as Prof. Schmalhausen in his recent work (Z. ¢.) described this species together with
Sgh. tmbricata, Gopp., under one name, as Oyathea tchihatcheffi, T must refep our
form from the Talchir coal-field to Prof. Schmalhausen’s species, not identifying
them, however completely for the present, although I cannot find any con spicnous and
important distinguishing characters, If we compare our drawings (PL. XVI 4, figs. 1,
2, 4), and the quoted drawings of Sphenopleris anthriscifolia, Gopp., but especially Spk.
imbricale, Gopp. (in Gopp. Le., Plate XX1X, figs. 10,11), we shall find a great resem.
blance between them; we ean in fact say that our forms have the characters of
both of Goppert’s species, the venation (where preserved) is more that of Sph.
anthriscifolia, Gopp., while the form of the pinnule, especially the mode of their
connection at the hase on the rhachis (forming a winged rhachis) agrees more with
Sph. imbricata, Gopp.

Geinitz’s drawing of Sph. anthriscifolia, Gopp. (in Cotta’s Altai, 7. ¢.,) resembles
also very much our specimens, hut the rhachis does not seem to he much winged.
The same seems to be also the case with Prof. Schmalhausen’s specimens, al-
though fig. 1, Plate I11, is exceedingly like our form from the Talchir coal-field.
Prof. Schmalhausen’s diagnosis also applies well to our specimens; T therefore
refer them to Cyathea tohihateheff, as closely related.

For all other particulars I have to refer to Prof. Goppert’s and especially
Schmalhausen’s papers. I would only mention that Prof. Schmalhausen compared
some of his specimens with Sph. lobifolia (Morris in Strzelecki, 1. ¢., p-
246, Tab. XII, fig. 3), the difference being in Cyathea tchihatcheffi not having
the pinnulze at their base so constricted. I can observe the same as regards our
specimens, especially fig. 4, Pl. XVI4, and Sph. lobifolia, Morr. ; the distribution
of the veins is very similar in both; but in our fern the pmnule are connected at
the base, forming a winged rhachis.

Locality of the Indian form.— Bardkar group :
Talchir, Talchir coal-field. ‘

GENTS : SPHENOPIERIS, Bgt., 1828,
SPHENOPTERIS POLYMORPHA, Fstm. Pls. XV.4, XVIA4, fig. 3, XVIA bis, figs. 1—6.

1876. Feistmantel: Tour. As. Soc., Bengal, Vol. XLV, pp- 356-358, Pl. X VI, figs. 5.7; Pl. XVIL

This species was first described by me from some specimens brought by Mer.
Wood-Mason from Raniganj, and several of the figures then given are copied here
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again. But at present I give also the drawing of one of the large specimens
which shows the polymorphous nature of the pinnulze.

As for the diagnosis, I must refer to my original paper. I have nothing to add
here to complete it, but some corrections are necessary.

I stated in my original paper that I thought Me'Clelland’s Pecopieris affinis
also belonged to Sph. pelymorpha; but now having had Me'Clelland’s original
specimen drawn again, I find that it differs in the chief character from Sph. poly-
morpha, i. e., in not having the rhachis of the pinna winged.

1 shall therefore quoto_ Me'Clelland’s specimen again as Pecopteris affinis
(see further on). \

1 also compared Sph. polg/morpha with Pecopteris aluta, Bgt., from N. 8.
Wales (Hawkesbury river), and\I must refer to it again; I have to point out some
confusion which arose about thfs species. In his paper on * Sedimentary form-
ations in New South Wales” publlshed in ““Mines and Mineral Statisties,” 1874,
p. 186, the Revd. Mr. Clarke correlated this Sph. alata with the carboniferous form,
known at first by the same name, a.nd later as Sph. (Hym.) grandini. The matter
stands, however, as follows :—

The Australian species was at fhst described as Pecopt. alata, Bgt., and was
subsequently placed with Sphenopferis (as Sph. alata) by Sternberg, and is at present
quoted as such. \

The European carboniferous form to which Mr. Clarke referred was at first
deseribed as Sphenopteris alata, Bgt., and W&S later quoted by Goppert as Hymenophyl.-
lites grandini, and now by Schimper as Spiaeuopfems grandini, Gopp.

Now, both Morris and Mc’Coy, who mention Sphenopteris alata, mention it in
Brongniart’s sense of Pecopleris alata, the Ags’rrahmn form, and not in the sense
of the original Spk. alata, or the present Sph. grandini of the carboniferous.

This latter (Brongt., hist. végét. foss., PL. XLVIII, fig. 4) is totally different
from the Awustralian Sph. alafe, Bgt. sp. (Broncrumrt hist. végét. foss., Pl
CXXVIL p. 361), and it was with this latter that I have compared the upper
portion of our Sph. polymorpha ; the lower pinnael appeared to me to resemble
Sph. athyrioules, Bgt. sp., from the oolite, with the exception, that in this form
the rhachids are not winged.

- Range and distribution of Sph. polymorpho—
a. Bardkar group—

Although the specimen from Talchir had to be separated from Spi. polymorpia,
I yet think, it also oceurs in the Barikar group, 4.e., on the Lumki hill in the
Karharbéri field,

b. Raniganj group—
Raniganj (Raniganj field), Pls. XV4, XVI14, fig. 3; PL XVIA bis, figs. 1—86.






Note—So much for the present number. There is on Plate XVIA bis still one figure (7) which is
not comprised amongst the preceding deseriptions. I theught it from the first agpect to be an insect
wing, but I was assured by a competent anthority that it is not an insect wing, but a leaf, and in this
case it most probably belongs to some Cyelopteris-like form, and T shall mention i in my second part at
end of the Newropteridee. The figure had to be given on this plate, which, however, affords the oppor-
tunity of its being examined by other palwobotanists, who perhaps will be able to form an opinion
about it of which T may have the benefit when preparing the text for the next number of the Palwonto-
logia.

This separate note does not belong, of course, to this paper; and when the other portion is publighed,
will have to be taken out.
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PLATE Ia4.

SCHIZONEURA GONDWANENsiS, Fstm., pages 59—6G4. A leaved specimen, sheath-

portions of the longer and narvower kind, resembling those of Seliz. paradoxa,
Schimp.

The same variety, with shorter, broader oval sheath-portions.
The same species : sheath-portions again of the narrower variety; fig. 3, and the

lowest-sheath portion to the left in fig. 4, showing the beginning of a splitting
at the apex.

A specimen of the same species with small sheath-portions.

All specimens from the Raniganj group, in the Raniganj field.
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PLATE IT4

Fiz, 1. ScHIZONEURA GONDWANENSIS, Fstm., pages 50—64. A robust specimen, with a
thick stalk and two internodes ; apparently the stem. In the internodes the
sheath-portions are seen, but here the splitting of the sheath was not quite
complete, and we can distinetly see that the sheath-portions originally formed
only one sheath. In the sheath-portion two kinds of lines ean be distinetly
ceen—some are considerably thicker, and these are the veins of the leaflets
composing the cheath—the others, thinner, between the former, are the com-
missural lines, along which the leaflets are connected ; the stem is ribbed.

Fig. 3, The same species—a leaved specimen with the shorter and broader variety of sheath-
portions.  Apparently a branch.

Both specimens are from the Raniganj group, in the Raniganj field.
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PLATE IIIa4

SORIZONDURA GONDWANENSIS, Fstm., pages 59—64. Two specimens preserved in
the same position, as they are figured on the same slab of shale. One of them
is probably the end portion of the stem, while the other one may represent a
branch, The leaf portions contain numerous veins, but do not exhibit the eom-
missural lines; they show well their embracing character in the joints.

A smaller specimen of the same species with narrower sheath-portions, one of
them showing the beginning of the splitting at the apex.

These two specimens are from the Raniganj group, in the Raniganj field.

SCHIZONEURA GONDWANENsiS, Fstm. A small specimen with the sheath-portions
almost entirely dissolved into the single leaflets. Stalk pretty broad and
ribbed.

This specimen is from the Mohpini coal-field.

SOHIZONEURA GONDWANENsTS, Fstm., from the Bijori horizon (= Ramniganj group)
near Baricondam, upper Denwa valley, Satpura basin,
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PLATE TV 4.
SCHIZONEURA GONDWANENSIS, Fstm., pages 59—64. A considerable specimen with
rather shortish sheath-portions.

The same species, the sheath-portions showing distinctly the veins of the leaflets
and the commissural lines of the same.
These two specimens are from the Raniganj group, Raniganj field.

SCHIZONEURA GONDWANENSIS, Fstm, Fragmentary specimen with considerably
broad sheath-portions, showing distinetly veins and commissural lines.

From the Raniganj group of the Jharia coal-field.
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PLATE Va4

SCIIZONEURA GONDWANENSTS, Fstm., pages 59—b64. A leaved specimen, the lower
portion of the stalk rather long, which makes me believe that this specimen
represents the plant in the unbranched state.

The same species, with partly dissolved sheath-portions.

A stem with a branch originating from one of the internodes. The ribs of the
stem in juxtaposition. The same character is exhibited also in the branch.
This specimen occurred on the same slab with Schizoneura, and T have no doubt
that it is of this genus (page 63).

The same species with a broad sheath-portion and rather broad leaflets.

A sheath-portion, the broadest known to me at present, containing fourteen thick
veins of as many leaflets, and showing also distinctly the commissural lines.

All specimens from the Ranigan] group, in the Raniganj field.
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PLATE VIia

Figs. 1 & 3. ScmizoNeuka GONDWANENsIS, Fstm., pages 59—64. Specimens with oval sheath-
portions and exhibiting distinetly veins and commissural lines.

Fig. 9. The same species—specimen with a dissolved sheath-portion, the leaflets very broad ;
they ave, however, not separated entirely till at the joint, but show that they
were joined to a common sheath. The stem of the specimen is rather broad
and ribbed.

All specimens from the Raniganj group of the Raniganj field.
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PLATE VII 4

Figs. 1 o & 6. ScHIZONEURA GONDWANENsIS, Istm., page 59. Two specimens, both preserved
on the same slab of shale. Fig. 5 is a rather broad stem, showing two joints and
the internodes distinetly ribbed. In the two joints we see a mumber of free
leaflets with a marked midrib; these ave certainly the dissolved sheath-portions.
To the right there is still a fragment of the sheath-portion not dissolved, show-
ing veins and partly the commissural lines also. At the top of the figure
there are seen still other leaflets crossing those of the second joint; these
belong to a next higher joint.

Fig. a is a stem broader than that of fig. &, but of the same nature, and we can
safely refer it to the same species.
From the Mohpéni coal-field.

Fio. 9. The same species—a specimen with sheath-portions partly quite dissolved, partly
beginning to dissolve. The leaflets broad, the sheath-portion showing well the
commissural lines.

Trom the Raniganj group in the Raniganj coal-field.
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PLATE VIII4.

SCHIZONEURA GONDWANENSIS, Fstm., pages B59—G64. Specimens with sheath-
portions showing well the veins and commissural lines, and the beginning of &
splitting at the tops of the leaflets.

The same species. A broad stem, with one joint, in which there is the sheath
dissolved in the upper portion, but still joined below ; veins and commissural lines
distinet.

Same species—broad stem, with fragmentary sheath-porfions.

Stem of the (?) same species, resembling also Schizoneura meriant, Schimp.

Branches of Sckiz. gondwanensis, Fstm., with dissolved sheath-portions.

All specimens from the Raniganj group of the Raniganj coal-field.
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PLATE IXa4

Figs. 1——6. SCHIZONEUERA GONDWANENsTS, Fstm. Stems (pages 63 & 64) of various sizes and
various lengths of the internodes. From their association with Sekizoneura goud-
wanensis, we have to consider them as belonging to that species. Figs. 5 and 6,
however (of which fig, 5 is the reverse impression to fig. 4 on P1. VIII 4), remind
one forcibly of Sehiz. meriant, Schimp., but as already mentioned in the text, their
association with Sefiz. gondwanensis made me hesitate to separate them.
From the Raniganj group, Raniganj field.
Fig. 7. A stem, with ribs and furrows in juxtaposition, as those of Schizoncura gondwanensiss
Fstm., so that T consider it of this species,

From the Mohpdni coal-field,
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Figs.

PLATE X4.
1—8. SCHIZONEURA GONDWANENSIS, Fstm., page 63. Several leaved specimens, appa-
rently branches exhibiting well the veins of the leaflets composing the sheaths.

These specimens are from the Panchet group of the Ranigan] coal-field, and de not
differ in anything from the typical form of the Raniganj group.
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PLATE XIa

1—9., Trizveia serclosa, Royle, pages 69—T71. Specimens representing the forms

both of the Raniganj and Bardkar groups. At the first glance a slight
difference in size would appear to exist between, for instance, fig. 1 (Rani-
aanj group) and fig. 2 (Bardkar group) ; but in fig. 9, which also is of the
Bargkar group, the lower leaf whorls equal well those in the specimens
of the Raniganj group; and in the specimen from the Barikar group of
the Bokaro coal-field (which is not figured here), and also in the speci-
mens from the Bardkar group of Auranga coal-field, the leaf whorls are as
large as in any specimen of the Raniganj group.
Figs. 1,8,4,5,7,8, specimens from the Raniganj group of the Raniganj
coal-field; figs. 2, 9, from the Bardkar group of the Talchir coal-field
(Gopalprasad). Fig. 6, half of a leaf-whorl enlarged (of fig. ), to show
the veins,
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Figs. 10 & 11.

PLATE XIIa

Trizva1a spEcioss, Royle, from the Raniganj (fig- 1) and Bardlkar groups (fig. 2).
Figs. la and 2a, enlarged views of leaflets (pages 69—71).

PHYLLOTHECA 1NDIcA, Bunb., pages 65—68. Fragments of Lranchlets not very
favorably preserved, but showing at least partly the sheaths and the reflexed
leaflets.

From the Raniganj group, Raniganj field (fig. 6), and from the Kémthi group,
Nagpur area (figs. 3—>5, 7—9).

VERTEBRARIA INDICA, Royle, pages 71—73. Fig. 10 appears to exhibit the surface
with ribs and articulations (?). Fig. 11 is a more typical form, showing the
longitudinal section and a ramification,

Both specimens from the Raniganj group, Raniganj field.
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PLATE XIIlI4.

VERTEBRARIA INDICA, Royle, pages 71—73. Specimens from the Bardkar group
(Kumerdhubi) in the Raniganj coal-field. Fig. 8 showing partly also the ecross
seetion.

VERTEBRARIA INDICA, Royle, somewhat resembling what Dana described as Clasteria
australis, which also is a Verlebraria.

From the Raniganj group, Raniganj field.

VinresraRia Inpica, Royle. That form which was described hy Sir Ch. Bun-
bury from Négpur.

From the Kamthi group, South Goddvari aren (Kunlacheru).

Equisetaceous stem (pages 63, 68), One of those specimens the nature of which
cannot be deseribed with certainty, no leaved forms occurring with it o which
it might be assigned ; it may be of Schizomeurn ov of Phyllotheca.

From the Bavkar group, Raniganj coal-field (Kumerdhubi).
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Figs. 1—4
Fig. 3

PLATE XIV4.

VERTEBRARIA INDICA, Royle, pages 71—173 : Various conditions. Fig. 2, a branched
specimen showing, as it appears, the surface, with ribs and articulations.

From the Barikar group (figs. 1 and 4, Kumerdhubi), and Raniganj group (figs. 2,
3), Ranigan] field.

SCHIZONEURA GONDWANENSIS, Fstm., pages 59—G64. Appears to represent a joint
of a large specimen, with dissolved leaflets of the sheath, partly, however, still
joined in the lower part.

From the Raniganj group in the Raniganj field.
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Figs. 1 & 2,

Fig, 1a
TFig 3

PLATE XIV4 tis

PHYLLOTHECA ROBUSTA, 1. SP., pages 68 and 69. The only two specimens known ; not
very favourably preserved, bub yet showing the Phyllotheca nature. One of the
Proad-leaved forms, a very closely related form of which is Phyll. sehischurowski,
Sehmalh,, from the Siberian Jura.

With the specimen in fig. 2 there is also a leaf of Glossopteris communis, Fstm.

Represents two enlarged whorls.

From the Raniganj group (?), Dubrajpur, Gopicdndar area, in the Réjmahal hills,

Vrrresrarta 1Npica, Royle—transverse section (page T2).

From the Sohagptir area, Kémthi (Raniganj) group.



P1.XTV A bis.

GONDWANA S,

LOWER

Greol: Surv: of Tndia.

ST s T

Printed at Gecl: Swrvey Office .

MileantoDas Luthd




PLATE XVa.

Fstm., pages 76 and 77. Several specimens, showing

Figs. = 1—9. SPUENOPTERIS POLYMOREPHA,
frond. All exhibit distinetly the winged

pinn@ from various parts of the
rhachis.

It was the pinnz of the upper part (figs. 2 and 4) which I compared with the
similar parts of Sphenopteris alata, Bgt., from Australia (New South Wales).

From the Raniganj group of the Raniganj coal-field.
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PLATE XVIa4.

Figs. 1, 2, 4. Cyaruza comp. TscHIHATCHEFFI, Schmalh,, pages 75 and 76. These specimens were
by me at first considered also as belonging to Sph. polymorpla, but after more
careful comparison they appeared more closely related to what Prof. Goppert des-
cribed as Sph. anthriscifolia and Spk. imbricata, both of which Prof. Schmal-
hausen joined under the above name, under which T therefore also quote our
Indian fern.

From the Barikar group of the Talchir coal-field.
Fig. 3. SPHENOPTERIS PoLYMORPHA, Fstm., pages 76 and 77. Another specimen from the
Ranigan] group, Raniganj field.
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PLATE XVI4 #ss.

1—6. SeuenortERIS POLYMORPHA, Fstm., pages 76 and 77. Fig, 1 represents a frond
with pinnule at the top almost entire or only slightly lobed, while the lower
pinnulz become always more lobed and incised, and at last pinnate. Figs, 2 and

3 belong to still lower parts of the frond.
Figs. 1a, 24, and 64 enlarged leaflets to show the venation,

From the Raniganj group in the Raniganj field.
Figs. 7,72, An Insect-wing-like leaf, See not
next fasciculus,

Figs,

e at end of this paper. Wil be described in the

From the ironstone-shales gt Kulti, Raniganj field.
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FLORA OF THE DAMUDA AND PANCHET DIVISIONS. 77

again. But at present I give also the drawing of one of the large specimens which
shows the polymorphous nature of the pinnulz.

As for the diagnosis, I must refer to my original paper. I have nothing to add
Lere to complete it, but some corrections are necessary.

I stated in my original paper that I thought Mc'Clelland’s Pecopleris affinis Q /17
also belonged to Sph. polymorphe ; but now having examined Mc'Clelland’s original o W e
specimens, I find that one differs' in the chief character from Sph. polymorpha, 1.e., Pkl }’f‘? n= 5 ',Ap{;,,&
in not having the rhachis winged ; it is an dlethopteris (sce PL XXII14, fig. 11), p 1%
while the other one (MeClell,, L. c., fig. 115) resembles somewhat my Sphenopteris Tlakeslif 52“7 lta = sz%
polymorpha, though its rather indistinct state of preservation makes it difficult to "' e
say whether it belongs to this species or whether it is distinet (Pecopt. affinis,

M¢'Clell.)

I also compared Sph. polymorpha with Pecopteris alota, Bgt., from N. 8.
Wales (Ilawkesbury river), and I must refer to it again ; I have to point out some
confusion which arose about this species. In his paper on *Sedimentary form-
ations in New South Wales” published in “ Mines and Mineral Statisties,” 1874,
p. 186, the Revd. Mr. Clarke correlated this Sph. alate with the earboniferous form,
known at first by the same name, and later as Sph. (Hym.) grandini. The matter
stands, however, as follows :—

The Australian species was at first described as Pecopt. alata, Bgt., and was
subsequently placed with Sphenopteris (as Sph. alata) by Sternberg, and is at present
quoted as such.

The European carhoniferous form to which Mr. Clarke referred was at first
described as Sphenopteris alata, Bgt., and was later quoted by Goppert as Hymenophy!-
lites grandini, and now by Schimper as Sphenopteris grandini, GOpp-

Now, hoth Morris and Me'Coy, who mention Sphenopteris alata, mention it in
Brongniart’s sense of Pecopteris alata, the Australian form, and not in the sense
of the original Sph. elata, or the present Sph. grandini of the carboniferous.

The latter (Brongt., hist. végét. foss., PL XLVIIL, fig. 4) is totally different
from the Australian Sph. alata, Bgt. sp. (Brongniart, hist. végét. foss., PL. CXXVII,

p- 861), and it was with this latter that T have compared the upper portion of |
our Sph. polymorpha ; the lower pinnze appeared to me to resemble Spk. athyrioides, |
Bgt. sp., from the oolite, with the exception, that in this form the rhachids are
not winged.

{ .’f;,:. é’#- »—#‘

Range and distribution of Sph. palymorpha—
a. Bordkar group—
Although the specimen from the Talchir coal-field had to be separated from Spik. b
pelymorpha, T yet think it also occurs in the Bardkar group, i.c., on the Lumki
hill in the Karharbéri field,
b, Raniganj group—
Raniganj (Raniganj field), Pls. XV 4, XVI4, fig. 3; P1. XVI4 bis, figs. 1—6.

L Me¢'Clelland, 1,¢., PL. X0OT, fig. 11,
A
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Genus : DICKSONTA,' L'Herit.

Several species of this genus were described by Professor Heer,” from the juras-
sics of Eastern Siberia and the Amur countries. One species (the first one) was
described by myself from the Rdjmahdl group in the Réjmahdl hills,® and recently*
other forms were classed by me with this genus. One species is also known from
the lower portion of the Gondwdna system.

DicksoNta HUGHESL' sp. n. Pl XXIIT4, figs. 1—8; 12, 18.
1877. Feistmantel, Ree. Geol. Survey of India, Vol. X, pt. 4, page 198; figs. 10-11.

Fronde bipinnale, pinnis subalternantibus, prelongis, subflexuosis, engulo sub-
recto ex rhackide exeuntibus ; rhachide linea percursa, pinnulis, suboppositis, mem-
branaceis, oblongis, inferiore in parte inciso-lobatis, superioribus lobatis an sublobatis-
aervis teneribus, flevuosis, furcatis ramos in lobos emmittentibus.

The two specimens figured here appear to represent the upper portion of the
frond, from the fact that the pinnulee are more deeply lobed in the lower portion
(see fig. 1), while towards the upper portion the lobes become much shallower, and
in_another specimen, of which only one pinnula is figured (see fig. 3), the pinnulze
are still less lobed. The rhachis of the frond is traversed by a middle line; the
pinnz are elongate and subalternately inserted, somewhat flexuose.

The pinnule are nearly opposite and membranaceous. The lobation of the
pinnulze was already mentioned above. The veins are thin and somewhat flexuose,
branched, each of the lobes receiving separate branchlets.

Figs. 1a and 2¢ illustrate the character of the venation.

Fig. 3 is an enlarged leaflet of another specimen with little lobed or almost
entire pinnulee, but the venation and the habitus of the plant is identical with that
of the others.

The forms to which our plant is velated are Dicksonia concinna, Heer, and Dick-
sonia saportana, Heer, the former of which was deseribed from the jurassics in
Eastern Siberia and the Amur countries, the other from the latter loeality.

There are two other small figures (12, 18) on Plate XXIIIA, which are
fragments only, but which from the form of the leaflets and the character of the
veins apparently belong to the above species also.

! From a proper name.
3 Flora fossilis aretica, Vol. TV.
Goendwéina Flora, Vol. I, pp. 76, 77.
¢ Gondwana Flova, Vol. IT, preface, p. XIIT ; Rec. Geol. Survey of India, Vol, XIV, pt. 1, p. 149,
* Mr. Th, Hughes of the Geol, Survey of Tndia,
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Locality and horizon.—
Raniganj group :—Jharia coal-field, P1. XXII14, figs. 1—3.
Bijori horizon :—Baricondam, south of Pachmari in the Sdtpura basin, Pl. XXIII4,
figs, 12, 15.

Order: POLYPODIACEE.

a. Group of ASPLENIUM WHITBYENSE, Heer (Alethopteris whitbyensis,
Gopp.).

~ Professor Heer' and Professor Schimper® have in their recent publications suffi-
ciently explained why a certain group of ferns of the mesozoic period formerly
classed with Alethopteris have rather to be placed with Asplenium, Lin. The type
of this group is Asplenium (Alethopteris) whitbyense whieh, at first described from
Yorkshire, was subsequently also found in Southern Russia, Persia, Siberia, the
Amur countries, and Japan.

I have described it from the Kach-Jabalpir group, also from the Sripermatur
(Vem#veram) group, and there is hardly any doubt that Alethopteris indica, Oldh.
and Morr., from the Jabalpir, Sripermatur, and Rdjmahdl beds belongs to this
species. Both Professor Heer and Schimper include Alethopteris indico in Asple-
niwm whitbyense.

'The same species is also known from the Damuda series. There is a fossil fern
in Australia, which also has to be included here, Alethopteris australis, Morr. Of
this it is necessary to state that it has nerer been found in the New Castle beds (up-
per coal-measures), but only in the upper beds (jurassic) in the Jerusalem basin of
'Pasmania, and in the Bellarine beds (upper mesozoic) of Victoria, and also in meso-
soic beds on the Clarence river in New South Wales. The best figure of this
species is in Mc'Coy’s Prodrome of the Palacontology of Vietoria, Decade 11, P1. 14,
and that form resembles most strikingly Alethopteris indica.

In my short paper on the Flora of Eastern Australia, in the Geological Magazine
(1879), T have explained on page 492 why the beds of the Jerusalem basin in
Masmania have to be considered on about the same horizon as the Bellarine beds,
Vietoria, the mesozoie beds on the Clarence river, New South Wales, and the upper
beds in Queensland, and I refer the reader to that passage.

ASPLENTUM WIITBYENSE, Heer. Pls. XIXd, figs. 2, 2a; XL4, figs. 2, 3.

1876. Heer : Juraflora Ost-Sibiriens und des Amurlandes, pp. 36—40.  (Flora fossilis arctica, Vol. IV.)
1876. Alethopteris—Feistmantel, Raniganj flora, Jour. As. Soe. Bengal, Vol. XLV, p. 862, Pl. XXT, fig. 6.

(Alethopteris indica, Oldh. and Morr., and Alethopteris australis, Morr., have
also to be included here.) e ' )

o= . 0 o« (AR il sl vk ereet toi
1 Flora fossilis, arctica, Vol IV. 3 e K o S

s Handbuch der Palwontologie, Zittel and Schimper, IT Bd. 1 Lief. p. 07 et sequ, 1879,
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In my Raniganj flora (% ¢.) I have figured a fragment of a pinna of a fern,
which I could not identify otherwise but with the above species. I give the same
figure here again. There are, however, in the present paper two additional figures
on Pl. XL 4, which, although the venation is obliterated, yet to judge from the
character of the leaflets, have also to be included in this species; fig. 2 is uncom-
monly like some specimens of Alethopt. indica, O. and M., from the Rdjmahal
group of Golapily near Fllore, South Goddvari district.

‘We have as yet no fructificating specimens of this speeies.

Locality.—Raniganj group, near Raniganj, in the Raniganj coal-field (Pl
XIX4, figs. 2, 2¢), and of the Jharia coal-field (PL XL.4, figs. 2, 3).

b. Type: POLYPODIUM, Linn.

ALERHOPTERIS IENDLEYANA, Royle. Pls. XVIILA, figs. 2, 2a; XIXA, figs. 3, 4;
XXIIL4, fig. 11 }XXIX 4, figs. 10, 11

2l
|

1839, Pecopteris, Royle, Ill. Bot., ete., Him. Mis, tab. 2, fig. 4.

1849-50. McClelland, Rep. Geol. Survey of India, PL XIII, fig. 10, @. b. e.

1849-50. MeClelland, ibid, PL XIIL fig. 11,

18G9, Schimper, Trait, Pal. végét,, Vol T, p. 568.

1876. Feistmantel; with group of Alethopteris whitbyensis, Jour. As. Soc. Beng., Vol. XLV, p. 360,
PL XTX, fg. 7.

A diagnosis of this species was given by me in my paper in the Journal Asiatic
Society Bengal (see above). When I wrote that paper Professor Ileer’s work on
the Juraflora of Bastern Siberia and the Amur countries was not published, so that
I had no information yet about the Asplenium-nature of Alethopteris whitbyensis,
and I therefore included Alethopt. lindleyana also with the * group of AUl whii-
byensis.”” There are two fertile fronds, one of which I have already figured in the
paper referred to, assigning it to Alethopt. lindleyana. The fruetification is, how-
ever, as already mentioned there (7. ¢. p. 361), like that of Polypodium, while in
Alethopt. whitbyensis it is like that of an Aspleninm.

Alethopteris lindleyana, Royle, cannot therefore be included with the group
of Aleth. whitbyensis, Gopp., and with regard to the fructificating specimens, which
1 believe belong to it, I include it under Polypodium, Lin.

Unfortunately most of the specimens supposed to be Alethopt. lindleyana,
Royle, are not very well preserved. Me'Clelland’s figures (4. ¢.) are of no use what-
ever, the venation being entirely wrong ; and I only refer to his report, as he gave
some kind of a diagnosis of this species. Royle’s (. ¢.) original figure is much
truer to nature, although the venation is also somewhat misdrawn ; but there is an
apparent identity between Royle’s figure and that given by me on PL XIXd, fig. 4,
regarding the form of the leaflets.

T give figures of sterile fronds of this species; they remind very much of
Asplenium whitbyense and Alethopteris (dsplenium) indica s but the two fertile
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specimens, figured on P1. XTX 4 (figs. 8, 4), which must be taken to represent the
fructification of our species, show that both Schimper and myself were wrong in
classing Aleth. lindleyana with the group of Aleth. whitbyensis, which is now an
Aspleniwim. The broad relation of hoth however still remains, as dsplenium also
belongs to the order Polypodiacee.

The venation is shown on Pl. XXIIT14, fig. 11¢. (This is one of MeClelland’s
specimens of Pecopt. affinis, 1. e, Pl XIII, fig. 11.) Together with the frueti-
ficating frond (fig- 4, PL XIX 4), there is on the same specimen a sterile pinna,
showing also pretty well the venation; I gave a figure of it on Pl XVIILd, fig. 2.
If it would not be more natural to suppose that both belong to the same species,
1 would certainly have to refer this latter to Asplenium whitbyense, Heer. T repeat
the diagnosis from my paper on some Raniganj plants (. ¢.) :—

« Fronde bipinnata; pinnis patentibus, rhachide erassiuscula ; pinnulis fota
basi sessilibus, attingentibus, oblonge-ovalibus, murgine integris an stnuatis nervo
medio lenero, usque ad apicem excurrente, exquo nervis secundariis sub angulo
subacuto eggredientibus, dichotomiis; soris nervulis insidentibus—fructificatione
Polypodii.

To show that I was then well aware of -the Polypodium-like fructification,
I quote the following passage (L. c., p. 361) :—

« Prom the manner of fructification and from the shape of the leaflets we
could perhaps trace an analogy between our species and some forms of the genus
Polypodinm, ...... ete.,” enumerating several forms, with the fructification of which
our specimens show some relation,

Locality : Raniganj growp.—Raniganj coal-field, Raniganj. (Pl XVIIIA 2,
XIX 4, figs. 3, 4; XXII14 11, 11a; XXXIX4, figs. 10, 11,

ALETHOPTERIS, Sp.

" Amongst the specimens from the K4mthis of Kunldcheru, in the South Godd-
vari district, there is a pinna of apparently an Alethopteroid plant, but the veins are
not sufficiently well preserved, so that T cannot decide whether it is more related to
Asplenium whitbyense, Heer, or Alethopteris lindleyana, Royle.

¢. Type: PHEGOPTERIS, Mett. (Lastreea, Presl.)

ALETHOPTERIS PHEGOPTEROIDES, Feistm. PL XVIILA, fig. 1, 1a, 15.
1876. Raniganj plants, Jour. As. Soc. Bengal, Vol. XLV, pp. 362-364, P1. XVIIL

This fine fern has been already described by me in the above paper; I could

then ficure only a portion of one frond ; at [present I figure the entire specimen.

Tt vepresents two fronds, and from the thickness of the rhachis in the larger one

(left hand), and from the length of the pinnz at the end where the frond is broken
: B
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away, we can judge that this frond represents hardly the half of the whole size, and
we may safely consider this to have been at least 2% feet.

Trom the manner of venation and from the arrangement of the leaflets I have
compared our frond with certain species of the living Phegopteris, which also belongs
to the order Polypodiacee, family Aspidiew, and 1 allow this classification to
remain, although there is no fructification known of this fern.

The closest living relation is Phegopteris decussata, Mett.; amongst fossil
plants Pecopteris ( Lepidopteris) stuttgardensis, Bgt., is closest.

The diagnosis given by me was as follows :—

Fronde valida, bipinnata ; rhackide crassa, punctulata’, pinnis sub angulo sub-
recto e rhachide eggredientibus, em-umqﬁe rhachide crassiuseula; pinnis mediis
longissimis basin apicemque versus atlenuantibus ; pinnulis ohlongis incurvaltis
contiguis, oblique insertis, primis solwn verticaliter adfixis, pauloque latioribus,
ommibus ad bases connalis, nervo primario pinnularum distincto ad apicem promoto ;
nervis secundariis singulis sub angulo acuto eggredientibus. Habitu Phegopleridis-
Sructificatione adhue non obvia.

This is the largest species of lower Gondwina plants known.
Locality : Raniganj group.—Ranigan], Raniganj coal-field. (PLXVIIL4, fig.
1, 1a, 15.)

PECOPTERIDEA INCERTAE SEDIS.

There are some other species which, although belonging to the division Pecop-
leridee, do not show any distinet affinity to living forms.

PLCOPTERTS CONCINNA, Presl. Pl XVII4, figs. 1—6.

1838. Presl. in Sternberg, FL d. Vorw. 1L, p. 149, Tab. XLI, fig. 3.
1869. Schimper, Trait. d. Pal. vée., Vol I, pp. 534-535.

1863. Oldham, in Mem, Geol. Sury. India, Vol. TIT, p. 205.

1876. Feistmantel, Ree. Geol. Surv, India, Vol. IX, p. 66.

Fronde bipinnata, pinnis breviusculis, sub angulo subrecto eggredentibus, rhachide
erassiuscula ; pinnulis allernis, ovalis, obtusis, contiguis, integris, tenerrimis ; nervis
secundariis numerosis, ex nervo primario dichotomis.

The existence of this fern amongst the Indian fossil plants was already correctly
recognised by the late Dr. Oldham (7. ¢.) The figures given at present distinctly
show their identity with the original figure in Sternberg’s work.

It appears to me, however, that the frond was only &ipinnate, and not also
tripinnate, as is said in Schimper’s diagnosis (. ¢.); my diagnosis is according to
this character.

! This character was, T regret {o say, omitted by the lithographer ; it is sbown in my first figure (7. ¢.).
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Tn Europe this species was at first quoted from the Keuper (Hcefen near Bam-
berg), but it was subsequently shown that the formation at this locality is Rhetic.

Tocality and horizon.—In India this species is known only at one locality, i.e.,
in the Panchet rocks, south of Maitidr, in the north-west branch of the Nunia
viver, north-west of Assensole, Raniganj coal-field. It appears to be the most
numerous species amongst the Panchet-plants of that coal-field.

Genus: MERIANOPTERIS, Heer.
1877. Heer, Flora Fossilis Helvetiz, p. 88.

Fronde sterili tripinnate, speciosa, pinnis secundariis elongatis, seqmentis (vel
2

pinnulis) nervo medio arcuato, nervis secundariis dichotomis, infimis in arcum and-

stomosatis (Heer, i. ¢.).

This diagnosis of Professor Heer's genus is completely applicable to some
specimens of ferns figured by me on Pl XIX 4, figs. 9-11, especially as regards the
venation. Professor Heer described one species as Merian. angusta, but most pro-
bably Pecopt. ritimeyeri, Hr., also belongs to this genus. Our specimens, however,
indicate a by far larger species, and there are also some other characters which show
that the Indian form has to be considered as a distinet one.

Both Merian. angusta and Pecopt. rittimeyeri are from the Keuper of Switzer-
land (near Basel). I propose to describe the Indian species as—

MERIANOPTERIS MAJOR, n.sp. Pl XIXA, figs. 9-11.

Fronde magna, tripinnote, pinnis secundariis elongato-lativseulis, apicem versus
parum angustotis, pinnati-sectis vel pinnali-fidis, pinnulis vel lobis apice rotundalis;
tenerrimis, nervo medio distingto, incurvato ; nervis secundariis duobus imis ex parte
inferiore nervi mediani eggredientibus, dicholomis, in arcum aculissimum connalis ;
celeris superiorem partem pinnule versus ex nervo mediano angulo acutissimo eggre-
dientibus dichotomis flexuosis.—(FEISTMANTEL.)

From our specimens representing portions of pinnze we can judge of a very
large-sized form, but at the same time of a very thin-leaved one, as can he seen
from the state of preservation. The pinne are rather broad, decreasing only
slightly in breadth towards the apex. They are either pinnate or lobed. The
pinnule (vespectively lobes) are obtuscly rounded. The middle vein is distinet,
somewhat curved towards the apex; of the secondary veins, the two lowest pass out
from the lower portion of the middle vein, are dichotomous and join with the same
of the adjoining leaflets in a pointed arch, while the others are placed more towards
the upper portion of the leaflet, pass out at a very acute angle from the middle vein
and are also dichotomous, somewhat flexuose.
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Tocality —Ranigan]j group, in the Ranigan] field.
The relations have been pointed to above.

Order: NEUROPTERIDEE.

Genus: NEUROPTERIDIUM, Schimp.
1879, Zittel and Schimper : Handbuch der Paleontologie; 1T Bd., pp. 116-117.
Neuropteris fronde simpliciter pinnata.—Single pinnate Neuropteris.
The only species of this genus was already deseribed in my Talchir-Karhar-
béri Flora as Newropt. validum, being from the Karharbdri beds of the Karharbari
coal-field. |

Genus: CYCLOPTERIS, Bgt.

With this type two fossil plants are placed, which are of a more or less doubt-
ful character, but which at the same time cannot be better placed otherwise.

CYCLOPTERTS PACHYROHACHIS, Gopp., P1. XVIL4, fig. 7.

1836. Goppert, Gattunge foss. Planzen, Nos. 5, 6, p. 94, pls. 4, 5, figs, 13, 14,
1850. Unger, gen. et species plant fossilium, p. 100.

1869. Neuropteris pachyrhachis, Schimp., Tr. Pal. vég., Vol T, p. 450.

1874. Pecopteris, Sehimper, ibid., Vol. IIL, p. 476. i

1876. Feistmantel, B. G. 8. I., Vol. IX, p. 66.

Fronde bipinnata, pinnis approximolis aeque distantibus, rhachide crassa,
pinnulis - cunecatis trapezoideis an abovalo-cunealis, brevissime petiolatis nervis
numerosis, flabellato dichotomis.

From the fact that the veins of the pinnule do not show a distinet midrib,
but radiate into the leaf, the placing of this form with Cyelopteris seems more
appropriate than with Newropteris or Pecopteris, as was done by Prof. Schimper.

This species was found in Hurope in the same beds from which Pecopleris
concinna also was procured. And here we must notice the fact that in India it
also lies together with Pecopteris concinne in the same rocks.

Locality and horizon.—Panchet group, south of Maitir, north-west branch
of Nunia river, Raniganj coal-field.

INsECT-WING-LIKE Leaf. Pl XVI4, figs. 7, Ta.

I am sorry that I have to introduce a specimen figured on Pl XVI4. (fig. 7)
with the above name only. When I first saw the specimen I was struck with its
peculiar appearance, and I thought it might be a fragment of a wing of some large
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insect; in this the tramsverse thin veins (?) between the thicker ones appeared
corroborative. Not venturing to trespass into the Department of Entomology
independently, I consulted Mr. Wood-Mason,' who expressed a firm opinion that
the said specimen had nothing whatever to do with an insect of any kind ; so T had
to assign it a place amongst the fossil plants, and as it is from the Ironshales of
the Damuda division, in which fossils are altogether not very numerous, 1 thought
it worthy of being figured, in spite its very indefinite relations.

Fig. 7 on Pl. XVI4 shows the fossil is natural size; fig. Ta is double the size,

Tt is rather difficult to ascertain whether the thin transverse lines are veins
also, or only accidentally produced by bursting.

There is no plant known to me with which this fossil might be identified or
compared.

Localily.—TIronstone shales, near Kulti, Raniganj coal-field.

Order: PACHYPTERIDE .
Genus : THINNFELDIA, Ettingh.

1852. Etfingshausen, Abb. d. k. k. Geolog. Reichsanstalt, Vol. 1.

THINNFELDIA, COMP. ODONTOPTEROIDES, Morr. sp. (Fstm.), PL. XXTIITA., figs. 7-9.

1845. Peropteris odontopteroides, Morris, in Strzelecki Physical Deseript,of N. 8. Wales and V. Diemens
Land, p. 429, PL. VI, figs. 2-4.

1847. Gleichenites odontopteroides, Me'Coy, A. and M., Nat. Hist., Vol. XX, 2d. Ser., p. 147.

1850, Idem, Unger, Genera and species plant. fossilum, p. 208.

1869. Cyeadopteris (F) odontopteroides, Schimper, Trait. de Paléont. végétale, Vol. T, p, 488.

1869. Alethopteris (?) odontoptercides, Schimper, ibid, p. 569.

1872, Pecopteris odontopteroides, Carruthers, Qu. J. G. 8., London, Vol. XXVIIT, p. 355, Tab, 27, figs.
2, 3. '

1875. Odontopteris, Crépin, Bull. de 1'Acad. Royle de Belgique, 1875, Vol. XXXIX, 2 Serie, pp. 268-
263, figs. 1-5.

1877, Thinnfeldia moerisi, Feistmantel, N. J, Mineral. ete,, 1877, p. 179.

1878. Pecopteris odontopteroides, Btheridge (R.), Catalogue of Australian fossils, p. 98.

1878-79, Thinnfeldia odontopteroides, Feistmantel, Flora des oestl. Australiens, Palmontographica,
Supplement III. Tief 1L, pp. 105, 165. i

1878. Oycadopteris, M. Zeiller in Guide du Géologue & I"Exposition Universelle (Paris) de 1878, ete.

1880, "Lhinnfeldia crassinervis, Gein., and Pecopteris odontopteroides, Morr., probably identical A. G.
Nathorst in Ofvers, of Kongl. Vet. Akad. Stolkholm, Forhandl. 1880. No. 5 (Review in botan.
Centralblatt, No, IT, page 328, 1881).

1 think I have identified this peculiar fossil also amongst the Lower Gond-
widna plants; the ficures are on Plate XXIIIA.; some others will be given in a
subsequent memoir. Since its establishment this species has undergone numerous
transmigrations from one genus into another, its proper place not being finally
settled yet.

' Deputy Superintendent, Indian Museur.
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Tt was first found by Count Strzeleckiin Tasmania, on Springshill, in the Jeru-
salem basin, and was described, 1875, by Prof. Morris by the name of Pecopleris
odonlopleroides.

The diagnosis was the following :—

The frond pinnatifidely hipinnate or flabellate ; pinne linear, elongate acumi-
nate ; pinnule opposite, approximate, adnate, ovate, obtuse, entire; veins nearly
obliterate.”

Of the systematical position Prof. Morris was not certain.

Subsequently Prof. Mc’Coy assigned it to another genus ; the dichotomy of the
leaf reminded him of Gieickenia ; thus we find it placed with Gleichenites.

Schimper in his Paléontologie végétale quotes this species in the same volume
(I) with two different genera, once with Cycadopteris (p. 488), and a second time
with Alethopteris (p. 569) ; and what is more remarkable, a different diagnosis is
given for each, although with the same reference (to Strzelecki’s work).

Next we find this species described and figured in Mr. Carruthers’ paper on
Queensland plants in Mr. Daintree’s < Geology of Queensland.” ITe again quotes
it as Pecopteris ; his specimens were smaller than those figured by Prof. Morris,
yet Mr. Carruthers thought them to be identical. Ilis diagnosis was the
following :—

« Frond with a very short and thick stipes, dichotomously divided; the simple
portion at the base of the frond as well as each branch pinnatifid ; the segments
more or less opposite, quadrate ovate, with the apex obliquely truncate, connate
at the base: one vein passing into the centre of the segment and repeatedly dicho-
tomous, several lateral veins, simple or dichotomous, passing direct from the rhachis
into the upper and under portions of the segment.”

Mr. Carruthers did not think it probable that this fern is a Gleichenites.

A quite different place was assigned to it by Mr. F. Crépin, who received a
collection of plants from Tasmania, and amongst them Pecopteris odontopteroides,
which he places with Odonfopteris and compares it with Odontopteris alpina, Gzin.,
no doubt on the assumption that the specimens came from carboniferous rocks.
But this is easily disproved. On the same specimens of shale, with this Pecopteris
odontopteroides, there was another fern, the Sphenopteris elongatw, Carr.; an
association, of forms, just like that deseribed by Mr. Carruthers from the carbona-
ceous (jurassic) rocks of Queensland, which only shows that both these rock-groups
are of the same age.

When Prof. Geinitz sent me (1876) his paper on the rhewtic plants of the
Argentine Republic (Cassel, 1876), I was at once struck with the similarity of
his Thinnfeldia erassinervis with Pecopteris odontopteroides, and quite recently T
find the same view expressed by Mr. Nathorst (/.c.), who even thinks that both these
plants are identical, after having seen the specimens from Queensland, which were
described by Mr, Carruthers.
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I have myself had an opportunity of examining several specimens from various
localities in Australia, and although sometimes differing in appearance, yet from all
the other characters they have, I think, to be considered identical. Considering
the differences they present from Odonfopleris, Ctenopteris, and Pachypteris, it
appeared to me best to place this fossil with Thinnfeldia, and I described it as
Thinnfeldia odontopteroides (l.c.).

The distribution of this fern is in Australia the following (in descending
order) :—

Upper Mesozoic : a. Carbonaceous beds in Queensland at Ipswich (Tivoli Mines).
6. Jerusalem basin, Tasmania.

Lower Mesozoic : 6. Wianamatta beds, N. 8. Wales, at Clark’s hill near Cobbitee.
4. Hawkesbury beds, Mount Victoria, N, 5. Wales,

The diagnosis which I have given in my Austrialian Flora (p. 167) is a very
full one, as based upon numerous, partly well preserved, specimens from Australia.

Although the specimens from our Lower Gondwanas, figured in the present
paper (see above), represent pinnme only, yet there is, I think, little doubt that
they belong to this species; their character agrees well with that given in
Mr. Carruthers’ diagnosis quoted above, to which I now refer. The leaflets are
opposite, obtusely obovate, contiguous, the veins show the distribution peculiar
to the species.

As already mentioned, I shall in a subsequent paper figure other specimens,
apparently of the same species, with distinct dichotomy of the frond.

Locality.—The specimens figured at present are from the Ramkola coal-field,
from a horizon which stratigraphically appears to represent the Panchet group.
Tt occurred at two localities in the Ledho nala and at Karamdiha.! Associated with
it were species of Glossopteris ; one specimen of these is figured on Pl. XXTIII 4,

fig, 10. I take it to represent G'. indica, Bgt. The other specimens mentioned above

are from Pavsora, near Beli, in South Rewah, from rocks which Mr. Th. Hughes has
classed as Mahédevas, and T follow his view.

The only European form I can compare with this species is Zhinnfeldia
rotundata, Nath., from Bjuf in Sweden.®

Order: TENIOPTERIDEA.

The order Ta@niopteridee, which is so largely represented in the upper portion
of the Gondwina system, especially in the Réjmahdl group, has also its good repre-
sontatives in the Damuda series, and is not absent in the Panchet rocks ; in the for-

| See Feistmantel, R. G. 8. I, Vol. XIII, pp. 68-69; Griesbach, M. G. 8. L, Vol. XV, pt. 2, p- 4d. Also

pp- 36 and 38 of this paper.
2 Om Moran Skines kolférande Bildningar I. Flora of Bjuf, 1878, pp. 49-50, Tab. L, figs. 9-12.

L
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mer it is the very same genus (Macroleniopteris) so numerous in the Rijmahal
group, which is well represented.
There are, however, three other genera.

Genus : MACROTZENIOPTERIS, Schimper.

1&59. Trait, d. Pal. végét,, Vol. L, p. 610.
1879, Zittel and Schimper, Handbuch der Palmontologie, Vol. IL., No. 1, p. 132.
" Frondibus simplicibus, speciosissimis, ut videtur, membranaceis ; nervis numero-
sis, sub angulo acuto ex rhachide eggredientibus, subilo subhorizonialiter marginem
versus conlinuantibus, simplicibus an furcatis.

There are two species of this genus in the Damuda series.

MACROTZENIOPTERIS DANEOIDES, Royle sp. (Feistm.), Pl. XX 4., XXI4., figs. 1-2.

1839. Glossopteris danmoides, Royle, Tllustr. Bot., ete., Himal. Mts,, Tab. 2.

1849-50. Tmniopteris, Mc'Clelland, R. G. 8. L, PL. XV, fig. 1.

1876. Taniopteris, Feistmantel, R. G. 8. L, Vol. IX, pt. 3, p. 74.

1876. Macroteniopteris, 2bid,, IX., ph. 4, p. 137.

1876, Macrateniopteris, Feistmantel, J. A, 8. B., Vol, XLV, p. 365, Pls. XIX, figs. 1, 2, & XXT, fig. 1.

Fronde speciosa, oblonge-ovata, apice obtuse-acuminata, distincte pedicellata,

membranacea an subcoriacea ; rhachide medioeri an crassiuscula ; nervis secundariis
imprimum sub angulo acuto ex rhachide eggredientibus subito subhorizontalibus,
numerosissimis dichotomis, usque ad 15 mm. distantibus, marginem versus pauniulo
sursum incurvalis, crassiusculis.

This species is distinguished from the other, to be mentioned hereafter, by
its very distant veins, and this distance of the veins is here indeed greater than
in any other species I am acquainted with.

Royle (I ¢.) at first figured it with the name of Glossopleris ; but considering
the very distinct characters of Teniopteris and Glossopteris, which were then already
established, T am almost led to think that the above denomination happened by
mistake. Royle’s figure resembles very much my fig. 3, on Plate XX 4., which
represents the basal portion.

Of forms related with our species I have to name first the rheetic Macrol@niop-
teris gigantea, Schenk sp.,' in which the character of the veins mostly approaches
that in our species, although in this latter they are still further distant, and the
leaves appear somewhat smaller. Next comes Macrot@niopteris lata, Oldh. & Morr.,
from the R4jmahil group, especially that form which was distinguished as 7.
musefolia.?

1 Schenlk Flora der Grenzschichten, 1867, Pl XXVIII, fig. 12,
* Réjmahal flora, in Gondwéna flora, Vol. I, PL IV, fig. 1.
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As a somewhat related form, specially as regards the size, we can also consider the
Australian Macroteniopteris wienamatie, Feistm., which I figured inmy Australian
Flora, but of which another figure is given by Mr. C. 8. Wilkinson in the Annual
Report of the Department of Mines, N. 8. Wales, for 1879 (1880), P1. V (page 215);
but in this the veins are already rather close.

Yet another species might be taken into consideration, i.e., Muocroteniopteris
major, Schimp. (Lindl. & Mutt. sp.). In this the veins are pretty distant, but
the leaf is much narrower. I do not, however, see any reason why this latter
species should he considered to be the undivided leaves of Anomozamites lindleyonus
as recently stated by Mr. Nathorst.!

The distribution of our species is the following :—

a. Raniganj (Kdmthi) group :—

Near Raniganj, Raniganj coalfield (Pl XX 4, figs. 1-3).
In the Jharia coalfield (Pl. XXI4, fig. 1).
In the Kdmthi horizon near Nagpur.

b. Bardkar group :—
Near Burgo, in the R4jmahal hills (P1. XX14, fig. 2).

MACROTANIOPTERIS FEDDENI, Fstm., Pl. XX14, fig. 3, & PL XXII4, figs. 1-4.
1876. Feistmantel, B, . 8. L, Vol. IX, p. 137.

Fronde simplici, speciosissima usque ad 20 cim. lata, elongato-elliptica, apice
obtusa, quandoque emarginata, plerwmque lacerata subcoriacea ; costa crassiuscul,
depressa, striata ; nervis secundariis numerosissimis, mazime approximatis ; in parte
inferiore frondis subhorizontalibus, apicem versus subobloquis, marginem versus sur-
sum incurvalis, simplicibus furcatisque alternantibus, Sfurcatione, ut videtur simplici.

This species is dedicated to Mr. Fedden of the Geological Survey, who collected
the best specimens (Pl XXT4, fig. 3; Pl XXI14, figs. 1, 8, 4) near Kdmthi.

It is an equally large or even larger form than the previous species. The
midrib is proportionally thinner, striated ; the secondary veins are the chief character
of the species ; they are very closely set, dichotomous ; almost horizontal in the lower
portion of the leaves, becoming more oblique towards the apex; but in both cases
the veins are somewhat turned upwards near the margin.

The figures on Pl. XXII4, although portions of different leaves, are so placed
as to show the position they probably oceupied in the respective entire leaves;
fig. 2 vepresents an apical portion, fig. 3 a middle portion, and fig. 4 a basal por-
tion of the leaf. TFig, 3 on PL XXI4 also represents an apical portion.

1 See Botan., Centralblatt, 1881, p. 330.
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During a late visit tothe Auranga coalfield (Lohdrdagga) I collected amongst
other interesting fossils a more complete leaf of this species; the portion, as far
preserved, measures 10-inch. in length and 53-inch. in breadth; the top can easily
be restored to a length of 2 inch. more, while the lower portion would have to be still
about 8 or 4 inches longer, if complete. I shall figure it in a subsequent paper.

The only form related to our species is Macroleniopteris abnorimis, Guth.; but
in this species the veins appear to me still closer set and the rhachis much thicker.

Localities and distribution :

a. Bardkar group.—Auranga coalficld, Lahdrdagga, Sukri river, west of Gurtur
(east of Rajbar); to be drawn hereafter.

b. Kdmthi (Raniganj) group.—Kédmthi near Nagpur, C. P. (the figured speci-
mens) ; on the Son, west of Gurdru, south Rewah basin (collected by Mr. Haecket).

With regard to these two species and the forms related to them, we can establish
the following sequence of species :—

Maerotaniopteris daneoides, Royle. With the most distant veins, nearly straight.
Macrot. gigantea, Schenk. Leaves larger.

Maerot. lata and musefolia, O. M. From the Rijmahd] group, Rijmahdl hills.
Maerol, wianamatte, Fstm. Trom the Wianamatta rccks, Australia.

Maerot. feddent, Peistm, Veins very close, slightly curved up towards the margins.
Macrot. abnormis, Guth,, permian. With the closest veins, straight.

Type: VITTARIA, Swartz.
Genus: PALEOVITTARIA," Fstm.

1876. Feistmantel, J. A. 8. Bengal, Vol. XLV, p. 368,
1879, Schimper, in Handbuch der Palwontologie, by Zittel and Schimper, Vel. IT, pt. 1, p. 133.

With this name I introduced an interesting fern in my paper on some Raniganj
plants (2. ¢.), and I have to quote it again with the same name, as no other genus
has come to my notice with which it might be better placed. Prof. Schimper has
also introduced it into his Palseobotany, and although remarking that in the fossil
plant the secondary veins do not form anastomoses with an intramarginal vein,
which in fruetificating specimens bears the sori, he did not suggest any other form
with which it might be more correctly placed.

Only one species has hitherto been found, which I have dedicated to the late
Dr. Kurz (then Curator, Botanical Gardens, Calcutf;a).

Y Palaios (Gr.) = old ; vittariz = aliving fern.
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PALZOVITTARIA KURZI, Ftsm., P1. XLIV 4.
1876. Feistmantel Z ¢., pp. 368-369, PL. XIX, figs. 3-4.

Frondibus aggregatis, simplicibus, oblongato-ovato-spathulatis, margine integris,
nonnunquam apice excisis ; nervo medio (costa) inferiore in porte crassiore, dimidiai
partem versus evanescente ; nervis secundariis sub angulo aculissimo ex rhachide
exeuwntibus, in parte apiceli radiantibus, simplicibus et Surcatis, marginem versus
incurvatis, inferiore precedetem ea in parle atéingente. Fructificatione non obvie.

The chief character of this species lies in the midrib and the secondary veins.
The midrib is distinet in the lower portion of the leaf only, and vanishes towards
the apieal portion, becoming resolved into the secondary veins. The secondary
veins pass out at very acute angles, being simple or forked. Towards the margin
they are somewhat incurved, so that a preceding vein approaches closely the subse-
quent one. If this were more distinet, it might easily lead toan anastomosis of the
veins at their marginal ends; and this might then very well represent an anasto-
mosis with an intramarginal vein.

The species with which I compared our fossil is Vittaria intermedia.

There is nothing similar amongst the fossils. The genus Sagenopteris resembles
it somewhat in general arrangement of the veins, but here the secondary veins
form anastomoses (a net venation). In the genus Ndggerathiopsis, which at the
first aspect also resembles somewhat our species, there is no trace of a midrib, all
veins radiating at once from the base. Pleovitioria is also not to be confounded
with Rubidgea, Tate,! this latter showing no indication of a midrib in the lower
part, and the secondary veins being in their direction much more oblique than in
my genus, and not straight but curved.

This African species is rather to be compared with the Zam iopteris glossopte-
roides, Schmalh., from the jurassics of the Altai.

Locality and formation.—The above interesting species is hitherto only known
from the Raniganj group, Raniganj coalficld, where it was collected in 1876 by Mr.

Wood-Mason.

Type: OLEANDRA, Cav. and ANGIOPTERIS, Mitch.

There are some other, rather fragmentary, specimens of narrow teniopteroid
fossils, the generical position of which can only be determined with some doubt.
They are, however, sufficiently distinet. from any of the above deseribed species.
These specimens seem to represent three species, and from their analogies appear to
represent two genera.

! From the Karoo beds, South Afrieas



b ,\).L"V]. 4

§ nA1

92 FLORA OF THE DAMUDA AND PANCHET DIVISIONS.

Genus: OLEANDRIDIUM,' Schimp.
1869, Trait. d. Pal. vézétale, Vol. I, p. 607,

Frondibus simplicibus, lanceolato elongatis vel linguatis, coriaceis.

OLEANDRIDITM STENONEURON,? Schimp. (Schenk sp.) Pl XTX 4, figs. 5-8.

1867. Schenk, Plora der Grenzschichten, p. 103, Tab. XXV, figs. §, 6 (Tzniopteris).
1869, Schimper, 7. e., p. 609 (Oleandridinm).
1876. Feistmantel, Ree. G. 8. of India, Vol. TX, p. 67.

I have figured four specimens of a narrow Teniopteris, which from their more
coriaceous appearance I place with Oleandridium. Two specimens represent the
basal portion of the leaf, while the two other represent the apical portion. From
these specimens it would appear that the leaf was only small, the midrib rather thick
in proportion; the secondary veins at first coming out at an acute angle, and then
running more straight towards the margin, which is entire. The apex is obtusely
rounded, and the secondary veins, as far as can be observed, to a greater extent
single, although some appear to be forked.

After comparing these specimens with other feniopleroid fossils, I come to
the conclusion that it most probably represents Oleandridium stenoneuron, Schenk
sp. It also bears some resemblance to Ol. tenuinerve, Schimp. (Brauns sp.), but in
this latter the veins appear to be stronger and somewhat more distant. Even in
this somewhat uncertain position, these specimens are of great intevest, as they
come from the Panchet rocks. .

TLocality.—Panchet rocks, south of Maitar, north-west branch of the Nunia
river, north-west of Assensole, Raniganj coalfield. '

Genus: ANGIOPTERIDIUM,’ Schimp.

Some other fragments are, I think, to be better placed with this genus, espe-
cially from their thinner veins and the more membranaceous appearance of the leaf.
Two specics are, L think, represented.

ANGIOPTERIDIUM, COMP. MO CLELLANDL! (Morr. sp.) Schimp, Pl. XXI4, figs. 4-7.

1862. Oldham and Morris : Stangerites, in Rajmahal Flora, Pal. ind., Ser. IL, 1 (or Gondwana Flora, Vol. I),
p- 38, Pl XXTIIL.
1860, Temniopteris danaoides (P), Bunbury: Qu.J. G. 8, London, Fossil plants from Négpur, p. 332, PL X,
fig. 2
1869. Angiopteridium, Schimper : Traité de Pal. végét., Vol. I, p. 605,
1 Diminutive of Oleandra = a living fern.
2 Slenos (Gr.) = narrow, close; neuron (Gr,) = the vein.
3 Diminutive of Angiopteris, a living fern.
 Proper name,
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In his paper on fossil plants from Négpur, 8ir Ch. Bunbury figured also a leaf
of a teniopteroid plant, which he referred, though with some doubt, to Teniopteris
daneoides, Mc'Clell. (Macroteniopteris doneoides). He also compared it with
Teniopleris major, L. and TL. There are fragments of the same plant from Néagpur
in our collections, and I have given four figures (see above). If we now compare
these figures with those of Macroteniopteris daneoides, Schimp., on my Plates XX4
and XXI4, the very marked differences are very obvious: on one side thereis a
narrow leaf with closely set veins, and on the other a large broad leaf with very
distant veins,—differences which do not want any further comment.

This Indian species under discussion is, however, equally sufliciently distinet from
Tan. major, L. and 1., which is also a Macroleniopteris, larger of size and having
more distant veins.

Our species presents a narrow, oblong leaf, with a thin midrib; the secondary
veins pass out from the midrib at a subacute angle, and then turn straight towards
the margin; most of them are forked.

Schimper in his Traité, ete. (2. c.), classed Sir Ch. Bunbury’s figure with 4ngiop-
teridium me'clellandi, Schimp. (Oldh. and Morr. sp.); and I quote the specimens
figured by myself with the same name. We cannot of course prove whether our
leaves are of a pinnate frond, but the form of the single leaves, the midrib, and the
secondary veins are in both very much alike.

As there is no other form with which these leaves could be more correctly
compared, and as they do not appear to me sufficient to establish a new species
upon, ib appears best to correlate them for the present with Angiopt. me’ clellands.

Locolity and formation.—Kamthi (Raniganj) group at Kdmthi Nagpur area.
Jimilar fragments were collected by Mr. Hughes in the South Rewah basin.

ANGIOPTERIDIUM INFARCTUM,' sp. n. Pl. XXXIV.4, figs. 4, 5.

Foliis latiusculis, elongato-lineato olovatis, apice oblusis ; nervo mediano
(rhachide) tenui, striato; nervis secunduriis nUMErosissinis, mavimne approrimalis,
ea: mervo mediano obliquis, dichotomis simplicibusque.

I at first thought that these two specimens figured on Plate XXXIV.4 might
be identical with those deseribed above from Kdmthi, and consequently would also
have to be classed with Angiopl. m¢’elellandi ; but after closer examination I find
that they are distinet. They are broader, thus indicating a larger leaf, and the
veins show a different character; they are much more closely set and pass out from
the midrib obliquely at about an angle of 30°. I, however, think that the present
form helongs to the same genus, representing another species, and I take for the
specific name the great closeness of the veins.

! Tofaretus (Lat.) = closely filled,

e
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TLocality and formation—Bardkar group, near Kumerdhubi, west of Bardkar,
Raniganj coalfield.

Sub-order : DICTYOT ANIOPTERIDEA?

This group, although containing one genus of ferns only, is the most numerously
represented in the Lower Gondwéna system. It is the genus Glossopteris, Bgt.,
which formerly used to be classed with Dictyopteridee ; recently, however, Prof.
Schimper in the new hand-book of Paleontology established from this genus a sub-
order of Teniopteridece under the above name. As it hitherto contains only that
one genus, the characters of the sub-order and genus must be coincident.

Genus: GLOSSOPTERIS,* Bgt.

1828. Brongniart, Histoire des vég. fossiles, p. 222.

Fronde simplici (? an digitata), stipitata vel in peliolum decurrente, inleger-
pima, lanceolata, spathulate vel oblongato-obovela. Bhachide (costa) semper dis-
tincla, crassa an suberassa usque ad apicem producta, rarissime apicoli in portione
subevanescente ; nervis secundariis sub angulo varianic ex rhachide eggredientibus,
dicholomis, anastomosantibus, retia diversa, totam folit superficiem explentia for-
mantibus. Fructificatione ut videtur tribus in modis note.—(Feistmantel.)

The chief character of this genus lies in the presence of a distinet midrib, from
which the veins pass out forming nets; for there is a net venafion also in some
other genera to be described next, but the character of the midrib will appear a
different one.

This genus is the oldest known fossil of the Gondwana system, as already, in
1828, it was established by Al Brongniart, when three forms were deseribed, two
from India and one from Australia.

Since then it has been found very numerously both in Australia and India, and
it was also met with in Afriea.

Tt has a very wide geological range; for taking its occurrence in the three above-
mentioned countries into consideration, its range is through formations from carboni-
ferous to jurassic; and if we may add a doubtful case, this genus would go as far
up as the tertiaries.

The distribution is the following :—

a.— Australic.

Here it begins in beds below the first marine fauna, or in the lower coal-
measures in New South Wales, which have to be considered as of carboniferous

! Teniopteroid plants with a net venation.
2 (ilossa (Gr.)="the tongue ; pleris (Gr.)= a fon.
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age. Tive species are known, three of them described by myself for the first time.
It is in similar beds in Queensland also.

The chief development is, however, in the upper coal-measure in New South
Wales, or in the New Castle beds, ebove the first marine fauna and below the
boulder bed of the Hawkesbury group. These upper coal-measures were always
considered by Mr. W. B. Clarke as palweozoic, and are recently placed by
Mr. C. 8. Wilkinson as permian,' the Wianamatta-Ilawkesbury series being placed
as triassic.”

The Hawkesbury boulder bed may then be of either age.

Higher up no Glossopteris was found in Awustralia.

b.—In Africa.

Here we find Glossopteris in the two uppermost divisions of the Karoo forma-
tion, é.e., in the Beaufort and Stormberg beds, both of which also contain numerous
remains of Dicynodont reptiles (order Anomodontia). These beds are supposed to
be of triassic age.

c.—TIn India.

Here we have, it appears, a much higher range than in the two countries men-
tioned above. Glossopteris begins, as is ascertained now beyond any doubt, in the
Talchir shales,® a¢bove the Talehir boulder bed. It is of more frequent occurrence
in the next bed, the Karharbéri beds;* but the highest development lies in the
Damuda series, and again in the uppermost group (Raniganj-Kdmthi group).
We find this genus further in the Panchet rocks,® and it also passes into the upper
portion of the Gondwéina system. One case is undoubtedly certain, 7.e., the occur-
rence of the genus in the Jabalpur group, which I have noticed previously.’

But Glossopteris was also collected by Mr. V. Ball and by myself from another
horizon in the Auranga coalfield, which both to Mr. Ball and to me appears to
belong to the base of the Upper Gondwana system in that coalfield.

This latter occurrence is the more interesting, as here Glossopleris is associated
with some other plants of the Lower Gondwana, especially with Pertebraria.

There are also some plant fragments, which were collected by Mr. H. B. Medlicott
in the Denwa group (Satpura basin), and which appear to me fto be also Glossop-
teris, but this is not a very clear case.

1 Annual Report, Department of Mines, New South Wales, for 1879, p. 216.

2 The late Mr. W. B. Clarke also treated of them under the heading “ Mesozoic or secondary formation.”

3 On my recent visit to the Karanpira coalfield T obtained several specimens of leaves of true Glossopieris.
See my note in Ree. G. 8. of India, Vol. XIV, Pt. 3.

4 Gondwana Flora, Vol. TIT, Pt. 1.

¥ Ree. G. 8. of India, Vol. X, p. 139.

% Sep my note in Ree. G. 8, of India, Vol. X, p. 140, and Jabalpur Flora (Gondwéna Flora, Vol, II), p. 10.
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d.— Russia.

Prof. Trautschold,! in his paper cntitled “Der Klinische Sandstein,” which is
of cretaceous age, describes a fern with the name ¢ Glossopteris solitaria.” The
form of the leaf is exactly like some of our numerous representatives of this genus,
also the direction of the veins is the same; but I cannot distingunish whether the
veins are anastomosing or not. Prof. Trautschold, however, distinctly mentions an
anastomosis of the veins in the lower portion of the leaf, although only faintly
indicated.

e.— Asia Minor.

From the coalbeds between Eregli and Amasry the genus Glossopteris has
been quoted twice;* but as no figures or deseriptions were given, it is not possible to
form an opinion as to the correctness of the observation ; moreover, in Tchihatcheff’s
oreat work “ Asic Mineure, 1867,” wherein the plants ave deseribed by A. Brongniart,
who was the founder of the genus Glossopleris, no mention is made of this genus.
This case must therefore be regarded as doubtful.

JS—Tlaly.

A Glossopteris is, however, also described from beds of tertiary age, which
would be the highest range. In their monograph of the tertiary flora of Novale’
Messrs. Visiani and Massalongo have described a Glossopteris apocynophyllum
(p. 206 and fig.1, PL. I). If thefigure correctly represents the specimen, its character
would well coineide with those given in the diagnosis of the genus Glossopleris ;
but without seeing the original a decided opinion cannot be formed as to whether
it is correctly classed or not.

These are all the districts and localities from which Glossopleris has hitherto
been deseribed or mentioned, from some of them only doubtfuily.

Thus the range of this famous genus is the following (including also the doubt-
ful cases), in ascending order :— :

Carlboniferous : in the lower coal-measures (and Stroud Series 7) n New South Wales.
? Coal formation of Eregli Asia Minor.
Permian : in the New Castle beds (apper coal-measures) in New South Wales (felow the
Hawkeshbury boulder beds).

Above the ( permian ?) Talehir boulder beds : a. In the Talchir shales,
2. Tn the Karharbiri beds.
¢. Damuda Series.
d. Panchet group.

1 Nouv. Mém. d. la Soc. Tmp. d. Naturalists, Moscou, Vol. XIIL, p. 221, Pl XIX, fig. 1.

2 Schlehan : Versuch einer geognost. Beschreibung der Gegend zwischen Amasry and Tyrla-Asy, 1852,
Spratt: Quart. Jown. Geol. Soe,, London, 1877,

* Mem. d’ Acad. di Torine 11d, Ser., Vol. XVII.
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Jurassie : in India in the lower Mahadevas of the Auranga coalfield.
? Denwa group, Sdtpura basin.
Jabalpur group, Sdtpura basin.
Cretaceous (?) in the “ Klinische Sandstein ” near Moskau (Trautschold).
Tertiary (?) near Novale (Vicenza), Italy (Visiani and Massalongo).

I may take up the discussion of the fructification of this genus, and of its
possibie relations with living forms.

As regards the fructifieation, one kind is with certainty known; and it is most
interesting that the same kind of fructification has occurred on leaves which with
regard to their net venation have to be considered as three distinet species, i.e.
Gl. communis, Feistm. (with narrow nets throughout), @I. indica, Schimp. (broad
nets close to the nidrib, becoming narrow towards the margin), and Gl brownionce,
Bat. (polygonal nets throughout the leaf). T refer for the respective specimens to
Plates XXVIA (figs. 1—4) and XXVILA (figs. 1, 2, 5).

The fructification consists of round sori (marked in the fossils by round spots)
placed in longitudinal rows between the margin and the midrib, which perhaps
indicates a relation with Polypodimwm.

The occurrence of this kind of fructification in Glossopleris browniana, Bgt.,
also, is of great importance ; because in some Australian specimens, which are also
deseribed as Glossopteris browniana, Mr. Carruthers' thinks he can observe a frueti-
fication “in the form of linear sori running along the vein and occupying a position
somewhat nearer to the margin of the frond than to the midrib.”

This kind of fruectification would necessarily indicate a different plant, an An-
throphyuwm ; and thus there is every possibility that the Australian and Indian fossils,
quoted as Glossopteris browniona, ave really not only distinet species, but also belong

e
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to distinet genera. e

A third kind of fructification seems to be slightly indicated in another instance.
In a few specimens, which I think to be Glossopt. angustifolia (see further on), and
which are figured on Pl XXXTX 4 (figs. 1, 2), the seeondary veins quite close to
the leaf margin seem to pass into an intramarginal longitudinal vein, leaving thus a
very narrow empty space along the margin, which perhaps shows that in fertile
fronds the fructification was a marginal one, like the fructification of a Pteris.

These are the only instances in which a fruetification is indicated.

As there are, however, many other various forms which have not hitherto shown
any fructification whatever, I thought it best to arrange the species (if they can all
be called so) of Glossopteris in several sections according to size and form of the
nets, and in this case it will not be necessary to add a separate diagnosis for all
species.

! Oarruthers, in Daintree : Geology of Queensland ; Quart, Journ, Geol. Sec., Yol. XX VIII, 1872, p. 354

g
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Section ¢ : FORMS WITIL NARROW NETS.
Foliis plerumque speciosis, retibus oblongis valde angustatis.

Grossorreris coMMUNIS,! Fstm. Pl XXIV.A (leaf in left eorner); Pls. XXV A,
fig. 1; XXVIa, figs. 1, 4; XXVII4, fig. 1; XXIXA4, figs. 4, 5, 9;
XXXIId, fig. 2; XXXV, figs.1—3; XXXVI4, figs.1,2; XXXVIIA4,
figs. 3, 4; XXXVIII4, fig. 1; XL4, fig. 4.

1876. Feistmantel: J. A, 8. Bengal, Vol. XLV, p. 875. Pl XXT, fig. 5.

Fuoliis magnis variantibus ; eosta crassa ; apice aculo ; nervis secondariis sub angulo
B0°-50° exeuntibus, retia oblonge angustissima formantibus.

The leaves of this form vary in size, some of them are very large (see Pls.
XXV4, fig. 1; XXXVa4, figs. 1—3; XXXVId4, figs. 1—2; XXX VI, fig.3);
oblongly-obovate or spatulate, narrowing into the stalk, the beginning of the well-
marked midrib ; the apical portion slightly prolonged, and the apex itself is as a
rule pointed.

The midrib is always well and strongly developed, thick and longitudinally
striated in the lower portion, forming the stalk of the leaf, and thinning into the apex.
In some leaves this midrib shows a peculiar cellular structure (see Pls. XXXVI.4,
figs. 1, 2; XXXVIIL4, fig. 2) which I only observed in this species.

The secondary veins form the chief character. They pass out from the midrib
at an angle varying between 80° and 50°, are nearly equally fhick throughout, pass
slightly curved to the margin, and form long and narrow anastomoses, only slightly
broader close to the midrib.

With most of the figures quoted above there are given enlarged portions, which
show the secondary veins.

Of this species we possess specimens which show a fructification; I refer to
the figures 1 and 4 on PL. XXVIA and fig. 1, Pl. XXVII4; the fructification con-

| sists in round sori, arranged in longitudinal rows, of which there may be counted
in the mentioned figures two to six.

‘With reference to living ferns, this kind of fructification would be indicative
of a Polypodium.

This species of Glossopteris is one of the commonest in the Lower Gondwinas,
and passes also in the upper portion.

Localities and horizons—

Tulehir shales : Chéno basin, N. Karanpira eoalfield.
Karharbari beds : Karharbdri coalfield, at several shafts.
Mehpani coallield.

! Communis (Lut,) — common..
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Bardkar group : Rajmahdl area ; Lumki hill, Karharbéri coalfield ; Raniganj coalfield (PL.
XXXII4, fig. 2) ; Auranga coalfield (Murup) ; Ramkola eoalfield ; Talchir coalfield
(PL. XXXVI114, fig. 2) ; Shapur coalfield ; Umrét coalfield.

Ironstong-shales : Raviganj coalfield (Kulti).

Ranigany (Kamihi) group : Rajmahdl avea ; Raniganj coalfield (Pls. XXIV 4 ; XXIX4, 4;
XXXV4, 1-3; XXXVI4, figs. 1-2); Jharia coallield (Pl. XLd, 4); Ramkola coal-
fields; South Rewah basin (XXI1X4, 5, 9) ; Raigarh and Hingir coalfield ; Sétpura
basin (Bijori horizon) ; Négpur avea (Pl XXVI4, figs. 1, 4 (fruetific.) ; XXVII4,
1; XXXVIII4, 8); Wardba coalfield (Isdpur, XXV4, 1; XXXVII4, 4;
XXXVIII4, 1), South Goddvari distriet.

Panchet group : Raniganj coalfield ; Ramkola coalficld,

Upper Gondwdnas: In the red shales, north face of Latiahar hill, Aeranga coalfield, most
probably lowest Mahddevas; in shales of the Jabalpur group, on the Sher river, Sét-
pura basin,

Of the Australian species of Glossopferis, it appears that GZ. ample, Dan.,
agrees in form of venation with GI. communis, Fstm., but the frond appears to have
been mueh shorter and broader, Some forms, although belonging to GI. communis,
I had to distinguish as a variety.

GLOSSOPTERIS COMMUNIS, war., STENONEURA,' Pls. XXXII4, fig. 3; XXXIITd4, &, Fruotetee
fig. 1; XXXVIII4, &. B2 o e
The leaf much smaller, spatulate ; the midrib less prominent, but also showing A e Bans v
the cellular structure of the species. The secondary veins pass out at a very acute LR
angle from the midrib, and eontinue with a graceful curve towards the margin. The
veins are very thin, and the nets they form are very narrow, narrower than in the .
species. !
Localities and horizons— V
Bardkar group : Raniganj coalfield (Kumerdhubi, Fls. XXXI14, fie. 3; XXXIIIA, 1).
Raniganj group : Raniganj coalfield (PL. XXXVIIL4, fig. 5).
GLOSSOPTERTS INTERMITTENS,” n. sp. PL. XXXII1.4, figs. 2-4. €, b2l ce 24 Brmmssen
Il
This is a rather peculiar form, and one which reminds almost morve of Teniop- ... L ome % Ben L.

teris, at least by the general direction of the veins. Although the veins are appa- ;j" :
rently well marked, yet I remained somewhat doubtful about their real character.

By a careful examination I arrive at the following result. The secondary veins ., ' ¢
pass out somewhat thickish and with a slight curve from the midrib at an angle of Lot @f’ J
about 45°, then continue more straightly to the margin. Most of the veins are gﬁ-ﬁz ﬁ«ﬁ L =

1 8tenos (Gr.) = narrow; neura (Gr.) = a veia. . ‘? ()ev'zw Con

* Intermitting, discontinuing. k. s rrre Tt K
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dichotomous close to the midrib and form here and there anastomoses, producing
elongated narrow nets.

The figured specimens give on the whole a correet idea of the form, although
fige. 2 and 4 show the veins rather too strongly in their beginning; fig. 3 is the
most eorreet. The enlarged portions (figs. 8a. and 4a.) do not represent the character
so satisfactorily as I should have wished ; the above given characteristie is, however,
correet, and g,lthough there is not an anastomosis of veins throughout the leaf, yet
1 think it has to be classed with Glegsopteris ; moreover, this species seems to be
constant in.distant areas, for I identified it from the following—

Localities—

Bardkar group : Raniganj coalfield (Kamerdhubi, Pl. XXXI14, figs. 2.4.)
Kéranpdra coalfield (brought by myself only recently and collected at
Avdhura, south of Chepa-Jugra.)

GrossoprERIs STrRICTA,! Bunb., Pls. XXXVILA, figs. 1-2; XXXVIILA, fig. 3.

'1861. Bunbury: Fossil plants of Nagpur. Qu. J. G. 8, Lond., Vol. XVIIL, p. 331, PL IX, 5.
1876. Feistmantel : Rec. G. 8. of India, Vol. IX, PL 3, p. 74.

This species was founded by Sir Ch. Bunbury upon some specimens from the
Négpur aren. Apparently his specintens were not quite distinet, as he speaks of
them as “almost ambiguous in characters between Glossopteris and Teniopteris ; at
first sight more resembling the latter,” and an anastomosis of veins is mentioned
only as occurring near the midrib.

By these remarks 1 was at first led to the belief that this species is rather a
Teeniopteris than a Glossopteris, considering especially the indistinet figure in Sir
Ch. Bunbury’s paper. But later T think I have identified specimens referrible to
this species, and which prove that Glassopt. stricta, Bunb.,is a real Glossopteris and
not a Teweniopteris. The respective specimens are figured on Plates XXXVII4 and
XXXVIILA.

Trom these figures the following deseription can be given :—

The leaf appears long and rather nayrow in proportion ; the midrib very dis-
tinet; the secondary veins are characteristic; they pass out from the midrib at a
pretty acute angle forming distinet polygonal nets quite close to the midrib ; from
here they pass with a short arch, and then quite straight to the margin forming
very narrow and long nets, with parallel sides, thus imitating at first sight the
appearance of T@niopteris, bub the lens distinctly’ shows us fhe anastomoses
throughout,—see the figures quoted ahove,

Tocalities and horizons—

Kdmthi (Raniganj) group : Kimthi,? Négpur area (our figs. 1, 2, Pl. XXXVIL4).
Tsépur near Chanda, Wardha coalfield (P1. XXXVIIIL4, fig. 3).

1 Strictus (Liat.) = straight.
* 8ir Ch. Bunbury quetes it from SilewAda and Kampti (Kdmthi), both in the Négpur area,
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Another somewhat doubtful species, but which I had not hitherto met with,

i§—
GLOSSOPTERIS MUSZFOLIA,' Bunb. e
1861. Bunbury, Le., pp. 329-330, PL VILI, 6. -_ ‘
1876. Feistmantel, Le, p. 74. g

Sir Charles Bunbury gives the following description :—* Frond broadly oblong,
rounded, and very obtuse at the apex ; side-veins very slender, very much crowded,
dichotomous, nearly perpendicular to the midrib and the margin, near the base only
oblique and anastomosing.”

The figure is not very distinet, and I have not met with any specimen in our
collections which could be identified with this species; so I must refer to the above /
description only.

Locality end horizon—

Kémthi group : Silewéda and Kémpti (Kémthi), Nigpur area.
Qe e 4.
e = = —
— - 7ﬂ

GLOSSOPTERIS INDICA, Schimp. 15 XXIII4, fig. 13'?’/;‘XX‘~TA, fig. 3; XXVI4,
fig. 3; XXVIIL4, figs. 3, 5; XXIX4, fig. 7/ XXXV4, fig. 4; XXXVIIIA4, 4.

1828. Glossopteris browniana, var. indica, Brongniart, Hist. d. végét, foss., p. 223, Tab. LXIL, fig. 2.
1861. Bunbury. Ze., p. 330, PL IX, figs, 1-4. .
1869. Glossopteris indica, Schimper, Tr. d. Pal. végét., Vol. I, p. 645.
TFoliis mediocribus, costa ¢rassa, apice acuto, nervis secundariis relia rhachim
versus latiuscula, marginem versus oblonga angustaque formantibus.

This is one of the first deseribed Indian species, not only of Glossopteris, but
of fossil plants altogether. Brongiart in his “histoire des végétaux fossiles™ de=
seribed a Glossopleris browniane, and distinguished, from specimens in his possession,
two distinet varieties, viz., an Indian and an Australian variety. Prof. Sechimper in
the work quoted distinguished both as species, calling the Indian variety Glossop-
teris indica, and leaving the name Glossopteris browniana for the Australian variety.
1 readily adopt this distinction and define Glossopleris indica as follows :—

The leaves, as a rule, somewhat smaller than Glossopteris communis, especially
somewhat narrower ; the midrib is strong; the secondary veins have about the
same direction, but begin with short and broad anastomoses close to the midrib,
whenee towards the margin the meshes become longer and narrower.

The apex is prolongate and pointed.

In several specimens a fructification . was observed like that of Glossopleris
commaunis, i.€., sori, in longitudinal rows between midrib and margin (see Pls.
XXVIA, fig. 3; XXVIIL4, fig. 5). Already observed by Brongniart. |~

) Musa = the plantain tree; folium (Lat.) = leaf, referring to the shape of the leaf.
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Localities and horizons—

Bardiar group: Ranigan] coalfield, Ramkola-Tatapani, Talchir coalfield (Gopalpra-
sid, Pls. XXIX 4, fig. 7; XXXVI1I4, fig. 4).
Raniganj (Kdmthi) group : Raniganj coalfield (Pls. XXV 4, 3 ; XXXV 4, 4) ; Néigpur
area (Kdmthi, Pls. XXVI4, 3; XXVIIA, figs. 3, 5).
Panchet group : Ramkola-Tatapani coalfield (Pl. XXTII4, fig. 10).

Section 4: INTERMEDIATE FORMS.

GLOSSOPTERIS BROWNIANA,! Bot., Pls. XX VI4, fig. 2; XXVII4, fig. 2; XXIX4,
figs. 1, 3, 6, 8; XL.4, b.

1825. Bronguiart, Hist. d. vég. foss., p. 223, Tab, LXII, p. 1.

1845. Morris in Strzelecki, N. 8. Wales and VanDiemens Land, p. 248, Tab. VII, figs. 1, 2.
1869, Schimper, Tr. d. Pal. vég., Vol. I, pp. 645, 646.

1872. Carruthers, Qu. J. G. 8,, Vol. XXVIII, p. 3564.

ot Nony et Vit

B - ] : o CHL vy T s
Foliis mediocribus ; retibus polygonalibus mediocribus, totam superficiem folii

ww{ﬁ/‘“fegenﬂibus, marginem versus powlo angustioribus.

This is the species originally described by Brongniart from Australia, which
hereafter was also quoted from India. I had, however, some difficulties in always
identifying this species amongst the Indian specimens of Glossopteris, and the
above figured specimens are placed here only on account of the general resemblance
of the venation, while the fructification would seem to indicate a distinet fossil.

The leaves are somewhat smaller than Glossopferis communis, Feistm., and
Glossopleris indica, Schimp.; the midrib distinet, the veins form oblongly poly-
gonal anastomoses, becoming somewhat narrower towards the margin, but here I
must distinetly point out that the nets occur all over the surface of the leaf, while
from Brongniart’s original figure one wounld get the impression as if there were no
anastomoses towards the margin.

Two specimens, which from the mode of reticulation have, no doubt, also to
be classed with Glossopteris browniana, Bgt., showed a fructification of the same
kind as that alveady deseribed in Glossopleris communis, Feistm., and Glossopteris
indica, viz., vound sori in longitudinal lines, parallel to the margin.

In Ad. Brongniart’s original description of the Australian browniana, there is
no mention of any fructification whatever, nor is there in Prof. Morris’ description
in Count Strzelecki’s work.

Mr. Carruthers, however (l.c.), mentions a specimen of Glossopteris browniana
in which there was a fructification along the veins, closer to the margin than to the
midrib, so that although there exists in India a form of Glossopteris which, with
regard to the venation, strikingly resembles the Australian browniana, yet from the

Y From a proper name.
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mode of fruetification would have to be considered as different,—a fact which is
of great interest.

On the other hand, we have, as mentioned before, a similar fructification to that
in our browniana in the two most frequent Indian species, G7. communis and G.
indica ; so that I would be quite justified in placing these in a separate genus alto-
gether, and thus disposing of the difficulty in determining the age of our Damuda
series owing to the correlation of the Indian and Australian species; however,
everything has its time, and I may quietly leave the matter as it stands for the
present.

In Australia this species is known from the lower and upper coal-measures
in New South Wales. The figures given in Mr. Tate’s paper on South Alfrican
fossils (Q. J. G. S., Lond., Vol. XXIII, Pl VI, figs. 5, 7) cannot possibly represent
Glossopteris browniana, if compared with the Australian (real) and the Indian
(pseudo) browniana.

Locality and horizons—

Bardlar group : Talehir coalfield (Pl. XXTIX4, figs. 1-2 ;
Ranigan] coalfield ; Ramkola eoalfield.

Raniganj (Kdmiki) group : Raniganj coalfield (Pl XXIX4, figs. 3, 6, 8) ; South Rewah
basin (Sohdgpur Pl. XL4, fig. 5) ; Raigar and Hingir coalfield ; Nagpur
arca (Pls. XXV 4, fig. 2; XXVII4, fig. 2); Wardha coalfield.

For some specimens with somewhat larger net venation I thought of establish-
ing a distinet name (G7. intermedia), but I find it would only complicate the
matter, and I have here joined them with browniana.

Section ¢: BROAD-NETTED FORMS.
Foliis mediberibus, retibus maximis, polygonalibus, tota superficie folii equalibus.

Tn this section belong some of the finest forms.

GLOSSOPTERIS RETIFERA,! n. sp. Pl. XXVIII4, figs. 2, 7,10.; Pl. XLI14, fig. 9.

The leaf of this species is small, obovate, with, as it appears, an obtuse apex ; the
midrib distinet, marked with one or two longitudinal lines; the secondary veins
form distinet, broadly polygonal nets, not much longer than broad, and almost
equal in size throughout the whole leaf.

It is a characteristic species, though not frequent.

Locality and horizon.—Raniganj group : Raniganj coalfield (the above figures) ;
Ramkola coalfield ; Satpura basin.

! Rete (Lat.) = a net; fero (Lat,) = to bear, to have.

57&_% - ,,é}b“'f‘
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GLOSSOPTERIS CONSPICUA,' n. sp. Pl. XXVIII4, figs. 1,5, 6, 8, 9.

The leaves larger than in the preceding species, midrib distinetly marked. The
secondary veins form nets of considerable size ; they are polygonal, but oblong, almost
twice as large as in G, retifera, and almost equal in size throughout the whole leaf.

Locality and horizon.—The species was hitherto known only from the Raniganj
group, Raniganj coalficld (the figured specimens).

Recently I have brought the same form from other localities in the Kdranptra
and Auranga coalfields.

\!/(:L :.é,of-/_-’

GrossoPTERIS, sp. Pl. XX X14, figs. 4, b.

There are two fragments of = a leaf whieh, considering the venation, would haye
to be regarded as Glossopteris, but of a different type from the others, although
belonging to this section with broad nets.

The character of the nets of the secondary veins in these specimens is quite
peculiar; and if we might be allowed to suppose that it is the same throughout the
whole leaf, it would certainly represent a distinet species, for which T propose the
name Gl. ingens.®

The veins appear to pass straight from midrib to margin, on the whole parallel,
forming long trapezoidal nets.

I shall further on mention another fragmentary form of a somewhat similar
character, but which I think rather belongs to another genus than G'lossopteris.

Locality and horizon.—The form under notice is from the Bardkar group, Rani-
ganj coalfield (Kumerdhubi).

GLossOPTERTS DIVERGENS,® n. sp. Pl. XXVIIIL4, figs. 3, 4.

The positive and negative impressions of a peculiar leaf represent the above
species. To judge from the specimens the leaf was obovate; the midrib appears
to have been strong; it is at least of a good thickness in the upper portion of the
specimens, which I believe to be the apical portion. The secondary veins show a
peculiar arrangement; in the lower portion their direction is downwards; in the
middle they are horizontal ; and in the upper portion they pass upwards, exhibiting
thus a diverging arrangement, while in all the other species the veins pass more or
less obliquely upwards, especially in the basal portion of the leaf.

The veins form anastomoses, the meshes being short close to the midrib, and

\j' becoming oblong towards the margin, but being pretty broad throughout.

! Conspicuus (Lat.) = distinct. ? Ingens (Lat.) = considerable. * The diverging Glossopteris.
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Locality end horizon.—Raniganj group, Raniganj coalfield (the figured speci-
mens). '

GLOSSOPTERIS DAMUDICA,' n. sp. Pls. XXX 4, 1-2; XXXT4,1-3; XXXTI4, 1;
XLA4, fig. 6.

Fronde lalissima, obovata, apice oblusa an emarginata ; rhachide crassa, nervis
secundariis angulo subrecto ex rhachide eggredientibus, retia rhoclhidem versus
breviora, trigonalia an polygonalia, latiuscula, marginem versus oblonge-polygonalia,
angusta _formantibus.

This is a very common and characteristic species; the leaf is of great size, as
can be seen from fig. 1 on Pl. XXX 4 ; the apex is obtuse, or in some cases slightly
emarginated ; the rhachis is thick; the secondary veins pass out from it at almost
a right angle, getting somewhat more oblique in the apical portion.

They form a very distinet net venation, the meshes being broadly and shortly
trigonal or polygonal towards the midrib, while they become long and narrower the
closer they get to the margin,

From its frequent oceurrence in all the horizons of the Damuda series I applied
to it the above name; it begins in the Karharbéri beds and appears to pass into the
Upper Gondwéna.

Localities and horizons ;—

Karharbdri beds —Karharbdri coalfield, shafts 17B and 17C, No. 3 Seam.
Bardfar group.—TRaniganj coalfield (Pls. XXXI14, 1-3; XXXII4, fig. 1) ; Ramkola-Tata-
pani coalfield ; Talchir coalfield (Gopdlprasad, Pl. XXX 4, fig. 2).

Ironstone shales.—Raniganj coalfield (Kulti, P1. XXX 4, fig. 1).

Raniganj (Kdmthi) group.—Ramkola coalfield, South Rewah basin (Pl. XL4, fig. 6) ; Sét-
pura basin; Nigpur area ; Wardha coalfield.

Upper Gondwdnas (7),—Red shales, of apparently Lower Mahddeva age, on the northern
face of the Latiahar hill, Auranga coalfield.

Section d: NARROW-LEAVED FORMS.

Foliis angustis, lineato spathulatis, an linealo acuminalis ; nervo medio distineto,
nervis secundariis verio modo anastomosantibus.

GLOSSOPTERIS ANGUSTIFOLIA,® Bet.,, Pl. XXVII 4, figs. 6, 8, 9, 11, 12, 13;
Pl. XXXIV4, fig. 3; PL XXXIX4, figs. 1, 2.

1828. Brongniart: Histoire des végét. foss. T, p. 227, PL LXTIT, £ 1.
1876, Feistmantel: J. A, 8, Bengal, Vol. XLV, p. 374, PL. XXT, figs. 2-4.

1 Belonging to the Damuda series. & A‘ngustus (Lat.) = narrow ; folium (Lat) = leaf,
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This is the second of the two species, originally described by Mr. A.
Brongniart.

Its leaves are narrow, linear, with a pointed apex; the midrib is strong, the
secondary veins pass out at an acute angle from the midrib and form oblong nets,
larger close to the rhachis, and becoming very narrow towards the margin.

In some of the specimens (Pl. XXXIX4, figs. 1, 2) T have observed that
the secondary veins do not go as far as to the margin, but finish intramarginally,
leaving a very narrow space of the leaf free along the margin. This I consider to
be an indication of a marginal fructification, in which ease this form would be
related to the living genus Pleris.

I have also to mention, with regard to the net venation, that the nets distinetly
reach to the margin, while Brongniart represented the veins just like in Gl. brown-
iona anastomosing only close to the midrib.

Locality and horizons—

Bardfkar group.—Talchir coalfield.

Raniganj group.—Réjmahal bhills (Lohundia) ; Raniganj coalfield (the above figures) ;
Ramkola coalfield ; South Rewah basin ; Sdtpura basin; Wardha coalfield.

GLOSSOPTERIS LEPTONEURA," Bunb.
1861. Sir Ch. Bunbury: Q. J. G. 8., Lond., Vol. XVII, pp. 330-331, P1. IX, figs. 1-4.

This is another narrow species of Glossopteris, which appears to be confined to
one area. Sir Ch. Bunbury first deseribed it from the Négpur area, and it is only
from there that I have again identified it.

The leaf is linear, very narrow, and tapering very gradually at the base into
the stalk ; the apex acuminate; midrib narrow, but still continued to the apex;
secondary veins very fine, very oblique, arched, forming a complete network, with
the meshes somewhat more polygonal than in Gl angustifolie, from which the
present species is also distinguished by the form of the leaf.

Locality and horizon—

Kdmthi (Ranigany) group.—~Négpur area.

GLOSSOPTERTS ForMOSA, n. sp. Pl XXXIX 4, figs. 3-7.

Foliis lineato-lanceolatis, nervo medio tenui, nervis secundariis sub angulo acuti-

sismo eggredientibus, retia oblonge-polygonalia, conspicua formantibus.

This narrow-leaved form resembles the preceding in the shape of the leaf, but
differs from it by the venation ; the midrib is thinner in proportion to the leaf; the
secondary veins pass at a very acute angle from the midrib, and form oblongly-

! Leptos (Gr.) = fine, delicate; neuron (Gr.) = the vein.
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polygonal wide meshes, almost equal in size throughout the whole leaf. The apex
is obtusely pointed, and the apical portion broader than in the former species.

It is a rare, though characteristic species.

Localities and horizons :—

Raniganj group.—Raniganj coalfield (the figured specimens); Ramkola coalfield ;
South Rewah basin.

Section ¢: ROUND-LEAVED TORMS.

As there is at present only one species to be classed under this section, the
diagnosis of the section is the same as that of the species.

(GLOSSOPTERIS ORBICULARIS, n,sp. Pl XTLIA, figs, 1, 2.

Foliis orbicularibus subemarginatis ; nervo medio crasso inferiore i parte,
apicem versus subevanescente ; nervis secundariis sub angulo acuto eggredientibus,
arcuatim marginem versus progredientibus, retia oblonge polygonalia, conspicua
Sormantibus.

This form may perhaps be only a developmental state of some other species ;
but as I have identified it from two distinet localities in the same coalfield, T
thought it right to specify it by a separate name. The leaf is almost circular, there
heing only a slight prolongation in the basal portion. 1In one specimen the upper
margin is slightly émargina,tcd; the midrib is thick in the basal portion, while it
diminishes and gets very thin towards the apex; the secondary veins pass out at a
very acute angle from the midrib, run almost parallel to the outer leaf margin, and
finish in the margin of the apical portion ; they form oblongly polygonal meshes of
a good width.

Tocality and horizon.—Raniganj group, Ranigan] coalfield near Ranigan]
(the figured specimens) and north-west of Assensole, above the village Khumarpur
in the north-west branch of the Nunia river.

INCERT A.
GrossopTERIS Drcreiexns,’ Feistm.

1878. Feistmantel, Talchir-Karharbari Flora, Pal, ind,, Ser. XIT, 1, or Gondwina Flora, Vol. ITI, pt. 1.

This is a somewhat abnormal, though constant form of Glossopteris, all the
characters being the same as in the genus, excepting that of the midrib, which
becomes dissolved in the upper apical portion of the leaf.

Tt is from the Karharbari beds of the Karharbéri coalfield, and it was already
deseribed and figured before.

' Decipio (Lat:) = to deceive.

Ch I allcls cotelala
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Order: DICTYOPTERIDEAL.

According to the latest results of investigation this order is now rather
restricted ; the Alethopteris-like plants with a net venation (Lonchopleris, Bgt.)
have been classed separately as Dictyalethopteridee ; the Neuropleris-like plants
with a net venation (Dictyopteris, Gtb.) have been raised to a sub-family Diclyo-
neuropteridee, while the Glossopterides have been classed in a separate sub-family
with the name of Diclyoteniopteridec.

Most of the fossil plants remaining in the order Dicfyopteride® are from the
mesozoic epoch in Burope, viz., Camplopleris, Presl., Dictyophyllum, Clathropteris,
ete.; these are classed under the section Dictyopieridee with a compound net
venation; while another division, viz., Dictyopteridee with a simple net venation,
comprises only two genera, one of which is only known from India, while the
other one has numerous representatives in India and Australia.

These two genera are Gangamopteris,'! Mc'Coy, and Belemunopteris,” Feistm.

Genus : GANGAMOPTERIS, Mc'Coy.

1875. Mc'Coy : Prodromus of the Pulwontology of Victoria, Decadel I, p. 11.
1876. Feistmantel : J. As, Soc. Bengal, Vol. XLV, p. 371
1879, Feistmantel : Talehir-Karharbari Flora, Pal, ind., Gondwing Flova, Vol. IIT, p. 12.

The chief development of this genus is in the Bacchus-Marsh sandstones in
Victoria, from where it was first deseribed by Prof. Mc’Coy (/. ¢.) and in the Talchir
shales and Karharbdri beds in India, from where I described various forms in my
Talehir-Karharbari Flora.

1t, however, passes into the higher groups of the Lower Gondwinas, as will
now be described, and at the same time the review of the whole genus in India
can be given.

The diagnosis, which I have given in my above work, runs thus :—

« Fronde simplici (an impare pinnata ?), forme variabili, nunc ovali, latiuscula,
nune obovato elongatae, basi atlenuata, amplexicoule an subauriculata, nune lanceo-
lato spathulata, trunceta ; nervo medio (distincto) nullo ; omnibus nervis ex basi
radiantibus anastomosantibus, retia varia formantibus. Fructificalione adhuc non
obvia.

(FANGAMOPTERIS ANTHROPHYOIDES,’ n.sp. Pl XXXIX4, fig. 8.

Fronde parvula, spathulate ; nervis ex basi attenuata radiatim eggredientibus,
{eneribus, retia oblonga, angusta formantibus.
! Gangamon (Gr.) = a small round net; pteris = a fern,

2 Belemnon (Gr.) = arrowhead.
3 Like Anthrophynm.
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Only one leaf was found, but I think it is sufficient to characterise the specics.
Tt is spatulate of a small size, the thin veins radiate straightly from the attenuated
base and form long narrow nets. This form differs from Gang. angustifolia,
Mec’Coy, by a different net venation, and by the much narrower base of the leaf.

From its whole appearance the leaf reminds one much of an dwnthrophyum,
whence the specific name; and I am not quite sure whether it ought not to be
classed at once with Anthrophyopsis, Nath.; but in this the veins do not appear to
be so much radiating as in our form, and the shape of the leaf also seems to differ.
1 shall hereafter mention another specimen, which perhaps more probably is an
Anthrophyopsis.
f % Localily and horizon.—Raniganj group, near Assensole (north-west branch
of Nunia river), Raniganj coalfield (the figured specimen).

GANGAMOPTERIS WHITTIANA,! Feistm., Plate XLIIT 4, figs. 1-2.
1876. TFeistmantel: Journ. As. Soe. Bengal, Vol. XLV, p. 871, PL XX, figs. 3, 4.

Fronde simplici late ovato subrkomboidali, inequilatera, integerrima, obtuse
acuminate ; costa nulla, suleo medio tantum indicata, nervis ceteris omnibus e busi
divergenter marginem versus radiantibus, omnibus anastomosantibus, retic conspicua
oblonge hexagonalia an polygonalia formantibus..

A description of this fine fern has been already given by me in the Journal
of the Asiatic Society of Bengal (. ¢.). Since then no other specimens of the
same species have been procured ; so I have only to repeat my former remarks.

The frond appears to have been obovate subrhomboidal, or at least with an
acuminate apical portion; there is no midrib, but the specimens show a slight
furrow in the middle of the leaf; the secondary veins form the chief character;
they radiate info the leaf, and form very large polygonal meshes, larger than in any
of the other known species of this genus.

The relation of this species to duthrophyum is very conspicuous, and I com-
paved it already With Anikrophyum latifoliwm from Java and the Khasia hills,

Assam.
Locality and horizon.—Raniganj group, Raniganj coalfield (the figured

specimens).

GANGAMOPTERIs HUGHESL? Feistm., Plate XLIII 4, figs. 6-8.

1876. Feistmantel: Ree. Geol. Surv. of India, Vol. 1X, pt. 4, p. 138.

Fronde simplici, rotunde ovali, subcoriacea, basi ut videtur subcordata,
margine integra mediocriter longa, maximo specimine ad 10 em. longo, 5 cm.
lato, rhachide vel nervo medio nullo, nervis omnibus radiotim e basi usque ad

I Proper name. ¢ From a proper name,
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marginem radiontibus, arcuatis, nonnullis mediis parte inferiore crassioribus,
dehine omnibus repetito furcatis, anastomosantibus, relia oblonge-latiuscula, lola
superficie folii prope equalia, formantibus.

Although this species has been already described by myself, no figure was
given of it. At present I figure three specimens, all of which show the characters
well. They somewhat rvemind of Gangamopteris cyclopteroides of the Talchir
and Karharbéri beds, and I think the present species is a direct descendant from
this Talchir form, but the frond appears smaller, the meshes of the net venation
somewhat larger than is the rule in Gang. cyclopteroides, and they are almost
equal in size throughout the leaf, while in Gang. cyclopteroides the larger meshes
prevail towards the middle of the leaf, becoming close and narrow towards the
margin. The character of the radiating disposition of the secondary veins is very
well exhibited.

Locality and horizon.—Kémthi (Raniganj) group, near Kdmthi in the Nég-
pur area (the figured specimens).

(G ANGAMOPTERIS, sp., Plate XXXIX 4, fig. 9.

There is another leaflet of a fern of an oblong shape, the veins distinctly
radiating without any midrib whatever, and the veins forming oblong polygonal
meshes. All these characters are those of Gangamopteris, to which genus I refer
the specimen ; but I do not think this one specimen sufficient to establish a species
upon. I only bring it to notice in connection with the others, and as it is also from
a higher horizon in the Lower Gondwinas.

Horizon and locality—Bijori horizon (Raniganj group), near Baricondam,
Sdtpura basin.

GANGAMOPTERIS CYCLOPTEROIDES," Felstm.

1879, Talchir-Karharbéri Flora, Pal. ind. Gondwana Flora, Vol. 111, p. 12, Pls. V1I, IX, ete.

The diagnosis and deseription of this species, which with its varieties is the
most numerous of the Indian forms of this genus (in the Talchir and Karharbari
beds), is given in extenso in the preceding part of this volume (I ¢.). It is suffi-
cient here to repeat the names only. Gangam. cyclopteroides is known from the
following—

Tocalities and hovizons.~Talchir beds: Deoghur field, North Karanpira
coalfield.

Karharbéri beds : Karharbdri coalfield and Mohpini coalfield.

Bardkar group : Near Kotmi, Shdhpur coalfield. As the Karharbari character

J of the coal beds of this coalfield is not quite distinet, I quote them with the Bardkar

! Like Cyclopteris,
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group, so that in this case the range of Gang. eyclopteroides would be somewhat
wider than otherwise.
The varicties of Gang. eyclopteroides, already deseribed by me, are—

GANG. CYCLOPT., var. SUBAURICULATA.!
1879. L.c.,p. 13, PL X, figs. 1, 1a, 15, ete.

Tocality and horizon.—Talchir shales of the Kdranpira coalfield ; Karharbari
beds of the Karharbiri coalfield.

GANGAM. CYCLOPT., var. AREOLATA.?
1879. L.c,p 14, PLX, fie-2; Pl XVIL £ 4.

Locality and horizon.—Talchir shales of the Kéranptra coalfield ; Karharbari
beds, Karharbdri coalfield.

(GANGAMOPT. CYCLOPT., var., ATTENUATA.’

1879, L. c. p. 14, PL XTI, fig. 1, ete.

Localily and horizon.—Talchir shales, North Kdranpira coalfield ; Karharbdéri
beds, Karharbari and Mohpéni coalfield.

I have brought lately a large collection of fossils from the Talehir beds of the
Kéranpiira coalfield, amongst which there are some other varieties of this species,
s well as some species hitherto not known in India.

Besides the abovenamed species and varieties I have described three other
species of Gangamopteris, two from the Karharbdri beds (Karharbédri coalfield)
and one from the Talchir shales (Deoghur field) and Karharbdri beds (Karharbari
coalfield), for which I refer to my MTalchir-Karharbdri flora in the first part of this
volume.

In India we have thus for the genus Gangamopteris a range from the
Talchir shales up to the Raniganj-Kdmthi group; the greatest development heing
in the Talchir shales and Karharbéri bed.

In Australia this genus appears more limited, being of any importance only in
ihe Bacchus-Marsh beds of Victoria (on about the horizon of our Talchir shales).

1 8lightly auricled, 2 Areolated. 3 Narrowed.

o
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Genus : BELEMNOPTERIS,' Feistm.
1876. Feistmantel : J. A. 8. Beng., Vol. XLV, p. 370,

BELEMNOPTERIS WoOD-MASONIANA,® Feistm., Pl. XLITI 4, figs. 3-4.

1876. Feistmantel: L e, p. 371, PL XX, figs. 1-2.

Fronde simplici, late sagitiefolia, apice obiusa, margine integerrima, tota ad
105 cm. longa, inferioribus lobis obtuse acuminalis longiusculis (53 cm. longis) ;
nervis primariis tribus ; uno crassiore in folii superficiem excurrente duobus ceteris
tenuwioribus in lobos incurrentibus, omnibus tribus apicem versus altenwantibus ;
nervis secundariis sub angulo subacufo eggredientibus, anastomosantibus, retia
plerumque hexagonalia, sed etiam polygonalia formantibus.

No other specimens of this interesting species have been met with sinee 1
described and figured those in the paper quoted. It is of a great interest, being so
uncommonly like some living ferns.

In the original description I compared this fossil with Hemionitis cordata,

Roxburgh, and Pleris sagitlefolia, Raddi, correlating it more closely with this latter
species. I find, however, in Beddome’s ferns of Bouthern India (PL. LIII) several
figures of Hemionitis cordata which bear a very close resemblance to our fossil; it
is only by the fructification that it would be possible to decide with which of the
two living genera our fossil should be more correctly classed.

The fossil has the shape of a broad arrowhead; the lobes directed downwards,
large; margin entire; three chief veins, one of which passes into the leaf towards
the apex, while of the two others one passes down into each lobe. The secondary
veins between form a nice net venation of conspicuous polygonal meshes.

Locality end horizon.—Raniganj group, near Raniganj, in the Ranigan] coal-
field (the figured specimens).

INCERT/AE SEDIS.

The leaves hitherto deseribed were, as far as could be decided, single leaves,
There are, however, some others which, though exhibiting a net venation, are either
actually compound leaves, or have to be considered as such from their shape and
other characters.

I was at a loss how best to class these leaves; averse to establishing new
genera uselessly, and not thinking myself justified in uniting them with Glessop-
teris, 1 placed them provisionally with Sagenopteris, although I know quite well
that this genus has somewhat different characters ; the name will, however, do for the

! Belemnon (Gr.) = the arrow; pteris = fern, * Proper name.
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present, and should subsequently a new name be required, I should propose the
name DACTYLOPTERIS' gen. now. From the material before me it would appear that
about five species are represented, one or two of which, however, appear to be true
Sagenopteris.

SAGENOPTERIS TONGIFOLIA,? sp. n. PL. X4, fig. 1.

Fronde digitata, foliolis, ut videtur siz numerantibus, sessilibus, lanceolatis,
longis ; nervo medio inferiore in parte indicalo, evanescente ; nervis secundariis
sub angulo acuto ascendentibus, retia angusts oblongaque formantibus.

There is apparently a common stalk to the leaflets in this species; the leaflets,
about six in number (all that can be counted), passing ouf of the same, are long
and lanceolate, sessile, with a midrib in the lower portion, while towards the top it
appears to dissolve into the secondary veins; these are very thin, and form narrow
and oblong meshes.

The relations of this fern to both living and fossil forms are entirely obscure ;
a single leaflet might occasionally pass for a Glossopteris angustifolia, Bgt., as
regards general form and the secondary veins, but the midrib in this latter is quite
distinet throughout.

Locality and horizon.—Ranigan] group in the Raniganj coalfield.

SAGENOPTERIS (P) POLYPHYLLA,® n. sp. PL. XLI4, figs. 3, 4.

Foliis ex cavle commune eggredientibus, sixz ad seplem nwmerantibus, caule
distincto, modico, insertis; costa inferiore in parte solum distincla, apicem versus
dissoluta ; mervis secundariis sub angulo 40°—d45° ad marginem progredientibus
retia latiuscula, polygonalia conspicua formantibus.

Like in the former species, we find in this one the leaves attached to a common
stalk, as is distinctly shown in fig. 8; the number of the leaves in both specimens is
seven ; the leaves themselves also possess distinet stalks, from which the midrib
originates; the rhachis is distinet in the lower portion of the leaf, while towards the
apex it becomes indistinet and dissolved.

The secondary veins are very characteristic; they pass out at an angle of about
40°—45°, and form very conspicuous polygonal meshes of almost the same size
throughout the leaf.

It is at least certain that this species and that last described belong to one and
the same genus, the principal characters being the same.

Locality and horizon.—Raniganj group of the Raniganj coalfield.

1 Daktylos (Gr.) = the finger; pteris = fern. * Long-leaved. 3 The many-leaved.
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SAGENOPTERIS, comp REOIFOLIA,' Presl. PL. XTLIT 4, 2.
1867. Schenk: Flora der Grenzschichten, Pl XII.

There is one leaflet of a fern with netvenation which, though only single, has,
T think, to be considered as being of the genus Sagenopteris ; the shape is inequi-
lateral, the midrib is indicated in the lower portion only, and the secondary veins
pass up at an acute angle to the margin forming a net venation.

The most closely related form is Sugenopteris rhoifolia, Presl. But whether or
not they are identical cannot, I think, be decided with certainty from this single
specimen.,

Locality and horizon.—Raniganj group in the Raniganj coalfield.

There are three other specimens of leaves (Pl XLIT 4, fig. 7; Pl. XLIT1A4,
figs. 8, 5) which also exhibit to some extent the characters of Sugenopleris, viz., a
midrib in the lower portion only, a net venation, and a somewhat oblique shape of
the leaf, which would appear to indicate that they belong to a fingered leaf.

I had already in my Talchir-Karharbdri flora described a Glossopteris as GL.
decipiens, wherein the midrib vanishes towards the apex, but these leaves have,
T think, to be considered from their shape as single leaves, and, if anything, more
in relation to Gangamopleris, as intermediate forms between it and Glossopteris,
while the above leaves are on all accounts more related to Sagenopteris.

Locality and horizon.—These three specimens are also from the Raniganj group,
Raniganj coalfield.

SAGENOPTERTS () STOLICZKANA, Teistm.

1879, Feistmantel: Talehir-Karharbari Flora, Pal. ind., Ser. XI1, 1 (or this Vol., p. 18, PL XI1I, fig. 4).

This speeies has been figured and deseribed before.
Locality and horizon.—Karharbdri beds of the Karharbari coalfield.

Genus : ACTINOPTERIS,” Schenk.

1887. Flora der Grenzschichten, p. 23.

&4 Certain circular shield-like leaves, furnished with a stalk and with radiating,

dichotomous veins, were classed by Prof. Goppert’ with Cyclopteris, while Prof.
Schenk subsequently placed them with Aectinopleris (&.c.). The sjjecies was
Cyclopteris peltata (Gopp., I ¢, Pls. IV, V, figs. 6-9) or Actinopteris peltaie
(Schenk, Ze. PL. VI, figs. 3-5).
From the many specimens examined by Prof. Schenk it appears that the leaves
1 With leaves like those of Rhus=Sumach,

? The radiated fern.
8 Qattungen fossiler Planzen Lief, 5, 6, p. 92.
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are single pinnate, with circular, sessile, and entirely embracing leaflets. The veins
pass radiately from the point of insertion to the periphery, are dichotomous, and
connected by transverse branchlets.

There are certain forms among the Damuda fossils which I think have to be
referred to this genus, and I proposed for them the name— '

ACTINOPTERIS BENGALENSIS,! Feistm., PL. XIX 4, fig. 1.

1876, Iee. Geol. Surv. of India, Vol IX, 3, p. 76.

Foliis orbicularibus an late-ovalibus, ut videtur pellatis, ex segmentis profumn-
dissime laciniatis compositis, loco insertionis centrali ; nervis radiantibus.

The general form of the leaf is exactly as that in Aclinopteris peltata, Schenk,
cireular or broadly oval; the leaf appears E)_ consist of about six segments, very
decply incised. In my first description 1 considered the lacinize as leaflets, but they
are clearly conneeted at their base, radiating from a central spot, at which there is
a shallow cavity with what appears to be a slit, and which I believe to be the
point of insertion.

The two leaves (one a fragmentary one) are figured in position as they lie on
the specimen; and this is about the same as in Schenk’s Aolinop. peltaie. The
differcnce, however, between the two species is obvious.

Some doubt was expressed as to the organic nature of Prof. Schenk’s specimens.
This could not apply to our fossil, for there can be no doubt whatever as to its true
organic nature; and we have only to imagine that the lacinite in Prof. Schenk’s
specimens were narrower, the veins therefore more numerous and somewhat pro-
jocting above the surface of the leal substance, and we have the complete picture of
Prof. Schenk’s dctinopt, peltata.

Locality end horizon.—The species occurred only once in the Raniganj group,
Raniganj coalfield.

7
Genus: ANTHROPIIYOPSIS, Nath. | ekl )lompiacs
1378, Nathorst (A. G.), Floran vid Bjuf, p. 43. Vit + ‘,fﬂq G

Mr. Nathorst has established this genus upon single oblong leaves, of the same
character as the living genus Anthrophywm, to which I have already compared
some of owr forms of Gangamopteris; and my belief is that, in the absence of
fructification in dnthrophyopsis, Mr. Nathorst’s specimens should rather have been
classed with Gangamopteris ; they would have to be classed as a separate section of
Gangawmpte#‘z’.s with broad nets.

One fragment amongst the Damuda fossils has, I think, to be classed with that
section of Gangamopteris, or, as it stands at present, with Anthrophyopsis, Nath. Tt is

! Appertaining to Bengal.
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figured on PL LXT4, fig. 5, but not in the correct position, as it ought to have been
placed longitudinally, but this does not interfere with the features of the fossil.
The veins show a slightly radiating arrangement, arve all equal in thickness, and
form rhomboidal or elongately polygonal meshes, of an almost equal size throughout.
These characters fit well info Mr. Nathorst’s diagnosis of his genus, to which
I refer our fossil, without attempting, however, a specific determination.

Locality and horizon.—It is from the Kdmthi (Raniganj) group, near Kunld-
cheru, South Godavari district.

PHANEROGAM E.
GYMNOSPERM A,
Class: CYCADEACEZA.
Order: ZAMIEF.

It is now no longer doubtful that true representatives of Cueadeacew do oceur
in the Lower Gondwénas; and by establishing the fact that Noggerathiopsis is a
Cycadeaceous plant, this class of plants has its beginuing already in the Talchir
division. But there are also other Cycadeacee besides this,

Genus: PTEROPOYLLUM,' Bgt.

This genus (with the subdivision Anomozamites) is very largely developed in
the Upper Gondwdnas, and especially in the Réjmahdl and Sripermatiir group, while
in the higher groups (Jabalpur and Kach plant-group) it can hardly be said to exist.

From the Lower Gondwéinas a real Plerophyllum has already been described
and figured by me ; and only recently I have heen so fortunate as to colleet in the
Auranga coalfield good representatives of Anomozamites; so that we have in the
Lower Gondwénas just the same types of Zamiee as in the lower groups of the
Upper Gondwinas.

PreroroYLLUM BURDWANENSE,” Feistm. (Mc'Clell. sp.). PLXLVII4, fig. 1.

1850. Zamia burdwanensis, Mc'Clelland : Rep. Geol. Surv. of India, p. 53, PL. XIX, 4.
1877, Pterophyllum, PFeistmantel: Rec. Geol. Surv, of India, Vol. X, pt. 2, p, 71, PL I, fig. 1.

Fronde mediocri, rhachide tenui (in figura nostra) pinnulis ( foliolis) oblonge
Linearibus, equalibus, subcoriaceis tota basi insertis, basi paulo dilalatis, contiguis,
apice obtuse acuminatis ; nervis simplicibus, filiformibus, distontibus, 7-8 numeranti-
bus.

Pteron (Gr.) = a feather ; phyllum (Gr.) = leaf. # The Burdwan Pterophyllum.
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The leaf was only of moderate size, with a thin rhachis, as can be judged from
our fossil ; the leaflets are equal, oblong linear, and attached with the entire
base ; as regards their texture, they appear to be subcoriaceous ; at the bhase they
are somewhat widened and connected together ; the veins are single, parallel,
pretty far apart, and about 7 to 8 in number.

There is but the one specimen of this species. It was at first figured by
Mc'Clelland (1. ¢.) as Zamia burdwanensis. But as subsequently the specimen was
not forthecoming, and considering the general badness and incorrectness of all
Mc'Clelland’s figures, the cycadeaceous nature of this fossil was generally doubted.
Only after the palaeontological collections of the Asiatic Society had passed into
the possession of the Indian Museum (in 1876) could I (by discovering the origi-
nal speci_men) re-establish ifs true cycadeaceous nature, and I classed it then with
Plerophylium, to which there is little doubt it belongs.

Our fossil shows a relation to Pteroph. carterianum, Oldh., of the Rdjmahal hills.

Locality ond horizon.—Raniganj group, in the Raniganj coalfield.

Up to the beginning of this year this was the only specimen of the Plerophyl-
lum family known from the Lower Gondwédnas. Recently I have collected from
the Bardkar group in the Auranga coalfield several well-preserved specimens of
Pterophyllum-like fossils, of a type which has been classed by Schimper as the sub-
genus Anomozamites, on account of the unequal breadth of the leaflets. Many of
the Rajmahdl Pferophylia belong to this sub-genus, and this Barikar Anomozamites,
of which a figure and a provisional notice was given by me in a late number of the
Records,” and which will be further illustrated and described in a future number of
the Palmontologia indica, further establishes the presence of real Zamiew in the

Lower Gondwénas.
_ PTEROPHYLLUM SP.

Only for the sake of record do I mention here some fragmentary specimens
which were collected by Mr. Th. Hughes in the Kdmthi (Raniganj) group at Andr,
in the Wardha Valley coalfield. As far as can be judged from the fragments, they
represent linear leaflets, with an obtuse apex, and longitudinal veins, parallel to
each other. I eould not form any idea about their mode of insertion, the base
being wanting, but they appear to me to be of a Plerophylivm. I do not give any
figure of them, as they are so uncertain.

Genus : GLOSSOZAMITES,? Schimp.

GLOSSOZAMITES STOLICZEANTS,” Feistm.
1879, Feistmantel : Talehir-Karharbari flova, p. 19, PL XX, figs. 4, 6.
TLocality and horizon.—Karharbéri beds at Dom#hni, Karharbéri coalfield.

* Volume XIV, pt. 3. * Glossa (Gr.) = the tongue; zamia. * Proper name (the late Dr. Stoliezka ).
l
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Family: NOGGERATHIOPOSIDEZ, Feistm.
1881, Talchir-Karharbari flora, suppl., this Vol., 55-59.

In describing some supplementary plants from the Karharbiri coalfield at the
beginning of this year, I have sufficiently discussed the reasons for establishing this
family, including at present two genera, which are, however, very closely allied,
and which in time may probably be amalgamated. These two genera are Noggera-
thiopsis, Feistm. (in India and Australia), and Rhiptozamites, Schmalh. (Siberia).

The classing of these two genera in a special family has its advantage ; for it is
at present classed with the Zamiee, as the specimens, hitherto known, justify this
classification. Should it, however, happen that the discovery of better and more
complete specimens would make another arrangement necessary, it will be easy to
transfer the whole family into another class, to which it may appear to belong more

properly.
Genus: NOGGERATHIOPSIS, Feistm.

1879. Talchir-Karkarbiri flora, this Vol., p. 23.
1881. Suppl., 2bid., p. 65 et sequ,

The distribution of this genus in India and Australia in its relation to the
Siberian fossil has been given in my supplement to the Talchir-Karharbdri flora.
The specimens hitherto figured were from the Talchir and Karharbdri beds; at
present others are figured from the higher groups of the Lower Gondwénas, although
they represent the same species.

Noceerararorsis misLopr® (Feistm.), Bunb., sp. Pls. XLV 4, figs. 1-11;
XLVId, fig. 1.

1879. Le., p. 23, Pls. XIX, figs. 1.6 ; XX, 1.
1881, le., Pls. XXVIIL, figs. 147; XXIX, 1-4; XXX, 5.9,

As regards the characters of the leaves, their shapes, size, and the distribution
of the veins, as well as regards their correlation, I have nothing furthertoadd; they
all exhibit their close relation to the Siberian Rhiptozamites. 1 would only point once
more to the circumstance that also in these newer specimens the distance of the
veins is somewhat variable.

The reasons for the supposition that these leaves are leaflets of a pinnate leaf
were also given in my previous memoirs. Amongst the specimens figured at pre-
sent, there are again some which bear the character of associated leaflets,—see figs.
3 and 11 on Pl. XLV4, and fig. 8 on PL XLVI4, and all of those figured
show more or less the oblique shape of the leaf.

! Fossils like Noggerathia. 2 Proper name (the late Rev. Hislop of Nigpur).
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Locality and horizon.—(«) Bardkar group, near Barkoi Umrét coalfield, Central
Provinces (Pl. XLVId4, fig. 8), also in the Ramkola and Shapur coalfields;
(b) Raniganj group (including Kdmthi group), Raniganj coalfield (Pl XLV 4, figs.
10-11), South Rewah coalbasin (Pl. XLV 4, figs. 1-5), Nagpur arca (Bhdratwdda,
Pl. XLV 4, figs. 6, 8. Silewdra, ib., fig. 2; Kdamthi, ., fig. 9).

SQUAME.

Together with the Lower Gondwana fossils deseribed above there occur certain
scale-like leaves, the systematic position of which is uncertain, although they show
analogies with similar fossils deseribed from elsewhere.

1 have given figures of them on Pl XLVIILd, figs. 8, 16-18, 21 and 23. They
vary in size, but the general outline of the leaves is very similar in all. It is
obovate or obovately triangular with a truncate base, showing in some specimens
at least a distinet point of insertion. Most of them have a distinet venation; the
veins pass out radiating from the base, and either continue so up to the margin, or
in another instance (where the leaf is ohovate) converge towards the top.

Fig. 8, Pl. XLVII4, is very similar to some specimens figured by Mr.
Schmalhausen,® especially to figs. 7, 6 on Pl. XVI.

Fig. 21 falls in more with some figures given by Nathorst in his flora of
Palsjo,? Pl. XTI, figs. 15, 16; and our fig. 16 may probably be also placed here.

Fig. 23 resembles somewhat Nathorst’s fig. 7, PL XVII, in his flora of Bjut
while our figs. 17 and 18 (Pl. XLVII4) resemble very much Schmalhausen’s (l.c.)
fig. 22, P1. XVL

The above authors have introduced these scale-like leaves as * squame
symnospermarum ” or squams cycadearum, ” but their place is uncertain. 1
also must leave them with this general title only.

I they ave of eycadeaceous nature, the only plant to which they might belong
is Niggerathiopsis described above.

Locality and horizon—

Bardkar group : Kumerdhubi, Raniganj coalfield (PL XLVIIL4, figs. 17, 18, and 21),

Raniganj group: near Liohundia in the Réjmahél_ hills; in the Raniganj ecoalfield
(Pl. XLVIId, figs. 8, 16); near Gurdrn on the Sone in the South iRcwah basin
(ib., lig. ®3).

One fossil, which at first I thought had also to be classed with Cycadeacee, is
now, I believe, more correctly classed by me with the coniferz.

1 Jupaflora Sibiriens, Mem. de I'Acad Tmp. d. Se. d. 8t. Petersbourg, VIT Ser., Vol. XXVIL, No. 4, 1879, Pls. XV
and XVL

7 Kongliga Svenska Vetenkaps Akad. Handlingar, Vol. XTIV, I, 1875.

% Severiges Geologiska Undersokning, Ser. C., No. 33, Stockholm, 1879,

Vg
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Class : CONIFERE.

Coniferous plants are not very largely represented in the Lower Gondwénas,
although there are some rather interesting forms amongst them, some of which
have only recently been collected by myself.

Order: TAXACEE.
Family : SALISBURE .

The type of this family in present days is the genus Sulisburia or Ginglo, now
living in Japan and China. In geological times this genus had a much wider distri-
bution, and there were also other types in existence belonging to this family.
Trom Asia Professor Heer described several species of Gingko' from the jurassics of
TRastern Siberia and the Amir countries ; I have described and figured two species
of @ingko from the Upper Gondwénas.? (Jabalpur group and Sripermatir group.)

From the jurassics of the Altai and of the Petschora country species of
Gingko and other Gingko-like fossils were deseribed by Professor Schmalhausen.®

Our Lower Gondwéinas also contain some Gingko-like fossils, one of which
appears to be identical with a speeies from the Petschora country, while two others
belong to genera from Petschora, from the Altai and the Tunguska river.

Genus: EURYPHYLLUDM,* Feistm.
1879, Feistmantel: Talchir-Karharbéri flora, this Vol. (III), p. 26.

Hitherto only one species is known.

EURYPHYLLUM WHITTIANUM,? Feistm.
1879. Feistmantel: Z.e., pp. 26-27, P1. XXT, fig. 1.

Locality and horizon.—~Karharbdri beds in the Karharbédri coalfield, No. 11A
Mine (at Buriadi).

1 Flora fossilis aretica, Vol. IV, pp. §7-64, 115-116.

2 @ondwana Flora, Vols. I and IT,

8 Mem. de la’Acad. Tmp. p. Sc. de 8t. Petersbourg, VITe Ser., Tome XXVII, No. 4.
4 Burys (Gr.) = broad ; the broad-leaved fossil.

> Proper name,
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v/

Genus: RHIPIDOPSIS,' Schmalh.

Folia longe stipitata, coriaces, flabelliformia, palmatisecta ; segmento 6-10,

integerrima, lateralia minora, e basi cuneiformia, obovata, media majora, usque

pedalia, basi substipitate cuneiformia, antice obtusa, nervis numerosis pluries
dichotomis.—(Schmalh.)

When Prof. Schmalhausen constructed the diagnosis of this genus only one
species was known, so that necessarily the diagnosis of the genus and species were
identical.

There are, however, amongst our Lower Gondwéna fossils two specimens which
have to be placed with this genus, judging from the majority of characters being
identical with those in the above diagnosis, but they represent a distinet species, so
that the diagnosis of the genus will have to receive some slight additions.

REIPIDOPSIS DENSINERVIS,? n. sp. PL XLVIA, figs. 1, 2, 2a.

Foliis stipitatis, flabelliformibus, coriaceis, segymentis ut videtur siz nwmeran-
tibus, oblonge triangularibus, apice emarginato dissectis mediis longioribus ; mervis
radiantibus, densissimis, repetito dichotomis.

‘ The leaves bear a stalk, of the length of which we can form no conjecture, as
only a small portion of it is preserved.

The leaf is fan-shaped, with about six segments, which are of oblongly triangular
shape ; the middle segments longer than the lateral ones, but not in the same propor-
tion as in Rhkipidopsis ginglkoides, Schmalh. ; the apical margin of the segments in
our species is also not entire as in Schmalbausen’s species, but emarginate and even
incised.

The veins also form g distinguishing character ; they are very closely sef, and
thin throughout, while in the Petschora species they are thicker and wider apart in
the lower portion. They are, however, also repeatedly forked in our species.

This fossil was classed by me at first with the Cycadeacee, as I thought that
it belonged to the genus Macropterygium, Schimp., and I even asserted this
confidently ; but closer examination shows now that it is more correet to class it
with Ripidopsis, for the leaves have a distinct stalk, and all the segments are se-
parate leaflets constituting the leaf by being inserted on a common stalk, while in
Macropterygium there is hardly any stalk to the leaves, and the segments are only
produced by incisions in the leaf ; and further, the veins in our fossil are repeatedly
forked, while in Macropterygium they appear to be simple.

Locality and horizon.—Kdmthi (Ranigan]) group, near Kunldcheru, South
Godavari district.

I Rhipis (Gr.) = a fun; opsis (Gr,) = appearance. ¢ Densus (Lat.) = olose; nervus (Lat.)=a vein,
i
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But while these two specimens from the South Godévari represent a new species
there are some others, which I have only recently collected, and which I think re-
present the Russian species, wviz., Rhipidopsis gingkoides, Schmalh. Only one leaf
has been figured® as yet, while more figures will be given in a subsequent memoir ;
but this one specimen sufficiently shows the characters pointed out by Prof. Schmal-
hausen : the common stalk to the leaflets composing the leaf; the middle leaflets
much longer than the lateral ones, and with a truncate apex ; the veins stronger and
apart in the lower portion and becoming very close by repeated forkings towards
the apical portion ; there are 8 to 9 leaflets (segments) in the leaves. I shall have
occasion to point to this more closely when all the other figures will be given.

I have collected the specimens in the Bardkar group (as determined by Mr.
Ball), in the Sukri river, near Gurtur in the Auranga coalfield.

Genus: CYCLOPITYS, ¢ Schmalh.

1879. Schmalhausen, 4 ¢.. ps 39, &e.

Another peculiar coniferous plant of another family was deseribed by Prof.
Schmalhausen with the above name from the Altai and the Lower Tunguska river.

With the abovementioned Rhipidopsis gingkoides there oceurred in the
Bardkar group of the Auranga coalficld several specimens of a plant which T can
only class with Cyclopitys, but it vepresents a new species, the leaves being dichoto-
mous. I have figured one leaflet in a paper in the last number of Records (7. ¢.).
The entire specimens will be figured on a subsequent opportunity.

Order: A BIETACE.
Genus: VOLTZIA,” Bgt.

VoLrzIA HETEROPHYLLA® Bgt., Pl. XLVIIA4, figs. 20, 22, 23, and ? 19.
1879. Talchir-Karharbéri flora, this Vol. (1II), p. 28, Pls. XXII—XXIV, fig. 4 ; XXV.

From the Karharbari beds (. ¢.) many specimens of this species were figured.
At present I have to record the same from another locality, .e., from South Rewah.
T identified it long since amongst an old collection from that region, made by
Mr. J. G. Medlicott in 1861 (see supra, page 12) in the Gopat area; no horizon was
indicated, but I placed them provisionally in the Ranigan] group.
Only last year Mr. Hughes collected some fossils near Hardi in the Sohdgpur
distriet (South Rewah basin) amongst which there was also Polizia heterophylia,
1 Ree. G, 8. of I, Vol. XIV, pt. 3, PL IL fig. 2.
2 Kyklos (Gr.) =circle; pitys (Gr.)== the pinetree.
* Proper name,
4 With two kinds of leaves.
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thus confirming my former identification. I have given figures of specimens from
both districts. They are of the type of V. kelerophylla, var brevifolia.

There is also on Pl. XLVIILA, fie. 19, a specimen which very much resem-
bles certain scales, said to represent fruit scales of the comes of Polfzia. As,
however, only one specimen occurs, I do not venture to class the fossil finally
with Poltzia, but the resemblance is striking. :

Locality and horizon.—Raniganj group : South Rewah basin (Gopat area, PL
XLVILA4, 20, 24; Hardi, db., fig. 22) ; Raniganj coalfield (ib., fig. 19).

Genus: ALBERTTA, Schimp.
1879. Talehir-Karharb4ri fora, this Vol.. p. 29.

Certain specimens of coniferous branchlets were referred by me (/. ¢.) to this
genus. Since then no fresh material has been procured, and thus the identification
cannot be made with more certainty now than before. 1 have, however, compared it
with A1b. speciosa, Schimp.

Locality and horizon.—Karharbiri beds, Karharbdri coalfield, Buriadi (No.11A
Mine).

SEEDS.

Soeds are of rather rare occurrence in the Lower Gondwénas. Those which
oceur more generally are small-winged seeds.

T am afraid I cannot offer much about their systematical position. TFrom their
general character and their relation to similar fossils from elsewhere, they have
most probably to be classed with Conifere, but unfortunately these fossil seeds
were found in most cases without any coniferous plants whatever.

Prof. Heer in his Juraflora of Eastern Siberia and the Amir countries figured
very similar seeds, classing some with Ephedrites and others with Samaropsis,
although T could not satisty myself that he had traced the connection of the seeds
‘with their mother-plants,

Prof. Schmalhausen (7. ¢.) figured also similar forms from the Altai, from the
TLower Tunguska, and from the Petschora country, classing some with Samaropsis,
and others with Rhipidopsis.

Our seeds bear entirely the appearance of those classed by Heer and Schmal-
hausen with Samaropsis, and I have introduced them as such in my list of Lower
Gondwéna fossils at the beginning of this Memoir (p. 56).

But there is not the slightest indication with what plant they might be
brought in connection. They are known from the Karharbari beds (this Vol., Pls.
XXIV, fig. 5; XXX, 11-13) in the Karharbari coalfield where there are some coni-
ferous plants as Furyphylium, Voltzia and Albertia, but there is no reason whatever
to class them with any of these. '
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In the Taniganj group of the Raniganj coalfield (Pl XLVIILI4, 14, 15)
and Satpura basin (Pl. XLVII4, 9, 10) where these seeds also were met with, they
are not associated with any coniferous plants, and the same is the case with those
from the Panchet group (Pl. XLVIIA, 11-18) of the Raniganj coalfield ; so that
their classification with Samaropsis has hardly any other value but that of reference ;
they are, however, so far of importance, as analogous seeds occur under similar
uncertain circumstances in the jurassic flora of Eastern Siberia and the Amir
countries, of the Altai, the Tunguska river, and of the Petschora country.

There are some other indeterminable small seeds known from the Karharbéri
beds (Karharbdri coalfield), and from the Raniganj group from the South Rewah
basin and the Nagpur area.

There is also a larger seed from the Karharbéri beds at Passerabhia, Karharbdri
coalfield, which I have described as Carpolithes milleri (after its first discoverer) ;
it is very characteristic' in form, but I could not fix its place with certainty,
although from its oceurrence in association with numerous specimens of Noggera-
thiopsis 1 thought it might eventually be assigned thereto.

This supposition seems to be corroborated by the circumstance that ina
collection of plants recently made by Mr. Hughes in the South Rewah .basin,
which have to be looked on as of Karharbari beds, there are very fine leaves of
 Niggerathiopsis (predominant), and together with these are about nine specimens
of this very same fruit.

STEMS OF CONIFEROUS PLANTS,

Sir Ch. Bunbury in his paper on fossil plants from Négpur® figured also a
fragment of a stem “ distinetly marked with numerous, small, roundish, dot-like
leaf-sears,” and he says about its position : —

«“ This fragment is perhaps technically referable to Knorria, and may have
belonged to a lycopodiaceous plant; but its appearance is so strikingly like that of
a small branch of a Spruce-fir stripped of its leaves, that, in the absence of any
positive evidence to the contrary, I am strongly inclined to believe it fo be
coniferous.”’ '

There is a small fragment of the same kind of stem in our collections, and
from the same locality, viz., Méngli, south of Négpur; from the disposition of the
scars it appeared to me to belong to the coniferous, and I even thought myself
justified in referring it to Palissya.’

Three other fragments of stems are figured on Pl XLVIL4, figs. 5, 7, of my
present paper. They are from the Ironstone shales of the Raniganj coalfield.
These also I suppose to be coniferous stems, and my supposition is strengthened
by their analogies.

I See this Volume, ante, p. 59, Pl. XXX, fig. 14.
t Qr. Jour. Geol. Soc,, Vol. XVIT, p. 340, P1. XTI, fig. 1.
3 Rec. Geol. Surv. of Ind.,, Vol X, pt. 1, p. 26.
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The fragments are not very large, but they distinetly show on their surface
small rhomboidal or obovate scars, which are placed in a distinet regular quincunx;
there is no doubt that they are the scars of fallen-off leaves.

A portion of a quite similar stem was figured by Prof. Schmalhausen in his
paper so often mentioned (P1. VIII, fig. 12), and classed by him with the conifers
as a stem of Rlipidopsis gingkoides.

But in our case thereis again the unfortunate circumstance that these stem frag-
ments do not oceur with any other plants but Glossopteris, with which these stems
cannot be brought into any relation, and from their analogy we have to refer them,
though still with some uncertainty, to the conifere.

ANIMALIA.

The remains of animals are rather rare in the Lower Gondwdnas—one group
only, viz., the Panchet group of the Raniganj group, yielded animal remains in some-
what greater numbers. Most of them have already been deseribed in various papers ;
and as there is nothing new to be added to these deseriptions, T shall quote the names
only with the necessary references to the literature as to horizon and locality. Their
names are introduced here only because they occur together with the Flora.

CRUSTACEA.
Genus: ESTHERIA, Straun.

Specimens of Estherie are locally very numerous, although geographically only
limited.
ESTHERIA MANGALIENSIS,” Jones.
1862, Jones : Monograph of fossil Estherize (Pﬂllﬂontngmphi(:al Soeiety), 1862, p. 78, PL I, figs. 16—23.
1876, Prof. Geinitz : Rhitische Pflanzen und Thierreste der Argent, Republik (Palmontographica Cassel,
1876). PL I, figs. 1—6, p. 3.

Locality and horizon.—Very numerous in the red shales at Mingli, about 30
miles south of Nédgpur.

There occur two kinds of Estheria at this place, one of a larger size, which
was described with the above name. The smaller kind was not specifically named,
but is in so far of interest, as it appears to be the same as the Esiieris oceurring in
+he Panchet rocks of the Raniganj coalfield (near Maitdr, north-west of Assensole),
and in the beds near Kawarsa in the Wardha Valley coalfield.

In a paper on the occurrence of Estherie i the Gondwédnas® I tried to
establish the view that, from the common occurrence of the smaller kind of Estheria

1 Praper name, 3 Rec. Geol, Surv, of India, Vol. X, pt. 1, pp. 26—29.

2 Mangali = locality.
7
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in the Panchet rocks, the Mdngli shales, and at Kawarsa (coupled with the rare
oceurrence of other fossils at all of them), the respective beds might be considered
as on the same horizon. There seem, however, to be some reasons for considering
the beds at the two latter places to be somewhat older than Panchets.

PISCES.

The only remains of fishes in the Lower Gondwéna system are scales of ganoid
fishes ; they are, however, very rare.

They were first mentioned by the late Rev. Mr. Hislop' in his paper on the
Nigpur Sandstone and Coal, when he also mentions *“ Jaws of ganoid fishes.”
One or two speeimens of scales are amongst the collections of the Geological
Survey, and fhey are also referred to by Mr. Lydekker® in his paper on fossil
Reptilia and Batrachia. They are from Méngli.

BATRACHIA.
LABYRINTHODONTIA.

GoNTOGLYPTUS® LONGIROSTRTS,* Huxley.

1865. Huxley: Vertebrate fossils of the Panchet recks, Pal. Ind., Ser. IV (Vol. T}, p. 8.
1879, Lydekker: b, Vol. I, pt. 3, p. 17, PL I1T, figs, 14, 15,
Locality and horizon.—Panchet group, near Deoli, south-west of Assensole,
on the Damuda river, Raniganj coalfield.

PacuyGoNTA® INOURVATA,® Huxley.

1865. Huxley, . e, p. 6.
1879. Lydekker, . ., pp. 18, 10.

Locality and horizon.—The same as above.

Bracayors’ LATICEPs,” Owen.
1655. Owen: Qu. Journ. Geol, Soc., Vol. XI, p. 37, F1. I1.

Locality and horizon.—Shales at Mdngli.

! Qu. Journ. Geol. Soe., Vol. XVII (1861), p. 847,

2 Indian pre-tertiary Vertebratn, Pal, Ind. (Ser. IV), Vol. I, pt. 3, 1879, p. 36,
? Gonia (Gr.) = angle; glyptus (Gr.) = sculptured.

4+ With & long snout.

¢ Pachys = thick ; gonia = angle.

¢ Ineurved.

7 Brachys = short ; ops (Gr.) = face.

*With a broad hend.
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ARrcaeEGosATRUS' (?) sp. (7)

1864. Journ. As, Soc., Vol. XXXIII, pp. 336, 442.

1873. Dr. Oldham : Ree. Geol. Sury. of India, Vol IV, p. 79.

1873. H. B, Medlicott: Mem. Geol. Sury. of India, Vol. X, p. 159.
1875. H. F. Blanford: Qu. J, Geol. Soe., London, Vol. XXXT, p. 522.
1879. Lydekker: Pal. Ind., IV, 3, p. 36

1870, Feistmantel: Ree. Geol. Surv. of Ind., Vol. XTI, pp. 76, 78.
1880. Lydekker: J. A. 8. B., Vol, XLIX, p. 16.

This interesting fossil, of which there is, however, only a cast in the collection
of the Geological Survey, was picked up by Major Gowan, west of Barikondam,
below the Pachmari plateau, close to the village Bijori, in beds, which hereafter
were introduced by Mr. H. B. Medlicott as the Bijori horizon (. ¢.). The fossil
has not been figured or described, nor I think identified with certainty ; but the
prevalent view is that it belongs to Archegosaurus (see Lydekker, f. e., 1850).

Locality and horizon.—Bijori horizon (=Raniganj group), near Bijori and
Barikondam, in the Sdtpura basin.

REPTILIA.
DINOSAURIA.
ANEKISTRODON? INDICTS, Huxley.

1865. MHusley, Z. e., p. 11.
1879. Lydekker, L. ¢., p. 17.
Locality and horizon.—Panchet group, near Deoli, south-west of Assensole,
in the Damuda river, Raniganj coalfield.

DICYNODONTIA.
DicyNoDON® ORIENTALIS,* Huxley.

1865. Huxley, Z. e,, 1. et sequ.
1879, Lydekker, Z, ¢., pp. 1-16, Pls. T, 1T, IIT, figs 1.11.
Locality and horizon—Same as above.
This reptile is the most frequent animal fossil of the Lower Gondwénas.

Insect wing.—I mention here only for the sake of completeness a fragment of
an apparently hymenopterous insect wing, which I disclosed in a piece of Talchir
shale from the Kuraun (Deoghur) basin, Its fragmentary condition must frustrate
any attempt of identification.

1 The ancient saurian. Archegos (Gr.) = the ancestor; sauros (Gr.) = the saurian.
2 Ankistron = a hool ; odus = a tooth.

% Dis= twice ; kyon = dog; odus = tooth.

* Orientalis = Orientale.
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GENERAL REMARKS.

With this memoir the deseription of the Flora of the Lower Gondwinas, which
was begun with the Talchir-Karharbdri flova (sce first part of this volume), is con-
cluded, so far as based on the collections made up to 1880.

There is other material of Gondwéna plants collected in 1880 and 1881 in South
Rewah basin (by Mr. Hughes) and in Kéranptira and Aurunga coalfields (by my-
self), but they could not be comprised within the present volume, and will be
published in two subsequent fasciculi.

As most of the general relations of the Gondwdna system have been treated of
in Volume I of the Manual of the Geology of India, there is no need to repeat them
here, and I shall restrict my remarks to the palwontological relations of the Lower
Gondwénas and their probable correlations.

1. 'I'he fossils of the Lower Gondwiénas consist of animals and plants.

2. The animals are by far the smallest portion of the fossils, and represent
fresh-water and land animals only.

3. The land animals ave represented by remains of Balrachia (Labyrinthodontia)
and Reptilia (Dinosauria and Dicynodontia). The relations of these animals were
lately discussed by Mr. Lydekker.!

The most frequent were remains of Dicynodontia in the Panchet group, by
which this group can best be correlated with the Btormberg beds of the Karoo
formation of South Africa.

4. The fresh-water animals are represented by very rare and fragmentary
fish remains, and locally numerous remains of bivalved crustacea, one of which has
been identified in Rhatic beds in South America.

5. Plant remains are very numerous, especially asregards specimens. They
represent FEquiselacee, Filices, Cycadeacee, and Conifere.

The Equisetacee are represented by four very characteristic genera: Ferle-
brarie, Schizoneura, Phyllotheca, and Trizygia, the relations of which were dis-
cussed at the respective] chapters (see especially ante, pp. 73-74). FVertebraria and
Pliyllotheca are also numerous in the New Castle beds in Australia.

The Filices are very numerous and contain especially representatives of single
leaves with net venation. The most interesting of these are Gangamopteris and
Glossopteris, both of which are common to India and Australia, but in a reverse
proportion—in India, Gangamopleris appears in the bottom beds of the Gondwdina
system, and is here at once very numerous, while Glossopteris is subordinate and
finds its greatest development in the beds above the Talchir and Karharbéri beds ,
in Australia, on the other hand, Glossopteris has its greatest development in the
New Castle beds (upper coal-measures), where Gangamopteris is rare, while the
latter genus has its greatest development in the Bacchus-Marsh beds in Vietoria,

1 Sketch of the history of the fossil vertebrata of India, Jour, As, Soc. Bengal, Vol. XLIX, pp. 12.14,
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which are held by the Australian Geologists (W. B. Clarke, C. 8. Wilkingon,
Me'Coy, ete.) to be higher than the New Castle beds, and on about the horizon of
the Mawkesbury beds in New South Wales (above the New Castle beds). It is,
however, necessary to state that these two genera are the most frequent of ferns in
the two countries in the respective beds.

Some other ferns (such as Cyathea, Dicksonia, Asplenium whitbyense, Meri-
anopteris, Neuropteridivwm, Macroteniopteris, Oleandridium, Angiopteridium,
Pecopt. concinna, ete.) are related to mesozoic forms in Asia and Europe, and
have hardly any representatives in the flora of the Australian coal-measures, except
in those belonging to “secondary formations.”

Again, some other ferns are local types, such as Alethopteris phegopteroides,
Belemnopteris, and Palwoviltaria, which are especially interesting on account of
their relations to living forms.

The Cyeadeacee are well enough represented in the Lower Gondwénas by char-
acteristic forms; one genus (Noggerathiopsis) is also known from Australia and here
already from carboniferous beds, and passes with a very closely related form. (RhAipfo-
samites) into the jurassic flora of the Altai and the Tunguska river in Siberia.

The other three genera— Plerophylium, Anomozamites, and G lossozamites—
have mesozoic affinities, and excepting the Ofozamites, which I have described from
the jurassic beds of Queensland, no Cycadeacee (Zamiese) of this kind are hitherto
known from Australia.

Of the coniferous plants occurring in the Lower Gondwanas none has any
represonta,tives in Australia; on the contrary, all of them have relations in mesozic
¢ormations of Asiaand Europe. Thus Rhipidopsis is in the jurassics of the Petschora
country 3 Cyelopitys is from the Jura of the Altai and Tunguska river (Siberia) ;
our Foltzia is in the Trias in Europe (though the genus is also known from upper
permian beds in Hungary).

Some of the seeds, especially those referred to Samaropsis, have their relations
in the jurassics of Siberia and the Amtr countries.

6. T would now arrive at the point when mention should be made of the age
of the Lower Gondwanas. This question also has been discussed in the Manual of
Tndian Geology, and I shall add only a few short remarks. I shall not endeavour
to fix the age of the various groups (as I would do it only for my own satisfaction),
but shall indicate the approximate position of the whole fossiliferous portion of the
Tower Gondwé4nas, by fixing with the most possible probability (from the inform-
ation at present available) the position of the lowest groups, viz., of the Talchir-
Karharbari beds.

1 would also state that I do not any longer take such a pessimistic view of this
point as five years ago when I wrote my papers in the Records on this subject,
thinking my view the only correct one 3 and I frankly confess that if at that time I had

been acquainted with the relations of the respective Australian deposits as at present,
(7



130 FLORA OF THE DAMUDA AND PANCHET DIVISIONS.

the unpleasant disagreement of opinions of those days would not have appeared.
As, however, it did occur, I would explain briefly how the matter stands at present.

When I wrote my first paper in the Records' on the flora and probable age
of the Damuda formation, I was entirely averse to any correlation of our Damuda
series which T considered lower mesozic with the lower coal-strata of Australia
which are carboniferous (Z. ¢., p. 68), and I explained the occurrence of Glossopteris
in both by its having originated in the latter and survived into the former. When
I wrote that paper the Karharbdri beds were still classed as Bardkars.

In a paper in the same number of Records Mr. W. T. Blanford urged from
good reasons the connection of the upper coal-measures in Australia with the lower
coal-measures (acknowledged of paleozoic age), in which he was, as will be seen
hereafter, entirely correct, although a strict correlation of the Damuda with the upper
coal-measures (New Castle beds in Australia) cannot apparently be maintained.

In a subsequent paper (I. ¢., part 4) I again tried to disprove the connection of
our Damuda with the lower coal-measures, admitting a comparison with the upper
portion only; I wrote on page 124 (L. ¢.): *Our Damuda flora (then including the
Karharbdri beds) could at all events only be compared with the upper portion, and
only through the Glossopteris and Vertebraria,our flora being much more numerous;”
and in the tabular list (p. 125) I placed against our division * Damuda group” all
those beds in Australia, which I comprised under the heading “ Upper coal-measures,”
according to the communications of the late Mr. W. B. Clarke. This was, as I shall
show presently, not quite correet, especially with regard to the Bacchus-Marsh
sandstones and the mesozoic beds (Bellarine beds) in Victoria, New South Wales, and
Queensland.

Soon afterwards® T received a communication from Mr. €. 8. Wilkinson re-
garding the position of the Bacchus-Marsh beds with their numerous representatives
of Gangamopleris.

At the same fime the coal beds of Karharbdri® were separated from the Damuda
series and eclassed closer with the Talchir shales within the Talehir division ; and
when writing my Memoir on the Talchir-Karharbiri flora (see this volume, No. 1)
I duly took notice of the communication received about the position of the Bacchus-
Marsh beds and the consequent effect of the same upon the correlation of our
Damuda series.

In this connexion I especially refer to pp. 31 and 32 of the Talchir-Karharbdri
flora (this volume, part 1), where I quote a passage from Mr. C. 8. Wilkinson’s
above-mentioned letter, and where I show that our Talehir-Karharbari beds can best
be correlated with the Bacchus-Marsh beds. I alveady then pointed to the proba-
bility (p. 82) that the Damuda flora is on a higher horizon than the New Castle beds

! Vol. IX, pt. 3, 1876, p.67 et sequ.
2 September 1877,
3 W. T. Blanford : Ree, G. 8. of L., Vol. XI, pt. 1, p. 145.
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flora, although T was not at the time aware of the possible correlation of the
Bacehus-Marsh beds with the Hawkesbury beds.

T expressed this view more distinetly in my communications to the late Mkr.
W. B. Clarke, who embodied them in the fourth edition of his “ Remarks on the
sedimentary formations in New South Wales, 1878 ; in the tabular list, pp. 159-
162, the sequence of the strata is clearly shown, when the Bacchus-Marsh beds
are placed above the New Castle beds, and on page 163 there is in two columns my
statement about the correlation of the Bacchus-Marsh beds with the Talchirs, in
relation to the New Castle beds and the Damuda series ; it stands thus :

AUSTRALTA, INDIA.

TII. Damuda Coal-bearing strata with Glossop-
terie, Phyllotheca, ete.
Bacchus-Marsh beds with Gangamopteris. Talchir group with Gangamaopferis.
11. New Castle beds with Glossopteris, Phyllo-
theca, Verlebraria, elc.
1. Glossopleris, Phyllotheca, ete., with marine
animals, ete., In New Soath Wales.

. The numbers I, TT, TIT indicate the three different stages of the flora with
Glossopleris.

T did not direetly refer here to the awkesbury beds, but by classing the New
Castle beds directly below the Bacchus-Marsh beds, T have indirectly correlated
the latter with the Hawkesbury beds which overlie the New Castle beds.

In a footnote on p.165 (1. ¢.) there is a passage from my letter with regard to the
age of the New Castle beds, saying that I do not sec “any objection to consider
these New Castle beds as terminating the Paleozoic epoch in Australia, but after
which only Glossopteris spread out to India and Africa.”

Tn a short paper on the Australian flora in the Geological Magazine, 1879,
I pointed (p.488) to the same relations of the Bacchus-Marsh beds and New
Castle beds.

Up to this time I had no distinct knowledge about the relations of the
Hawkesbury beds and their correlations. In subsequent letters, however, Mr. C. 8.
Wilkinson communicated to me his observations on a certain boulder bed in the
Hawkesbury beds, apparently due to ice action, which he compared with a similar
deposit in the Bacchus-Marsh beds, thus correlating these two deposits from this
point of view; as, however, the Bacchus-Marsh beds already were previously corre-
lated by myself from a palaontological point of view with the Talchir-Karharbdri
beds, of which the former are underlaid by a boulder bed of similar relations, the
occurrence of a similar phenomenon in the Bacchus-Marsh beds would further
corroborate this correlation, and would also involve a correlation with the Iawkes-
bury beds. These new additions to our knowledge of the stratigraphical relations
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appear to solve the difficult question of the correlation of the Indian and Australian
plant beds; and in a short paper in a late number of the Records (Vol. XIII,
pt. 4, 1880) I quoted the several passages from Mr. C. 8. Wilkinson’s letters to me
as well as from his paper on this subject, and drew up a list showing the sequence
and correlation of the various beds, based upon all this new information.

The flora of the New Castle beds retains, however, entirely its former character,
although through the above-mentioned correlation of the Hawkesbury boulder bed
with the Bacchus-Marsh conglomerates it has to be relegated into the Palwozoic
epoch, but yet as distinet from the lower coal-measures which are carboniferous.
This was also only recently illustrated by Mr. C. 8. Wilkinson in the Annual Report,
Department of Mines, New South Wales, for 1879, where there is (page 226) a list'
of the formations in that colony, classing the Wianamatta-Hawkeshury serics as
triassie, the New Castle beds as permian, and the lower coal-measures as carbonifer-
ous.

It is only just to mention here that the late Mr. W. B. Clarke in his papers on
New South Wales Geology always advocated the palwozoic age of the New Castle
beds (upper coal-measures), and that Mr. W. 8. Blanford followed his view, which
had the necessary consequence that the Indian coal beds (Damuda series), the flora
of which was by the latter and by other authors correlated with that of the Austra-
lian coal-strata, would have to be considered as of the same age.

I took the opposite course, considering the Indian coal beds as triassic; and
having to correlate them with the Australian upper coal-measures (not then know-
ing the relations of the Bacchus-Marsh and Hawkesbury beds), I advocated a like
age for these upper Australian coal-measures, removing them at the same time from
the lower coal-measures.

The abovementioned more recent observations remove now these difficulties to
a considerable extent, helping to fix with great probability the position of the Lower
Gondwénas ; for, taking into consideration the correlation of the Talehir-Karharbari
beds with the Bacchus-Marsh beds, and of these latter with the IHawkesbury beds,
which overlie the New Castle beds, and considering these latter as permian while
the two former are comsidered as lower mesozoic, then the age of our Lower
Gondwdnas will have to be approximately the same. '

To fix the horizons of the various groups of the Lower Gondwdnas within the
Lower Mesozoic epoch, is, although I tried it once before, of no actual necessity
here,

! This list vefers to the sequence of formations, according to which the palmontological specimens from
New South Wales were arvanged at the Sydney Exhibition,



APPENDIX.

1. LIST OF FOSSILS ACCORDING TO THE HORIZONS, WITH REFERENCE TO THE
FIGURES.

As the plant fossils were described here collectively from the several groups, I
think it will be useful for casier reference to give here lists of the fossils oceurring
in the various groups separately. This has, however, reference only to the second
number of this Volume (III), the Damuda-Panchet Flora,' as in the first number,
the Talchir-Karharbari Flora, the separation is by itself enough conspicuous.

a. BARAKAR GROUP.

Sehizonenra gondwanensis, Feistm, Lumki Hill, Karharb4ri eoalfield (the specimens figured
in No. 1 of this Volume, PL I, figs. 2, 8) ; also Auranga coalfield.

Trizygia speciosa, Royle. Talchir coalfield (see Pls. X14, figs. 2, 9; X114, 2) ; Bokaro coal-
field ; Auranga coalfield.

Vertebraria indica, Royle. Most of the coalfields ; specimens figured from the Raniganj coal-
field (Pls. XI114, figs. 1, 2, 4, 8 ; XIV 4, figs. 1, 4).

Cyathea, comp. Tohihatcheffi, Schmalh, Talchir coalfield (Pl XVId4, figs, 1,2, 3).

Sphenopteris polymorpha, Feistm. Lumlki Hill, Karharbdri coalfield.

Macrotaniopleris  feddeni,® TFeistm. Auranga coalfield (a portion figured in R. G.
S. of India, XIV, pt., 8).

Macroteniopteris  danmoides, Royle s. p. Réjmahél area near Burgo (Pl XXI4, fig. 2);
also Auranga coalfield.

Angiopteridium (7) infarctum n. s.p. Raniganj coalfield (Pl. XXXIVA, figs. 4, 5).

Glossopteris communis, Feistm, Widely distributed ; specimens figured from Ranigan] coal-
field (PL XXXII4, fig. 2) ; Talchir coalfield (Pl. XXXVIII 4, fig. 2).

Glossopteris communis, var. stenonewra, Feistm, Raniganj coalfield (Pls, XXX4, fiz. 3
XXXIIL4, fig. 1) ; also Kdranpira coalfield.

Glossopteris intermilfens, Feistm, Raniganj coalfield (Pl. XXXTIII4, figs. 2-4).

Glossopteris indica, Schimp. Talchir coalfield (Pls. XXIX4, fig. 7 ; XXXVIIT4, 4); also
i Raniganj, Kéranpira, Auranga and Tatapani coalfields.

Glossopteris browntana, Bet., Talehir coalfield (Pl XXIX 4, figs. 1-2); also Raniganj and Ram-
kola-Tatapéni coalfields. :

@lossopteris damudica, Feistm. Raniganj coalfield (Pls. XXXI4, figs. 1-3 ; XXXII4, 1) ;
Talchir coalfield (Pl. XXX4, 2); also Auranga coalfield and Ramkola-Tat,aPzini coal=
fields.

Glossopteris angustifolia, Bgt. Talchir coalfield (nc specimens figured).

Ed

! 1 shall also take in here those fossils which were received since the first part of this namber was written from
the South Rewah basin, the Karanpira and Auranga coalfields.

* This has not been figured here from this group, but the figures of the Kamthi specimens can safely be used for
comparison,

p
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Glossopteris conspicua, Feistm. Auranga coalfield (not figured).

Gangamopteris eyclopleroides, Feistm,  Shipur coalficld (horizon not quite certain).

Anomozamites (balli, n. sp.). Auranga coalfield (recently collected by myself and two speci-
mens figured in R, G. 8. Ind., Vol. X1V, pt. 3).

Niggerathiopsis hislopi, Feistm. Umrét coalficld (Pl. XLVI4, fig. 3); also Ramkola-
Tatapani coalfield.

Riaipidopsis, comp. gingkoides, Schmalh, Auranga coalfield (one leaf figured in R. G. 8. Ind.,
Vol. XIV, pt. 3).

Cyclopitys, Schmalh. (dichotoma, n. sp.). Auranga coalfield (one leaflet figured in R. G. 8.
Ind., Vol. XIV, pt. 3).

6. IRONSTONE SHALES.

Byuisetaccons stems (Jainagur). South Kdranpira coalfield.

Macrotaniopteris danwotdes, Royle, lhid.

Glossopleris communis, Fstm. (Kulti), Raniganj coalfield and South Kéranpdra coalfield.
Glossopt. indica, Schimp.  South Karanpira coalfield.

Glossopt. relifera, Fstm. Ibid.

Glassopt. damudica, Fstm. Raniganj coalfield (Pl. XXX 4, fig. 1) ; South Kéranpdra coalfield.
Glossopt. conspicua, Pstm. South Kdranpira coalfield.

Glossopt. angustifolia, Bgt. Ibid.

Insect-wing-tike fossil. Raniganj coalfield (Pl. XV14, bis. fig. 7).

Noggerathiopsis kaislopt, Fstm. South Kdranpira coalfield.

Coniferous stems (Rhipidopsis 7). Raniganj coalfield (Pl. XLVII4, figs. 5-7).

e. RANIGANJ GROUP.

(Comprising Kédmthi group and Bijori horizon also)—

Schizonenra gondwanensis, Fstm. Raniganj coalficld very numerous (Pls. 14, 114, II14,
figs. 1-2; IV4, 1-2; V4, VI4, VII4, 2; VIII4,IX 4, stems) ; Jharia coalfield (Pl IV 4,
fig. 3); Bokharo coalfield; Kdranptra, Auranga, Ramkola, Tatapini, and Raigarh-
Hingir coalfields ; South Rewah basin ; Sdtpura basin, near Baricondam (P1. 1114, fig. 4).

Phyliotheea indica, Bunb., Raniganj coalfield (Pl. X114, 6); Nagpur arvea (Pl. X114, 3-5, 7-9),

Phylloth. robusta, Fstm, Réjmahal hills (P1. XIV 4, 1-2),

Trizggia speciosa, Royle. Raniganj coalfield (Pls. XI4, 1, 3,4, 5-8; X114, fig. 1); Sitpura
basin; Sikkim (Dr. Hooker’s quotation).

Vertebraria indica, Royle. In most of the coalfields. Specimens figured from Raniganj coal-
field (Pls. X114, figs. 10-11; XIII4, 8; XIV 4, 2-8) ; South Goddvari basin (Kunlécheru,
Pl XII14, figs. 5-6).

Sphenopteris polymorpha, Fstm, Raniganj coalfield (Pls. XV 4, XVI4, 3; XVI4, ks figs. 1-6).

Dicksonia kughesi, Fstm, Jharia coalfield (Pl. XXIIId4, 1-8) ; Sdtpura basin (Pl. XXTII4,
12, 13).

Asplenium whitbyense, Heer. Raniganj coalfield (Pl. XIX4, fig. 2); Jharia coalfield (PL
XL4, 2-3).

Alethopteris (Polypodium) lindleyana, Royle. Raniganj coalfield (Pls. XVIII4, 2 ; XIX4,3,4;
XXI1I14, 11 ; XXXIX 4, 10-11).

1 Only a few of the fossils from this group were figured, most of them agreeing with the same figured from the
other groups.
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Alethopt. phegopteroides, Fstm. Raniganj coalfield (P1. XVIIIL4, 1).

Merianopteris major, Fstm. Raniganj coalfield (PL XIX 4, 9—11).

Macroteniopteris daneoides, Royle. Raniganj coalfield (Pl. XX4, 1—3); Jharia coalfield
(XX14, fig. 1) ; Nagpur area; Aurunga coalficld.

Mucroteniopt. feddeni, Fstm. Négpur area (Pls. XXI4, 3; XXII4, 1—4); South Rewah
basin,

Paleovittaria kurzi, Fstm. Raniganj coalfield (Pl. XLIV 4).

Angiopteridium, comp. meelellandi, Oldh. and Morr. sp, Négpur area (Pl XXI4, figs.
4—7) ; also South Rewah basin.

Glossopteris communis, Fstm, Very widely distributed. The figured specimens are from Ranigan]
coalficld (Pls. XXIV4; XXIX4, 4; XXXV, 1—3; XXXVId,1—2); Jhari coalfield
(Pl. XL4, 4) ; South Rewah basin (P1L.XX1X4, 5,9); Nagpur area (Pls. XXVI4, 1,4 ;
XXVI14,1; XXXVIT4,8); Wardha Valley coalfield (Pls. XXX V114, 4; XXX VIIL4, 1),

Glossopt. communis, var. stenoneura. Raniganj coalfield (XXXVIIIL4, 5).

Glossopt. stricta, Bunb, Nigpur area (Pl XXXVII4, 1, 2); Wardha Valley coalfield (Pl
XXXVIIL4, 3).

Glossopt. ( 7 ) musefolia, Bunb. Nigpur area (Bunb.)

Glossopt. indica, Schimp, Raniganj coalfield (Pls. XXV4, 3; XXXV4, 4); Négpur area
(Pls. XX V14, 3; XXVII4, 3,5) ; Wardha Valley coalfied (PL XXV4,1,2); Kiranpfira
coalfield.

Glossopt. browniana, Bgt. Raniganj coalfield (Pl. XXIX 4, 3, 6,8) ; South Rewah (Sohdgpur,
Pl. XT.4, 5) ; Nagpur area (Pls. XXVI4, 2; XXVIL4, 2); also Raigarh and Hingir coal-
field ; Wardha coalfield.

Glossopt. retifera, Fstm. Raniganj coalfield (Pls. XXVIII4, 2, 7, 10; XLI4, 9) ; Kédranptra
coalfield ; Ramkola coalfield ; Satpura basin.

Glossopt. conspicua, Fstm. Raniganj coalfield (PL XXVIII4, 1, 5, 6, 8, 9); also Karanpiira
and Auranga coalfields.

Glossopt. divergens, Fstm. Ranigan]j coalfield (Pl. XXVIIL4, figs. 8, 4).

Glossopt. damudica, Fstm, South Rewah basin (Pl XL4, 6); also Ramkola coalfield ; Sat-
pura basin ; Négpur area; Wardha coalfield; Kéranpfira coalfield.

Glossopt. angustifolia, Bgt. Raniganj coalfield; (Pls, XXVII4, 6, 8, 9, 11—13; XXXIVA4,
fig. 3; XXXIX4, 1, 2); alsoin the Réjmahél hills; Ramkola coalfield ; South Rewah
basin ; Sétpura basin ; Wardha coalfield ; Kdranpira coalfield ; Auranga coallield.

Glossopt. leploneuwra, Bunb, Négpur area.

Glossopt. formosa, Fstm. Raniganj coalfield (Pl. XXXIX4, 3—7) ; also in Kdranplra coal-
field ; Ramkola and Tatapini coalfields.

Glossopt. orbicularis, Fstm, Ranigan] coalfield (P1. XLI4, 1, 2).

Gangamopteris anthrophyoides, Fstm. Raniganj coalfield (Pl. XXX1X 4, 8).

Gangamopt. whittiana, Fstm, Ranigan] coalfield (Pl XLIII4, 1, 2). '

Gangamopt. hughesi, Fstm, Négpur area (Pl. XLIII4, 6—8).

Belepmopteris wood-miasoniana, Fstm. Raniganj coalfield (Pl XLIIT4, 3—4).

Sagenopteris polyphylla, Fstm, Raniganj coalfield (Pl. XLI4, 3, 4).

Sagenopl. longifolia, Fstm. Raniganj coalfield (Pl XL4, 1).

Sagenopt. ( ?) rhoifolia, Presl. Ranigan] coalfield (Pl. XLIL4, 2).

Actinopteris bengalensis, Fstm. Raniganj coalfield (P1, XIX4, 1).

Anthrophyopsis (7 ) (sp. 7). South Godévari distriet (Pl. XLI4, 5).
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Pterophyllum burdwanense, Fstm. Raniganj coalfield (Pl. XLVIILA, fig. 1).

Niggerathiopsis lkislopi, Fstm. (Bunb. sp.) Raniganj coalfield (Pl. XLV4, 10, 11); South
Rewah basin (XLV4, 1—5) ; Négpur area (Pl. XLV4, 6—9).

Flapidopsis densinervis, Fstm. South Godévari (Kunldcheru, Pl. XLVIA4, 1, 2).

Voltzia heterophylia, Bgt. South Rewah basin (Pl. XLVIL4, figs. 20, 22, 23) ; Raniganj field
scale? (PL XLVIIA, fig. 19).

Samaropsis winged seeds. Raniganj field (Pl XLVII4, figs. 14-15); Sétpura basin (PL
XLVILd, figs. 9-10).

Coniferous stem. Mangli, Wardha coalfield.

Estheria mongaliensis, Jones, Méngli, Wardha coalfield.

Estheria, smaller form. Mangli, Kdwarsa (Wardha coalfield).

Scales of ganoid fishes. Mangli. -

Brackyops laticeps, Owen, Méingli.

Arehegosaurus (7) sp. (?) Satpura basin, Bijori.

d." PANCHET GROUP.

Schizoneura gondwanensis, Feistm. Raniganj coalfield (Pl X 4).

Pecopteris concinna, Presl. Raniganj coalfield (Pl. XVIT4, figs. 1-6).

Cyclopteris packyrhackis, Gopp. Raniganj coalfield (Pl. XVIIL4, fig. 7).

Thinnfeldia, comp. odontopteroides, Feistm. (Morr. sp.) Ramkola coalfield. (Pl XXIII4,
figs. 7-9).

Oleandridium, comp. stenoneuron, Schenk. Raniganj coalfield (Pl. XIX 4, figs. 5-8).

Glossopteris communis, Feistm, Raniganj coalfield ; Ramkola coalfield.

Glossopt. indiea, Schimp. Raniganj coalfield ; Ramkola coalfield (Pl. XXIII4, fig. 10).

Glossopt. angustifolia, Begt. Ramkola coalfield.

Samaropsis, winged seeds. Raniganj coalfield (Pl. XLVILA, 11-13).

Estheria (? mangaliensis, small form) ; Raniganj coalfield.

Gonioglyptus longrostris, Huxley. Raniganj coalfield.

Packygonia incurvata, Huxley, Itid,

Ankistrodon indicus, Huxley, Ihid.

Dicynodon orientalis, Huxley. Ibid.

2. SUPPLEMENTARY LIST OF LOCALITIES AT WHICHE LOWER GoNDWANA FOSSILS
WERE FOUND.

Since I have written the list of localities in the first part of the present
number (Damuda-Panchet Flora, see this Vol. No. 2, pp. 22-47), Lower Gond-
wana fossils-have been collected at several new localities, which are not contained
mn that list. Tor the sake of completeness they are given now; I arrange the
localities according to the groups. I also add a few localities which T have over-
looked when writing my first list.

a. TALCHIR GROUP.

Numerous additions were made by myself to our collections of Talchir plants
and also a new locality was added.
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LarrauA® hill, northern face of, opposite Panripura, Auranga coalfield.—(Feist-
mantel, 1881. New locality.)

Equisctaceous stalks.
Gangamopteris cyclopferoides, Feistm.

a . var. subauriculela.
oo s VAl acumninaid.
23 5 var. attenunaete,

% s var, cordiforniis.

»  comp. spathulata, Me’Coy,
Niggerathiopsis hislopi, Feistm.
Samaropsis, winged seeds,

RikBA, 2 miles, north-north-west of, Chano-basin, Kdranpiira coalfield.

This locality was already mentioned before as below the junetion of the Tordag
and Lurunga streams. I only mention it, because I have brought recently
very numerous specimens from here which will be figured and deseribed in
a subsequent fasciculus.

Quite lately Mr. Th. Hughes added a new locality from South Rewah :

ANUKPUR, Sohagpur district. (Th. Hughes, 1881.)

Gangamopteris eyclopteroides, Feistm., and varieties.

4. KARHARBARI BEDS,

PassErABHIA, No. 23D shaft, Karharbdri coalfield (Srd seam). (Feistmantel, 1881.)
Fyuiselaceous stalks.
Gangamopleris cyclopteroides, Pstm,
Glossopteris communis, Fstm.
Néggerathiopsis kislopi, Fstm. (Bunb. sp.)

Deamyr, South Rewah, Sohdgpur distriet, south-east of Pali, about 2 miles south-
cast of Khaira (Th. Hughes, 1881).
The fossils represent mostly—
Noggerathiopsis kislopi, (Bunb, sp.) Fstm.
Carpolithes milleri, Fstm. This fruit which was already described by me from the
Karharbéri coalficld, and supposed to belong to Néggerathiopsis, is here very
numerous, also in company with this latter fossil.

¢. BARAKAR GROUP.

AnranvUrA (Joogra), Ghui river near, 1 mile south of Jugra, 11 miles south-west
of Hazéribdgh, (Feistmantel, 1881.)
Vertebraria indica, Royle.
Glossopteris indica, Schimp.

9 communis, Fstm,
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BALUNAGUR, outlier of, at the north-east corner of the Auranga coalfield, (Teist-
mantel, 1881.)

Vertebrarin wndica, Royle.
Glossopteris communis, Fstm,
Glossopleris sp.

BISHUNPUR river, 3% miles south-east of Balumath, North Kdranpira coalfield.
(Feistmantel, 1881.)

Vertebiaria indica, Royle.
Glossopleris communis, Fstm.

3 comm., var. slenoneurs, Fstm.
. indica, Schimp.
Noggeratfiopsis fislopi, Fstm,
Squame.

JUGULDUGGA, south and south-east of, in the Auranga coalfield. (Feistmantel,
1881.)

Vertebraria indica, Royle.

Murup, Sukree river, west of, Auranga coalfield. (Feistmantel, 1881.)
Vertebraria indica, Royle.

SUKREE RIVER, east of Rdjbar, Auranga coalfield. (Feistmantel, 1881.)

Schizonewra gondwanensis, Fstm,
Fertebraria indica, Royle.
Glossopleris communis, Fstm.

o inidica, Schimp.
i conspicua, Fstm.
5 damudica, Fstm.,
5 angustifolia, Bgt.

SUKREE RIVER, west of (and close to) Gurtir, Auranga coalfield. (Fuistﬁmntel,
1881.)

Fertebraria indica, Royle.
Glossopteris communis, Fstm.

- endica, Schimp.
i damudica, Fstm.
Macroteniopteris feddent, Fstm,
3 daneoides, Royle.

Anomozamites (balli n. sp.)
LRhipidopsis, qinghotdes, Schmalh,
Oyelopitys (n. sp. dichotoma).
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4. TRONSTONE SHALES.

Jarvacur, north of Rénchi and Pittoria, in the South
the Naikoree river. (Feistmantel, 1881.)

FByuiselaceous stems.

Macroteniopleris danzoides, Royle.
Gtlossopl. communis, Fstm.

5 indiea, Schimp.
% retifers, Fstm.
i damudica, Fstm,
" conspicna, Fstm.,

N angustifolio, Bgt.
Niggerathiopsis hislopi, Fstm.
Squaima.

e. RANIGANJ GROUPL.

Kdranpira coalfield, on

BureAOY, 2 miles west of, in Ganéshpur river, North Kéranptra coalfield. (Feist-

mantel, 1881.)

Vertebraria indica, Royle,
Glossopleris communis, Fstm.

2 damudica, Fstm,

33 retifera, Fstm,

2 angustifolia, Bgt.
Squama.

Harpr near, about 15 miles south-east-south of SBohdgpur

Vertebraria indica, Royle.

Glossopleris communds, Fsbm.,
Niggerathiopsis kislopi, (Bunb. sp.) Fstwm,
Voltzia haterophylla, Bgt.

Samaropsis (?) seeds.

JueULDUGEA, inlier 11 miles north of ; Auranga coalfield.

Sehizoneura gondwanensis, Fstm.
Vertebraria indica, Royle.
Macroteniopteris danzoides, Royle.
Glossapleris communis, Fstm.

2 conspicua, Fstm.
» angustifolia, Bgt.
Squame,

K ACTODHAR, about 11 miles west of Sobhdgpur. (Th. Hug
Glogsopteris communis, Fstm,

. (Th. Hughes, 1880.)

(Feistmantel, 1881.)

hes, 1880.)
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SHIRUVELI, east of the village ; South Godavari district (W. T. Blanford, Ree. Geol.
Surv. of India, Vol. IV, p. 114:; 1871). This and the following were over-
looked by me when writing my first list. Mention is made of—

Glossopteris (sp?)
Pecopteris (7)
Vertebraria.
Calamites (7)

SiNGARAM, rocks near, South Goddvari district. (W. T. Blanford, Z ¢ (1881),
p. 109.)

Glossopleris (sp.)

Taxpwa, Gurhee river, 2 miles south-east of Kéranpura coalfield. (Feistmantel,
1881.)

Schizonenwra gondwanensis, Fstm.
Vertebraria indica, Royle.
Cyathea (7)

Glossopteris communis, Fstm,

b indica, Schimp.
% conspicua, Fstm,
o Jormosa, Fstm,

Semaropsis ? winged seeds.

There are a few other fossils from some other localities in the South Rewah
hasin, which only arrived shortly, and have not been examined yet.
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Motiir horizon, in the Satpura basin
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" in Australia . ¥
" in England . 4 . .
,, in India . - 5
i in Ttaly . . 5
- in Siberia . R .
i indica, Bunb. : : 5 ‘ -
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Porsa, Wardha coal-field : fossils from ; . . . - ‘. ; o e s . 21,44
Pteridophyta . 5 5 . ¥ . 3 . i . e . 58
Pteris sagittefolia, Raﬂd.l : : ; ; . i . ' A e I 112
Pterophyllum, Bgt. . . : g : . ] : : . : - 116
i sp- i 8 . . . : . ‘ ; 117
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PLATE XVIIA

PANCHET GROUP.

Figs.  1—6. PECOPTERIS CONCINNA, Presl., page 82. Various fronds of this peculiar fern,
resembling so closely its European representative. The specimens show I think
clearly that the frond was only bipinnate. ]

Fig. 1a

CYCILOPTERIS PACHYRHACHIS, GOpp., page 84. The specimen is only fragmentary,
but still I think sufficient for the above identification ; the rhachis of the pinn=
is proportionally thick, the leaflets and the distribution of veins cyclopteroid.

All these specimens are from Maitidr, north-west branch of the Numia river, north-
west of Assensole, Ranigan] coal-field.
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Fio 1.
Figs. la. & 14.
Fig. 2.
Fig. 2a.

PLATE XVIIIa4

RANIGANJ GROUP.

ALETHOPTERIS PHEGOPTRROIDES, Feistm., page 81. Two fronds of this large and
nice fern, the relation of which to the living Phegopieris is very conspicuous.
The rhachis of the frond is traversed by a middle line, or better said, a thin
longitudinal rib, although the dranghtsman did it somewhat too regular. I
believe them to bipinnate fronds ; but even in this case they must have been
of considerable size, as the preserved portions appear to be only about one-third of
the entire length of the frond.

Are enlarged portions of a pinna showing the venation of the pinnule,

ArgrroprEris (Polypodium) winorevaxa Royle, page 8. A portion of a sterile
pinna. It lies with the specimen figured on Pl, XIX4., fig. 4, on the same
piece of shale.

Enlarged pinnula showing the venation.

These specimens are from the Raniganj coal-field.
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PLATE XIXu4.
PANCHET GROUP.

OLEANDRIDIUM, comp. STENONEURON, Schenk, page 92. Basal (figs. 5, 6) and
apical (figs. 7, 8) portions of a tmniopteroid plant referable to the above species.

From near Maitdr, north-west branch of the Nunia river, north=west of Assensole,
Raniganj coal-field.

RANIGANJ GROUP.

AcTiNopTERIS (?) BENGALENSIS, Feistm., pages 114-115.  One of the peltate leaves
is almost entive, and there is a fragment of another one. The first one exhibits
in the centre, what appears to be the point of attachment.

Shows a portion of the leaf enlarged.

ASPLINIOM WHITBYENSE, Heer, page 79. Two pinnule. One enlarged in fig. 2a.

Arrriorterts (Polypodinm) rivpreyana, Royle, page g0, Two fragments of
fertile pinne showing polypodiaceous fructification.

Mzrraxorreris aasor, Fstm., page 84. Apical portions of pinne of the frond

exhibiting distinctly the thin nature of the leaf substance and the character
of the veins,

All these are from the Raniganj coal-field.
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PLATE XX

RANIGANJ GROUP.

Figs.  1-=3. MACROTENIOPTERIS DANZoIDES, Royle, page 88. Portions (apical, middle, and basal)
of the leaf, from which a good idea about its size and shape may be formed. The
veins, single and forked alternating; ave very widely distant, more than in any
other species of this genus.

Figs. 1la, 3a. Enlarged portions showing the venation,

From near Raniganj, Raniganj coal-field.
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PLATE XX1I4.
RANIGANJ (Kémthi) GROUP.

MacrormNTOPIERTS DANZOIDES, Royle, page 88.
The apical portion of the leaf ; veins almost horizontal.

From the Jharia coal-field.

MacrorzmNtoPTERTS FEDDENI, Feistm., page 89, Apical portion of another broad -
leaved form with very closely set veins, single and forked.
A portion enlarged.

From Kémthi, Nigpur area. (Collected by Mr. F. Fedden, Geological Survey.)

ANGIOPTERIDITN, comp. MC'CLELLANDI, Oldh. sp., page 92,
plonm.

A portion of the leaf enlarged,

Fragments of

From Kamthi, Nigpur area.

BARAKAR GROUP.

MAcroTENTOPTERTS DANZEOIDES, Royle, page 88. The basal portion of a very
large frond, with very far apart veins,

From Burgo, in the R4jmahal hills, on a piece of shale together with Gossopteris,
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PLATE XXIIa
KAMTHI (Raniganj) GROUP.

Figs.  l==4. MACROTENIOPTERIS FEDDENI, Feistm., page 89. Various portions of the frond;
fig. 2 apical, fig. 3 middle, fig. 4 lower ; veins very closely set, almost horizontal,
except in the apical portion, where they are oblique and somewhat eurved up.
The apieal portion, fig. , resembles very much the same part in some specimens of
Macroteniopteris lata, Oldh. and Morr., from the Rijmahél group, Réjmahdl hills.

Fig. 2. Shows the venation.

From Kdmthi, Nigpur area. (Collected by M. F. Fedden.)
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PLATE XXIITu4,
PANCHET GROUP.

TainnrELDIA, comp, ODONTOPTEROIDES, Morr., sp., p, 85.
TR protriiddin
it 5 . ‘ .
GLossoPTERIS iNDIQA, Schimp., p. 101, Fragment of a leaf in association
with the former species,

From the Ramkola coal-ficld.

RANIGANJ GROUP (Bijori horizon),
DicksoNia mvanssi, Feistm., p. 78. Two apical portions of the frond.
Enlarged leaflets. Fig. 8.—One leaflet of another specimen, with more
entire pinnule,

From the Jharia coal-field,

ALETHOPTERIS (Asplesium) WHITBYENSIS, GOpp. (Heer), p. 79. This speci-
men, if compared with Aleth, lindleyana on PI, XXXIX4, 10—11, ap-
pears considerably distinet, and I therefore place it with Asp. whithyense,
Heer: it reminds very much of specimens figured in my Jabalpur Flora,

From the Raniganj coal-field,
Dicksonia (?) nvemss » Feistm., p. 78. Small fragments of a pinna.

From the Sdtpura basin, near Buricondam,

RANIGANJ AND BARAKAR GROUP.

In the above group peculiar leaflets occur, four figures of which are given,
They all exhibit very nearly the same shape, are covered with small tuber-
cles within and with larger ones along the margin. When examined with
the lens, a very fine net venation can be observed in some of them. They
appear to be fertile leaflets of some fern, which, however, is impossible to
identify. But they are in so far of interest as they occur in the Raniganj
and Bardkar group equally.

From the Raniganj coal-field (Raniganj group) and Talehir - coal-field (Bara-
kar group),
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PLATE XXIVa4.
RANIGANJ GROUP,

This specimen is figured to show how crowded the Fossils are in the shale af certain localities.
This is especially the case in the shales of the Raniganj group, wherever it occurs, But it is also so
in the Karharbdri beds of the Karharbari coal-field.

This specimen is from the Raniganj group of the Raniganj coal-field.
There are represented :—

SCHIZONEURA GONDWANENsIs, Feistm.: leaved branches and stems,
GLossorTERIS c?mrﬁi(irﬂié\,' Feistm, : the leaf in the left corner.
GLOSSOPTERIS TWSICS, Schimp. : the other leaves,

[\.\“l {7

——

Wt
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PLATE XXVa4
RANIGANJ (Kdmthi) GROUP.

GrossopTERIs INDICA, Schimp., page 101. From Isipur, south of Chanda, Wardha
Valley coal-field.

Grossorreris 1vpIcA, Schimp., page 101. A basal portion of a frond, showing

larger meshes close to the midrib, which become oblong and narrow towards the
margin.

From the Raniganj coal-field.
BARAKAR GROUP.

Grossorrrris paMupica, Feistm., page 105, A variety with somewhat more
oblique veins.

From the Talchir coal-field.
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PLATE XXVIia
KAMTHI (Raniganj) GROUP.

Figs.  1—4. GrossorrTsris communis, Feistm., page 98. A narrow net venation throughout.

Fig, 5. Grossorrrnts 1NpIca, Schimp., page 101.  Larger meshes towards the midrib,
becoming long and narrow towards the margin.

Fig, 2. Grossopreris BrowNIsNa, Bgt., page 102, Polygonal meshes throughout the leaf.
(Bee also Pl. XXVII 4., fig, 2.)

All these leaves show also a fructification, and it is the same in all of them.

All the specimens are from the Ndgpur area,—ziz,, figs, 1 and 4 from Silewdda ;
figs. 2 and 3 from Kémthi.
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PLATE XXVIIg
KAMTHI (Raniganj) GROUP.

Grossorreris comuuns, Feistm., page 98. Fructificating.

GurossoprEnIs BROWNIANA, Bgt., page 102, Fructificating.  (See also
PL XXVIl4, fig. 2)

GrossorTERIS INDICA, Schimp., page 101, Fig, 5, fructifieating ; fig. 38,
showing well the pointed apex. Both showing well the larger meshes
towards the midril,

From the Nigpur area : figs. 1, 3, 5 from Silewada ; fig. 2 from Kamthi,
GLoSSOPTIRIS BROWNIANA, Bgt., page 102.

From the Raniganj eoal-field,

fronds of this narrow-leaved form, one of those originally deseribed by
Brongniart.

Grossorrers ANGUSTIFOLIA, Bgt., page 105, Various, mostly young

From the Raniganj coal-field.

Busal portions of leaves without a distinet midrib, this being replaced by
several distinet veins which are forked and form anastomoses, especially
towards the margins. These are characters which necessarily refer
these specimens to Gangamopteris, although no idea can be formed aliout
the shape or size of the leaf, though they remind very much of some
of the long-leaved forms of the Talchir-Karharbéri beds,

From the Raniganj coal-field,
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PLATE XXVIII4
RANIGANJ GROUP.

Figs. 1, 5, 6, 8, 9. Grossoprers CONsPICUA, Feistm, page 104. One of the nicest and most
typical forms, with large regularly shaped and sized nets,

Figs. 2, 7, 10. Guossorreris RETIFERA, Feistm., page 108. Nets somewhat smaller than in

the former, though equally regular.
Figs, 8, 4. GLOSSOPTERIS DIVERGENS, Feistm,

» page 104.  An oval leaf, with veins diverging
(downwards and upwards).

From the Raniganj coal-field.
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PLATE XXIX4.

RANIGANJ GROUP.

(iT0SSOPTERIS BROWNIANA, Bgt., page 102. Nets somewhat larger than in the
ordinary form, but hardly justifying a separation.

Grossopreris coMmunis, Feistm., page 98. Apical portion.

These specimens are from the Raniganj coal-field.

GrossorTERIS COMMUNIS, PFeistm., page 98. Varieties with a somewhat wmare
straight venatiown.

From South Rewah (3. G. Medlicott).

BARAKAR GROUP.

Grossopreris BROWNIANA, Bgt., page 102. Like figs. 3, 6, 8,
A pi it sk

G LOSSOPTERIS I\.QQA, Schimp., page 101.

These speeimens arve from the ferruginous shales of the Talchir coal-field,
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2, 2,

PLATE XXXu4
TRONSTONE SHALES.

GLossOPTERIS DAMUDICA, Feistm., page 105.
a very large frord, of this typical form,

From Kulti, Raniganj coal-field.

SARAKAR GROUP.
GLossOPTERIS DAMUDICA, Feistm., page 103,

From the Talchir coal-field.

The upper portion, with the apex of
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PLATE XXXI4.
BARAKAR GROUP.

G LOSSOPTERIS DAMUDICA, Feistm., page 105.  In the apical portion, fig, 3, the veins
run out to the margins very obliquely, but the character of the nets 1s the same
as in the others,

It appears also that the Bardkar forms of this species have somewhat narrower
leaves than those in the higher groups, while, however, all other characters remain
the same.

From Kumerdhubi in the Raniganj coal-field,

(GLOSSOPTERIS, sp., page 104. Fragments of a leaf, showing a peculiar net venation,
which, if the leaf were known in a greater portion, would probably show it to be
a distinet species, for which I would then propose the name @7, ingens,

From Kumerdhubi, Raniganj coal-field,
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PLATE XXXITA4
BARAKAR GROUP.

1, Grossorrrris paMUDIcA, Feistr., page 105, Specimen showing the basal portion.

2. GuossopTERIS CoMuuNis, Feistm., page 98, Typical form.

3. The variety of @/, communis, Feistm., which T distinguished as sienoweuwra. See
page 99.

All from Kumerdhubi, near Barikar, Ranigan] coal-field.
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PLATE XXXTII4.

BARAKAR GROUP.

Figs. 1, la. (GLOSSOPTERIS COMMUNIS, var, STENONEURA, Feistm., page 99.
la, Showing the venation.
Figs. 2,3, 4. Gurossorreris INTERMITTENS, Feistm., page 99. Another peculiar form, in which
pot all veins form nets, some being only forked. Fig. 3 represents this species
,\y best, while in the two others the veins are too strongly shown at the point of
Vg 7 il passing out from the rib.

R Figs, 3a and 4o were given to illustrate the venation, but I am sorry to say that
they are misdrawn—an evil which is not always under the control of the author.
Fig. 5. Guossorreris BrROWNIANA, Bgt. The original specimen at least represents this

species, while the drawing is made useless by bad printing.

From Kumerdhubi (1, 5) and Nirsha (2~=4), Raniganj coal-field.
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PLATE XXXIVa4
RANIGANJ GROUP.

Figs. 1, la. GrossopterIs, probably BROWNIANA, Bgt., page 102. A narrow-leaved variety.

Fig. 3. GLOSSOPTERIS ANGUSTIFOLIA, Bgt., page 105. (See Plate XXVII4., the same
form.)

Figs. 2, 24, GrossorTrris, probably ANGUSTIFOLIA, Bgt. T have not finally identified this form,
as it combines with the size and shape of the leaves of Glossopt. angustifolia, u
venation somewhat abnormal and differing from that of the latter species.

These are from the Raniganj coal-field.

BARAKAR GROUP.

Figs. 4,5, ba. ANa10PTERIDIUM INFARCTUM, Feistm., page 98. A teniopteroid plant characterised
by the great number and closeness of the veins, It appears to belong to the
genus Angiopleridinm.

From Kumerdhubi, Raniganj coal-field.
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PLATE XXXVa.
RANIGANJ GROUP.

Figs. 1, lae. GLOsSOPTERIS COMMUNIS, Feistm., and GI. dndica, Schimp., pages 98, 101. One
leaf lies on top of the other. The larger Jeaf, with the pointed apex and with
the narrower net venation throughout, is GZ. communis, Peistm,

The other one, which is below, shows a larger net venation towards the midrib. .

Figs. 2, 3, 3¢,  GLOSSOPTERIS COMMUNIS, Feistm., page 98, Very typical leaves; fig. 2 showing

well the pointed apex.

4. GrossoprERiS 1NDICA, Schimp., page 101. The veins unfortunately somewhat in-

distinet in consequence of bad printing. '

All from the Raniganj coal-field.
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PLATE XXXVIa
RANIGANJ GROUP.

Figs. 1,2 GroseopTErIs comuuns, Feistm., page 98. Two very fine fronds; fig. 2 almost
quite complete. It shows distinetly the charaeters of the midrib, broad in the
basal portion and tapering towards the apex. The midrib in hoth specimens
shows that peculiar celled appearance which I have mentioned in the text, and
which I have hitherto only observed in this species.

Both from the Raniganj coal-field.
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1—4.

3, 3a.

PLATE XXXVII 4.
KAMTHI (Raniganj) GROUP.

(GrossorTERIS sTRICTA, Bunb., page 100, I believe these two specimens to repre-
sent Sir Bunbury’s species ; 1« show the veins.

Grossopreris communis, Feistm., page 98. A portion of a very large specimen,
with a thick midrib, longitudinally furrowed below.

These are from Kamthi, Nagpur area.

GrossorTerts coMmMUvis, Feistm., page 98. The upper portion of a leaf, with the
apex. Veins exceedingly fine.

From Isapur, south of Chanda, Wardha Valley coal-field,
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PLATE XXXVIIIA.
KAMTHI (Raniganj) GROUP.
G'LOSSOPTERTS cOMMUNIS, Feistm., page 98. The apex somewhat more obtuse than
usually,
GrLossoPTERIS STRICTA, Bunb,, page 100, The apical portion.

Both from Isdpur, south of Chanda, Wardha Valley coal-field.

G1LOSSOPTERIS COMMUNIS, var. STENONEURA, Feistm., page 99.

From the Raniganj coal-field.

BARAKAR GROUP.

GrossorTERis coMMunis, Feistm., page 98. A middle portion of a frond: the
midrib exhibiting again the cellular appearance.

GrossorTERIS INDICA, Schimp., page 101. A complete but only small leaf, though
exhibiting well the characteristic venation,

From Gopalprasid, Talchir coal-field.
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PLATE XXXIX 4.
RANIGANJ GROUP (Bijori horizon).

igs. 1,2, 1a. GrossorTerIs AN@USTIFOLIA, Bgt., page 106. These leaves I believe to be the typi-

cal forms of the species. It was on these that I observed the marrow longitudi-
nal space along the margin, which is perhaps indicative of the fructification.

3—T7. GLOSSOPTERIS FORMOSA, Feistm., page 106, A narrow-leaved form, with conspicuous
nets; it represents heve the Glossopleris conspicua amongst the broad-leaved
forms,

8—~B8z. GANGAMOPTERIS ANTHROPHYOIDES, Feistm., page 108. One leaf only occurred ;
shows great relation to some species of the living dnilrophyum.

10—-11. Arermoereris (Pol ypodium) rINDLEYANA, Royle, page 80. Fig. 10 I helieve

to be the top portion of the same species of which fig. 11 is the lower portion.
Both show also a distinet appearance from Asplen. whithyense, and if we take
the fertile fronds on Pl. XIX4., figs. 3 and 4, into consideration, then I thiuk
to be justified in referving this species closer to Polypodium than to Asplenium,

All these specimens are from the Raniganj coal-field.

9—972. GANGAMOPTERIS, sp., page 110, A small, roundish leaflet, without a midrih, but
with a radiary net venation.

From the Sitpura basin, near Baricondam,
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PLATE XL a.
RANIGANJ GROUP.

SAGENOPTERIS () LONGITOLIA, Feistm., page 113. A fingered leaf, the systematical
place of which is not quite certain ; the leaflets have a narrow net venation and a
midrib vanishing towards the apex. _

Was intended to show the net venation, but the meshes are far too broad for that
scale.

From the Raniganj coal-field.

ArprHOPTERIS (Asplenium) WHITBYENS1S, Gopp. (Heer), page 79. Small pinne ;
the venation indistinet.

GrLoSSOPTERIS COMMUNIS, Feistm., page 98,

4. Anenlarged portion, showing the character of the net venation,

These three latter from the Jharia coal-field.

Grossorreris BrowNIANA, Bat., page 102, 5a.  An enlarged: portion.

GLOSSOPTERIS DAMUDICA, Feistin., page 105,

These two are from Sohdgpur (J. G. Medlicott) in the South Rewah basin..
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PLATE XLI4.
RANIGANJ GROUP.

Figs. 1, 2. (GLOSSOPTERIS ORBICULARIS, Feistm., p. 107.

Higs. 3, 4. Sacmrorreris porveuynLna, Feistm., page 113. Another fingered leaf, with a con-
spicuous net venation in the single leaflets, the midrib distinet in the lower por-
tion, though vanishing towards the apex. Trom this latter character and from
the eircumstance that it is a composite leaf, T class it for the present with Sage-
nopteris ; it is, however, very possible that this species, together with that figured
on Pl. XL4 (fig. 1), form a distinet genus, for which, as said in the text, T
would propose the name Daclylopteris.

Tig. 7. Is possibly a leaf of a Sagenopteris, page 114,

Fig. 8. Grossopreris sp., top portion of either a Glossopl. comspicwa or perhaps G7.
damudica.

Tig. 9. GuoesoPIERIS RETIFERA, Feistm., page 103.

All these specimens are from the Raniganj coal-field.

Fig. 5. AnrHROPHYOP®S sp., page 115, Is wrongly placed, should have been placed
vertically.

Fig. 6. Sacuyorrzris? (or? perhaps a small specimen of Gangamopteris angustifolia,
Mc’Coy).

These two latter from the South Godavari district, near Kunlacheru,
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