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Abstract. The coral fauna from Bathonian-Oxfordian strata of Kachchh, Westem India, originally described by GREGORY (1900), is
revised. Based on large own collections, 52 taxa of corals are described including Cryptococnia wegeneri sp. nov.. By far the most
prolific coral locality lies within the upper part of the Patcham Formation (Late Bathonian/Early Callovian) at the center of Jumara Dome
and yielded 41 taxa. The distribution of the various taxa within the Kachchh Basin is given, as is inforn*1tion on the major coral concen-
trations.
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Zusammenfassung. Die urspriinglich von GREGORY (1900) beschricbene Korallenfauna der Bathon-Oxford-Schichtenfolge von
Kachchh, westliches Indien, wird, basierend auf umfangreichen eigenen Aufsammiungen, reviliert. - 2 Korallentax: werden beschricben,
darunter Cryptocoenia wegeneri sp. nov., Die bei weitem arten- und individuenreichste Korallenlokalitat liegt ‘m Zentrum des Jumu-a
Dome und findet sich im oberen Teil der Patcham Formation, die den Grenzbereich Bathon-Callov umfaBt. Die Verbreitung der . izelnen
Korallentaxa im Becken von Kachchh wird angegeben, und die wichtigsten Korallenvorkommen werden kurz vorgestetit.
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Introduction

Kachchh, a district of the Indian state of Gujarat, has
becn famous for its rich Jurassic faunas for more than
150 years. Extensive collections of these faunas by
GRANT, WYNNE, FEDDEN, BLAKE, STOLICZKA,
RANATH and others in the last century and the early
part of this century formed the basis of a series of
monographs published in the Memoirs of the Geo-
logical Survey of India in which the most important
faunal groups were dcscribed. Thesc included the
amnionites (WAAGEN 1871, 1873-1875; SpaTit 1924,
1927-1933), brachiopods (KITCHIN 1900). echino-
derms (GREGORY 1893), bivalves (KITCHIN 1903, Cox
1940, 1952), and corals (GREGORY 1900). However,
carlier descriptions of fossils from Kachchh reach
back even to the first half of the last century (e.g.
SowERBY 1840a. b).

When, in the 1890s, GREGORY started to work on
the corals from Kachchh, the collection at his disposal
numbered ncarly 8000 specimens. He classified this
vast material into 71 species. 65 of them new.

GREGORY was fully aware of the high variability of
the taxa, according to him (GREGORY 1900: 1) this
being the main reason why the completion of his
monograph took several years. Although GREGORY
did a splendid job, there is no question that in the 90
years, which clapsed since the publication of the
monograph, views and concepts about coral taxonomy
changed considerably, in particular duc to new
insights into the biology and variability of living
corals. When we therefore started a palaeoecological
analysis of the most prolific coral site in Kachchh,
two levels in the Patcham Formation of Jumara Dome,
we felt that meaningful results of our analysis re-
quired a revision of the corals in the first place. This
is the rationale of the present paper.

Our work was facilitated by the work of BEAUVAIS
who in 1978 published a revision of some of the corals
of the GREGORY collection in the Natural History
Muscum London.

Geological and stratigraphic framework

In Kachchh, Jurassic sediments crop out in a serics of
domes arranged in two more or less east-west running
belts, the so-called Kachchh Mainland and the
‘Islands’ (Text-fig. 1) situated in the Great Rann of
Kachchh.

During the Jurassic, Kachchh formed a peri-

cratonic rift basin situated at the western margin of
the Indian plate (c.g. Biswas 1987). Inundated by the
sea in Bajocian times, shallow marine conditions per-
sisted until the carly Cretaceous. In the Jurassic,
sediments ranged from ncarshore coarse-grained sili-
ciclastics to offshore clays and silts. Carbonate sedi-
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an abundant and highly diverse coral fauna are arrowed. cl:
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ments are rare and confined to the Bathonian Khavda
Formation and the Bathonian/Lower Callovian
Patcham Formation.

Despite the rich ammonite faunas no detailed bio-

stratigraphic framework exists for the Jurassic of
Kachchh. Of the various lithostratigraphic schemes
we adopt the traditional one outlined in Text-fig. 2.

Distribution of corals in the Jurassic of Kachchh

Duc to the predominance of siliciclastic facies in
the Kachchh Basin, suitable environmental conditions
(clear water, hard substrates) for extensive coral
growth rarely existed. Becausc of this, corals usually
do not constitute clements of any significance among
the benthic communities inhabiting the basin, except
for three notable exceptions. The first exception refers
to two closely adjacent levels within the upper part of
the Upper Bathonian/Lower Callovian Patcham For-
mation at Jumara Dome (Text-fig. 3). There, a diverse
and abundant fauna of corals occurs associated with
brachiopods, bivalves, and gastropods in bioclastic
wackestoncs (Text-fig. 4). The bulk of GREGORY's and
our material comes from thcse two levels. Although
quite diverse, only few morphotypes occur in this
coral fauna, with hemispherical to flat growth forms
dominating. Alrcady GREGORY (1900) noticed the
virtual absence of branched corals. Apparently, the
corals formed meadows on soft, but stable substrates.
The ecology of these coral layers will be discussed
elsewhere (FORSICH et al., in prep.).

A second horizon in which corals constitute the
dominant part of the benthic biota occurs within the
Callovian Chari Formation of Habo Dome. There,
near the top of a thick sandstone unit exposed for a

Text-fig. 4. Coral asscmblage from the lower coral level at
Jumara Dome.

considerable distance along the crest of the dome,
large heads of Amphiastraea piriformis form a mono-
specific coral layer associated with several byssate and
ccmented bivalves (Text-fig. 5). In contrast to
KANJILAL (1990) who interpreted this coral occur-
rence as "almost a coral bioherm”, we could not detect
signs of reef growth. Many of the Amphiastraea heads
apparently grew in different directions at different
times, indicating that reworking of the hecads and re-
established growth were characteristic features of an
environment with periodically shifting substrates and
relatively turbid water (FURSICH et al., in prep.).

A third horizon at which corals are common lies
within parts of the Callovian Chari Formation at
Keera Dome (Text-fig. 6). Low diversity coral
assemblages form parts of reworked shell beds. The
corals are often worn, bored and most likely have
undergone some transport.

A list of corals, together with their distribution and
some information on their stratigraphic position is
given in Table 1 (see Appendix). Not all species de-
scribed by GREGORY arc present in our material
(Table 2). This is partly duc to the fact that not all
coral localities which are mentioned in GREGORY
(1900) could be visited. Moreover, some of the prolific
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Text-fig. 5. Section through the top of the middle sandstone
unit of the Chari Formation on top of Habo Dome. For key
see Text-Fig. 3.
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coral levels apparcently have been extensively collected
in the last century (hence GREGORY's vast collection),

so that rare specics no longer could be obtained.

Material and methods

Morc than 1200 specimens, collected between the
ycars 1988 and 1992, were available for study. The
specimens arc generally well preserved, although the
original aragonitic skelctal matcrial has been rc-
placed. during diagenesis, by calcitc. Part of this ma-
tcrial has becn deposited in the collections of the De-
partment of Geology, Rajasthan University, Jaipur
(RUC19921 ...), a reference collection in the collec-
tions of the Palacontological Institutc, Wiirzburg Uni-
versity (PIW1993VIII ..). In addition, the specimens
of thc GREGORY Collcction housed in the Natural
History Muscum, London, werc consulted (BMNH
R...). Somc of these specimens have reccived two
registration numbcers. In these cascs, the ncw number
(with 5 digits as opposcd to 4 digits of the old num-
bering system) has been given in this paper.

The synonymy lists of the various species arc by no
mcans cxhaustive; usually only first references and
thosc pertinent to the Indian material arc given. For
classification of higher taxa, the scheme of LOSER

(1992) is followed, except when stated otherwisc

Details of thc microstructurc of the skcletal cl-
cments of Middle Jurassic corals arc. except for few
familics and genera (Gill. & LAFUSTE 1971, GILL
1975, 1982a, GILL & Russo 1980, RONIEWICZ 1982,
GiLL. & LOREAU 1988), not availablc. This fact ham-
pers the assignment of taxa to higher taxonomic units.

There is no gencral agreement on the significance
of individual morphological featurcs of Jurassic corals
for dcfining specics, and the variability of many fca-
tures is still insufficiently known. Conscquently, the
idcal approach is to discuss and revisc specics by spe-
cics bascd on large matcrial, thercby being able to
takc into account intraspecific variation (c.g.
LATHUILIERE 1988, 1990). In the casc of the corals
from Kachchh this would havec mcant a far more
extensive trcatment of the various taxa, somcthing
beyond the scope of this paper. We have stecred,
therefore, a more traditional coursc in the following
taxonomic descriptions.

Taxonomy

Class Anthozoa EHRENBLRG 1834
Subclass Zoantharia BLAINVILLE 1830
Order Scleractinia BOURNE 1900
Suborder Archeocaeniida ALLOITEAU 1952
Family Actinastraeidae ALLOITEAU 1952

Genus Actinastrea D'ORBIGNY 1849

Type species. Astrocoema goldfussi DORBIGNY 1849 (= Astrea
geminata GOLDFUSS 1826 (pars)).

Actinastrea bernensis (KOBY 1886)
Plate 1, Fig. 8

1886 Astrocoema bernensis sp. nov. - KOBY: 291, pl 86, figs.
9-10.

1900 Astrocoenia bernensis KOBY var. indica var. nov, -
GREQORY: 62. pl. 15, figs. 6-7.

Material. 7 specimens (RUC19921 9); 2 specimens (BMNH R5278)
from the GREGORY Collection.

Horizon and locality. Patcham Formation of Jumara Dome: Chari
Formation of Keera Dome.

Description. Corallum nodular, cerioid to sub-cerioid.
corallites small (1-2mm in diameter), wall septothecal
and/or parathccal, prominent. Occasionally, the walls
between two adjacent corallites arc scparated by thin
cocnostcum. Corallites commonly hexagonal, pen-
tagonal, quadrangular, or subcircular, and rarcly
circular. Scpta 16-25, occasionally subconflucnt.
Scptal surfaces with small granulcs or spincs, upper
margins of scpta dentatc. Endothecal disscpiments
common along the periphery of the corallites. Colu-
mella well developed. usually thickened by primary
scpta.

Remarks. The spccimens agree well with Astrocoenia
hernensis KOBY var. indica (GREGORY 1900: 62, pl
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corals in the Chari Fm of 15, figs. 6-7). The features mentioned by GREGORY
Keera Dome (1900: 62) as charactcristic of his new variety indica,
— 3 that is the columella being larger and morc
’ ] conspicuous; the septa being longer and more
] crowded, and the corallum being more nodular rather
( - W than lamellar, are in fact quite variable. It is therefore
Y not meaningful to retain GREGORY's variety.
: o ks According to WELLS (1956: F370) the genus
‘ - T2 Astrocoenia MILNE EDWARDS & HAIME lacks a styli-
( - form columella. The other genus in the family with
. R G similar morphological characters but with a well de-

o e & » O
“ a0 _»
s s © o

LH

veloped columella is Actinastrea D'ORBIGNY.
e T ik Astrocoenia bernensis KOBY has thercfore been trans-
ferred to Actinastrea D'ORBIGNY (sce LATHUILIERE
1989).

In one of the specimens the corallite wall is thinner
and scpta arc thicker than those illustrated by
GREGORY, and outside the wall the septa appear as
costac. Differences in the thickness of the corallite
o= wall and septa in the specimens discussed here are
= very small and can bc shown to correspond to
<l i intracolonial variation. These features therefore do not
o justify scparation at the specics level (BEST et al.

1984: 70).

i
.
—-—0—4
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(e e
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Suborder Stylinida ALLOITEAU 1952

7’_- P =3 QdL
e Family Stylinidae D'ORBIGNY 1851
== Genus Stvlina LAMARCK 1816
- — 3 —
Type species. Stylina echinulata . AMARCK 1816,
—ﬁr_—_;
= ]
o Stvlina kachensis GREGORY 1900
Plate 1, Figs. 1, 5-7, Text-fig. 7
[ S + A= 1900 Stylina kachens:s sp. nov. - GREGORY: 56, pl. 12, figs.
— 1-17, pl. 13, figs. 1-7.
- | 1966 Stylina kachensis GREGORY - FLUGEL: 56, pl. 15, figs.
3,5,
1978 Adelocoenia variseptata sp. nov. - BEAUVAIS: 2, pl. 1,
not exposed ﬁg 1.
Material. 114 specimens (RUC19921 1-2, 4, 6, 145), specimen
— - @ - RUC19921 145 is associated with Collignonastraea jumarense
e (GREGORY 1900). 1 specimen (BMNH R5276) from the GREGORY
-l AW - Collection.
— Horzon and locality. Patcham Formation of Jumara Dome and Jara
— o = 2 @ - Dome.

o Text-fig. 6. Section through part of the Chari Formation at
=~ Keera. Levels at which corals are common are arrowed. For
o sl ts ms key see Text-fig. 3.
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Description. Corallum plocoid. hemispherical, or with
flat upper surface; lower surfacc with small to large
attachment arca. Corallites 1.5 - 2.9 mm in diamcter,
slightly projecting beyond the corallum. Corallite wall
scptothccal or parathccal, occasionally scparated by
cocnostcum (distancc between corallite walls varying
from 0.5 to 2.5 mm). Calices shallow to moderately
decp and circular in plan view. Septa well developed
(numbcring mostly 16, but somctimes 13, 14, 17, 18
or 20) with octamcral symmetry; primarics may or
may not mect the columclla; sccondarics arc short and
do not rcach the columella. Scptal auricula common.
Distal margin of scpta denticulated. Lateral surface of
scpta cithcr smooth or spinulatc. Vascular and tabular
cndothecal disscpiments common; tabular dis-
scpiments mostly horizontal, sometimes little inclined
(Text-fig. 7). Costac well devcloped (length varying
from 1.0 to 2.3 mm), almost intertonguing or conflu-
cnt with thosc of the adjoining corallites. Columclla
styliform, mostly prominent.

Text-fig. 7. Stvlina kachensis GREGORY, longitudinal sec-
tion showing granulated septa and dissepiments. RUC19921
6. Scale bar: | mm.

Remarks. GREGORY (1900: 53) discussed at length the
variations in morphological characters of kachensis
such as thc timing of development of endotheca
(which is poorly developed and according to him docs
not change significantly at diffcrent ontogenic stages),
the columclla (which according to him varics from
very prominent styliform to parictal or totally abscnt),
the width of the cxothecal layers (ranging from well
developed to constituting only a very narrow band),
and the costac (which may be prominent and coarsc to
almost abscnt leaving the arca between the corallites
smooth or granulatc). In vicw of this gradational vari-
ation in the characters mentioned above the specimens
have been assigned to Stvlina kachensis GREGORY
without reservation.

The nature of septa and columella and their mutual
rclationships in S. kachensis arc in agrecment with
thosc observed by GiiL. (1975) in the genus Stylina.

FLUGEL (1966) did not include the specimen of S.
kachensis figured by GREGORY (1900) on pl. 12, fig.
6a. b, thercby following GEYER (1954: 131) who con-
sidered it synonymous with Stvlina delabechii MILNE
EpwARDS & HAIME (1851: 79, pl. 15, fig. 1). The lat-
ter is no doubt a comparable form, but shows pro-
jecting calices, more septa and more prominent and
confluent costac. GREGORY (1900: 59) mentioned that
the 850 specimens from India at his disposal show
intergrading characters and that the Upper Jurassic
spccics from Europc "have as a rulc a morc orna-
mented surface, the costac being more regularly con-
fluent”. Bathonian and Callovian spccics from
Europe, in contrast, arc morc closcly related to S.
kachensis. The holotype (BMNH R5276) of Brau-
vals' (1978) species Adelocoenia variseptata, which
she crected out of part of the material recorded by
GREGORY as Stvlina kachensis basced on the apparent
absence of a columella, does in fact show a columella.
BEAUVAIS' specics. not showing any other diagnostic
featurcs, therefore has been merged with S. kachensis,

Genus Cryptocoenia D'ORBIGNY 1847

Tvpe species. Astrea alveolata GOLDFUSS 1826.

Cryptocoenia wegeneri sp. nov.
Plate 5, Figs. 4.6, 9, Text-fig. 8

1900 Stylina kachensis sp. nov. - GREGORY: 58, pl. 13, fig. 6
only.

Etymology. After Dr. MANFRED WEGENER, Warzburg, for his gen-
crous support of palacontological research.

Diagnosis. Corallum plocoid. corallitcs large, circular
in cross-scction, bounded by scptothcca and para-
theca. usually scparated by cocnostcum and thin, more
or less horizontal exothcca. Scpta few in numbers,
thick, hexamerally arranged, with small, subangular
denticles  along the distal margin.  Occasionally
auricula developed along inner cdge of septa. Tabular
and vascular endothccal disscpiments present. Scpto-
costac subconfluent. Columclla abscnt.

Material. 5 specaimens (RUC19921 3, 5, 248-249). Holotype:
RUC1992I 248 (Plate S, Fig. 6), paratypes: RUC19921 3 (Plate S,
Fig. 9) and RUC19921 § (Plate S, Fig. 4).

Hornzon and locality. Patcham Formation of Jumara Dome.

Dimensions (in mm).

Diameter of corallum 30.0-56.0
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the corallites is scptothccal/parathecal with traces of a
thin epithcca. Endothecal disscpiments are mostly
subtabular, rarcly vascular. Thercfore, the diagnosis of
the genus Lochmaeosmilia had to be amended accord-
ingly.

WELLS (1943, 1956), ALLOITEAU (1958), and
BENDUKIDZE (1982) assigned Lochmaeosmilia to the
family Amphiastreidac OGILVIE 1896. The mcmbers
of this family are characterized by a distinct epitheca,
by the lack of a columella (its place being occupicd by
onc large septum projecting into the axial space), and
the aphroid nature of scpta. Many specimens in the
present collection show auricula along the inner edges
of the scpta which cventually fuse together and give
the appearance of a columella. Specimens illustrated
by GREGORY (1900) also show a columclla. However,
GREGORY (1900: 47) mentioned that the columella is
“not very prominent; variable in size in cross scctions
of corallites". This character, together with the
scptothecal/parathecal  wall and the uniform
distribution of cndothccal subtabular disscpiments,
refers L. trapeziformis GREGORY to the family Styli-
nidac to which GREGORY originally had assigned the
species. WELLS  (1956: F398) also mentioned
Lochmaeosmilia belonging possibly to the Stylinidac.

Lochmaeosmilia trapeziformis (GREGORY 1900)
Plate 1, Figs. 4, 9. Text-fig. 9

1900 Stylosmilia trapeziformis sp. nov. - GREGORY: 47, pl.
11, figs. 5-14.

1958 Lochmaeosmilia  trapeziformis ~ (GREGORY)
ALLOITEAU: 68, pl. 16, fig. 10, pl. 22, fig. 1, pl. 30, fig.
2.

1958 Lochmaeosmihia  trapeziformis  (GREGORY)  var.
subregularis nov. var. - ALLOITEAU: 69, pl. 16, fig. 11.
pl 22, fig. 2.

1982 Lochmaeosmilia  trapeziformis
BENDUKIDZE: 79, pl. 28, fig. 2.

(GREGORY)

Matenal. 62 specimens, mostly fragmented (RUC19921 13-14, 289,
318), 30 specimens (BMNH R$274) from the GREGORY Collection.

Horizon and locality. Patcham Formation of Jumara Dome.

Description. Corallum hemispheroidal and phaceloid.
Corallites dichotomizing, angular, trigonal, quadran-
gular, hexagonal, or clliptical in cross-section. Coral-
litc walls septothecal/parathecal with thin cpitheca.
Corallites occasionally connecied by cross tubules and
apophyses (Text-fig. 9). Scpta 4 to 17 in numbcrs,
simple and very irrcgular. Endothecal dissepiments
subtabular, rarcly vascular. Columeclla abscnt (Text-
fig. 9a); central spacc of corallites ofien occupicd by
irrcgularly developed auricula, which are fused to-
gether to form a pseudocolumella (Text-fig. 9b).

Text-fig. 9. Lochmaeosmilia trapeziformis (GREGORY
1900). a: Cross-section through corallitc showing auricula
but absence of a columella. RUC19921 289. b: Cross-section
through corallitc where fuscd auricula occupy the central
space thereby creating a psecudocolumella. RUC19921 14. ¢:
Cross-section through corallite showing intratentacular
budding. RUC1992] 318. d: Longitudinal section showing
cross tubules. RUC1992] 14. Dotted area represents cpi-
theca. Scale: 1 mm.

Remarks. The specimens agree well with Stylosmilia
trapeziformis GREGORY (1900: 47, pl. 11, figs. 5-12)
and have hence been assigned to this species. As
mentioned above L. trapeziformis docs not cxhibit a
strong styliform columella, onc of the diagnostic
fcaturcs of Stylosmilia MILNE-EDWARDS & HAIME
(1848: 274, 1850: xxvii, WELLS 1956), but has a
fascicular columclla. The subprismatic corallites with
apophyses also diffcrentiates L. trapeziformis from
Stylosmilia.

ALLOITEAU (1958) distinguished L. trapeziformis
var. subregularis from this specics on the basis of
small and subcircular corallitcs and a slightly larger
number of septa. Our material shows, that these
features arc part of a continuous morphological range.
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Genus Goniocora MILNE-EDWARDS & HAIME 1851

Type species. Lithodendron sociale ROEMER 1836.

Remarks. The genus was cstablished by MILNE-
EpwarDS & HAIME (1851: 92) with Lithodendron
sociale ROEMER as type spccies for forms in which
mode of polyp formation always takes place by means
of latcral gemmation like in Pleurocora MILNE-
EpwaRDS & HAIME 1848 and Cladocora EHRENBERG
1834. It differs from the latter two gencra by the
rudimentary state of the columella and the complete
absence of pali. Furthcrmore, Lithodendron sociale
lacks a styliform columella (scc ROEMER 1836: 19), in
contrast to the description of Goniocora given by
WELLS (1956: F404).

cf Goniocora socialis (ROEMER 1836)
Plate 1, Fig. 2

of. 1836 Lithodendron sociale sp. nov. - ROEMER: 19, pl. 1, fig.
S.

of. 1851 Goniocora socialis (ROEMER) - MILNE-EDWARDS &
HADME: 92, pl. 15, fig. 2.

of. 1886 Gomocora soctalis (ROEMER) - KOBY: 306, pl. 90, figs.
10-16.

of. 1985 Goniocora socialis (ROEMER) - ROSENDAHL: 42, pl 4,
fig. 4.

Material. 1 small fragment (RUC19921 7).

Horizon and locality. Patcham Formation of Jumara Dome.

Description and recmarks. The specimen is only a
small fragment with a height of 7.4 mm and a diam-
eter of 3.5 mm. It is tubular, little curved, circular in
cross-scction with 24 septa arranged in three perfect
cycles; the first cycle reaches up to threc-fourth of the
radius, the second cycle is somewhat shorter, while
thin, short septa represent the third cycle. Costac cor-
responding to the scptal cycles arc well developed in
the upper part of the corallite and gradually fade in
the lower part. Form, cross-scction, septa and costac
closely correspond to the type species of Goniocora,
G. socialis (ROEMER) (MILNE-EDWARDS & HAIME
1851: 92, pl. 15, fig. 2; sec also KoBY 1886: 306, pl.
90, figs. 10-16; WELLS 1956: F404, fig. 301, 4a-b). It
is also comparable to Goniocora cf. socialis
(ROEMER) as described by LAUXMANN (1991a: 128, pl.
2, fig. 5) from Wiirttemberg (SW-Germany). Due to
the fragmentary nature of the specimen, the branching
pattern and the angles of branching are not known.

One specimen of Goniocora turbinata GREGORY from
the GREGORY Collection of the Natural History Mu-
seum, London (BMNH R5272) is comparable to our
specimen with regard to circular cross-section and 24

scpta arranged in three cycles, but shows a columella
and prominent auricula along the inner edge of the
septa.

Suborder Astraeoida ALLOITEAU 1952

Family Heliastracidae ALLOITEAU 1952

Genus Rhabdocora FROMENTEL 1873

Type specics. Rhabdocora cretacea FROMENTEL 1873.

Rhabdocora sp.
Plate |, Fig. 3
Material. 1 incomplete specimen (RUC19921 8).

Horizon and locality Patcham Formation of Jumara Dome.

Description and remarks. Corallum phaceloid.
Corallites circular in cross-section, branching dichot-
omously laterally. Scpta simple, numbering 22. Septal
cnds frec; longest scpta ncarly extend to the centre.
Columeclla very small, clongated in cross-section;
costac well developed.

The specimen cxhibits the diagnostic fecatures of
Goniocora turbinata GREGORY (1900: 43, pl. 4, figs.
d4a-d) (= Cladophyllia turbinata (GREGORY), scc
LATHUILIERE 1989), except for the columella, which
in turbinata is rudimentary. The elongated columella
refers the present specimen to the genus Rhabdocora
FROMENTEL 1873 (WELLS 1956: F404). Because of
the incomplcte naturc. only generic identification is
possible.

Genus Cladocora EHRENBERG 1834

Type species. Madrepora caespitosa |INNE 1767, subsequently des-
ignated by MILNE-EDWARDS & HAME 1850 (= Procladocora
ALLOITEAU 1952).

Cladocora sp.

Plate 2, Fig. 8

Material. 2 fragmentary specimens (RUC19921 21).

Horizon and locality. Patcham Formation of Jumara Dome.

Description and remarks. Corallum dendroid, branch-
ing rapidly. Corallites circular to oval in cross-section.
Septa simple, numbering 37. Paliform lobes and fine
costac are like those of Cladocora (ALLOITEAU 1952:



14 D. K. PANDEY & F. T. FURSICH

621, pl. 2, fig. 8). The irrcgular pattecrn of the pali-
form lobes in the centre of the calice docs not allow to
draw any inferences about the columella. Thus only a
generic assignment is possible.

Family Montlivaltiidae DIETRICH 1926

Genus AMontlivaltia LAMOUROUX 1821

Type species. Montlivaltia caryophyllata LAMOUROUX 1821.

Montlivaltia cornutiformis GREGORY 1900
Plate 2, Figs. 1-3

1900 Montlivaltia cornutifornus sp. nov. - GREGORY: 85, pl.
4, figs. 5-8,pl. $, figs. 1-3,pl. 9, fig. 11.

[958 Montlivaltia cornutiformis GREGORY, var. elliptica
GREGORY - ALLOITEAU: 41, pl. 6, fig. 4, pl. 37, fig. 15,
pl. 38, fig. 6.

1972 Montlivaltia cornutiformis GREGORY - BEAUVAIS: 49,
pl. B, fig. 1.

Material. 10 specimens (RUC19921 15-17); 18 specimens (BMNH
R5286-R5292) of the Gregory Collection.

Horizon and locality. Patcham Formation of Jumara Dome.

Dimensions (in mm). H DLlong. D Trans. D atbase
RUC19921 15 22.6 22.8 19.5 11.0
RUC19921 16 21.0 20.5 18.3 12.0
RUC19921 17 248 25.8 225 13.0
Description. Coral solitary, turbinatc to trochoid.

occasionally only slightly curved, tapering down to
small basc where it may cxpand to some cxtent.
Cross-scction circular to subcircular at the basc but
clliptical. suboval to subquadrangular along the upper
margin. Calicc almost flat to dccp with sharp to
acutcly rounded upper margin. Scpta simple, num-
bering about 90. Upper margin smooth to very faintly
denticulate, sides with rows of spines or ridges corre-
sponding to trabeculac arranged in a single fan
system. Rarely, spincs of adjacent septa join to re-
scmble synapticulac. Costac correspond (o scpta;
denticles along the upper margin of the septa rarc and
inconspicuous. Endothccal disscpiments abundant.
Epithcca very thin and fragile, covering costac at
places in impcrsistcn‘ rings.

Remarks. Morphological featurcs of the Jumara
specimens arc well within the range of variation of M.
cornutiformis GREGORY (1900). GREGORY (1900: 85),
while describing this specics from the Upper Palcham
Formation of northwestern Jumara, rccognized scven
different “members’ (viz. typica, crassa, spissiradiata,
obliquata, cordata, elliptica, and vasiformis) which

are closely related by their shape and number and
naturc of scpta. Most of thc spccimens in the present
collection show overlapping characters. For exampic
onc specimen has a blunt and small basc likc crassa.
However, the outlinc of the upper margin and calice is
not elliptical as in crassa, but hcart-shaped like in
cordata. Another specimen has the shape and cross-
scction of obliquata but in contrast to the very shallow
calicc and costac that arc thicker than scpta (which
arc charactcristic of that "‘member’), depth of calice is
like in elliptica. A third specimen agrees in its shape
and transverse section with fypica, but costac arc not
coarsely crenulated. This specimen also shows intra-
calicular budding tn the centre of the calice.

The overlapping morphological features in the
present specimens and the wide range of variation of
features such as number of scpta. depth of calicc,
transverse scction, shape and width of columnar
space, occurrence of cpitheca, thickness of costae, ctc.
make it impossible to keep the seven members dis-
tinct. We therefore agree with BEauvais (1972: 49) to
merge all the "'members' of GREGORY (1900) with the
specics M. cornutiformis,

Montlivaltia frustriformis GREGORY 1900
Plate 3, Figs. 1-7; Plate 4, Figs. 1-5, 8-10, Text-figs. 10-11

1900 Montlivaitia frustriformus sp. nov. - GREGORY: 98, pl
$, figs. 4-10, pl. 6, figs. 8-9, pl. 8, fig. 12.

1900 Montlivaltia kachensis sp. nov. - GREGORY: 106, pl. 6,
figs. 1-7, 10-12, pl. 9, figs. 6-7 |both depressa and
patelliformis varieties).

1900 Montlivaltia culullus sp. nov. - GREGORY: 111, pl. 7,
figs. 1-9, pl. 8, figs. 1-5, pl. 9, figs. 8-10.

1958 Montlivaitia frustriformis GREGORY - ALLOITEAU: 41,
pl. 37, figs. 10-11.

1958 Montlivalia kachensis GREGORY, var. depressa
GREGORY - ALLOITEAU: 42, pl. 36, figs. 7-10, pl. 38,
figs. 7-8.

1972 Montlivaltia kachensis GREGORY - BEAUVAIS: 48.

1972 Montlivaltia frustriformis GREGORY - BEAUVAIS: 48.

Material. 84 specimens (RUC19921 26-34, 36-40, 112-137). 101
specimens (BMNH R5295-R5300) of the GREGORY Collection, 1
specimen (BMNIH R18918) from the BLAKE Collection at the Natural
History Museum. London.

Horizon and locality. Khavda Formation, north of Andhou, Pachchham
Island’, Patcham Formation of Jumara Dome, Chari Formation of
Habo Dome, Keera Dome, Jumara Dome, and Jhura Dome.

Dimensions (in mm). i Dlong Dtransv. Nscpta
RUC19921 26 226 209 19.0 75
RUCI19921 27 25.0 35.0 34.0 114
RUC1992128 20.0 - ~23.0 -
RUC19921 29 25.6 28.8 28.4 112
RUC19921 30 19.3 28.6 25.4 102
RUC19921 31 244 31.0 279 129
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RUC19921 32 25.8 23.8 - 118
RUC19921 33 36.3 24.0 20.5 -
RUC19921 34 14.0 25.5 . 102
RUC19921 37 13.7 21.0 18.5 89
RUC19921 38 13.9 283 26.0 110
RUC19921 39 23.0 480 43.0 121
RUC19921 40 26.0 34.0 328 115
RUC19921 112 20.0 220 20.0 -
RUC19921 113 15.0 23.5 20.8 99
RUC19921 114 17.3 273 25.0 92
RUCI19921 115 19.0 25.0 248 s
RUC19921 116 19.0 23.0 . -
RUC19921 117 43.0 44.0 39.0 86
RUC19921 118 380 443 450 112

a22.$ 48.5 46.0 o
RUC19921 119 14.7 23.0 21.9 93
RUC19921 120 14.7 27.6 254 .
RUC19921 121 15.5 26.4 & S
RUC19921 122 10.6 23.0 220 .
RUC19921 123 170 274 25.0 .
RUC19921 124 14.3 31.0 28.0 95
RUC19921 125 13.5 23.0 22.8 101
RUC19921 126 9.0 17.4 17.0 >S5
RUC19921 127 15.0 22.5 20.8 .
RUC19921 128 2.7 73 g 48
RUC19921 129 7.4 125 5 64
RUC19921 130 9.8 143 13.9 67
RUC19921 131 11.9 21.0 18.6 -
RUC19921 132 ~23.8 19.0 15.0 .
RUC19921 133 ~30.5 29.3 279 120
RUC19921 134 6.0 1.5 9.9 50
RUC19921 135 18.4 255 3 =
RUCI19921 136 15.4 22.8 e 5
Description.  Corallum ranging from conical to

patclliform, discoid. subtympanoid. or massive with
shallow constrictions and/or irrcgular change of
diamcter with height. Basc pointed or truncated with
small to large. planar to convex attachment arca.
Transverse scction always circular at the basc but
circular, subcircular, subelliptical to clliptical along
the upper margin. Calice very shallow to moderatcly
dccp with well marked, acute to rounded upper
margin. Scpta simplc, laminar, thin to thick,
promincnt, ranging in numbers from 48 to 129;
primary scpta and a few sccondary scpta arc almost
alike: thick. long and reaching up to the axial space;
thosc in oblique position with rcgard to the long
dimension of the axial space have curved free ends
The remaining scpta arce successively thinner and
shorter. The scpta may be smooth or bear tiny to
coarsc. sharp to blunt, sparsc to dense, persistent to
impersistcnt spincs. granules, striac and/or ridges on
the lateral surfaces corresponding to trabeculac
arranged in a single fan system (Text-fig. 10).
Denticles inconspicuous to absent, in few specimens
well developed. Endothecal disscpiments abundant.
Costae corrcspond to scpta. may be slightly coarscr
and blunt. Somc specimens show very fine costac
indcpendent of septa. The centre of calice shows a

widcly clongated or narrow lincar to almost non-
cxisting axial space. Epitheca thin, fragile, covering
the costae in patches or in rings. Onc of the specimens
beginning  of

(RUC19921112) shows calicular

budding.

Text-fig. 10. Montlivaltia frustriformis GREGORY 1900
lLateral surface of septum showing granules (dotted)
arranged along trabeculae. The trabeculae exhibit traces of
the arrangement of sclerodermites. RUC19921 36. Scale: 1
mm.

Remarks. GREGORY (1900) regarded the shape of
Montlivaltia as a diagnostic fcaturc and conscquently
reccognized thrce specics: (1) M. frustriformis,
corresponding to an inverted frustrum: either low with
large basc resulting in a discoid shapc or high,
rescmbling a truncated conc. (2) M. kachensis, of
patelliform shapc. becoming discoid with pointed
base. and (3) M. culullus, a massive and cup-shaped
form with narrow basc. On the other hand GREGORY
(1900: 109) mentioncd that "just as Montlivaltia
kachensis shadcs ofY into M. frustriformis on the onc
sidc, so it passes into Af. culullus on the other, by the
gradual increase in the size of the corallum and the
dcvclopment of various collateral variations”, He also
illustrated (1900: pl. 8, figs. 1-5, pl. 9, figs. 8-9) a few
spccimens intcrmediate between M. kachensis and M.
culullus. Specimens gradational between these specics
(cspecially RUC19921 129, 127, 135) are also found
in our matcrial.

Furthermore, the three specics of GREGORY show,
according to him, circular to slightly clliptical cross-
scctions along thc upper margin, a shallow or shallow
to deep calice, laminar scpta in six to sixtecn cyclcs,
abundant cndothccal disscpiments, a very narrow to
widely clongated axial space. a fragilc cpithcca, and
costac corrcsponding to scpta. Thus they correspond
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in their range of variation to that of our material.
GREGORY did not usc the septal clements such as
spincs, granules, striae and ridges (carinac) on the
latcral surfacc for specific identification, features
which show extremec variations in persistence, promi-
nence and distribution in these three species. The
smoothness of the septa is duc to deposition of
laminar laycrs (GILL & LAFUSTE 1971) as cvident in
cross-scctions of specimens from Habo Dome (Text-
fig. 11). In thesc spccimens laminar layers have been
deposited layer by layer to such an extent that inter-
scptal spacc has become narrower than the thickness
of the scpta. This character is diagnostic but grada-
tional irrespective of other features and thercfore
cannot be used for defining species. According to
GILL (1970, pers. comm. 1993) the laminar layers of
the scpta arc thickest at the proximal end and become
thinner towards the distal end.

Text-fig. 11. Schematic drawing of cross-section of parts of
four septa of Aontlivaltia frustriformis GREGORY showing
deposition of laminar layers on the septal surfaces.
RUC19921 118. Scale bar: 1 mm.

Some of the specimens arc juvenile and therefore
show only 48 scpta. One of the specimens (RUCI9921
137) is slightly distorted and accordingly appcars to
be bevelled along one side of the upper margin, it still
shows, howcver, the other diagnostic characters of the
specics.

The morphological range of the present specimens
and the diagnostic characters of the threc specics
distinguished by GREGORY suggest that M. kachensis,
M. culullus and M. frustriformis should bec merged,
the latter having page priority.

Three specimens included here differ from those
reported by GREGORY; two of them (RUCI19921 26,
132) arc similar in shape to Montlivaltia pirum
MILASCHEWITSCH (1875: 204, pl. 48, fig. 8), the third
(RUC19921 33) is trochoid up to the middlc and then
becomes cylindrical afier a little reduction in diam-
eter.

M. cornutiformis differs from M. frustriformis by
being more clongatc and having fewer scpta at the
same height.

It is interesting to note here that, on the basis of the
conical form of a single specimen from northern
Chile, PRINZ (1991: 169, pl. 2, fig. 11) considered
Montlivaltia culullus GREGORY (1900: pl. 7, figs. 1-4,
pl. 8, figs. 1-5, pl. 9, figs. 14, 15 only) as junior syn-
onym of Montlivaltia cf. dilatata (MICHELIN 1857) of
Kosy (1884: 120, pl. 39, fig. 4, pl. 40, figs. 1-8).
PrRINZ did not include GREGORY's spccimens figured
on pl. 7, figs. 5-9 and pl. 9, figs. 8-10 in thc syn-
onymy. However, these specimens only differ in shape
and arc conscquently regarded as ccophenotypes. The
speccimen from northern Chile is conical with a
maximum diamcter of 41 mm, 5 complete scptal
cycles and a sixth incompletc one. The septal ends are
dentate ncar the calice centre and enclose a 10 mm
long fossula (PRINZ 1991). In comparison to thc
spccimen from northern Chile, the specimens from
India attained maturity much carlier as cvidenced by
the ratio between the number of septal cycles and
diameter. In addition, M. culullus has a small fossula
and inconspicuous dcntition along the septal margin.
thus differing clearly from M. cf. dilatata.

Montlivaltia chariensis GREGORY 1900
Plate §, Iig. 1

1900 AMontlivaltia chariensis sp. nov. - GREGORY: 97, pl. 8,
figs. 6-10.

Material. 6 specimens (RUC19921 35); 2 specimens (BMNH R5293)
in the Gregory Collection.

Horizons and locality. Chari Formation of Jhura Dome; Chan
Formation of ‘near Wanda' (GREGORY 1900).

Description. Corallum simple, subturbinate to sub-
trochoid, calice centre deep with flat periphery, cllip-
tical and broadly rounded margin. About 71 thin
scpta, the sides of which bear tiny, pointed granulcs
along thc growth margins; inner margin
conspicuously denticulated. Dissepiments common;
axial space lincar. Epithcca conspicuous (thickness 1
mm), covering entire lateral surface in form of promi-
nent tranversc rings.

Remarks. The present specimens exhibit the morphol-
ogical featurcs of Afontlivaltia chariensis GREGORY
(1900) from thc upper Chari Formation (Dhosa
Oolitc) and have thcrefore been assigned to this spe-
cics. M. chariensis differs from other specics of Mont-
livaltia from Kachchh by possessing the characteristic
features cnumerated above, such as an clliptical calice
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with deep centre, and thin and fewer septa carrying
tiny, blunt spines along the growth margins.

Montlivaltia obconica (MUNSTER 1829)
Plate 4, Figs. 6-7

1829 Anthophyllum obconicum sp. nov. - MUNSTER in
GOLDFUSS: 107, pl. 37, fig. 14.

1875 Montlivaltia obconica (MUNSTER) - BECKER &
MILASCHEWITSCH: 196, pl. 44, figs. la-c.

1985 Montlivaltia obconica (MUNSTER) - ROSENDAHL: 45,
pl. 4, fig. 6.

Matcrial. 2 specimens (RUC19921 44-45).

Horizon and locality. Patcham Formation of Jumara Dome.

Dimensions (in mm). H D long. Dtransv. N septa
RUC19921 44 ~12 340 300 215
RUC19921 45 ~19 45.5 43.0 225

Description. Corallum simple, discoidal, suboval in
cross-section. Calice flat with broadly rounded upper
margin. Scpta thin, crowded, with rarc and minute
spines along the sides. Primary scpta and few of the
secondary scpta are long and alike, the remaining
scpta being shorter. Costae correspond to septa and
arc cven more crowded. Columellar space ill-deflned
Of VCIy Narrow.

Remarks. The two specimens can be casily differenti-
ated from other specics of Montlivaltia on the basis of
thcir numcrous and crowded scpta, and a broadly
rounded upper margin associated with a flat calice. In
these respects, they closely match Aontlivaltia ob-
conica (MUNSTER) (¢. g. BECKER & MIL.ASCHEWITSCH
1875, ROSENDAHI. 1985). The two specimens from
Jumara differ from other figured M. obconica by
being discoidal rather than conc-shaped. However. we
do not regard the height of the corallum as a diag-
nostic feature, but rather as an ecophenotypic fcaturce
(scc LAMBELET 1968, ERRENST 1990), and thcrefore
assign our specimens 10 M. obconica.

Genus Complexastraea D'ORBIGNY 1849

Type specics. Astraea rustica DEFRANCE 1826.

Complexastraea kachensis GREGORY 1900
Plate S, Figs. 5, 8

1900 Complexastraea kachensis sp. nov. - GREGORY: 120, pl.
10, figs. 7-10, pl. 11, figs. 1-4.

Material. 3 specimens (RUC19921 42-43);, 9 specimens (BMNH
R5301) in the GREGORY Collection.

Horizon and locality. Patcham Formation of Jumara Dome and Chari
Formation of Habo Dome.

Description. Corallum patelliform, massive, plocoid,
becoming compound cither by fission or by extra-
calicular budding. Corallites shallow, subcircular to
polygonal, separated from cach other by parathecal
wall. Septa (103-180 in number) with faint granules
on the sides. Septo-costac confluent. Endothecal dis-
scpiments  abundant. Columcllar spacec  narrow.
Epitheca rare.

Remarks. The specimens match Complexastraea
kachensis GREGORY (1900) in all respects. The radial
clements are similar to Montlivaltia from which the
specimens are differentiated by their colonial growth.
GREGORY (1900: 119) scparated Complexasiraea
from Isastrea by its largc and rounded corallites,
which are small and polygonal in /sastrea.

Onc of the specimens (RUC19921 43) differs by a
polygonal calice outlinc.

Genus /sastrea MILNE EDWARDS & HAIME 1851

Type species. Astrea helianthoides GOLDFUSS 1826.

Isastrea limitata (LAMOUROUX 1846)
Plate 2, Fig. 10

1846 Astrea limitata sp. nov. - LAMOUROUX in MICHELIN:
229, pl. 94, fig. 10.

1851 [Isastrea limitata (LAMOUROUX) - MILNE-EDWARDS &
HamME: 114, pl. 23, fig. 2, pl. 24, figs. 4-5.

1967 Isastrea lImitata (LAMOUROUX in MICHELIN) -
BEAUVAIS: 22, pl. 22, fig. S.

1972 Isastrea limitata (LAMOUROUX in MICHELIN) -
BEAUVAIS: 51 [see for extensive synonymy].

Material. 1 specimen (RUC19921 18).

Horizon and locality. Khavda Formation of Kunwar Bet.

Decscription.  Corallum massive, cerioid; corallites
small (3-5.9 mm in diamcter), bounded by septotheca.
Calices deep, pentagonal, hexagonal, suboval or
subcircular in plan view. Scpta (23-35) little exsert,
generally confluent, but in few cases alternating with
those of adjoining corallites. The longest septa reach
the axial cavity where, in few cases. they touch each
other. Septa bear latcral granulations, inncr margin
denticulate. Endothecal vascular and tabular dis-
sepiments common.

Remarks. The Kunwar Bet specimen cxhibits the di-
agnostic features of /sastrea limitata (LAMOUROUX) as
described by MILNE-EDWARDS & HAIME (1851) from
thc Great Oolite of England. /sastraea parva
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GREGORY (1900: 129, pl. 15, figs. 4-5) is thc closest
comparable Indian form, but differs in possessing a
parictal columclla. Duc to the absence of a columella
the centre of calices is decper in the present specimen.,
Isastrea oblonga (FLEMING) of MILNE-EDWARDS &
HAIME (1851: 73, pl. 12, fig. 1) is another comparablc
form, but has bcen differentiated on the basis of a
thicker wall and strong latcral granulations of thc
scpta. [sastrea salinensis KoBy (1885: 280, pl. 83,
figs. 1-3; sec also BEAUVAIS 1966: 1004, pl. 9, fig. 1,
pl. 10, fig. 1) has similar corallitc shape and dcpth of
the calices. but diffcrs by the large size of its corallitcs
and a highcr number of septa.

Isastrea propinqua ETALLON 1864
Plate 5, Figs. 2-3, 7, Text-fig. 12

1864 Isastrea propinqua sp. nov. - ETALLON in THURMANN
& ETALLON: 392, pl. 55, fig. 13.

1885 Isastrea propinqua THURMANN - KOBY: 285, pl. 81,
figs. 3-4.

1900 /sastraea propinqua TIURMANN & ETALLON 1864 var.
kachensis var. nov. - GREGORY: 126, pl. 16, figs. 5-6.

Material. 19 specimens (RUC19921 155-156, 400).

ilorizon and locality. Patcham Formation of Jumara Dome and Chari
Formation of Keera Dome.

Dimensions (in mm). RUC19921 155 19921 156
Diameter of corallites 5.0>9.0 2.5-3.0
Distance between

corallite centers 5.5-10.5 2.8
Density of septa per 2 mm 3-5 6
Number of septa in corallites 24-39 19-29

EtaLLon 1864,
abundant  vascular

Isastrea
section
dissepiments, septa (S) and a wall (W). RUC19921 400.
Scale bar: | mm.

Text-fig. 12.
Longitudinal

propinqua
exhibiting

Description and remarks. /. propinqua differs from
other spccics of /sastrea by its dimensions, the pres-

cnce of a rudimentary wall, and by the arrangement «
scpta with respect to thosc of adjacent corallite
Superficially, thc spccics resembles a thamnasteriic
but the presence of vascular dissepiments and of
wall (Text-fig. 12) placcs it firmly into /sastrea.

Onc of the speccimens (RUC19921 156) is poorl
preserved. but the type of colony, calices, naturc an
number of septa and the cndothecal clements arce simi
lar 1o /sastrea propinqua and clcar cnough for specifi
dcsignation. The diameters of corallites rccorded b
THURMANN & ETALLON (1864), KoBy (1885), an
GREGORY (1900) arc a little larger (6-8 mm) than i
this specimen. In our opinion this reflects ccopheno
typic variation.

Isastrea hemisphaerica GREGORY 1900
Plate 11, Fig. 10

1900 [sastraea hemisphaerica sp. nov. - GREGORY: 127, pl
16, figs. 2-4.

Material. 4 specimens (RUC19921 360-361).

Horizon and locality. Patcham Formation of Jumara Dome

Description and remarks. All four specimens are
fragmentary and poorly preserved. They differ from
Isastrea propinqua THURMANN & ETALLON and agrce
with /. hemisphaerica by posscssing branching septa
(at times four secondary scpta arc joined to primary
scptum) and a pscudocolumclla duc to extention of
primary scpta into the centre of the calices. In this
casc also the diameters of the corallites arc smaller (3-
6 mm) than those described by GREGORY (8 mm).

Suborder Meandriida ALLOITEAU 1952

Family Dendrogyriidae ALLOITEAU 1952
Genus Melikerona ALLOITEAU 1958

Type species. [sastraea parva GREGORY 1900 p.p., var. madagas-
cariensis ALLOITEAU 1958.

Melikerona parva (GREGORY 1900)
Plate 2, Figs. 5-6

1900 Isastraea parva sp. nov. - GREGORY: 129, pl. 15, figs. 4-
5.

1958 Melikerona (?) parva GREGORY sp. 1900 p.p., var. ma-
dagascariensis var. nov. - ALLOITEAU: 65, pl. 1, fig. 8,
pl. 7, fig. 4

1978 Melikerona parva GREGORY - BEAUVAIS: 49, pl. 1, fig,
2.
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Material. 11 specimens (RUC19921 19, 326-334, 346). topotype
(BMNI1 R5303); | specimen (BMNH R5303) in the GREGORY Col-
lection.

Horizon and locality. Khavda Formation NE of Sadhara. Pachchham
Tsland and Kunwar Bet; Washtawa Formation N of Washtawa,

Wagad. { / o) 4 Y
ga S '\‘ /)u-ffcw
Dimensions (in mm). RUC19921 19 RUC19921 326-327

Diameter of corallum 250 21-28
Diameter of corallites 3.0-8.5 15-3.5

Distance between

corallite centres 3.0-7.5 1.5-2.4
Number of septa 24-28 19-22
Density of scpta per 2 mm 4 6

Description. Corallum massive, cerioid, corallites
small, scparated by thin to thick scptothcca/paratheca;
occasionally with cocnostcum. Corallites hexagonal,
pentagonal, quadrangular or subcircular in outlinc.
Calicc modcratcly decp, scpta simplc and of varying
length. Latcral surfaces of scpta with spines. The
major scpta join in the centre to form a conspicuous
columetlar structurc of variablc shapc and thickncss;
the minor scpta arc short. Vascular and tabular cndo-
thecal disscpiments common. Scpto-costac cither
conflucnt or altcrnating.

Remarks. Our specimens show cxtreme variations in
size of the corallum. Two of them (RUC 19921 18-19)
from the Bathonian of NE of Sadhara., Pachchham
Island, and from Kunwar Bet. arc large in sizc and
exhibit a low scptal density, the remaining ninc from
the Callovian of Wagad (RUC 19921 326-334) are
small and exhibit comparatively densc scpta. The
other dimensions arc overlapping. In gencral the
specimens closely match /sastraea parva as described
by GREGORY (1900) from thc Patcham Formation of
Jumara as well as the varicty madagascariensis dc-
scribed by ALLOITEAU (1958) from Madagascar.
ALLOITEAU (1958: 57, 65) crccted two new genera,
Pseudisastraea and Melikerona, (o accommodatc /.
parva without having scen GREGORY's type matcrial.
According to him Pseudisastraea differs from
Isastrea by lacking lateral carinae, by scpta cx-
hibiting "hcterodont’ distal ends, and by having a
substyliform columclla. /sastraea parva of GREGORY
(1900) also docs not show scptal carinac. the distal
margin is denticulatc and the columella is not styli-
form (according to GREGORY (1900: 129), his figurc
of I parva on pl. 15, fig. 4c "cxaggeratcs this char-
acter"). Conscquently, the creation of Pseudisastraea
on the basis of thc above mentioned characters is
unfounded. Judging from the figurcs of thc Mada-
gascan  specimens  of  Pseudisastraea  parva
ALLOITEAU (1958: 57, pl. 1, fig. 10, pl. 6, fig. 11. pl.
7, fig. 4, pl. 24, fig. 2. pl. 29, figs. 7-9) they arc very

similar to /sastraea parva of GREGORY (1900).
Without having scen ALLOITEAU'S material, it is,
however, impossible to comment on its precise rcla-
tionship to the specimens from Kachchh. Melikerona
bears scptal ornamcntation similar to /sastrea. The
presence of a columella. howcver, is certainly a diag-
nostic fcaturc, which diffcrentiates parva, or for that
matter Afelikerona. from Isastrea (scc LATHULIERE
1988).

In the topotype (BMNH RS5303) of M. parva
GREGORY dcscribed by Beauvals (1978) the
columella is only occasionally thickcncd by one or two
primary scpta.

Suborder Pachythecalina ELIASOVA 1976

Family Amphiastracidae OGILVIE 1897
Genus Amphiastraea ETALLON 1859

Type species. Amphiastraea basaltiformis FTALLON 1859.

Amphiastraea piriformis GREGORY 1900
Plate 5, Figs. 10-11, Text-fig. 13

1900 Amphiastraea piriformis sp. nov. - GREGORY: 71, pl.
14, fig. 14, pl. 15, figs. 1-2.

1985 Amphiastrea piriformis GREGORY - ROSENDAHL: 54,
pl. S, fig. 9.

1990 Amphiastraea piriformis GREGORY - ERRENST: 163, pl.
I, fig. 4.

Material. 5 specimens (RUC19921 25, 335-336), 6 specimens
(BMNH R5281) in the GREGORY Collection.

tlorizon and locality: Khavda Formation of Kunwar Bet and Chari
Formation of Habo Dome.

Description. Corallum massive, ccrioid; corallitcs
small (3-5.8 mm in diamcter), hexagonal, pentagonal,
subquadrangular or subroundcd in outline, separated
from cach other by septotheca (RUCI19921 25) or
scptothcca/paratheca, occasionally by thin cocnosteum
(RUC19921 335-336). Caliccs shallow. Septa num-
bering 13-37, simple and of varying length, with
smooth latcral surfaces and smooth to faintly den-
ticulated distal margins. The inncr cdges of the septa
show three variable features: (1) in few cascs. onc of
the primary septa rcachcs the small, subcentral
columellar cavity; (2) in some corallites they join and
form a pscudocolumclla which in few cascs is quitc
conspicuous; (3) in the remaining corallitcs the scpta
arc frcc all along the inner cdge or at lcast at the
distal cnd. forming a pscudocolumclla only during
carly ontogenctic stages. In the third category adjacent
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scpta occasionally join together at their free cnds.
Endothecal ring (Text-fig. 13) well developed only in
few corallites. in others eithcr incomplcte or com-
pletely absent. Vascular and tabular endothccal dis-
scpiments common.

Text-fig. 13. Amphiastraea piriformis GREGORY 1900.
Cross-section through corallite showing endothecal ring.
RUC1992I 335. Scale bar: | mm.

Rcmarks. GREGORY (1900) differentiated 4. piri-
Jormis from the type species A. basaltiformis
ETALLON 1859 on thc basis of the small size of
corallites (5-10 mm in the latter), a less cccentric
calicinal centre, a more conspicuous pscudocolumella,
and a less complete endothecal ring. ROSENDAIL
(1985:  54) distinguished 4. basaltiformis
(characterized by asymmetric septa with cndothecal
disscpiments often forming bud-like structures on the
inner margin of the calices and a paratheca along the
periphery, and by the presence of a thin cpitheca be-
tween the calices, sec also BEAuvAls 1964; 200,
fig.43) from A. piriformis (characterized by dissepi-
ments forming a round "inner wall" around the centre
of the calice and a paratheca).

In the present specimens the size of corallites
ranges from that of A. piriformis to that of A. basallti-
Jormis, the axial part of the corallites varies from a
conspicuous pseudocolumella to a less conspicuous
ong, to lacking a pscudocolumella, and also the endo-
thecal ring varies from undeveloped, incompletely
developed, to well developed. A. basaltiformis as illus-
trated by ROSENDAHL (1985: 54, pl. 5 fig. 9) and
BEauvals (1964: 200, text-fig. 3, pl. 22, fig. 1)
exhibits an eccentricity of the calice centres of more
or less the same degree as in A. piriformis from
Kachchh. Moreover, the presence of a thin epitheca is
not a persistent character in our material. Thus, the

only difference between A. piriformis and A. basalti-
Jormis appears to be the presence of bud-like struc-
tures in the latter. Whether this feature is diagnostic
cnough to warrant separation of the two specics can
be decided only afier a thorough study of the type
matcrial.

Genus Axosmilia MILNE-EDWARDS & HAIME 1848

Type species. Caryophyllia extinctorum MICHELIN 1840.

Axosmilia kachensis (GREGORY 1900)
Plate 2, Fig. 7

1900 Placosmilia kachensis sp. nov. - GREGORY: 76, pl. 10,
figs. 3. 6.

Material: | specimen (RUC19921 20).

Horizon and locality. Khavda Formation. north of Andhou, Pachchham
Island’.

Description. Corallum solitary. discoidal with broad
basc. Calice deep and oval in plan view. Scpta (48)
thick, smooth with sharp and rarcly dentate upper
margin. Endothcca absent. Columclla elongated,
thickened by joining major scpta.

Remarks. Axosmilia kachensis was referred to
Placosmilia by GREGORY (1900: 76, pl. 10, figs. 3, 6).
GREGORY (1900: 74) defined Placosmilia MILNE-
EDWARDS & HAIME 1848, with P. parkinsoni MILNE-
EpwarDs & HAIME 1848 as type specics, as
Isastracidac with simple, frce or subpedunculate form,
with numerous, subequal, laterally granular septa, a
lamellar columella and abundant endotheca. Later on
WELLS (1956: F400) taking Turbinolia cymbula
MICHELIN 1846 as the type specics, included
Placosmilia in the family Montlivaltiidac and dcfined
it as a flabcllate coral with well developed lamcllar
columella. Accordingly, P. kachensis has to be as-
signed to another genus. LAUXMANN (1991: 158, 159)
has already grouped the other two specics of
Placosmilia described from Kachchh (viz. P. sessilis
and P. caeliformis) with the genus Axosmilia. Agree-
ing with LAUXMANN and on the basis of the morphol-
ogical features of the present specimen and those of P.
kachensis we feel that P. kachensis should be placed
with Axosmilia.

Axosmilia afY. sessilis (MILASCHEWITSCII 1875)
Plate 2, Fig. 9

Material. 3 specimens (RUC 19921 24).
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Horizon and locality. Patcham Formation of Jumara Dome.

Dimensions (in mm).

Diameter of corallum 24.5-22.0

Height of corallum ~10

Number of scpta 49-83

Density of septa per 2 mm 1-3

Description. Corallum solitary, turbinate. Calice

subcircular, shallow; scpta sparsc, of varying thick-
ness and length, sides cither smooth or with short
spines. Disscpiments thick and steep near the periph-
ery. Columclla large, lamcllar, very well developed.
projecting distinctly beyond the calice surface.

Remarks. The specimens are very close to Axosmilia
sessilis ~ (MILASCHEWITSCH in  BECKER &
MILASCHEWITSCH 1875: 191, pl. 49, fig. 7, see also
GREGORY 1900: 75, pl. 10, figs. 1, 4, LAUXMANN
1991a: 159, pl. 7, fig. 7) which differs by possessing a
small, deep columella. As all three specimens arc in-
complete, a precise identification was not possible.

Axosmilia benoisti (KOBY 1907: 14, pl. 1, figs. 20-
25; scc also BEAUVAIS 1972: 40, pl. A, figs. 3-5) is
another comparable form, but differs by its cylindrical
and tall shape and in the ornamentation of the radial
clements.

Suborder Caryophylliida VAUGHAN 1943

Family Caryophylliidae GRAY 1847

Genus Coelosmilia MILNE-EDWARDS & HAIME 1850

Type species. Parasmilia poculum MILNE-EDWARDS & HAIME 1848.

Remarks. Coelosmilia was established by MILNE-
EDWARDS & HAIME (1850: XXV) to accommodate
forms such as Parasmilia but without columclla.
Featurcs sharcd with Parasmilia are: a solitary,
subturbinate corallum; calice circular, not very decp:
scpta exscrt, very granular laterally, wall naked or
with rudimentary cpitheca; costae straight and simple.
Later, WELLS (1956; F426) merged Coelosmilia with
Desmophvilum EHRENBERG 1834, an Oligocene-
Miocene form, with Desmophyllum dianthus (non
Madrepora dianthus ESPER 1797) as type spccics.
Desmophyllum is, on the other hand, also similar to
Coelosmilia with regard to shape (trochoid), costac
(well developed near calice), exsert scpta, absence of
columella and nature of the wall. It can, however,
easily be distinguished by the absence of any septal
elements which are very granular in Parasmilia and
Coelosmilia. We therefore retain Coelosmilia as a
separate genus. It is worth mentioning, that according

to ALLOITEAU (1952: 652) all Cretacecous to Eocene
species of Desmophyllum should be assigned to a
different genus. LATHUILIERE (1989) has also not
included Desmophylium in the list of Jurassic corals.

Coelosmilia indica GREGORY 1900
Plate 2, Fig. 4

1900 Coelosmilia indica sp. nov. - GREGORY: 40, pl. 8, fig.
I

Material. ] specimen (RUC19921 23).

Horizon and locality. Patcham Formation of Jumara Dome.

Dimensions (in mm). H Dlong. Dtransv. N septa
RUC19921 23 20.0 20.0 8.0 48
Description.  Corallum  solitary, turbinate, with

modcratcly large attachment area; calice circular in
plan view. 48 scpta which project slightly beyond the
the calicular rim. Primary septa thick, cxtending
necarly to the columcllar cavity, remaining scptal
cycles successively thinner and shorter, sides bearing
sharp to blunt granules or spines. Costac developed
only along the uppcrmost part, rest covered with
layers of thin epitheca.

Remarks. Species of Coelosmilia from the Jurassic of
England such as Coelosmilia laxa MILNE-EDWARDS &
HAIME (1850: 52, pl. 8, fig. 4) differ by distinct costac
extending from basc to calice. The type specics
Parasmilia poculum MILNE-EDWARDS & HAIME
(1848: 244, pl. 5, fig. 5) has five complete cycles of
scpta.

Genus Lophosmilia MILNE-EDWARDS & HAIME 1848

Type species. Caryophyllia cenomana MICHELIN 1845.

Lophosmilia tenuicaulata GREGORY 1900
Plate 6, Figs. 1-5

1900 Lophosmilia tenuicaulata sp. nov. - GREGORY: 37, pl. 3,
figs. 4-6, pl. 4, fig. 2.

1900 Lophosmilia magnocaulata sp. nov. - GREGORY: 38, pl.
3, fig. 3. pl. 4, figs. 1, 3.

Material. 14 specimens (RUC19921 46-50), 4 specimens (BMNH
R5270-R5271) in the GREGORY Collection.

Horizon and lacality. Patcham Formation of Jumara Dome.

Description. Corallum solitary, subturbinate to sub-
cylindrical. base subpedunculate, narrow to consider-
ably expanded. Calicc shallow to moderately deep,
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circular to oval in cross-section. Septa (numbering 32-
43) thick. laterally granulated, upper margin arched
and occasionally with auricula along inncr cdge. Pri-
mary scpta thickest and ncarly reaching columella.
Remaining scpta successively thinner and shorter.
Endothecal disscpiments present only near the proxi-
mal end. Columclla clongated in cross-scction and
decply sct. Scptotheca present with tiny granules on
the external surfacc. Some costae thick. others in-
conspicuous or confined to the calicular rim.

Remarks. GREGORY (1900) distinguished an clon-
gated form (I. tenuicaulata) from a short. blunt and
thick form (L.magnocaulata). The present specimens
show, that the degree of clongation cannot be used as
a specific character, bccause the two spccies of
GREGORY represent end members of a continuous
spectrum. In the present collection three morphotypes
can be recognized. onc with narrow, contracted
peduncle and thick, well marked costac (= typical L.
tenuicaulata), a sccond morphotypc with large,
cxpanded base and costac confined to the upper mar-
gin (= L. magnocaulata), and a third morphotypc with
overlapping characters such as base not very ex-
panded. but costac inconspicuous. GREGORY (1900:
38) himsclf has opinioncd that "The two 'spccics” are
certainly modification of onc form". In view of no
substantial difference L. magnocaulata is merged with
L. tenuicaulata giving page priority to latter.

In LATHUILIERE'S (1989) list of Jurassic corals /.
tenuicaulata has been assigned to Cyvmosmilia KOBY
1894 which is characterized by low colonics produced
by extratcntacular budding from the cdge zone.
However, among the cighteen specimens available for
study and also in those illustrated by GREGORY nonc
of them shows any tracc of budding. GREGORY (1900:
36) has also differentiated Lophosmilia with a simplc
corallum from Cymosmilia which is branching.

Suborder Fungiida DUNCAN 1885

Family Astraraeidae BEAUVAIS 1982

Genus Kobya GREGORY 1900

Type species. Kobya crassolamellosa GREGORY 1900.

Remarks. GREGORY (1900: 169) cstablished the genus
Kobya for forms with features intcrmediate between
those of the family Ethmotidaec GREGORY (Fungiida in
which the scpta arc lamellar and cribriform) and
Microsolenidac KoBy (GREGORY 1900: 170). The
genus is characterized by thick and doubly scrrated
scpta with numerous perforations, formed by trabe-

culac so closely united into scries that thcy appear
lamellar in tranverse scction. WELLS (1956: F386)
merged Kobva with Dimorphoseris DUNCAN (1872:
22) and grouped it with the family Synastracidac
ALLOITEAU (1952: 664). BEAUvAIS (1970b: 1124;
1978 50), after cxamination of the topotype, con-
cluded that Kobya GREGORY merits separation at the
gencric level, because the characters do not allow its
placcment within the Synastracidac and the presence
of divergent trabeculac suggest its placement within
the family Haplaraeidac. Wc follow LOSER (1992) in
grouping Kobya with the family Astraracidac.

Kobya crassolamellosa GREGORY 1900
Plate 6, Figs. 6, 8-9. 11, Text-fig. 14

1900 Kobya crassolamellosa sp. nov.- GREGORY: 170, pl.
21, figs. 15-17, pl. 22, figs. 2, 5-8, pl. 23, fig. 1, pl. 2A.
fig. 7.

1900 Kobya cancellata sp. nov. - GREGORY: 171, pl. 23, fig.
2.

1970bKobya crassolamellosa GREGORY - BEAUVAIS: 1123,
pl. 3. fig. 4, pl. 4, fig. 1.

1978 Kobya crassolamellosa GREGORY - BEAUVAIS: 50, pl.
2, fig. 1 (non pl. 7, fig. 1).

Material. 15 specimens (RUC19921 51-54). 6 specimens (BMNH
R51721-R51726) in the GREGORY Collection.

Horizon and locality. Patcham Formation of Jumara Dome and Chari
Formation of Keera Dome.

Dimensions (in mm).

Diameter of corallum 29.2-23.0
Height of corallum 16.0
Diameter of central corallite 4.9
Diameter of smallest corallite 4.5
Density of septa 5-6 per 2 mm
Number of septa in individual corallites 34-36
Maximum distance between corallite centers 5.0

Description and remarks. The specimens recorded
herc arc characterized by a massive corallum sur-
rounded by a zonc of scpta. shallow and not very well
marked calices, thick. subconfluent, irregularly per-
forated scpto-costac with divergent trabcculac.
Carinac arched, convex towards distal margin (Text-
fig. 14). Synapticulac and endothecal disscpiments
common; columclla parictal.

The specimens closely correspond to the specics
founded by GREGORY (1900) and redescribed by
BEAuvals (1970b: 1123). GREGORY (1900) differen-
tiated Kobya cancellata from the type specics K
crassolamellosa on the basis of its smaller number of
scpta, trochoid shape. and pointed base. Howcver,
these characters arc highly variable and thus cannot
be uscd for separation at the specics level. The num-
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ber of septa, as shown by BEAUVAIS (1970) and as
secn in the specimens of the present collection. ranges
from 20-40. The shape also variecs from
subpedunculate. conical to patclliform. The irrcgular
topography of thc upper surface of the corallum in X
cancellata is due 1o localized ccssation of growth as
can bc scen in some specimens of the present
collection.

Beauvais (1978: 50, pl. 7. fig. 1) included
tentatively Thamnasteria maveri KoBY, var. indica
GREGORY (1900: 136, pl. 21. fig. 13) in thc synonymy
of Kobya crassolamellosa. In T. mayeri var. indica
the calices arc deep. appearing as pits on the upper
surfacc. and the scpta arc much morc numcrous (in
five to cight cycles). In our opinion, thc poorly
preserved specimen (BMNH  R5305) figured by
Beauvals (1978 pl. 7, fig. 1) as K. crassolamellosa
belongs to Kobya, but not to crassolamellosa.

Text-fig. 14. Kobya crassolamellosa GREGORY 1900.
Longitudinal scction through five septa showing carenac
and irregularly distributed pores. Notice that the two scpla
at the right are cut perpendicular, whercas the third and
fourth septum towards the left are cut at an oblique angle to
the septal surface. RUC1992I 53. Scale bar: 1 mm.

Kobya lenticulata GREGORY 1900
Plate 6, Fig. 7

1900 Kobya lenticulata sp. nov. - GREGORY: 172, pl. 22, figs.
34

Material. 4 specimens (RUC19921 62); 2 specimens (BMNH RS1720,
RS$320) in the GREGORY Collection.

Horizon and locality. Patcham Formation of Jumara Dome.

Dimensions (in mm).

RUC BMNH BMNH

19921 62 R51720 R5320
Diameter of corallum ~50 30/27 31.4/28.2
Height of corallum 15 10 115
Diameter of central corallite 9.5 10 53
Distance between calice centres
with respect to central calice 6.5-9 6.4 6.5
Distance between
calice centres within rings 3.5-8 5.0 4.5
Number of scpta in central corallite 40 67 45
Density of septa per 2 mm 5 6 7

Remarks. Kobya lenticulata differs from other specics
of the genus from Kachchh in being low and discoidal
with a large central corallite, deep calices, more
numcrous scpta, and a greater distance between
corallitc centres.

Onc specimen in the GREGORY Collection (BMNH
R5320) identified by him as K. lenticulata has been
rc-identificd as Thamnoseris cricklevensis (TOMES) by
Beauvais (1978 53. pl. 3. fig. 3).

Kobva sp. A
Plate 11, Fig. 9
Material. 1 specimen (RUC19921 347).
Horizon and locality. Patcham Formation of Jumara Dome.

Dimensions (in mm).

Diameter of corallum 84.0

Height of corallum ~45.0

Diameter of attachment arca 35.0

Diameter of central corallite 9.0

Diameter of other corallites 7.0-8.0

Density of septa per 2 mm 5

Number of septa in central corallite ~51

Number of septa in other corallites 26-36
Maximum distance between corallite centers 13.0
Description.  Corallum  massive, thamnasterioid,

hemispherical, circular in plan view with small
attachment areca in the centre, lower surface covered
with thin zonc of finc scpta. Corallites concentrically
arranged around slightly larger central corallite;
calices subcircular, modecratcly decp, arca betwecn
calices convex. Septo-costac confluent, composed of
closcly packed compound trabeculac. irrcgularly
porous with granulcs along the sides. Synapticulac
rarc. Columella trabecular.

Remarks. The interior of the poorly preserved speci-
men is mostly recrystallized; details of the internal
characters cannot thercforc be observed. The mor-
phological featurcs scen on the external surface and
locally down to a depth of 2 to 3 mm suggest the
genus Kobva. The shape docs not match that of any
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other specics of Kobya. Considering the poor state of
preservation of the single specimen we refrain from
designating a ncw specics.

Family Andemantastracidae AlLLOITEAU 1952

Genus Ampakabastraea ALLOITEAU 1958
Type species. Ampakabastraea exserta (GREGORY  1900)
(=Ampakabastraea ampakabensis ALLOITEAU 1958).

Ampakabastraea exserta (GREGORY 1900)
Plate 11, Figs. 4-6, Text-fig. 15

1900 /[sastraea exserta sp. nov. - GREGORY: 128, pl. 17,
figs.1, 3.

1958 Ampakabastraea ampakabensis sp. nov. - ALLOMTEAU:
83, pl. 9, fig. 3, pl. 14, figs.4, 5.

1978 Ampakabastraeca  ampakabensis
BEAUVAIS: 51, pl. 2, fig 2.

ALLOITEAU

Material. 116 specimens (RUC19921 348-354).
Horizon and locality. Chari Formation of Keera Dome.

Dimensions (in mm).

Diameter of colony 21.0-90.0

Height of colony 9.0-23.0

Diameter of calices 3.5-9.0

Distance between calice centres 2.5-8

Number of septa 24-33

Density of septa per 2 mm 4

Description.  Corallum low, massive, sub-tham-
nasterioid.  calices  medium-sized,  superficial,

subcircular in outlinc, wall indistinct. Septa thick,
distinct, lamellar, numbering 24-33. Distal margin of
scpta denticulated, lateral surface bearing fine, angu-
lar granules arranged cither subvertically or subhori-
zontally and somctimes giving the appearance of a
reticulate pattern. Scpto-costac somctimes confluent
with thosc of adjacent corallites resulting in a tham-
nastcrioid pattern. Tabular and vascular cndothecal
disscpiments abundant (Text-fig. 15), columclla ab-
sent. Holotheca thin and in rings. but mostly eroded.

Rcmarks. GREGORY (1900) assigned this spccics to
Isastrea stressing the compact and imperforate nature
of thc scpta, abscnce of a columclla, rarity of
synapticulac, and presence of vascular dissepiments.
He mentioned, however, its  thamnastcrioid
appecarance. On the basis of GREGORY's description
and figures ALLOITEAU (1958: 84), proposcd that
Isastrea exserta should bc assigned to Am-
pakabastraea instcad of I[sastrea. BEAUVAIS (1978:

51), afier studying the topotype (BMNH R5302) of the
specics, found it to be similar to Ampakabastraea am-
pakabensis ALLOITEAU from Madagascar but not
having secn the holotype she put /. exserta with doubt
in synonymy with that specics. The thamnasterioid
aspect of the colony, the very faint walls of the
corallites, the irrcgular radial naturc of thc septa,
scptal ornamentation, well developed endothecal dis-
scpiments and the holotheca clearly place /. exserta
into Ampakabastraea ALLOITEAU.,

Text-fig. 15. Ampakabastraea exserta (GREGORY 1900).
Longitudinal section showing shape of dissepiments.
RUC19921 352. Scale bar: 1 mm.

The dimensions, number of scpta, superficial
calices, absence of a columella (which is also some-
times absent in the topotype studied by BEAUVAIS) and
other characteristic featurcs of our specimens niatch
thosc of /. exserta (GREGORY 1900: 128). Consc-
quently, A. exserta is a scnior synonym of A.
ampakabensis and has priority. Accordingly, A.
exserta replaces A. ampakabensis as type specics of
Ampakabastraea ALLOITEAU 1958.

Genus Vallimeandropsis BEAUVAIS 1966

Type species. Vallimeandropsis davidsoni (MILNE-EDWARDS &
HAIME 1851).

Vallimeandropsis davidsoni
(MILNE-EDWARDS & HAIME 1851)

Plate 11, Fig. 1

1851 Latomeandra davidsoni sp. nov. - MILNE-EDWARDS &
HAME: 137, pl. 27, fig. 10.

1965 Vallimeandropsis davidsoni (MILNE-EDWARDS &
HAIME) - BEAUVAIS: 873, pl. 36, fig. 1, pl. 37, fig. 3.

1970a Vallimeandropsis  davidsom (MILNE-EDWARDS &
HAIME) - BEAUVAIS: 61.

Material. 1 fragment (RUC19921 355).
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Horizon and locality. Chari Formation of Keera Dome.

Dimensions (in mm).

Diameter of colony ?
Height of colony >9.0
Diameter of calices 53-85
Distance between calice centres within series 3.3-45
Distance between calice centres across series 4.5-5.5
Number of septa 24-33
Density of septa per 2 mm 4-6

Description.  Corallum  colonial, massive; sub-
mcandroid; corallitcs small. distinct, modecratcly deep,
up to thrce in a serics bounded by short, acutc
collincs. Corallitc wall incomplete, synapticulothecal
or parathecal. Scpta lamcllar, generally thin, closely
spaccd. subconfluent. Distal border of septa den-
ticulated. lateral surfacc almost smooth near the distal
end but bearing finc granulac towards the proximal
end. Endothccal clements composed of abundant
tabular disscpiments in the ccntral part of the
corallites and of vascular disscpiments in the outer
part. Synapticulac rarc, columclla cither very small
and rudimentary or indistinct.

Remarks. The fragmentary but well preserved speci-
men is identical to Vallimeandropsis davidsoni
(MILNF-EDWARDS & HAIME) (BEAUVAIS 1965, 1970a)
in all cssential respects. It differs, however, in less
abundant and morc irregular granules and carinac on
the lateral surfaces of the scpta. MILNE-EDWARDS &
HaME (1851) and KoBy (1886: 248, pl. 73, fig. 2)
assigned this spccies to Latomeandra, whilc
ALLOITEAU (1958: 44, pl. 5, fig. 6, pl. 16, fig. 1, pl.
19, fig. 5, pl. 23, fig. 5) rceferred it to Isastrea.
BEAUVAIS (1965) assigned [. davidsoni to a ncw
genus, !'allimeandropsis. According to her, fcaturcs
such as dentition along thc distal scptal margin,
granulated lateral scptal surfaces. abundant cndo-
theca, and less numcrous synapticulac of the ncotype
of I. davidsoni arc characteristic of the family
Andemantastracidac ALLOITEAU. The Madagascan /.
davidsoni of ALLOITEAU (1958) differs from the nco-
type of V. davidsoni in having isolated and numecrous
calices, prominent vallics and a roof-shaped wall
(BEAUVAIS 1965: 874). BEAUvAIS conscquently as-
signed the Madagascan specimens to a new species.,
Vallimeandropsis vongohensis.

Latomeandra davidsoni of Koy (1885) was rc-
ferred to Aficrophyilia D'ORBIGNY by BEAUVAIS
(1966: 1019).

ALLOITEAU (1952: 659) considered the family
Andemantastracidac to be derived from /sastrea in the
Lower Jurassic. It should be noted that onc of the
genera of the family, Andemantastraea ALLOITEAU, is
now rcgarded as a junior synonym of Isastrea

(LATHUILIERE 1988). The lamellar septa, promincnt
vascular disscpiments along the periphery which
become tabular towards the centre, the synapticulo-
thecal or parathecal wall of the Kachchh specimen
also point to /sastrea, but thc submeandroid corallitc
formation and acutc collincs casily distinguish it from
Isastrea and rcfer it to I'allimeandropsis.

Family Thamnasteriidae REUSS 1864

Genus Thamnasteria LESAUVAGE 1823

Type species. Thamnasteria concinna (GOLDFUSS 1826) (sce
RONIEWICZ 1982: 168).

Thamnasteria nicoleti KOBY 1887
Plate 6, Figs. 10, 13, Text-fig. 16

1887 Thamnasteria nicolet: sp. nov. - KOBY: 374, pl. 103, fig.
1.

1964 Thamnasteria nicoleti KOBY - BEAUVAIS: 214, pl. 25,
fig. 6, pl. 27, fig. 3.

Material. 2 specimens (RUC19921 60-61).

Horizon and locality. Patcham Formation of Jumara Dome.

Description.  Corallum  crustose, thamnastcrioid;
corallites small (4-5 mm in diametcr), without rcgular
arrangement. Calices superficial, with promincnt cen-
tral calicular pit. 40-51 scpta, thin (density 8-9 per 2
mm), with tiny granulac along the sides (Text-fig.
16). Scpta short to long and conflucnt with thosc of
adjoining corallites; columclla trabecular and very
small in cross-section. Epitheca present.

Text-fig. 16. Thamnasteria nicoleti Koy 1887
Longitudinal section showing granulated septa. Granules
not inked in occupy slightly different sectional planes.
RUC19921 60. Scale bar: 1 mm.

Remarks. The very small calicular pit and the super-
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ficial calices diffcrentiatc 7. nicoleti KOBY from
Thamnasteria crateriformis GREGORY (1900: 135, pl.
17, figs. 4, 5, 7). GREGORY (1900) described varietics
of two further specics of Thamnasteria from Kachchh,
T. mayeri KoBY (1888: 354, pl. 97, fig. 1) and T.
valfinensis KoBy (1888: 370, pl. 103, fig. 3).
GREGORY's T. mayeri var. indica (1900: 136, pl. 21,
fig. 13, now assigned to Kobya by BEAUVAIS 1978:
50) has large and decp calices and T. valfinensis var.
kachensis (GREGORY 1900: 137) has smaller corallites
and inconspicuous and less numerous scpta.

Gcenus Dimorphastrea D'ORBIGNY 1850

Type species. Dimorphastrea grandiflora D'ORBIGNY 1850.

Remarks. There have been many changes rcgarding
the placement of Dimorphastrea in a suitablc family.
GREGORY (1900: 138) described it as thamnasterioid
and mentioned that it "includes corals in which the
corallitcs arc individually constructed as in Tham-
nastraea, but in which the corallites arc arranged
concentrically, usually around a larger central
corallitc". WELLS (1956: F398) assigned Di-
morphastrea to the family Montlivaltiidac., and com-
pared it with the genus Dimorphosmilia TOMES 1902.
RONIEWICZ (1976: 95, 100) scparated Dimorphastrea
from the Thamnasteriidac and assigned it to the
family Latomeandridac and. at the same time. cmen-
dcd the characters of the family. ERRENST (1991: 25)
agreed with RONIEWICZ. BEAUVAIS initially (1972: 65)
referred Dimorphastrea 1o the Synastracidac and later
on (1978: 54) to the Thamnastcriidac adopting
ALLOITEAU'S (1952: 659) amended definition of the
family.

The main diagnostic featurcs which scparate Lato-
mcandridac from Thamnastcriidac arc the sub-
phaccloid colony and cvenly distributed, numerous
scptal perforations. On the other hand, the genus
Dimorphastrea D'ORBIGNY 1850 has conflucnt scpta.
lacks corallitc walls (thamnasterioid) (KoBy 1886:
345; GREGORY 1900: 30, 138; WELLS 1956: F398;
ERRENST 1991: 25), and the scpta are lamellar or only
little perforated (GREGORY 1900; sec also WELLS
1956: F371). These two characters do not permit
Dimorphastrea to be grouped with the family Lato-
mcandridac. Secondly. endothecal disscpiments are
distinctly less abundant than in mcmbers of the
Montlivaltiidac. The specimen of Dimorphastrea
described below has diagnostic features which support
placement of the genus within the Thamnastcriidac
REUSS 1864.

Dimorphastrea sigillum GREGORY 1900

Plate 10, Fig. 1
1900 Dimorphastraea sigiilum sp.nov. - GREGORY: 139, pl.
18, figs. 1-3.
1978 Dimorphastraea sigillum GREGORY - BEAUVAIS: 54, pl.
3, fig. 4.

Material. 1 specimen (RUC19921 369).
Horizon and locality. Patcham Formation of Jumara Dome.

Dimensions (in mm).

Diameter of corallum 13.4-12.8
Height of corallum 6.8
Diameter of central calice 83
Number of septa in central calice 4]
Number of septa in other calices 19
Distance between calice centers

with respect to central calice 4.0
Distance between calice centers within series 3.0
Density of septa along the margin per 2 mm 5-6

Description and remarks. The single corallum is a
small colony with a distinct ccntral corallite, which is
charactcrized by thick and conspicuous scpta sur-
rounded by a zone of thinncr and morc crowded scpta.
The septa are granulated along the lateral surface;
cndothecal dissepiments arc common. These features
correspond closely with the description and the fig-
urcs of D. sigillum by GREGORY (1900) and BEAUVAIS
(1978).

Dimorphastrea paeninsulae (GREGORY 1900)
Plate 10. Fig. 2
1900 Stibastraea paenminsulae sp. nov. - GREGORY: 148, pl.
18, figs. 14, 17-18.
1978 Dimorphastraea paeninsulae (GREGORY) - BEAUVAIS:
55, pl. 3, fig. 5.
Material. 2 specimens (RUC19921 370).

Horizon and locality. Patcham Formation of Jumara Dome.

Dimensions (in mm).

Diameter of corallum 17.8-14.4
Height of corallum 9.4
Diameter of corallites 4.2-5.6
Number of scpta in central calice 28
Number of septa in other calices 16-20
Distance between calice centers

with respect to central calice 3.2
Distance between calice centers within the serics 3.0
Density of septa along the margin per 2 mm 7

Description and rcmarks. Corallum small, tham-
nasterioid, upper surface flat, plan view irrcgular,
base pointed. The corallites arc arranged concen-
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trically around a central corallite showing circumoral
budding. Septa composed of trabeculac, conspicuous.,
little sinuous and porous. Synapticulac present. Colu-
mclla trabccular.

The two specimens from Jumara cxhibit the char-
acteristic features of the topotype (BMNH RS5308) of
the species in the GREGORY Collection (BEAUVAIS
1978) and of thc matcrial figured by GREGORY
(1900). The thamnastcrioid colony and the concentric
arrangments of corallites around the central corallitc
suggest its assignment to the genus Dimorphastrea
and support thc observation made by BEAUVAIS
(1978).

Dimorphastrea sp. A
Plate 9, Fig. 3
Material. 1 specimen (RUC1992[ 92).
Horizon and locality. Patcham Formation of Jumara Dome.

Dimensions (in mm).

Diameter of corallum 37.5/26.5
Height of corallum 20.0
Diameter of central corallite 7.0
Diameter of smallest corallite 35
Density of septa per 2 mm 34
Number of septa in central corallite 35
Number of scpta in other corallites 19-30
Maximum distance between corallite centers 85

Description. Corallum massive, conical, clliptical in
plan view; upper surface flat in the centre but slightly
convex towards the periphery; lower surface tapering
to small peduncle and covercd with fine. crowded
costae. Corallites arranged concentrically around a
central, larger corallite, the smallest corallitc situated
along the margin. Calices slightly depressed towards
centers and circular to subelliptical in outline. Scpta
conflucnt, with many spincs and few perforations. The
longest scpta stop short of the centre, where they
form, together with rare synapticulac, a ring around
the trabecular columella.

Remarks. The specimen does not match any of the
specics of Dimorphastrea. D. concentrica BECKER (in
BECKER & MILASCHEWITSCH 1875: 177, pl. 41, fig. 4)
is very close. but differs by a grcater number of septa
(60-65) in thc central corallitc. Dimorphastrea si-
gillum, described by GREGORY (1900: 139, pl. 18,
figs. 1-3) from Kachchh differs in its sharply defined
corallites and by thick scpta which are joined to the
columella. Stibastraea paeninsulae GREGORY (1900:
148, pl. 18, figs. 14, 17-18) assigned to Di-
morphastrea by BEAUVAIS (1978: 55, pl. 3, fig. 5) is
morc denscly septatc and more closely packed.

Among comparable spccies from Europe, D. conica
KoBy (1886: 349, pl. 95, fig. 3; sec also ERRENST
1991: 25, pl. 19, fig. 2) has more septa (90-100) and
no columella. The gencral dimensions and the pattern
of the scpto-costac of Dimorphastrea sp. A is similar
to Thamnastrea gillieroni Koy (1887: 360, pl. 100,
fig. 3), but the latter docs not show the concentric
arrangement of corallites. For want of morc material
only provisional assignment has been made.

Family Agariciidae GRAY 1847

Genus Craterastraeca BEAUVAIS 1978

Type species. Thamnastraea crateriformis GREGORY 1900.

Craterastraea crateriformis (GREGORY 1900)
Plate 6, Fig. 12, Plate 7, Figs. 10, 12, 15, Text-fig. 17
1900 Thamnastraea crateriformis sp. nov. - GREGORY: 1385,
pl. 17, figs. 4-5, 7.
1978 Craterastraea crateriformis (GREGORY) - BEAUVAIS:
56.pl. 4, fig. 1.
Material. 20 specimens (RUC19921 56-59).

Horizon and locality. Patcham Formation of Jumara Dome.

Dimensions (in mm).

Diameter of corallum 16.9/10.0 - 43.0/26.8

Height of corallum 48-15.6
Diameter of calices 2.0-5.0
Distance between corallite centers 3.0-5.0
Number of scpta 2245
Density of scpta per 2 mm 10

Description. Colony massive, plocoid. fungiform.
upper surface planc or convex; corallites closcly
packed, calicc shallow to modcratcly decp and
circular, subcircular or subquadrangular in outlinc.
Scpta irrcgular in length, thc longest sometimes
arranged in pairs and recaching the columclla;
remaining scpta short and incomplete. Distal margin
of scpta denticulated, laterally granulated (Text-
fig.17). Scptocostae of adjacent corallites confluent.
Columclla trabecular and distinct. Synapticulac
abundant along the pcriphery of the calices.
Disscpiments common. Epitheca distinct along lower
surfacc, with concentric folds or wrinklcs.

Remarks. Craterastraea crateriformis dcrives its
name from its circular. deep crater-shaped calices.
The specimens from Jumara show all diagnostic
features of the specics except crater-shaped calices.
The specimen (BMNH R5304) described by BEAUVALS
(1978) also does not show this character.
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GREGORY (1900) referred this species to Tham-
nasteria LESAUVAGE. BEAUVAIS (1978) cstablished a
new genus to reccive this specics, realizing that the
features of GREGORY's specimens do not match those
of Thamnasteria. The allied genus Astraeofungia
ALLOITEAU differs by its abundance of synapticulac.

Text-fig. 17. Craterastraea crateriformis (GREGORY 1900).
Longitudinal section of granulated septa. Granulae not
inked in occur at slightly different sectional planes.
RUC19921 57. Scale bar: | mm.

The Jumara specimens are very close to T
delemontana KoBy (1887: 357, pl. 103, fig. 7) from
the Swiss Jurassic, especially with respect to the shape
of the calices and septal pattern on the upper surfacc.
Other European forms with which GREGORY (1900)
has compared crateriformis and which are also
similar to our spccimens, arc Thamnasteria scita
MILNE-EDWARDS & HAIME (1851: 119, pl. 23, fig. 4)
and T. terquemi MILNE-EDWARDS & HAIME (1851:
140, pl. 30, fig. 2). T. scita differs in having small
calices (less than 2 mm in diameter), 7. terquemi in
having fewer scpta (only 12-16).

Family Funginellidae ALLOITEAU 1952
Genus Gregorycoenia BEAUVAIS 1978
Type species. Stephanocoenia magna GREGORY 1900.

Remarks. GREGORY (1900: 65) assigned G. magna to
the genus Stephanocoenia MILNE-EDWARDS & HAIME,
referred by WELLS (1956: F371) to the family
Astrococniidac KoBYy. BEAuvals (1978: 57) observed
that the diagnostic fcatures of S. magna do not match
those of Stephanocoenia but correspond to thosc of
the Funginellidac ALLOITEAU (1952: 662). Consc-
quently, she created the genus Gregorycoenia to
accommodate S. magna.

The intertentacular mode of colony formation in G.
magna rescmbles that of the genus Stephanocoenia

MILNE-EDWARDS & HAIME and the family
Astrocoeniidae KoBy which, according to MILNE-
EpwARDS & HAIME (1850: XXX) and WELLS (1956:
F370) show extratentacular gemmation. However,
Stephanocoenia is characterized by a styliform
columella, while in G. magna the columella is
lamellar. The assignment of Gregorycoenia BEAUVAIS
to the family Fungincllidac is dcbatable, because G.
magna docs not cxhibil a flabcllo-meandroid colony
formation (sec BEAUVAIS 1978).

Gregorycoenia magna (GREGORY 1900)
Plate 8, Figs. 1-5

1900 Stephanocoema magna sp. nov. - GREGORY: 65, pl. 13,
figs. 9-12, pl 14, figs. 1-13.

1978 Gregorycoema magna (GREGORY) - BEAUVAIS: 57, pl.
4, fig 2.

Material. 17 specimens (RUC19921 63-67), 6 specimens (BMNH
R5279) in the GREGORY Collection.

Horizon and locality. Patcham Formation of Jumara Dome.

Dimensions (in mm).

Diameter of colony 16.4/15.0 - 28.9/27.0

Height of colony 10.5-16.4
Diameter of calices 50-13.5
Distance between the calices centres 5.5-13.0
Number of septa 22-49

Number of pali 8-14
Description,  Corallum  massive, ccrioid, sub-

hemispherical, with very small to moderately large,
circular to subcircular attachment arca. Corallites
show intertentacular budding. Calices shallow, hexa-
gonal, pcntagonal or subcircular in outline boundcd
by septotheca and paratheca. The wall is sometimes
thickened by cocnostcum. Septa distinct with angular,
subrounded to papillose granules aleng the lateral sur-
face. Pali conspicuous, but incomplete. Scpto-costae at
times confluent. Endothecal dissepiments tabular,
common, mostly confined to lower part. Columclla
suboval to lamellar in cross-section. Holotheca thin
and in concentric rings.

Remarks. Sec genus.

Family Microsolenidae KoBy 1890
Genus Trochoplegma GREGORY 1900
Type species. Trochoplegma tenuilamellosa GREGORY 1900.

Remarks. The status of this genus has changed from
time to time. GREGORY (1900: 179) crected Trocho-
plegma to receive his new specices tenuilamellosa from
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Kachchh, as well as some European forms referred to
Leptophyllia or Cyclolites. VAUGHAN & WELLS
(1943: 148) merged Trochoplegma with Trocharea
ETALLON 1864. Similarly, ALLOITEAU (1952: 669)
and WELLS (1956: F391) regarded Trochoplegma as a
junior synonym of Trocharea. FLOGEL (1966) adapted
this view and transferred the type spccics fenui-
lamellosa to Trocharea. BEAUVAIS (1964: 228; scc
also 1978), having studied thc holotype of the type
species of Trocharea, differentiated Trocharea with
synapticulotheca and without cpitheca, from Trocho-
plegma with cpitheca and without synapticulotheca,
and retained tenuilamellosa within Trochoplegma.
Later on, BEAuvals (1972: 69) described additional
species of Trochoplegma, but this time she was doubt-
ful about the presence of wall and synapticulac in
Trocharea. Howcver, shc distinguished 7rocho-
plegma, characterized by a fascicular columella, the
presence of synapticulac, and absence of endotheca,
from Trocharea in which the columella is indistinct
or rudimentary parictal, and cndothecal clements are
not abundant. However, according to GREGORY
(1900) Trochoplegma does not have a columella and
according to BEAuvals (1972: 70) Trochoplegma
moneta? (KOBY) possesses a small rudimentary
parictal columclla.

Thus, the morphological featurcs of Trochoplegma
arc very similar to those of Trocharea, but colonial
forms of the former arc easily distinguished by the
mode of colony formation. It is good to recall herc the
diagnostic part from the original description of
Trochoplegma GREGORY which states "Micro-
solcnidae, in which corallum is simple or composed of
few corallites” (GREGORY 1900: 179; also pl. 23, fig.
8a). Trocharea ETALLON is known to represent
microsolcnids which are solitary. About twenty speci-
mens in the present collection match Trochoplegma
GREGORY and show intratentacular circumoral gem-
mation. Therefore, in concordance with BEAUVAIS
(1964) Trochoplegma GREGORY has been retained as
a scparate genus.

The only comparable genus of the family is Di-
morpharaea FROMENTEL 1861, which is characterizcd
by intratentacular circumoral gcmmation, but has a
much higher number of corallites, a greater density of
trabeculac and thin and denscly packed septa.

Trochoplegma tenuilamellosa GREGORY 1900

Plate 8, Figs. 11-16

1900 Trochoplegma tenuilamellosa sp. nov. - GREGORY:
180, pl. 23 figs. 3-10, pl. IIA fig. 8.
1966 Trocharea tenuilamellosa (GREGORY) - FLUGEL: 67, pl.

17, figs. 3-4.
1978 Trochoplegma tenuilamellosa GREGORY - BEAUVAIS:
61.

Material. 60 specimens (RUC19921 72-77), 2 specimens (BMNH
R5324a, b) in the GREGORY Collection.

Horizon and locality. Patcham Formation of Jumara Dome.

Dimensions (in mm).

Diameter of corallum 7.4/7.2-340
Height of corallum 45-16.0
Number of septa 70-376
Number of scpta per 2 mm 8-10
Number of trabeculae per 2 mm 9-10
Percentage diameter of calicular fossa

with respect to maximum diameter of corallum 88-152

Description and rcmarks. The Jumara specimens
agree well with Trochoplegma tenuilamellosa. Most
of them are solitary, somc show very few cases of
intratentacular circumoral gecmmation. They are char-
acterized by a discoid to pedunculate shape, by
crowded. more or less flexuous, regularly perforated
scpta, and a moniliform upper margin. The trabcculae
are pcnnular with continuous mcnianae, sometimes
covered by stercoplasm. Synapticulae common, cali-
cular fossa slighfly clongated; a columclla and cndo-
thecal disscpiments arc absent. The epitheca is very
thin, fragile and is casily eroded. As a rule, only small
patches remain.

Trochoplegma afY. fungiformis GREGORY 1900
Plate 7, Fig. 1
Material. 1 specimen (RUC19921 99).

Horizon and locality. Patcham Formation of Jumara Dome.

Dimensions (in mm). RUC19921 99
Diameter of corallum 14.7/14.0
Height of corallum 12.0
Number of septa 186
Number of septa per 2 mm 10
Number of trabeculae per 2 mm 10

Description. Corallum solitary, biconvex, with distinct
growth constriction along the equatorial region.
Calice convex, circular in plan view; central fossa
moderatcly decp. Septa thin, crowded, strongly per-
forated, consisting of closely spaced trabeculae
forming a moderatcly open fan-system. Pennulae well
developed. occurring at regular vertical intervals;
menianac arc denticulate forming continuous serics.
Synapticulac common. Epithcca thin, almost croded.

Remarks. Anabacia fungiformis GREGORY (1900: 176,
pl. 21, figs. 9-12) is the closest comparable spccics,
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differing by having a peduncle which oficn expands
towards its base. FLOGEL (1966: 63) discusscd in
detail the nomenclatural history of the genus
Anabacia (see also BEAUVAIS 1967: 40) and merged it
(including both specics from Kachchh, 4. acaulis and
A. fungiformis) with Chomatoseris THOMAS 1935.
Beauvais (1972: 70, pl. D, fig. 9) referred fungi-
Jormis to Trochoplegma GREGORY 1900. Howecver,
Chomatoseris is characterized by a concentric growth
pattern and lack of epitheca (GILL 1967, GILL &
CoaTes 1977). The septal structurcs, synapticulac,
and calicular fossa in our spccimen suggest that it
belongs to Trochoplegma.

Trochoplegma fungiformis (GREGORY) described
by BEauVAls (1972) differs in having fewer scpta (72)
with a density of 6-8 per 2 mm.

Genus Trocharea ETALLON 1864

Type species. Trocharea actiniformis ETALLON (in THURMANN &
ETALLON 1864).

Trocharea patelliformis GREGORY 1900
Plate 7, Figs. 2-4, Plate 8, Fig. 9

1900 Trocharea patelliformis sp. nov. - GREGORY: 178, pl.
2A. figs. 15-20.

Material. 39 specimens (RUC1992] 82-85); 7 specimens (BMNH
R5323) in the GREGORY Collection.

Honzon and locality. Patcham Formation of Jumara Dome.

Dimensions (in mm).

Diameter of corallum 11.0/10.5-14.0/13.0

Height of corallum 54-7.7
Number of septa 104 - 120
Number of scpta per 2 mm 7-8
Number of trabeculae per 2 mm 7-9
Percentage diameter of calicular fossa with

respect to maximum diameter of the corallum 12-27

Description and remarks. Trocharea patelliformis is a
solitary, low microsolenid. casily distinguished from
the solitary Trochoplegma tenuilamellosa GREGORY
by its low dcnsity of septa and trabeculac, shallow to
decp circular calicular fossa and very small, indistinct
columella. Ecophcnotypic variations include patellate
forms with a narrow basc and those with a sub-
pedunculate base. Onc small specimen (RUC19921
82) with 74 septa has a septal density of 7 per 2 mm,
but a trabecular density of 10 per 2 mm and a flat
calicular centre. A sccond specimen (RUC19921 40)
has 73 scpta. a scptal density of 5-6 and a trabccular
density of only 7.

Genus Anabacia’ D'ORBIGNY 1849

Tvpe species. Fungia orbulites LAMOUROUX 1821.

‘Anabacia’ acaulis GREGORY 1900
Plate 7, Figs. 5-6, Text-fig. 18

1900 Anabacia acaulis sp. nov. - GREGORY: 175, pl. 21, figs.
5-8.

Material. 2 specimens (RUC19921 100, 323).

Horizon and locality. Patcham Formation of Jumara DDome.

Dimensions (in mm). RUC19921 100 RUC19921 323
Diameter of corallum 1.3 15.7
Height of corallum 5.4 5.0
Number of septa 75 76
Number of septa per 2 mm 5 4-5
Number of trabeculae per 2 mm 5-6 5-6

Description. Corallum solitary, cupolatc. Calice con-
vex with depressed calicular centre, circular in plan
view. Septa thin, laterally granulated and perforated
(Text-fig. 18); trabeculac forming a moderately open
fan systcm. Synapticulac bctwcen septa common.
Epithceca thin, almost croded

Remarks. GREGORY (1900) assigned his new specics
acaulis to the genus Anabacia D' ORBIGNY 1849. The
genus is characterized by a simple and lenticular
corallum, extremely numcrous. thin scpta projecting
on the lower side of the corallum without forming a
distinct wall and by a shallow fossula (MILNE-
EDWARDS & HaIME 1850: xlvii). According to
GREGORY (1900: 175) a columclla is lacking and an
attachment arca is present only in some pedunculate
specimens.

Anabacia’

Text-fig. 18. acaulis  GREGORY 1900
Longitudinal section through half of calice cutting septa
(black) at right to oblique angles. The granulated septa have
pores (p). Stippled: scdimentary matrix;  white:
recrystallized arcas. RUC19921 100. Scale bar: 1 mm.
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WELLS (1956: F437) was unable to incorporate
Anabacia in his classification schemec and listed the
genus with other unrccognizable gencra. As
mentioned above, FLOGEL (1966: 63; sec also THOMAS
1935: 429; BEAUVAIS 1967: 40) discussed in dctail the
nomenclatural history of the genus Anabacia and
merged it with Chomatoseris. According to FIUGEL
(1966: 66) the dimensions of his ncw species
Chomatoseris iranensis FLOGEL (1966: 63, pl. 16, fig.
7. pl. 17, figs. 1-2, 6) are similar to those of 4. acaulis
GREGORY. but the latter diffcrs by possessing a basal
cpitheca. However. C. iranensis cxhibits morc scpta
(170-340) and an elongated calicular fossa.

LATHUILIERE (1989), in contrast, listed acaulis
under Anabacia. LOSER (1992: 30) also listed
Anabacia as a valid genus of the family
Microsolcnidac. The morphological features of
acaulis such as the cupolate shape of the corallum,
common synapticulac. as well as the free-resting
mode of life of the animal arc very similar to thosc of
members of the genus Chomatoseris (WELLS 1956:
F390; GiLL & COATES 1977). However, the abscnce of
a concentric growth pattern and the presence of an
epithcca in topotypes of A. acaulis do not allow us to
group our specimens with Chomatoseris. Until the
holotype of acaulis (preserved in the Muscum of the
Geological Survey of India in Calcutta) and additional
material has been studied. we provisionally refer the
specics 10 Anabacia’.

GREGORY (1900) compared A. acaulis with
Anabacia orbulites (LAMOUROUX) and A. buchardi
MILNE-EDWARDS & HAIME, but both these Europcan
forms have been referred to Chomatoseris (BEAUVAIS
1972: 67-68; LATHUILIERE 1989).

Genus Aicrosolena LAMOUROUX 1821
Type specics. Microsolena porosa LAMOUROUX 1821.

Remarks. Aficrosolena and Dimorpharaea are two
closely rclated gencra. WELLS (1956: F392) distin-
guished Dimorpharaea from Microsolena solcly by
circumoral colony formation. However, spccimens of
Microsolena occasionally also show a concentric
arrangement of corallites similar to that of Di-
morpharaea which makes it very difTicult to tell the
gencra apart. Our matcrial of Aficrosolena never
exhibited a large, central corallite. The apparent con-
centric pattern of corallitcs along the periphery is a
result of marginal budding and not of circumoral
budding. In Dimorpharaea, in contrast, the corallites
arc concentrically arranged around the large. central
parent corallite.

Microsolena subturbinata GREGORY 1900
Plate 9, Figs. 9-10

1900 Microsolena subturbinata sp. nov. - GREGORY: 183, pl.
25. figs. 5-9, pl. 2A. fig. 9.

1900 Microsolena variolata sp. nov. - GREGORY: 184, pl. 25,
figs. 10-13, pl. 26, figs. 2-3.

1966 Microsolena variolata GREGORY - FLUGEL: 69, pl. 18,
figs. 3-4.

1978 AMicrosolena variolata GREGORY - BEAUVAIS: 62, pl. §,
fig. 4.

Material. 23 specimens (RUC19921 14, 16), 12 specimens (BMNH
R5325-R5326) in the GREGORY Collection.

Horizon and locality. Patcham Formation of Jumara Dome.

Dimensions (in mm).

Diameter of corallum 18.5/17.0 - 26.4/24.6

Height of corallum 10.0-11.8
Diameter of corallites 35-50
Distance between calice centres 30-44
Number of septa 32-49
Density of septa per 2 mm 8-9
Density of trabeculae per 2 mm 9-10

Dimensions of specimen (RUC19921 139) which is similar in shape to
M. variolata GREGORY 1900:

Diameter of corallum 13.4/13.9

Height of corallum 114

Diameter of central corallite 34

Diameter of other corallites 2.5

Distance between calice centres 23-30

Number of septa 33-44

Density of septa per 2 mm 8-9

Density of trabeculae per 2 mm 9

Dcscription.  Corallum  thamnasterioid, massive,

biconvex, subturbinate. subpatcllatc or conical with
flat base. circular or subcircular in plan view. Calices
small, distinct with circular calicular fossa. Scpta
fenestrate, composed of pcnnular trabeculae. Syn-
apticulac common. Epitheca very thin and fragile.

Remarks. GREGORY (1900: 185) differentiated Aicro-
solena subturbinata from M. variolata on the basis of
shapc. which is not turbinate in latter. BEAUVAIS
(1978) obscrved that M. subturbinata has larger and
more distant calices. The coral layers at Jumara con-
tain both specics. They corrcspond to each other in all
cssential respects except for their shape, which, as
mentioned clsewhere, is not necessarily a diagnostic
fcaturc. M. variolata has therefore been merged with
M. subturbinata, the latter having page priority.
According to GREGORY (1900: 184) the concentric
arrangement of corallites is onc of the diagnostic fea-
turcs of M. subturbinata. However, both the 11 speci-
mens (BMNH R5325) in the GREGORY Collection at
the Natural History Muscum and the specimens fig-
urcd by GREGORY (1900: pl. 25, figs.5-9) show irregu-
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larly arranged corallites of more or less uniform size.

Microsolena ornata KoBy (1887. 399, pl. 107,
figs. 1-2), M. regularis MILNE-EDWARDS & HAIME
(1851: 122, pl. 25, fig. 6) and M. piriformis BEAUVAIS
(1972: 72, pl. D, fig. 8) are comparable European
taxa, but the scpta and trabeculae in M. ornata are
less dense, while in A regularis and M. piriformis
calices arc quite superficial and have a shallower
fossa.

GREGORY distinguished Microsolena subturbinata
from the genotype Microsolena porosa LAMOUROUX
(1821: 65, pl. 74, figs. 24-26) on grounds of twice as
large corallites (7 to 8 mm in diameter) and a more
conspicuous calicular fossa. In these respects the pre-
scnt specimens occupy a position intcrmediate bet-
ween M. porosa and M. subturbinata. Thus, M. sub-
turbinata may, in fact, bc a junior synonym of M.
porosa. However, until the type material of M. porosa
has been investigated the specific status of AL sub-
turbinata is retained.

Specimens from castern Iran assigned to Aicro-
solena subturbinata GREGORY by FLUGEL (1966: 68,
pl. 18, figs. 1-2) appcar to be different, because of a
flat calicular fossa. a lower density of septa, and the
absence of synapticulac.

Microsolena amorpha (GREGORY 1900)
Plate 9, Figs. 11-13

1900 Thamnaraea amorpha sp. nov. - GREGORY: 194. pl. 26,
figs.1, 4-7, pl. 27, fig. 3.

1978 Microsolena ornata ? KOBY - BEAUVAIS: 62, pl. 5, fig.
5.

Material. 125 specimens (RUC19921 93-95). 1 specimen (BMNH
R5334) in the GREGORY Collection.

Horizon and locality. Patcham Formation and Chari Formation of
Jumara Dome.

Description. Corallum massive, subcircular to sub-
clliptical in plan vicw, biconvex, conical. Somc
specimens with conspicuous hummock on the upper
surface. Calices superficial; scpta (numbering 9-11)
fenestrate, gencrally inconspicuous or structurcless on
the upper surface, composed of widcly scparated
pennular trabeculac. Synapticulac common. Longi-
tudinal scctions give the appearance of mesh-like pat-
tern. Scpto-costac between adjoining corallites with
irregular pattern. Epitheca thin and fragile, rarely
preserved.

Remarks. The specimens show the characteristic fea-
tures of Thamnaraea amorpha. In Microsolena orna-
ta ? KoBy of BEAuvaAIs (1978) the septa are more
similar to those of Thamnaraea amorpha as figured by

GREGORY (1900) on pl. 27, fig. 3 rather than to
Microsolena ornata Koy (1887: 399, pl. 107, figs.
1-2). In the latter the septa are more regular, subparal-
lel and join with adjoining corallite centres which are
arranged in short, parallel series.

The genus Thamnaraea ETALLON 1864 has been
merged with Dendraraea D'ORBIGNY 1849 of the
family Actinacididac VAUGHAN & WELLS (WELLS
1956: F393). BEauvals (1978), however, found the
dimensions of T. amorpha rescmbling those of the
holotype of Microsolena ornata Koy (1887) and
thercfore placed the specimens from Kachchh into
Microsolena rather than Dendraraea.

Genus Dimorpharaea DE FROMENTEL 1861

Type species. Microsolena koechlini MILNE-EDWARDS & HAIME
1860.

Dimorpharaea stellans GREGORY 1900
Plate 9, Fig. 1-2, 4-7, Text-figs. 19-20

1900 Dimorpharaea stellans sp. nov. - GREGORY: 189, pl.

24, figs. 2-5.

1900 Dimorpharaea distincta sp. nov. - GREGORY: 190, pl.
24, figs. 6-8.

1900 Dimorpharaea continua sp. nov. - GREGORY: 191, pl.
24, fig. 9.

1978 Dimorpharaea stellans GREGORY - BEAUVAIS: 63, pl.
S, fig. 6, pl. 7, figs. 2-3.

Material. 100 specimens (RUC19921 86-91, 411); 25 specimens
(BMNH R5329-R5332, R51699-R51719) in the GREGORY Col-
lection.

Horizon and locality. Patcham Formation of Jumara Dome.

Dimensions (in mm).

Diameter of colony 20.9/19.0 - 37.4/37.0

Height of colony 7.8-150
Diameter of central corallite 50-6.0
Distance between centres of central corallite

and corallites of inner ring 4.0-50
Distance between centres of corallites of same ring 20-4.0
Number of septa in the central corallite 27-53
Number of septa in other corallites 26-38
Density of septa per 2 mm 8-9
Density of trabeculae per 2 mm 8-9

Description. Corallum about 20.0/19.0 to 37.4/37.0
mm in diameter and 7.8 to 15.0mm in height, mass-
ive, thamnasterioid, biconvex to discoidal., with
pedunculate to subpedunculate basec. The notched
edge and lower surfacc bears onc to fifteen long, nar-
row, radial grooves of varying depth. Corallites
groupcd around central corallite. Calices shallow to
superficial with distinct shallow to dcep central colu-
mcllar pits. Septa (numbering 27 to 53) thin,
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fenestratc (Text-fig. 20b), composed of pennular
trabcculac. Mcnianac continuous and cvenly distribu-
ted (Text-figs. 19, 20a). Distal margin of scpta fincly
beaded. thosc of altcrnating septa often united by
stercoplasm. Synapticulac common. Epithcca with
growth rugac on the lower surface.

Text-fig. 19. Dimorpharaca stellans GREGORY 1900.
Longitudinal section of septa with evenly distributed
pennulac. RUC19921 91. Scale bar: | mm.

Remarks. BEAUVAIS (1978) regarded the morphol-
ogical differences between D. stellans, D. distincta
and D. continua as intraspecific variations of a single
species, D. stellans. As our matcrial cxhibits grada-
tional variation of the featurcs regarded by GREGORY
as diagnostic at thc spccies level, we agree with
BEAUVAIS' conclusion.

Text-fig. 20. Dimorpharaea stellans GrReGory 1900. a:
Longitudinal section cutting septal planes at right to oblique
angles. The septa exhibit pores (p), pennulac (pe), and
menianac (m). RUC1992] 411. b: Longitudinal section
through septal plane showing distribution of pores.
RUC19921 576. Scale bar: 1 mm.

Dimorpharaea orbica GREGORY (1900: 191, pl. 25,
figs. 3-4) differs from D. stellans by its morc
numcrous scpta and by fewer but large corallites.

Spccimen  RUCI19921 86 closcly rcsembles

Genabacia kachensis GREGORY (1900: 177, pl. 2A,
fig. 10) in having only two rings of small corallites,
the outer one being incomplete. G. kachensis differs.
however, by posscssing larger calicular fossac in the
central corallites and by having numcrous scpta which
project on the lower surface.

Dimorpharaea cf. orbica GREGORY 1900
Plate 9, Fig. 8
cf. 1900 Dimorpharaea orbica sp. nov. - GREGORY: 191, pl. 25,
figs. 3-4.
¢f. 1978 Dimorpharaea orbica GREGORY - BEAUVAIS: 63, pl. S,
fig. 7.
Material. 3 specimens (RUC19921 375).

Horizon and locality. Patcham Formation of Jumara Dome.

Dimensions (in mm).

Diameter of colony 12.0/11.5 - 30.0/~25.0

Height of colony ~6.0-15.0
Diameter of central corallite 45-88
Distance between centres of central

corallite and corallites of inner ring 30-90
Distance between centres of

corallites of same ring 13-63
Number of septa in the central corallite 50-67
Number of septa in other corallites 14 - 46
Density of septa per 2 mm 7-12
Density of trabeculae per 2 mm 8-14

Description and remarks. Corallum low, tham-
nastcrioid. subpcdunculate, subcircular in plan view;
margin slightly notched bccause of broad, modcrately
decp and short radial sulci developed along the pe-
riphery of the lower surface; upper surface slightly
convex. Corallites few, distinct, concentrically ar-
ranged around larger central corallite. Calicular fossa
distinct. Septa composced of trabeculac, with monili-
form distal margin; synapticulac common. Lower sur-
face partly covered with very thin, fragile cpithcca. As
mentioned above. Dimorpharaea orbica GREGORY
(1900: 191, pl. 25, figs. 3-4; scc also BEAUVAIS 1978:
63, pl. 5, fig. 7) differs from D. stellans by having
fewer and larger corallites, dense scpta and trabeculac
and a decp. clongated calicular fossula. In the present
specimens the size and number of corallites corre-
spond to that of D. orbica, whilc the number of scpta
in the central corallite is closer to that of D. stellans.
The septal density and the distances between calice
centres in both specics are the same. Thus the few
specimens available for study are more or less inter-
gradational between D. orbica and D. stellans with a
closer relationship to . orbica. Whether both species
should be merged. with D. stellans having page prior-
ity, cannot be decided on the basis of our limited and
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poorly preserved material. For the moment, the
specimens arc tentatively assigned to D. orbica.

Family Procyclolitidae VAUGHAN 1943

Genus Tricycloseris TOMES 1878

Type specics. Tricycloseris anmingi TOMES 1878.

Tricycloseris triangularis GREGORY 1900
Plate 7, Figs. 7-9, 11, 13-14

1900 Tricycloseris triangularis sp. nov - GREGORY: 186, pl.
23, figs. 11-12.

Material. 27 specimens (RUC19921 78-81, 372-374. 408). 8
specimens (BMNH R5327-R5328) in the GREGORY Collection.

Horizon and locality. Patcham Formation of Jumara Dome.

Dimenstons (in mm).

Diameter of corallum 13.8/16.5 - 23.0/23.90

Height of corallum 70-11.5
Number of septa 17 - 184 (usually 17-50)
Distance between corallite centers 47-70

Number of septa per 2 mm 5-7

Number of trabeculace per 2 mm 5-7
Description.  Corallum  compound, patclliform,

circular to subtriangular in outlinc. Upper surfacc
convex, base either pedunculate or convex; lower sur-
face marked by few radial grooves. Corallites few (2-
7). small, formed by intratentacular circumoral gem-
mation along the periphery of the large central
corallitc. Parent corallite with distinct, circular, small
to large fossa. Scpta numcrous, perforated. occa-
sionally with beaded distal margins; scpta confluent
with thosc of daughter corallites. Trabeculae
pennular, projecting slightly outward. Synapticulac
common; columclla small, trabecular. Epitheca thin,
mostly croded.

Remarks. The characters of the specimens agree well
with 7. triangularis GREGORY, one of those specics
showing highly variable morphological features. In
the topotypes the size of the calicular fossa varics
from distinct and large to indistinct and small. The
number of scpta depends upon. how carly during
growth additional corallitcs develop. Three specimens
(RUC19921 79, 81, and 408) of moderate size cxhibit
cither no daughter corallites or just rudimentary oncs.
The number of scpta in these threc cxamples is
unusually high (126-184).

Another specimen (RUC19921 374) bears 17
calices arranged concentrically in two rings with a
rangc of scpta from 18 to 33.

A few specimens in our collection and also in the
GREGORY collection of the Natural History Museum,
London, exhibit numcrous septa with beaded distal
margins. They show affinity with 7rochoplegma
tenuilamellosa GREGORY (1900: 180, pl. 23, figs. 3-
10, pl. A, fig. 8) and Trocharea patelliformis
GREGORY (1900: 178, pl. 2A, figs. 15-20) but differ
from the former by coarscr trabcculac and a lower
scptal density and from the latter by cxhibiting intra-
tentacular circumoral gemmation.

The type specics 7. anningi TOMES (1878: 90, pl. 9,
fig. 1, THOMAS 1935: 425) differs only by the absence
of a columclla. Tricycloseris sp. (MONTANARO ct al.
1979: 143, pl. 3, figs. 3a. b, 4) from thec Upper
Triassic of North Amcrica is comparable to 7. tri-
angularis but for its low density of scpta.

Family Dermosmiliidae KoBy 1889

Genus Protethmos GREGORY 1900
Type species. Protethmos oldhami GREGORY 1900.

Remarks. Protethmos and Aetethmos arc two closcly
allied genera, distinguished by GREGORY (1900: 165)
mainly on the basis of a well developed papillary
columella in the latter, compared to a parictal. spongy
columella in the former. VAUGHAN & WELLS (1943:
118) and also WELLS (1956: F379) considercd both
gencra as synonyms of Epistreptophyllum MiLa-
SCHEWITSCH 1875. In this genus the septa are orna-
mented with tiny spines in the upper part. the decp
part of the interseptal chambers bear disscpiments and
numcrous synapticulae, and the columclla is spongy.
FLUGEL (1966: 58-59) rctained only onc specics, Pro-
tethmos oldhami, with Epistreptophyllum, and re-
cstablished AMetethmos differentiating it from Epi-
streptophyllum again on the basis cof the columeclla.
According to him, Protethmos has a spongy colu-
mclla, whercas in Aerethmos the columclla is in most
cascs parictal. This statement differs from what
GREGORY (1900) has observed. BEAUVAIS (1972 56,
1978: 59) regarded Protethmos and Aetethmos as
closcly rclated gencra. differing from Epistrepto-
phvilum in the ornamcntation along the distal and
lateral parts of the radial clements. The lower endo-
thccal parts of the corallum of the present specimens
show massive deposition of skeletal material and no
trace of dissepiments or synapticulae; in addition, they
have pores and granules along the upper and inner
frce parts of the scpta and a papillary columella.
These features agrec well with those of the Pro-
tethmos-AMetethmos group. As mentioned above, in
this particular case the type of columclla is not a
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diagnostic featurc for gencric identification.

Protethmos blanfordi (GREGORY 1900)
Plate 8, Figs. 6-8, 10

1900 Metethmos blanfordi sp. nov. - GREGORY: 165, pl. 18,
figs. 4-6, 11.

1900 Metethmos griesbach: sp. nov. - GREGORY: 166, pl. 18,
fig. 9.

1966 Metethmos griesbachi GREGORY - FLUGEL: 59, pl. 16,
figs. 5-6.

1972 Proiethmos griesbachi (GREGORY) - BEAUVAIS: 57, pl.
B, figs. 7-8.

1978 Protethmos blanfordi (GREGORY) - BEAUVAIS: 60, pl.
S, figs. 1-2 only.

Material. 40 specimens (RUC19921 68-71); 4 specimens (BMNIH
R46320-R46323) in the GREGORY Collection.

Horizon and locality. Patcham Formation of Jumara Dome.

Description. Corallum solitary, trochoid. sharply nar-
rowing down to a tubular pceduncle, which is some-
times curved and pointed. Calice flat to very shallow,
margin sharp, plan vicw subcircular with a small ccn-
tral pit. Scpta (numbering 78-110) thin, lamcllar,
panlly perforated, denscly covered with tiny spincs,
distal margin dcnticulated. Costac fine, corresponding
to septa, growing morc and morc inconspicuous
towards basc. Columclla papillary. Epitheca thin.

Remarks. GREGORY (1900: 164-167) crected four spe-
cics to accommodatc specimens comparable to our
matcrial. Protethmos oldhami and P. duncani have
been referred to Epistreptophviium by FLOGEL (1966;
sce also LATHUILIERE 1989).

Metethmos grieshachi is rcgarded as a junior syn-
onym of A1 blanfordi (BEAuvAls 1978: 60).
Although, bascd on GREGORY's description and fig-
urcs, we agrec with her conclusion, the only specimen
(BMNH R5318) of Aetethmos grieshachi in the
GREGORY Collection of the Natural History Muscum,
London, figured by BEAUvAIs (1978 pl. 5, fig. 3) is
partly covered with matrix so that the nature of the
columella cannot be observed. Morcover the scpta do
not appcar to be perforated and the tiny spincs, so
common on the scplal surfaces of P. blanfordi. are
rarc. It is therefore highly doubtful, whether this par-
ticular spccimen belongs to £. blanfordi.

Genus Stibastraea KoBy 1885
Type species. Stibastraea etallon1 KOBY 1885.

Remarks. BEAUvAIS' (1978: 65) and our obscrvations
of large, subelliptical denticles along the distal mar-
gins of the septa. of sparsely and irrcgular perfor-

ations, and of a spongy or papillosc columella in S.
structa from Jumara support the systcmatic placcment
of Stibastraea by ALLOITEAU (1958) in thc family
Dermosmiliidac.

Stibastraea structa GREGORY 1900
Plate 10, Figs. 3-4

1900 Stubastraea structa sp. nov. - GREGORY: 147, pl. 18,
figs. 15-16.

1958 Subastraea ? structa GREGORY - ALLOITEAU: 91, pl. 6,
fig. 10, pl. 7, figs 8-9.

1978 Subastraea ? structa GREGORY - BEAUVAIS: 64, pl. 6,
fig. 1

Material. 16 specimens (RUC1992] 378-380); 1 specimen (BMNH
R5309) in the GREGORY Collection.

Horizon and locality. Patcham Formation of Jumara Dome.

Dimensions (in mm).

Diameter of corallum 15.5/10 - 27.0/20

Height of corallum 146-120
Diameter of corallites 30-35
Distance between corallite centers 20-33
Number of septa 19-28
Density of scpta per 2 mm 7

Remarks. The (wo specimens from the Upper
Bathonian and Lower Callovian of Madagascar placed
by ALLOITEAU (1958: 91) in this specics have twice as
many septa as GREGORY's specimens. ALLOITEAU
(1958: 92) referred his and the spccimens from
Kachchh only with doubt to the genus Stibastraea
Kony. Reservations werc also expressed by BEAUVAIS
(1978: 65) who suggested that the Kachchh specimens
might rcpresent  juveniles.  However,  ncither
ALLOITEAU (1958) nor BEAUVAIS (1978) cxplain their
reservations. As our specimens  cxhibit  the
characteristic featurcs of the genus Stibastraea.
including distinct lobes. we refer structa without
doubt to that genus.

Genus Epistreptophylium MILLASCHEWITSCH 1876

Type specics. Epistrepiophyllum commune MILASCHEWITSCH 1876,

Remarks. MILASCHEWITSCH (1876: 210, pl. 50, fig.
2.) placed Epistreptophvlium in the family Fungiidac.
VAUGHAN & WELLS (1943: 117), WELLS (1956:
F379), FLOGEL (1966: 58) and LOSER (1992: 29) as-
signed it to thc family Calamophylliidae. BEAUVAIS
(1964: 238, 1972: 74), RONIEWICZ (1966: 238 1976:
70). ROSENDAHI. (1985: 66) and ERRENST (1990: 199)
in contrast referred the genus to the Dermosmiliidae
KoBy. The diagnostic featurcs of Epistreptophylium
(GILL 1982b) such as scpta with sparse and irrcgular
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perforations, laterally ornamented with granules and
simple synapticulac, a strongly jagged inner margin,
the presence of cndotheca. a synapticulothecal wall,
and a spongy or papillary columella suggest the
placement of Epistreptophylium with the Dcrmos-
miliidac. The family Fungiidac, in contrast, is char-
acterized by septa which are only fenestrate in early
stages. by stout compound synapticulac. a trabecular
columella. and by lack of an cndotheca (WELLS 1956:
F388). The family Calamophylliidac differs also with
regard to having fenestrate septa with beaded upper
margins, cither a thin or no endotheca. and a trabe-
cular columella (WELLS 1956: F379)

Epistreptophvilum cornutiformis (GREGORY 1900)
Plate 11, Fig. 3

1900 Frechia cornutiformis sp. nov. - GREGORY: 168, pl. 21,
figs. 1-3.

Material. 1 specimen (RUC19921 395).
Horizon and locality. Chari Formation of Keera Dome.

Dimensions (in mm).

Height of corallum ~21.0
Diameter of corallum at the top 16.0
Diameter of corallum at 14 mm height 17.0
Number of septa 86
Density of septa per 2 mm 5

Description. Corallum solitary, proximal part turbi-
nate, distal part cylindrical, subcircular in plan view.
Septa moderately thick and perforated;, perforation
irrcgular and sparse, increasing towards the axis. Due
to uncven thickening along the periphery the primary
scpta sometimes unite with septa of higher order. Dis-
secpiments rarc and scen only along the outer margin.
Synapticulate along the periphery. Columclla spongy.

Remarks. The genus Frechia GREGORY (1900: 167) to
which GREGORY assigned this specics, is now re-
garded as a junior synonym of Epistreptophyllum
MILASCHEWITSCH (VAUGHAN & WELLS 1943: 117,
sec also WELLS 1956: F379; LATHUILIERE 1989).

Family Latomeandriidae FROMENTEL 1861

Remarks. RONIEWICZ (1982) discusscd the family
Latomeandriidac in detail. Her statement that syn-
apticulac have not been recorded from members of the
family contradicts the prescnce of synapticulac in
genera such as Periseris and Collignonastrea which
are gencrally regarded as members of the family

(ALLOITEAU 1958, BEAUvAIS 1978, LATHUILIERE

1990).

Genus Fungiastraea ALLOITEAU 1952

Type species. Astrea laganum MICHELIN 1841.

Fungiastraea arachnoides (PARKINSON 1808)
Plate 11, Figs. 11-12, Text-fig. 21

1808 Madrepora arachnoides sp. nov. - PARKINSON: 54, pl.
6, figs. 4,6, pl. 7, fig. 11.

1851 Thamnastrea arachnoitdes PARKINSON - MILNE-
EDWARDS & HAME: 97, pl. 18, fig. 1a-f, h-i (non fig.
18.j. k).

1887 Thamnastrea arachnosdes PARKINSON - KOBY: 358, pl.
97, figs. 5-7, pl. 99, figs. 6, 7.

1966 Fungiastraea arachnoides (PARKINSON) - RONIEWICZ:
237, pl. 26, fig. 4.

1976 Fungiastraea arachnoides (PARKINSON) - RONIEWICZ:
98, pl. 29, fig. 2.

1985 Fungiastraea arachnoides (PARKINSON) - ROSENDAHML:
62.

1991 Fungiastraea arachnoides (PARKINSON) - ERRENST:
24, pl. 18, fig. 8a, b [see for extensive synonymy].

Material. 5 specimens (RUC 19921 364-365).

Horizon and locality. Chari Formation of Jumara Dome.

Dimensions (in mm).

Diameter of colony ~68.0
Height of colony ~14.0
Diameter of calices 3.0-4.0
Distance between calice centres 2835
Number of septa 22-24
Density of septa per 2 mm 6

Description. Corallum thamnasterioid, platy; upper
surface planar. Calices superficial, with dcpressed
ccntral region, arranged concentrically. Scpta thin,
irregularly perforate; the largest scpta are only short
of the columella; distal margins denticulate; menianac
transverse to the growth dircction. The pennulae are
variablc in shape and symmetry in sections at right
angle to the septal plane. ranging from well developed
shoulder-like bilateral symmetrical to alternating and
truncated branch-like (Text-fig. 21). Synapticulac and
dissepiments common.

Remarks. The thamnasterioid and concentric
arrangement of corallitcs, the little perforated scpta,
number of synapticulae. naturc of disscpiments, and
prescnce of a columclla place the Kachchh specimens
firmly into Fungiastraea arachnoides (PARKINSON) of
the family Latomcandriidac (sec also RONIEWICZ
1966, 1976, ERRENST 1991).
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Text-fig. 21. Fungiastraea arachnoides (PARKINSON 1808).
[ongitudinal scction through scpta with variably shaped
septal ndges. RUC1992] 364. Scale bar: | mm

Genus Periseris FERRY 1870

Type species. Agaricia elegantula D'ORBIGNY 1850.

Periseris elegantula (D'ORBIGNY 1850)
Plate 11, Fig. 2, Text-fig. 22

1850 Agaricia elegantula sp. nov. - D'ORBIGNY: 1, 293.

1990 Periseris elegantula (D'ORBIGNY 1850) - LATHUILIERE:
38, pl. 1, figs. 1-2. pl. 2, figs. 1-4, pl. 3, figs. 1-6. pl. 4,
figs. 1-7. pl. 5, figs. 1-6 [see for extensive synonymy].

Material. 3 fragments (RUC19921 356).

Horizon and locality. Patcham Formation of Jumara Dome.

Dcscription. Corallum compound. thamnastcrioid.
low and subcircular in outline; lower surfacc almost
flat, bearing thick cpitheca with concentric folds or
wrinkles, upper surfacc slightly convex. Corallites
show irrcgular pattern, closcly packed (distance be-
tween calice centres 2.0-3.0 mm) with calices super-
ficial. Scpta thin (numbering 25-27), dense (9 per 2
mm), irrcgularly confluent with thosc of adjacent
corallites, bearing closcly spaced (9 per 2 mm) cqui-
distant pcnnulac with continuous menianac; scpta
commonly perforated (Text-fig. 22). Synapticulac
common. Columeclla very small. fused with inner cdge
of scpta. usually not visible.

Remarks. The specimens resemble in shape, epitheca.
endothccal clements and coursc of septa Thamnasteria
mettensis MILNE-EDWARDS & HAIME (1851: 141, pl.
30, fig. 3: scc also Kony 1887: 383, pl. 103, fig. 4;
BEAUVAIS 1966: 1011, pl. 10, fig. 3) and 7 terquemi

MILNE-EDWARDS & HAIME (1851: 140, pl. 30, fig. 2;
sce also KoBy 1887 382, pl. 104, figs. 4-6; BEAUVAIS
1966: 1012, pl. 11, figs. 1-3, pl. 12, fig. I). According
to MILNE-EDWARDS & HAIME (1851: 140) the latter
two spccics resemble cach other but for thick,
"irrcgular and rude appcarance of scpta" in terquemi.

BEauvals (1970: 44; 1978: 52), when revising
types of the GREGORY collection from thc Middle
Jurassic of Kachchh (kept in the Natural History
Muscum, London) and matcrial from the Bajocian of
Morocco, regarded 7. mettensis as junior synonym of
Thamnasteria lvelli MILNE-EDWARDS & HAIME (1851
118, pl. 21, fig. 4) without further comments. A de-
tailed scptal study by LATHUILIERE (1990), based on a
numecrical population approach. rcvealed that onc of
the specics, 7. terquemi, docs not belong to Tham-
nasteria but rather to Periseris FERRY. He regarded 7
terquemi as a junior synonym of Periseris elegantula
(D'ORBIGNY 1850).

p

Text-fig. 22. Periseris eleganiula (D'ORBIGNY 1850).
Longitudinal section showing septa with pore (p), pennulac
(pe), and menianae (m). RUC19921 356. Scale bar: 1 mm.

Periseris cf. renevieri (KoBy 1887)
Plate 6, Fig. 14, Text-fig 23

cf. 1887 Thamnastrea renevier: sp. nov. - KOBY: 379, pl. 3, fig.
2.

Material. 2 specimens (RUC 19921 SS).

Horizon and locality. Patcham Formation of Jumara Dome.

Description. Corallum thamnasterioid. massive, upper
surface slightly convex. Calices subequal (4.0-6.2mm
in diamcter), subcircular and slightly depressed. Septa
{numbecring 25-30) with a density of 5 per 2mm, con-
fluent. bearing trabcculac with collar-like pennulac
forming continuous mecnianae, which altcrnatc with
thosc of adjacent septa (Text-fig. 23). Septal perfor-
ations rarc; synapticulac common, mostly along the
periphery. Columclla small, circular in cross-scction.
Lower surface ¢xhibiting very fine radial striations.
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Text-fig. 23. Periseris cf. renevieri (KoBy 1887). a, b
Iongitudinal section showing scpta with pores (p), pennulac
(pe) and continuous mentanae (m). RUC19921 55. Scale
bar: 1 mm.

Remarks. KoBy (1887: 379, pl. 103, fig. 2) referred
renevieri 1o Thamnastrea LESAUVAGE 1823. However,
bascd on scptal morphology, renevieri has been trans-
ferred to Periseris FERRY (LATHUILIERE 1989, 1990).

The scptal pattern and morphology of the Kachchh
spccimens correspond to that of Periseris. As the
density of septa in renevieri is higher (7 per 2mm)
and our matcrial is fragmentary in naturc. only a
provisional assignment has been made.

Periseris ? aff. gillieroni (KOBY 1887)
Plate 11, Figs. 7-8

aff. 1887 Thamnastrea gillierom sp. nov. - KOBY: 360, pl. 100,
fig. 3.

Material. 4 specimens (RUC19921 357-358).

Horizon and locality. Patcham Formation of Jumara Dome.

Description. Corallum thamnasterioid, discoid. upper
surfacc slightly convex. lower surface showing radial
grooves. Calices subcqual, 3-9 mm in diamecter,
subcircular, slightly depressed and not showing any
definite pattern. Scpta numbering 18-31, conflucnt.
morc or less moniliform along the distal margin;
scptal pcrforations rarc, mcnianae inconspicuous,
alternating with thosc of adjacent scpta. Synapticulac
common, cspecially along thc periphery. Columclla
trabecular, gencrally small and nodular. Epithcca
developed on the lower surface and exhibiting very
finc radial striations.

Rcemarks. Thamnastrea gillieroni KoBy (1887: 360,
pl. 100, fig. 3) is the closcst comparablc form. This
spccics has now been assigned to [fungiastraea
ALLOITEAU 1951 (LATHUILIERE 1989). ALLOITEAU
(1952: 661. scc also BEAUVAIS 1964: 221) grouped
Fungiastraea. characterized by a pancake-like shape
with almost continuous and horizontal carinac along
the scptal sides and a spongy columclla, with the
Thamnasteriidac. WELLS (1956: F380) transferred it
to the Calamophylliidac VAUGHAN & WELLS 1943
and rcgarded the genus as questionable junior syn-
onym of Periseris FERRY 1870.

Both Fungiastraea and Periseris arc now rcferred
to the family Latomeandriidac ALLOITEAU 1952
cmend. RONIEWICZ (1976: 95; scc also ERRENST
1991: 24, LATHUILIERE 1990: 37).

The scptal morphology of the present specimens
suggests that they should be grouped with Periseris.
Since we have not scen KoBy's type matcrial, only
doubtful reference to  Periseris has been made
Calices, scptal pattern and presence of synapticulac
along the periphery of the calices arc very similar to
Andemantastraca michelini BEAUVAIS (1964: 210, pl.
24, fig. 2), but the genus Andemantastraea
ALLOITEAU 1951 (ALLOITEAU 1952: 659) as well as
BeAuvals' specics differ by subequal, acute dentitions
along thc upper margin of the septa, subconflucnt to
confluent scpto-costac and abundant synapticulac
along the periphery of the calices. Thamnasteria
defranciana (MICHELIN) (MILNE-EDWARDS & HAIME
1851: 139, pl. 29, figs. 3-4) is another comparable
form with concentrically arranged calices and a small
central fossula.

Genus Collignonastraea ALLOITEAU 1958
I'ype species. Comoseris jumarense radiaia GREGORY 1900.

Remarks. GREGORY (1900: 30, 157) assigned C.
Jjumarense to the genus Comoseris and the family
Thamnastcriiddac. Both dcsignations were incorrect,
because Comoseris is a microsolenid (KoBy 1889:
569, WELLS 1956: F392; scc also LOSER 1992: 30).
Our specimens cxhibit, in contrast to members of the
Thamnasteriidac. much fewer scptal perforations
which arc not cvenly distributed. In addition, the
scpto-costac arc not confluent but the calices arc
bounded by a distinct synapticulothcca.

ALLOITEAU (1958: 99, pl. 10, fig. 5) selected
Comoseris jumarense var. radiata GREGORY 1900 as
type specics of his new genus Collignonastraea which
he referred to the family Latomcandriidac ALLOITEAU
1951 (BEAuvals 1972: 80; 1978: 65). The placcment
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of Collignonastraea in the Latomeandriidac scems to
be justified, although the original dcfinition says
"pcrforations septalcs nombreuscs, cparscs, rc-
gulicres” (ALLOITEAU 1952: 672).

Collignonastraea jumarensis (GREGORY 1900)
Plate 10, Figs. 5-6, 8-13, 15-16

1900 Comoseris jumarense radiata sp. ¢l var. nov. -
GREGORY: 157, pl. 19, figs. 1-8.

1900 Comoseris jumarense irregularis sp. ¢t var. nov. -
GREGORY: 158, pl. 19, figs. 9-15, pl. 20. fig. 1.

1900 Comoseris plana sp. nov. - GREGORY: 160, pl. 20, figs.
6-8, non fig. 9.

1978 Collignonastraea plana (GREGORY) - BEAUVAIS: 67,
pl. 6, fig. 3.

1978 Collignonastraea jumarense (GREGORY) - BEAUVAIS:
65, pl. 6, fig. 4.

1978 Collignonastraea grossouvrei BEAUVAIS - BEAUVAIS:
66, pl. 6, fig. 2.

Material. 58 specimens (RUC19921 102-111); 56 specimens (BMNH
R5310-R5315. R51666-R51682, R51690-R51698) in the GREGORY
Collection

Horizon and locality. Patcham Formation of Jumara Dome.

Dimensions (in mm).

Diameter of corallum 9.5/12.8-43.0/44.0

Height of corallum 5.0-19.5
Diameter of calices 24-68
Distance between calice centres 22-60
Maximum length of collines 20.0
Number of septa in corallites 25-63
Density of septa per 2 mm 5-8

Description. Corallum low, massive, colonial, with
intratentacular gemmation; plan vicw subcircular to
subelliptical. Collines tectiform and prominent to
weak. Calices distinct, bounded by synapticulotheca
along the collines. Scpta thin, dense, with rare per-
forations and with pointed to rounded granules along
the sides. Synapticulac and dissepiments common;
columella cither not visible on the calicular surfacc or
with trabccular-like appcarance.

Remarks. The morphological characters of the present
spccimens correspond well to those of Comoseris
Jjumarensis and C. plana. GREGORY (1900) diffcren-
tiated two varictics in C. jumarensis on the basis of
the collinc pattern. In his var. radiata, the six primary
collincs radiatc from the central corallite. With
increasc of sizc, sccondary and tertiary collines cither
branch from primarics or indcpendently devclop
towards thc periphery. Transverse collines develop
between the radial collines, producing a nct-like
appearance.

In his var. irregularis, juvenile specimens show a

radial pattcrn, but with maturity this becomes in-
distinct due to an irregular devclopment of collincs.
In C. plana, the collincs arc weak and irrcgular.
The study of topotypes, including thosc (BMNH
R5310, R5313, and RS5315) figured by BEAUVAIS

(1978) as  Collignonastraea  jumarensis, C.
grossouvrei, and C. plana, rcvealed a  high
gradational variability of thc collincs, size of

corallitcs, and numbcr of scpta. We therefore regard
the threc specics as variants of a single species, C.
Jjumarensis.

The specimen figured on Pl. 10, Fig. 8 cxhibits an
aberrant morphology in that some of the corallites arc
comparatively clevated. Apparently this feature has
been caused by ccssation of growth of the other
corallites.

Collignonastraca afl. jumarensis (GREGORY 1900)
Plate 10, Fig. 17, Text-fig. 24
Material. 4 specimens (RUC19921 396-397).
Horizon and locality. Patcham Formation of Jumara Dome.

Dimensions (in mm).

[ ength of collines 12-25
Diameter of corallite 30-45
Distance between calice centres 25-43
Number of septa 19-29
Density of scpta per 2 mm S

Dcscription. Corallum low, massive, colonial, formed
by intratcntacular gemmation; collines well devel-
oped. radial, discontinuous, cnclosing onc to three
rows of corallites. Calices distinct, scpto-costac con-
fluent between the scrics, laterally granulated.
Longest septa joined to columella. Synapticulac very
common (Text-fig. 24); dissepiments rarc and sub-
horizontal. Columclla parictal.

Text-fig. 24. Collignonastraea aff. jumarensis (GREGORY 1900).
Longitudinal section showing granulated septa connected by
synapticulac. RUC19921 396. Scale bar: | mm

Remarks. All four spccimens arc fragmentary. They
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correspond closely to Collignonastraea jumarensis
(GREGORY) (1900: 160; sec also BEAUVAIS 1978 67)
except for their discontinuous collines. The discon-
tinuous collines resemble Comoseris vermicularis
MILNE-EDWARDS & HAIME (1851: 122, pl. 24, fig. 1)
(=Edwardsomeandra vermicularis (MILNE-EDWARDS
& HAIME) of BEAUVAIS (1965: 873, pl. 36, fig. 4, pl.
37, fig. 4) but the species is easily distinguished by
synapticulae and columclla, which are absent from
Edwardsomeandra vermicularis.

Collignonastraea microphyllioides (GREGORY 1900)
Plate 10, Fig. 14

1900 Comoseris microphyliioides sp. nov. - GREGORY: 160,
pl. 21, fig. 14.

Material. 1 specimen (RUC19921 101).
Honzon and locality. Patcham Formation of Jumara Dome.

Dimensions (in mm).

Diameter of corallum 53.5/42.2
Height of corallum 32.0

Diameter of calices 16.0-11.5
Distance between calice centres 10.0-11.0
Maximum length of collines >29.0
Number of septa in corallites 30-53
Density of septa per 2 mm 2

Description. Corallum massive; colony formed by
intratentacular gemmation, collines almost radial,
moderatcly well developed. Corallites follow the
collines. Calices large, distinct, forming broad con-
fluent scrics. The series are limited by a synapticulo-
thecal wall along the collines. Scpta moderately thick,
irrcgular, sometimes in groups of three to five, granu-
lated, with rare perforations. Primary and somec
sccondary scpta joined with prominent, parictal
spongy or papillosc columella. Dissepiments common.

Remarks. The present specimen is similar to Como-
seris microphylliodes described and figured by
GREGORY (1900). It exhibits all characteristic features
of the genus Collignonastraea ALLOITEAU 1958 and
thereforec has been reassigned accordingly. It differs
from Collignonastraea jumarensis by coarscr and less

dense septa and by larger corallites.

Genus Brachyseris ALLOITEAU 1947

Type species. Latimeandra morchella REUSS 1854.

Brachyseris ? cf. discontinua (GREGORY 1900)
Plate 10, Fig. 7

cf. 1900 Comoseris discontinua sp. nov. - GREGORY: 159, pl. 20,
figs. 2-5.

Material. 2 specimens (RUC19921 96).
Horizon and locality. Patcham Formation of Jumara Dome.

Dimensions (in mm).

Diameter of corallum 26.0/27.5
Height of corallum 89
Diameter of calices 40-47
Distance between calice centres 40
Maximum length of collines 7.0
Number of septa in corallites 29-34
Density of septa per 2 mm 7

Remarks. Both specimens arc poorly preserved. but
their low discoidal form, the short collines, the maxi-
mum length of collines (as long as the diameter of two
calices), the restriction of collines mostly to single
corallites, the decp calices and the granulated septa
arc comparable with Comoseris discontinua GREGORY
(1900: 159, pl. 20, figs. 2-5). Afier studying the
syntype of this speccics preserved in the collections of
the Geological Survey of India in Calcutta. BEAUVAIS
(1978: 66) concluded that the specics matches neither
Comoseris nor Collignonastraea, and tentatively
placed it with Brachyseris ALLOITEAU. Brachyseris
was rcferred to the family Latomeandriidac by
ALLOITEAU (1952: 673; scc also LOSER 1992: 30).
WELLS (1956: 381) assigned it to the family Calamo-
phylliidac VAUGHAN & WELLS 1943. Both these fam-
ilics have perforated septa. The longitudinal section of
our specimens docs not show any perforations, but
only synapticulac and tiny spines along the scptal
sides. The generic assignment remains therefore
doubtful. The poor preservation of the specimens
precludes further comments.
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Plate 1

Figs. 1, 5-7. Stylina kachensis GREGORY 1900

Patcham Formation of Jumara Dome.
1. RUC19921 I, x 1.7. a: View of upper surface. b: Side view. ¢: View of lower surface.

5. RUC1992I 4, x 8. Part of upper surface.
6. RUC19921 2, x 1.7. View of upper surface.
7. RUC19921 6, x 8. Longitudinal section.

Fig. 2. cf. Goniocora socialis (ROEMER 1836)

Patcham Formation of Jumara Dome.
RUC19921 7, x 8. a: Cross-section. b: Side view.

Fig. 3. Rhabdocora sp.

Patcham Formation of Jumara Dome.
RUC19921 8, x 8. a: Side view showing branching. b: Cross-section.

Figs. 4, 9. Lochmaeosmilia trapeziformis (GREGORY 1900)

Patcham Formation of Jumara Dome.
4. RUC19921 13. a: View of upper surface, x 1. b: View of lower surface along oblique broken

plane, x 1. ¢: Part of upper surface, x 8.
9. RUC1992I 14, x 8. Longitudinal section.

Fig. 8. Actinastrea bernensis (GREGORY 1900)

Patcham Formation of Jumara Dome.
RUC19921 9, x 8. Part of upper surface.
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Plate 2

Figs. 1-3. Montlivaltia cornutiformis GREGORY 1900

Patcham Formation of Jumara Dome.

1. RUC1992I 15, x 2. a: Side view. b: View of upper surface.

2. RUC1992I 16, x 2. Side view.

3. RUC19921 17, x 2. a: Cross-section of the lower part. b: Cross-section of the upper part.

Fig. 4. Coelosmilia indica GREGORY 1900

Patcham Formation of Jumara Dome.
RUC1992] 23, x 2. Cross-section.

Figs. 5-6. AMelikerona parva (GREGORY 1900)
Tl
(‘ “S4RUCI9921 19, x 1.7. Khavda Formation, NE of Sadhara, Pachchham "[sland”. Part of upper surface.
".6."RUC19921 326, x 2.3. Washtawa Formation, N of Washtawa, Wagad. View of upper surface.
\... =4 Kh ,-31-.‘ i D PR /’; “ v{‘.ﬂ"“ 7
Fig. 7. Axosmilia kachensis (GREGORY 1900)

Khavda Formation, N of Andhou, Pachchham "Island".
RUC19921 20, x 1. View of upper surface.

Fig. 8. Cladocora sp.

Patcham Formation of Jumara Dome.
RUC19921 21, x 2.7. a: Cross-section. b: Side view of a fragment.

Fig. 9. Axosmilia aff. sessilis (MILASCHEWITSCH 1876)

Patcham Formation of Jumara Dome.
RUC19921 24, x 2. a: View of upper surface. b: Cross-section.

Fig. 10. Isastrea limitata (LAMOUROUX 1846)

Patcham Formation of Kunwar Bet.
RUC19921 18, x 1.7. Part of upper surface.
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Plate 3

Figs. 1-7. Montlivaltia frustriformis GREGORY 1900

Patcham Formation of Jumara Dome, x 2.

1. RUC1992I 26. a: Side view. b: View of upper surface.

2. RUC19921 27. Side view.

3. RUC1992I 28. a: View from lower side. b: Side view.

4. RUC19921 29. Side view.

5. RUC19921 30. a: View of upper surface. b: Side view.

6. RUC19921 31. a: Side view. b: View of upper surface.

7. RUC19921 32. a: Oblique longitudinal section. b: Side view.
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Plate 4

Figs. 1-5, 8-10. Montlivaitia frustriformis GREGORY 1900

. RUC1992I 33, x 2. Patcham Formation of Jumara Dome. Side view.
. RUC19921 37, x 1.7. Patcham Formation of Jumara Dome. a: View of upper surface. b: Side

view.

. RUC1992138, x 1.7. Patcham Formation of Jumara Dome. a: Side view. b: View of upper surface.
. RUC19921 41, x 1.7. Patcham Formation of Jumara Dome. Longitudinal section along broken

surface.

. RUC19921 39, x 1. Chari Formation of Habo Dome, x 1. a: Side view. b: View of upper surface.
. RUC1992] 34. Patcham Formation of Jumara Dome. a: Side view, x 1.7. b: Part of upper surface,

x 3.

. RUC19921 40, x 1.4. Patcham Formation of Jumara Dome. Cross-section through upper part.
. RUC1992I 36, x 2. Patcham Formation of Jumara Dome. Lateral surface of a septum.

Figs. 6-7. AMontlivaltia obconica (MUNSTER 1829)

Patcham Formation of Jumara Dome.
6. RUC19921 45, x 1. a: Cross-section, b: View of upper surface.
7. RUC19921 44, x 1.4. a: Cross-section. b: View of upper surface.



Plate 4

D. K. PANDEY & F. T. FORSICH: Jurassic corals of Kachchh



52

Plate §

Fig. 1. Afontlivaltia chariensis GREGORY 1900

Patcham Formation of Jumara Dome.
RUC1992I 35, x 1. a: View of upper surface. b: Side view.

Figs. 2-3, 7. Isastrea propinqua THURMANN & ETALLON 1964

2. RUC1992I 155, x 1.6. Patcham Formation of Jumara Dome. Part of upper surface.

3. RUC1992I 400, x 1. Chari Formation of Kecra Dome. a: Part of upper surface, x 1.3. b:
Longitudinal section, x 3.3.

7. RUC1992I 156, x 1.6. Patcham Formation of Jumara Dome. Part of upper surface.

Figs. 4, 6. 9. Cryptocoenia wegeneri sp. nov.

Patcham Formation of Jumara Dome.

4. RUC1992I 5 (paratype), x 1.7. Upper surface of a fragment.

6. RUC19921 248 (holotype), x 1. View of upper surface.

9. RUC19921 3 (paratype), x 1.7. Longitudinal section along broken surface.

Figs. 5, 8. Complexastraea kachensis GREGORY 1900

5. RUC19921 43, x 1. Patcham Formation of Jumara Dome. View of upper surface.
8. RUC1992142, x 1. Chari Formation of Habo Dome. a: Side view. b: View of upper surface.

Figs. 10-11. Amphiastraea piriformis GREGORY 1900

10.RUC19921 335, x 1.3. Chari Formation of Habo Dome. Part of upper surface.
11.RUC19921 25, x 2.7. Khavda Formation of Kunwar Bet. Part of upper surface.
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Plate 6

Figs. 1-5. Lophosmilia tenuicaulata GREGORY 1900

Patcham Formation of Jumara Dome.
. RUC19921 46, x 2. a: Sidc view. b: View of upper surface.
. RUC19921 47, x 2. a: Side view. b: View of upper surfacc.
. RUC1992] 50, x 2.7 Cross-section.
. RUC19921 48, x 2. a: Side view. b: View of upper surface.
. RUC19921 49, x 2. a: Side view. b: View of upper surface.

W B W N e

Figs. 6, 8-9, 11. Kobya crassolamellosa GREGORY 1900

Patcham Formation of Jumara Dome.
6. RUC 19921 54, x 2. a: View of upper surface. b: View of lower surface.
8. RUC19921 53, x 1.5. Longitudinal section.
9. UCI1992I 51, x 2.3. a: View of upper surfacc. b: Side view.
11. RUC19921 52. a: View of upper surface, x 1.5. b: Side view, x 1.7.

Fig. 7. Kobya lenticulata GREGORY 1900

Patcham Formation of Jumara Dome.
RUC19921 62, x 1.2. View of upper surfacc.

Figs. 10, 13. Thamnasteria nicoleti KoBy 1887

Patcham Formation of Jumara Dome.
10.RUC1992I 61, x 2. View of upper surface.
13.RUC19921 60. a: Longitudinal section, x 1.7. b: View of upper surface, x 1.5.

Fig. 12 Craterastraea crateriformis (GREGORY 1900)

Patcham Formation of Jumara Dome.
12. RUC19921 56, x 2. View of upper surface.

Figs. 14. Periseris cf. renevieri (KoBY 1887)

Patcham Formation of Jumara Dome.
RUC1992I 55. a: View of upper surface, x 1.2. b: Longitudinal section, x 1.7.
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Plate 7

Fig. 1. Trochoplegma af¥. fungiformis (GREGORY 1900)

Patcham Formation of Jumara Dome.
RUC19921 99, x 3. a: View of upper side. b: Side view.

Figs. 2-4. Trocharea patelliformis GREGORY 1900

Patcham Formation of Jumara Dome.

2. RUC1992I 84, x 3.4. Side view.

3. RUC1992I 83, x 3.4. View of upper surface.

4. RUC1992] 82, x 3.4. a: Side view. b: View of lower surface.

Figs. 5-6. ‘Anabacia’ acaulis GREGORY 1900

Patcham Formation of Jumara Dome.
5. RUC1992I 323, x 4. View of upper surface.
6. RUC19921 100, x 3.4. View of upper surface.

Figs. 7-9. 11, 13-14. Tricycloseris triangularis GREGORY 1900

Patcham Formation of Jumara Dome.

7. RUC19921 79, x 2.4. a: View of upper surface. b: Side view. ¢: View of Jower surface.
8. RUC19921 81, x 2.4. View of upper surface.

9. RUC19921I 80, x 4. Longitudinal section.
11. RUC19921 373, x 2.3. View of upper surface.
13. RUC19921 78, x 2.7. View of upper surface.
14. RUC1992I 374, x 2.3. View of upper surface.

Figs. 10, 12, 15. Craterastraea crateriformis (GREGORY 1900)

Patcham Formation of Jumara Dome.

10. RUC19921 58, x 1.5. a: View of upper surface. b: View of lower surface.
12. RUC19921 59, x 2. View of upper surfacc.

15. RUCI9921 57, x 2. Longitudinal section.
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Plate 8

Figs. 1-5. Gregorycoenia magna (GREGORY 1900)

Patcham Formation of Jumara Dome.

1. RUC19921 63. a: View of upper surface, x 1.5. b: View of lower surface, x 2.
2. RUC19921 67, x 2.7. Longitudinal section.

3. RUC1992I 66, x 2. Cross-section.

4. RUCI9921 64, x 2.7. a: View of upper surface. b: Side view.

5. RUC19921 65, x 1.5. a: View of upper surface. b: Side view.

Figs. 6-8, 10. Protethmos blanfordi (GREGORY 1900)

Patcham Formation of Jumara Dome.
6. RUC1992I 69, x 3.4. Longitudinal section along broken surface.
7. RUC1992I 68, x 2. Side view.
8. RUC19921 71, x3 .4. a: View of upper surface. b: Side view.
10. RUC1992I 70, x 2.7. Longitudinal section.

Fig. 9. Trocharea patelliformis GREGORY 1900

Patcham Formation of Jumara Dome.
RUC19921 85, x 3.4. View of upper surface.

Figs. 11-16. Trochoplegma tenuilamellosa GREGORY 1900

Patcham Formation of Jumara Dome.

11. RUC1992I 72, x 2.7. Longitudinal section.
12. RUC19921 76, x 2. View of upper surface.
13. RUC19921 73, x 2. View of upper surface.
14. RUC19921 77, x 2.4. View of upper surface.
15. RUC19921 75, x 1.5. View of upper surface.
16. RUC19921 74, x 1.5. View of upper surface.
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Plate 9

Figs. 1-2, 4-7. Dimorpharaea stellans GREGORY 1900

Patcham Formation of Jumara Dome.

1. RUC1992I 86, x 2.4. View of upper surface.

2. RUC19921 87, x 1.7. View of upper surface.

4. RUC1992I 88, x 1.2. a: View of upper surface. b: View of lower surface.
5. RUC19921 91, x 2. Longitudinal section.

6. RUC19921 90, x 1.2. View of upper surface.

7. RUC19921 89, x 1.5. View of upper surface.

Fig. 3. Dimorphastraea sp. A

Patcham Formation of Jumara Dome.
RUC 19921 92, x 1.5. a: View of upper surface. b: Longitudinal section.

Fig. 8. Dimorpharea cf. orbica GREGORY 1900

Patcham Formation of Jumara Dome.
RUC19921 375, x 1.6. View of upper surface.

Figs. 9-10. Microsolena subturbinata GREGORY 1900

Patcham Formation of Jumara Dome.
9. RUC19921 97, x 2.4. View of upper surface.
10. RUC1992] 98, x 2. View of upper surface.

Figs. 11-13. Microsolena amorpha (GREGORY 1900)

Patcham Formation of Jumara Dome.

11. RUC19921 95, x 2. View of upper surface.

12. RUC19921 93, x 2.7. Longitudinal section.

13. RUC19921 94, x 1.4. a: View of upper surface. b: View of lower surface.
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Plate 10

Fig. 1. Dimorphastrea sigillum GREGORY 1900

Patcham Formation of Jumara Dome.
RUC19921 369, x 2.6. View of upper surfacc.

Fig. 2. Dimorphastrea paeninsulae (GREGORY 1900)

Patcham Formation of Jumara Dome.
RUC19921 371, x 2.3. Vicew of upper surface.

Figs. 3-4. Stibastraea structa GREGORY 1900

Patcham Formation of Jumara Dome.
3. RUC19921 379, x 2.3. View of upper surface.
4. RUC1992] 378, x 2.3. Side view.

Figs. 5-6. 8-13, 15-16. Collignonastraea jumarensis (GREGORY 1900)

Patcham Formation of Jumara Dome.
5. RUC19921 106, x 2.4. View of upper surface.
6. RUC19921 108, x 1.7. Longitudinal section.
8. RUCI19921 111, x 1.7. a: View of uper surface. b: Side view.
9. RUC19921 103, x 1.7. a: View of upper surface. b: Side view.
10. RUC19921 104, x 2.7. Longitudinal section.
11. RUC19921 109, x 3.4. View of upper surface.
12. RUC19921 102, x 1.5. View of upper surface.
13. RUC1992I 107. a: View of upper surface, x 1.5. b: View of lower surface, x 1.4.
15. RUC19921 105, x 1.5. View of upper surfacc.
16. RUC19921 110, x 2.7. View of upper surface.

Fig. 7. Brachyseris ? cf. discontinua (GREGORY 1900)

Patcham Formation of Jumara Dome.
RUC19921 96, x 1.7. View of upper surface.

Fig. 14. Collignonastraea microphyllioides (GREGORY 1900)

Patcham Formation of Jumara Dome.
RUC19921 101, x 1. View of upper surface.

Fig. 17. Collignonastraea cf. jumarensis (GREGORY 1900)

Patcham Formation of Jumara Dome.
RUC19921 396, x 1.3. Part of upper surface.
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Appendix 1

Tablc 1. List of corals described in this paper and their occurrences in different localitics (1-11) of Kachchh. 1.
Khavda Formation, Kunwar Bet. Pachchham ‘Island'; 2. Khavda Formation, 1.5 km north of Andhou, Gora
Dongar, Pachchham Island; 3. Khavda Formation, 1.5 km north-cast of Sadhara, Gora Dongar, Pachchham
Island; 4. Patcham Formation ncar ccntre of Jara Dome; 5. Patcham Formation at centre of Jumara Dome: 6.
Chart Formation of southern flank of Jumara Dome: 7. Chari Formation of Kcera Dome: 8. Chari Formation of
Jhura Dome; 9. Chari Formation on top and northern flank of Habo Domc; 10. Washtawa Formation, north of
Washtawa, Wagad. 11. Chari Formation in the vicinity of Wanda, Jara Dome. Scc also Text-Fig. 1.

1 2 3 4 b1 6 7 8 9 10 11
Family Actinastraeidae ALLOITEAU
Actinastrea bernensis (KOBY) - - - - . - . . - = :
Family Stylinidae D'ORBIGNY
Stylina kachensis GREGORY - - - N . - . . - o .
Cryptocoenia wegenert sp. nov. - - - - * - = > < - =
Lochmaeosmilia trapeziformis (GREGORY) - - - - » - - - - = s
cf. Goniocora socialis (ROEMER) - - - - . = = s - x: =
Family Hellastraeidae ALLOITEAU
Rhabdocora sp. - - - - . - . . - % $
Cladocora sp - - - . S . e P s X s
Family Montlivaitiidae DIETRICH
Monthvaltia cornutiformis GREGORY - - - - . - : : = . 3
Monthvaltia frustriforms GREGORY - . - e » * . . * - 5
AMonthivaltia chariensis GREGORY - - . - - . - 5 . = .
Montlivaltia obconica (MUNSTER) - - . - . - - - & 5 -
Complexastraea kachensis GREGORY - - - - . . - " > 3 :
Isastrea imtata (1. AMOUROUX) . - . - - . x: . % - 3
Isastrea propinqua THURMANN & ETALLON - - - - . - . . - 3 3
Isastrea hemisphaerica GREGORY - - - - . - . : : 5 -
Family Dendrogyrildae ALLOITEAU
Melikerona parva (GREGORY) . - . - - - - . . ° 3
Family Amphiastraeidae OGN.VIE
Amphiastraea piriformis GREGORY . - - - - - - - . . .
Axosmilia kachensis (GREGORY) - . - - - - . . . a 3
Axosmiha aff. sessilis (MILASCHEWITSCH) - - - - * - - - - - .
Family Caryophylliildae GRAY
Coelosmilia indica GREGORY - - - - ° - - : -
Lophosmilia teniicaulata GREGORY - - - . . - . - . e
Family Astraraeidae BEAUVAIS
Kobya crassolamellosa GREGORY - - . - . . s - . -
Kobya lenticulata GREGORY - - - - . - - . . - -
Kobya sp. A - - - - A - - % 3 % -

Family Andemantastraeidae ALLOITEAU

Ampakabastraea exserta (GREGORY) - . - - - - ° . .
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| 2 1 4 5 6 7 R 9 10 11

Vathmeandropsis davidsom

(MNNE-EDWARDS & HADME) - - - - - . . : - - =
Family Thamnasteriidae REUSS

Thamnasteria nicolet KOBY - - - - N - - . A
Dimorphastrea sigillum GREGORY - - - - N . 2 - - > .
Dimorphastrea paeninsulae (GREGORY) - . = * . 5 " e " v -
Dimorphastrea sp. A - - - - N - = é

Family Agariciidae GRAY

Craterastraea crateriformis (GREGORY) - - - - . - . . -
Family Funginellidae Al.LOITEAU

(regorycoenia magna (GREGORY) - - - - » - = a =

Family Microsolenidae KOBY

Trochoplegma tenutlametlosa GREGORY - - - - « - - . s g ~
Trochoplegma aft. fungiformis GREGORY - - - - N - . E o >
Trocharea paseliiformis GREGORY - - . g = . 5 - s
Anabacia’ acaulis GREGORY - - - B . . 5 3
Microsolena subturbinata GREGORY - - . . . . N -
Microsolena amorpha (GREGORY) - - - » . . - - . 5
Dimorpharaea steflans GREGORY - - - - 3 : - X
Dimorpharaea cf. orbica GREGORY - - > - N - - .

Family Procyclolitidae VAUGHAN

Tricycloseris triongutaris GREGORY - - - - . . 2
Family Dermoamllitdee KOBY
Protethmos blanfordi (GREGORY) - - - = O . S - . . i
Stibastraea structa GREGORY - - - - . - - - - . 3
Epistreptophylium cornutiformis (GREGORY) - - - - - - 4 - . » -
Family Latomeandriidae FROMENTEL

Fungiastraea arachnoides (PARKINSON) - 5 - - > 5 s ) . -
Periseris elegantuia (D'ORBIGNY) - - - - 5 = 2 - . " "
Periseris cf. renevieri (KOBY) - - - - . - . * . !
Periserts ? aff. gullseron: (KOBY) - - - - . B - ¢ - i
Collignonastraea fumarensis (GREGORY) - - - - . - - . - 3 ”
Colhgnonastraeo aff. jumarensis (GREGORY) - - - - . - - 3 - g <
Collignonastraea microphyitioides (GREGORY) - - - - o - 2 = - 2 2
Brachyserts ? cf discontinua (GREGORY) - - - - 2 . - . - - >

Appendix 2

Table 2. List of corals described by GREGORY (1900) and their present taxonomic status. Taxa not described in the present
monograph arc marked with an astenx.

Coral taxa of GREGORY (1900) Present name Reference
(1) Lophosmilia tenuicaulata GREGORY Laphosmilia tenuicaulata GREGORY
(2) Lophosmilia magnocaulata GREGORY Lophosmilia tenuicauiato GREGORY this paper
(3) Coelosrulia indica GREGORY Coelosmilia indica GREGORY

(4) Goniocora turbinata GREGORY? Cladophyllia turbinata (GREGORY) LATHUNLTERE (1989)
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(5) Stytosmilia trapeziformis GREGORY
(6) Stytina kachensis GREGORY
(7) Astrocoenia bernensis KOBY var. indico GREGORY
(8) Stephanocnenia magna GREGORY
(9) Fawa baryphylilioides GREGORY?®
(10) Amphiastraea piriformis GREGORY
(11) Placosmilia sessilis (MILASCHEWITSCH)
(12) Placosmilia kachensis GREGORY
(13) Placosmiha scalpriformis GREOORY®
(14) Placosmiha caeliformis GREGORY®
(t3) Trochosmilia indica GREGORY®
(16) Montlivaltia paleta GREGORY*
(17) Montlivalta cornutiforms GREGORY
var. fypica GREGORY
(1R) Monttivaitia cornutiformis GREGORY
var. crassa GREGORY
(19) Montlivaltia cornutiformis GREGORY
var. spussiradiata GREGORY
(20) Montlvaitia cornutiformes GREGORY
var. obliguata GREGORY
(21) Monttvaltia cornutiformis GREGORY
var. cordata (iREGORY
(22) Monthvaltia cornutiforms GREGORY
var. elliptica GREGORY
(23) Monthvaltia cornutiformis GREGORY
var vasiforms GREGORY
(24) Montlivaftia chariensis GREGORY
(25) Montlivaltia frustriformis GREGORY
(26) Montlivaltia kachensis GREGORY
(27) Montlvaltia cutullus GREGORY
(28) Complexasiraea kachensis GREGORY
(29) Isasirea propimqua THURMANN & ETALLON
var. kachensts GREGORY
(30) Isastrea hemisphaerica GREGORY
(31) Isastrea exserta GREGORY
(32) Isastrea parva GREGORY
(33) Isastrocoenia kachensis GREGORY*
(34) Thamnastraea crateriformis GREGORY
(35) Thamnastraea mayers KOBY
var. indica GREGORY
(36) Thomnastraea valfinensis KORY*
var kachensis GREGORY
{37) Dimorphastraea sigitium GREGORY
+{38) Centrastraea kobyi GREGORY*
(39) Subastraea structa GREGORY
(40) Stibastroea paeninsuta GREGORY
(41) Latomaeandra humilis GREGORY?®
(42) Archaeoseris thamnastraeoides GREGORY?
(43) Comoseris jumarense GREGORY
var. rodiata GREGORY
(44) Comoseris jumarense GREGORY
var. rrregnlaris GREGORY
(45) Comoseris discontinua GREGORY
(46) Comonseris plana GREGORY
(47) Comoser:s microphyilioides Gregory
(48) Protethmos Oldhami GREQORY?®

(49) Protethmos Duncant GREGORY*
(50) Metethmos Blanfordi GREGORY
(51) Metethmos Grieshacht GREGURY
(52) Frechia cornutiformis GREGORY
(53) Sematethmos sinuosa GREGORY*
(54) Kobya crassolamellosa GREGORY
(55) Kobya cancellata GREGORY

(56) Kobya lenticulata GREGORY

(57) Anabacia acauiis GREGORY

Lochmaeosmula trapeziformis (GREGORY)
Stylina kachensis GREGORY

Actinastrea bernensis (KOBY)
(iregorycoenia magna (GREGCRY)
Gregorycoenia baryphyilioides ((G(REGORY)
Amphiastraea piriformis GREGORY
Axosmilia sessilis (MO.ASCIEWTTSCH)
Axosmilta kachensis (GREGORY)
Placosmilia scalpriformis GREQORY
Axosmilia caeliformis (GREGORY)
Trochosmilta indica GREGORY
Montlivaltia paleta GREGORY

Montlivaltia cornutiformis GREGORY
Monthvaltia cornutiformis GREGORY
Montlivaltia cornutiforms GREGORY
Montlivaltia cornutiforms GREGORY
Montlivaltia cornutiformis GREGORY
Monthvaitia cornutiforms GREGORY

Montlivaltia cornutiformts GREGORY
Montlivaltia chariensis GREGORY
Montlivaltia frustriformis GREGORY
Monslivaltia frustriformis GREGORY
Montiivaltia frustriforsus GREGORY
Complexastraea kachensis GREGORY

Isastrea propinguao THURMANN & ETALLON
Isastrea hemisphaerica GREGORY
Ampakabastraea exserta (GREGORY)
Melikerona parva {GREGORY)
Isastrocoenia kachensis GREGORY
Craterasiraea crateriformis (GREGORY)

Kobya sp.

ALLOITEAU (1958: 68)

LATHUILIERE (1989); this paper

BEAUVAIS (1978: 57)
BEAUVALS {1978: 58)

LAUXMANN (1901: 158)
this paper

1 AIDOMANN (1901: 158)

BEAUVAIS (1972: 49)
BEAUVAIS (1972: 49)
BEAUVAIS (1972: 49)
BEAUVAIS (1972: 49)
BEAUVAIS (1972: 49)
BEAUVAIS (1972: 49)
BEAUVAIS (1972: 49)
this paper

this paper

this paper

this paper

BEAUVAIS (1978: 56)

this paper

Thamnastraea vaifinensis KOBY var. kachensis GREGORY

Dimorphastrea sigiltum GREGORY
Thamnasteria lyelli (GREGORY)
Stibastraea structa GREGORY
Dimorphastrea paeninsulaoe (GREGORY)
Latomaeondra humiits GREGORY
Comophyllia thamnastraeoides GREGORY

Collignonastraea jumarensis (GREGORY)

Collignonastraea jumarensis GREGORY
Brachyseris ? discontinua (GREGORY)
Collignonastraea jumarensis {(GREGORY)
Collignonastraea microphyllioides (GREGORY)
Epistreptophyitum cldhami (GREGORY)

FEpistreptophylium duncans (GREGORY)
Protethmos blanfords (GREGORY)
Protethmos blanfordi (GREGORY)
Epistreptophylium cornutiforms (GREGORY)
Sematethmos sinuosa GREQORY

Kobya crassolameilosa GREGORY
Kobya crassolamellosa GREQORY
Kaobya lenticulata GREGORY

Anabacia’ acaulis GREGORY

BEATVAIS (1978: 52)
BEAUVAIS (1978: 55)

LATHUILIERE (1989)
ALLOITBAU (1958: 99);
BEAUVALS (1978: 65)

this paper

BEAUVAIS (1978: 66)

this paper

this paper

VAUGHAN & WELLS (1943):
FLUGEL (1966: 59)
LATHUILIERE (1989)
BEAUVAIS (1978: 60)
BEAUVAIS (1978: 60)
JATHULLIERE (1989)

this paper

this paper



(58) Anabacia fingiformis GREGORY
1+(59) Genabacia kachensis GREGORY"®
(60) Trocharaea patelliformis GREGORY
(61) Trochoplegma tenuiiametioso GREGORY
(62) Microsolena subturbinata GREGORY
(63) Microsolena variolata GREGORY
(64) Tricyeloseris triangularis GREGORY
(65) Tricycloseris patelliformis GREGORY
(66) Dimorpharaea steflans GREGORY
(67) Dimorpharaea distincta GREGORY
(68) Dimorpharaea continug GREGORY
(69) Dimorpharaea orbica GREGORY
(70) Thamnaraea amorpha GREGORY
(71) Thamnaraea tuberosa GREGORY

Jurassic corals of Kachchh

Trochoplegma fungiformis (GREGORY)
(Genabacia kachensis (IREGORY
Trocharea patelliformis GREGORY
Trochoplegma tenuilameilosa GREGORY
Microsoltena subturbinata GREGORY
Microsolena subturbinata GREGORY
Tricycloseris triangufaris GREGORY
Dimorpharaea pateliiformis (GREGORY)
Dimorpharaea stellans GREGORY
Dimorpharaea stellans GREGORY
Dimorpharaea stellans GREGORY
Dimaorpharaea orbica GREGORY
Microsolena amorpha (GREGORY)
Microsolena amorpha (GREQORY)
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BEAUVAIS (1972: 70); this paper

this paper
[LATHUILIERE (1989)

BEAUVAIS (1978: 63)
BraAUVAIS (1978: 63)

this paper
this paper



