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A detailed study of dinonagellate cysts belonging 10 Allerbidinium Lentin & Williams 198';, recovered from
Trichinopoly Formation (Turonian-Santonian), Cam'elY Basin. southern India, revealed new information that the 2a
il1lercalary periarchaeopyle and endoarchaeopyle are dissimilar in shape represel1led by steno· 'iso-dellaform and
eury-deltaform respectivelv. The genus Allerbidinilim and its two species, viz., A aClIllIllll17 (\Xiibon) Lenlin &

Williams 19R'i and A. minlls (Albeni) lentin & \X'illiams 19R'i, are emended and a new species, A pap ilia I II 11/. \.,

proposed.
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VOZZHENNIKOVA (1967, p. 1')0-1')1) instituted the
genus Albertia ro include some distinctive
peridinioid dinoflagellate cysts This name was
found to be a junior homonym of Albertia Schimper
1837 by Lentin and Williams (1976, p. 47) who
consequently substituted a new name Alterbia pro
Albertia Vozzhennikova 1967 and also proposed
generic emendation. They accordingly preferred the
transfer of several species of Dellandrea Eisenack
1938 emend. Lentin & Williams 1976 and the type
species of Senegalinium, 5 bicauatum Jain &
Millepied 1973 and of Andalusiella, A. mautbei
Riege I 1974 to Alterbia,

Later Lenrin and Williams (1977, p. '») revised
their earlier concept and distinguished Alterbia,
Andalusiella and Senegalinium as separate and
distinctive genera. On the ground that Alterbia
included the type species of twO earlier validly

published taxa, they considered Alterbia Lenrin &
Williams 1976 to be illegitimate but unfortunately
retained the same name Alterbia Lenrin & Williams
[976 pro Albertia Vozzhennikova 1967 (Sans S
bicauatum & A. mautbei). Since Alterbia Lentin &
Williams 1976 was nomenclarurally illegitimate.
Lentin and Williarns (198'), p. 11) subsequently
rejected its generic emendation and further pointed
out that Alterbia Lentin & Williams 1977 actually
became a junior homonym of Alterbia Lentin &
Williams 1976. They, therefore, proposed
Alterbidinium nom. subs!. pro Alterbia Lentin &
Williams 1977 (non Alterbia Lentin & Williams
1976). Thus they rectified the nomenclatural
controversies but did not update its diagnosis which
therefore remains exclusively linked with [he
follOWing original diagnosis provided by
Vozzhennikova (1967, p. [')0-[')1), "Theca
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pentagonal, rhomboid, subdivided into almost equal
pans. Epitheca bellshaped, triangular with a small
apical horn. Hypotheca with one or two unequal
antapical horns. Transverse furrow equatorial,
annulate; longitudinal furrow situated on the
hypotheca and attaining the antapex. Internal body
has the same outline as that of theca. Pylome
triangular with rounded or truncated angles, thus
appearing some what trapeziform" (translation by
Lees, 1971, p. 234).

MATERIAL

Samples yielding Alterbidinium specimens
belong to the Trichinopoly Formation (Turonian­
Santonian), Cauvery Basin, southern India. Locality
and stratigraphic details of the samples collected
from the Cretaceous sequence exposed in the
Ariyalur area, Trichinopoly District, are given below:

I. Locality-Tappay Village.
Stratigraphic position-Base of Trichinopoly

Formation.

Lithology-Clay lense in fossiliferous bluish grey
to brownish gri tty to conglomeratic ca lcareous
sandstone, rich in bivalves.

2. Locality-Kunnam Village.
Stratigraphic position-Middle part of

Trichinopoly Formation.
Lithology-Fine grained grey to bluish

calcareous sandstone nodule in grey to yellowish
brown calcareous sandy shales underlying the highly
fossiliferous bluish grey shell limestone.

About 200 well-preserved specimens of
Alterbidinium are studied under Nomarski
Differential Interference Contrast to interpret the
type of archaeopyle and paratabulation. The
archaeopyle terminology followed in the text refers
to Bujak and Davies (983) and Evitt 098'), p. 133
134). The type and figured slides are housed in the
Museum, Birbal Sahni Institute of PalaeObOtany,
Lucknow, India. All coordinates refer to Olympus
BH-2 microscope.

SYSTEMATIC DESCRIPTIONS

Alterbldinium Lentln & Williams 1985 emend. herein

1967 Albertia Vozzhennikova, p. 1')0-1';1.
1976 non Alterbia Lentin & Williams, p. 47 (nom_

subs!. pro Albertia vozzhennikova 1967).
1977 Alterbia Lentin & Williams 1976, In: Lentin &

Williams, p. ').
198') Alterbia Lentin & Williams 1977, In: Lentin &

Williams, p. 11.
198') Alterbidinium Lentin & Williams, p. 14

(nom. subs!. pro Alterbia Lentin & Williams
1977 non Alterbia Lentin & Williams 1976).

Type species-Alterbidinium aClltulum
(Wilson) Lentin & Williams 198')

Emended diagnosis-Cyst proximate, dorso­
ventrally compressed, circumcavate; pericyst
ambitus pentagonal to subpentagonal with an apical
and two unequal antapical horns, right antapical
horn reduced; endocyst subspherical to broadly
pentagonal; periphragm and endophragm smooth or
with ornamentation of low relief; periparacingulum
generally present, annulate; paratabulation present
or absent; archaeopyle intercalary, independently
developed on periphragm and endophragm,
dissimilar in shape; periarchaeopyle hexa 2a,
steno/iso-deltaform, perioperculum free or adnate;
endoarchaeopyle hexa 2a, eury-deltaform,
endoperculum adnate.

Alterbidinium papillatum sp. nov.
PI. 1, figs 1-7; PI. 2, figs ')-6; Tex"t-figs lA-B, 2A-B,

3A-B

Diagnosis-Cyst proximate, dorso-ventrally
compressed, circumcavate, pericyst ambitus
pentagonal with an apical horn and twO
symmetrically placed unequal antapical horns, right
antapical horn reduced; periphragm thin, papillate,
papillae more pronounced on dorsal surface,
intratabular; endocyst subpentagonal, endophragm
thicker than periphragm, smooth; periparacingulum
annulate; paratabulation peridinioid, 14', 3a, 7", Xc,

-PLATE 1

1·7 Alterbidinillm papillatum sp. nov
). 3. Dorsal high, dorsal low and ventral views respectively; slide

no. BSIP 10263; Coordinates: 7.0 x 13';.';. x 1000 (pararype 1.
4-7. Holotype specimen in dorsal high, dorsal low, ventral low

and ventral high views respectively showing distribution of
intratabular papillae on periphragm and dissimilar periar·

chaeopyle and endoarchaeopyle; slide no. BSIP 10264:
Coordinates: 170 x 1470, x 1000

8,9. Alterbidinillm minus (Alberti) Lentin & Williams 198';, in
dorsal and ventral views respectively: slide no. BSIP 10262;
Coordinates: 3.7 x 123.1; x 1000.
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Text-figure l-Allerbidiniurn papillalurn sp. nov.-A. Dorsal view showing papillate intratabular ornamentation and dissimilar
periarchaeopyle and endoarchaeopyle; 8. Ventral view showing parasulcal area and reduced right antapical horn (camera lucida
drawings of holotype specimen, ca x 1000).

')"', 1p, 2""; archaeopyle intercalary, independently
developed on periphragm and endophragl11,
pe ria rchaeopyle hexa 2a, steno-de Itaforl11,
perioperculum adnate, endoarchaeopyle hexa 2a,
eury-delraform, endoperculum adnate.

Shape-Cyst proximate, dorso-ventrally
compressed; pericyst ambitus pentagonal with a

A

broad based apical horn having a short apicular
process at the tip (sensu Wiggins, 197'), p. 98) and
two symmetrically placed unequal antapical horns,
right antapical horn reduced; endocyst
subpentagonaJ.

\'flail relationship-Apical and antapical
pericoels prominent, connected through ambital

B

Text-figure 2-Allerbidiniurn papillalurn sp. nov.-A, 8. Paratype specimen in dorsal and ventral views respectively showing
intratabular papillate ornamentation on periphragm (camera lucida drawings, ca x 1000).
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A
B

Ten-figure 3- Allerbidinium papillalum sp. nov.-A. B. Diagrammatic representation of paratabulation in dorsal and ventral views
respectively, ca x 1300.

Periarchaeopyle
Transverse Archeopyle Index (TAl) 0.33
Longitudinal Archaeopyle Index (IAI) 0.46
Archaeopyle RatiO (AR) 1.1
Archaeopyle Signum (AS) 2.'5

Endoarcbaeopyle
Transverse Archaeopyle Index (TAl) 032
Longitudinal Archaeopyle Index (IAI) 0.44
Archaeopyle Ratio (AR) 0.'56
Archaeopyle Sign um (AS) 1.8

Comparison-Alterbidinium papillatum sp. nov.
is characterized mainly in having intratabular
papillate ornamentation on pericyst which
differentiates it from all the known species of the
genus. Manum (1963, p. '58-'59, pI. 2, figs 1·'5; tell.'t-fig.
2) described some dinoflagellate cysts as
Deflandrea d. scheii from the Cretaceous of Graham
Island, Arctic Canada. These forms resemble the
present specimens in having intratabular
ornamentation and overall shape but differ mainly in
haVing parasutural ridges.

Alterbidinium acutulum (Wilson) Lentin & Williams
198'5 emend. herein

PI. 2, figs 1·4, 79; Text-fig. 4A-B

pericoel (circumcavate), endocyst shifted more
rowards dorsal side where periphragm and
endophragm appressed in the precingular and
postcingular areas.

Wall features-No parasutural features;
periphragm thin, papillate, papillae intratabular,
pronounced on perioperculum, precingular,
postcingular and antapical para plate areas on dorsal
surface (Text-figs lA, 2A-B); ventral surface bears
numerous irregular folds (Text fig. IB);
periparacingulum marked by two parallel ridges and
a furrow running high over endocyst, bearing
papillae arranged in two single discontinuous rows
on the margins of the ridges, paracingular paraplates
indiscernible; endophragm thicker than periphragm,
smooth; perisulcus marked by a depression.

Para tabulation- Peridinioid, incomplete Iy
discernible on individual specimens; pericyst
paratabulation formula ?4', 3a, Y, Xc, '5''', Ip, 2""
(Text-fig. 3A-B).

Archaeopyle- Inte rca lary, indepe nden tl y
developed on periphragm and endophragm,
peria rchaeopyle hexa 2a, steno-de Itaform,
perioperculum adnate (adnation along adcingular
margin); endoarchaeopyle hexa 2a, eury-deltaform,
endoperculum adnate (adnation along adcingular
margin ).

Holotype-PI. 1, figs 4-7; Slide no. BSIP 10264;
coordinates: 17.0 X 147.0.

Type locality--Kunnam Village.
Age-Turonian-Santonian.

Dimensions:

Pericyst:
Endocyst:

Holotype

70X '52 J.Lm
46x 46 J.Lm

Range

68-7'5 X 50-58 J.Lm
4'5-48 X 46-'52 J.Lm
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B

Text-figure 4-Alterbidinium acututum (Wilson) Lentin & Williams 1985 emend. herein-A. Dorsal view showing psilate periphragm
and endophragm having dissimilar archaeopyles; B. Ventral view (camera lucida drawings of specimen, PI. 2, figs 1·4, ca x 1000).

1967 Deflandrea aClItlila Wilson, p. 22')-226, figs
11, 12.

1967 Albertia recticornis Vozzhennikova, p. 1')1,
1')2; pI. 77, figs 1·4; pI. 78, figs 1-3; pI. 79,
figs 1, 2.

1967 Alhertia curuicornis Vozzhennikova, p. 1')1,
p1.76, figs 1-4.

1976 Alterhia recticornis (Vozzhenn ikova) Lentin
& Williams, p. 47.

1976 Alterhia aClltlila (Wilson) Lentin & Williams,
p. 48.

1976 Alterhia curuicornis (Vozzhennikova) Lentin
& Williams, p. 49.

1979 Alterhia aClItlila (Wilson) Lentin & Williams
1976, In: Whitney, p. 12').

198') Alterhidinillm aClitulllnz (Wilson) Lentin &
Williams, p. 14.

1990 Alterhidinillm aClltlllllm (Wilson) Lentin &
Williams 198'), In: Harker et aI., p. 103-104.

1990 Alterhidinillm recticornis (Vozzhennikova)
Harker & Sarjeant, In: Harker et al., p. 104.

J:'mended diagnosis-Cyst proximate, dorso­
ventrally <;qmpressed, circumcavate; pericyst
ambitus pentagonal with an apical and two

symmetrically placed unequal antapical horns, right
antapical horn reduced; periphragm thin, smooth,
endocyst subpentagonal, endophragm thicker than
periphragm, smooth, periparacingulum present,
annulate; paratabulation indicated by archaeopyle
and periparacingulum only; archaeopyle intercalary,
independently developed on periphragm and
endophragm; periarchaeopyle hexa 2a, iso
deltaform, periopercuilim adnate; erldoarchaeopyle
hexa 2a, eury·deltafonn, endoperculum adnate,

Desc ription:
Shape-Cyst proximate, dorso·ventrally

compressed; pericyst ambitus pentagonal with a
broad based apical horn and two symmetrically
placed unequal antapical horns, right antapical horn
reduced; endocyst sllbpentagonal.

Wall relationship-Apical and antapical
pericoels connected through ambital pericoel
(circllmcavate); endocyst shifted more towards
dorsal side where the periphragm and endophragm
are appressed in precingular and postcingular areas,

Wall featllres-No parasutural featllres;
periphragm and endophragm thin but endophragm
thicker than periphragm; periparacinguillm,

-PLATE 2

lA, 7·9. 'AI/erbidinillm acuwlum (Wilson) Lentin & \Xftlliams
198') emend. herein:

1·4. Same specimen in different foci; 1 dorsal high view
showing periparacingulum: 2. dorsal low view showing
pSi late periphragm and dissimilar periarchaeopyle and
endoarchaeopyle; 3, 4. veOlral low and ventral high
views respectively; slide no. BSIP 1026'); Coordinates:

23/0 x 1')2.'); allxlOOO.
7-9. Same specimen in' right lateral high, right lateral low and

left lateral views respectively; slide no. BSIP 1026~:

Coordinates: 7.1 x 128.0; all," 1000.
'),6. Alterbidinillm papilla/urn sp. nov; '). slide no. [lSI\,

10263; Coordinates: ').0 x 143-'>, x 1000; 6. slide no. IlSI\'
10264; Coordinates: 11.9 x 14')0, x 1000.
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Periarchaeopyle
Transverse Archaeopyle Index (TAl) 0.40
Longitudinal Archaeopyle Index (LAI) 066
Archaeopyle Ratio (AR) 1.0
Archaeopyle Signum (AS) 36

Endoarchaeopyle
Transverse Archaeopyle Index (TAl) 0.3'i
Longitudinal Archaeopyle Index (lAI) 0.29
Archaeopyle Ratio (AR) 17
Archaeopyle Signum (AS) 1')

annulate running high O\'er endocyst, marked bv twa
parallel ridges and a furrow in between; peri­
parasulcus marked by a depression.

Paratabulation- Indicated by archaeopyle and
periparacingulum only.

Archaeopyle-I n te rca la ry, indepe nden tly
developed on periphragm and endophragm,
periarchaeopyle hexa 2a, iso-deltaform,
periaperculum adnate (adnation alang adcingular
margin); endaarchaeopyle hexa 2a, eury-deltafarm,
endoperculum adnate (adnation along adcingular
margin ).

Remarks- The emendation of the ~;:..ecies is
based on the study of the specimens recovered from
Trichinopoly Formation, Cauvery Basin, India and on
the face value of the holotype specimen
documented by Wilson (1967) and the specimens
illustrated by Vozzhennikova (1967) for Albertia
recticornis Wilson 0967, p. 22')) is of the opinion
that the right antapical horn is long and the left
antapical horn is absent, but its position is marked
by a minor angularity on the margin of the pericyst.
Wilson (personal communication, 7 May, 1990) now
considers that the right antapical horn is reduced
following the currently accepted procedure to
determine the left and right antapical horns.

Recently, Harker and Sarjeant (In: Harker et aI.,
1990; p. 103·104) awarded individual status to
Alterbidinium recticornis and A. acutulum on a very
imprecise ground that the attenuated hexagonal
peripyle is "narrower" in the latter. Further, the
"narrower" peripyle is not supported by any
comparative dimensions met within the holotypes of
these tWo species and the specimens of A. acutulum
studied by them. This could be a case of size
variation within the species and therefore their
proposal is not acceptable.

Stratigraphic range-Turonian-Palaeocene.

Present record-Kunnam Village.

Alterbidinium minus (Alberti) Lentin & Williams
198'i emend. herein

PI. I, figs 8, 9

19')9 Deflandrea minor Alberti, p. 98, pI. 9, figs 9·
11.

1976 Alterbia minor (Alberti) Lentin & Williams,
p. 49.

198'i Alterbidinium minor (Alberti) Lentin &
Williams, p. 14.

1989 Alterbidinium minus (Alberti) Lentin &
Williams 198';, In Lentin & Williams, p. 13

Emended diagnosis-Cyst proximate, dorso­
ventrally compressed, circumcavate, pericyst ambitus
pentagonal with an apical and two unequal antapical
horns, right antapical horn reduced; periphragm
thin, smooth; endocyst subpentagonal, endophragm
thicker than periphragm, smooth; periparacingulum
absent, paratabulation indicated by archaeopyle
alone; archaeopyle intercalary, independently
developed on periphragm and endophragm,
periarchaeopyle hexa 2a, steno-deltaform,
perioperculum adnate, endoarchaeopyle hexa 2a,
eury-deltaform, endoperculum adnate.

DeSCription:
Shape-Cyst proxi ma te, dorso -ventra II y

compressed; pericyst ambitus pentagonal with an
apical horn and two unequal antapical horns, right
antapical horn reduced; endocyst subpentagonal.

Wall relationship-Apical and antapical
pericoels prominent, connected through ambital
pericoel (circumcavate); endocyst shifted more
towards dorsal side where periphragm and
endophragm appressed in the precingular and
postcingular areas.

Wall features-No parasutural features;
periphragm thin, smooth; endophragm relatively
thick, smooth, at times a short apicular process
present (sensu Wiggins, 197'i, p. 98), paracingulum
absent.

Paratabulation-Indicated by archaeopyle
alone.

Archaeopyle-l nte rca la ry, indepen dently
developed on periphragm and endophragm;
periarchaeopyle hexa 2a, steno·deltaform,
perioperculum ad nate (adnation along adcingular
margin); endoarchaeopyle hexa 2a, eury-deltaform,
endoperculum adnate (adnation along adcingular
margin ).

Range

60·6') X 45-50 J-LmPericyst:

Dimensions:

Range

62·70X 52-57 J-L111
-10·4') X 38-42 J-Lm

Holotype

66 X ,)'i J-Lm
42X42 J-Lm

Pericyst:
Endocyst:

DimensiOns:
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