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ABSTRACT

Singh RS 1999. Diversity of Nypa in the Indian subcontinent : Late Cretaceous to Recent. Palaeobotanist
48(2) : 147-154.

Nypa, a monotypic genus of the family Arecaceae, is restricted to the mangrove ecosystem in the
ropical coasts of south-east Asia and Australia. In the Indian subcontinent, it grows in Gangetic delta.
Andamans and Sri Lanka. The fossil remains including fruits. roots, cuticles and pollen assigned to this
genus are well-documented since Late Cretaceous to Pliocene having pantropical distribution. Fruits cf.
Nypa, described under several species on the basis of size and shape vanations, are now constdered as a
single species because of wide variations in the living plants. Similarly, the roots and cuticle described show
affinity with modern  Nypa fruricans.  Fossil pollen atiributed 10 the pollen of Nyp« are referred 10
Spinizonocolpiies Muller 1968 which is represented by 13 species in India. Out of them. 8 species and two
specimens are found to be distinct by virtue of their morphological differences in exine and its sculptural
Lype. Only one fossil species is similar, if not identical, with the pollen of Nypa fruticans; other fossil pollen
show considerable morphological variations but the pollen of extant Nypa do not show such variations.
This suggests that Nypa fruticans is a relict species of a large group of early Nypa-complex prevalent in
[ndia during Late Cretaceous to Eocene but more diverse during Palaeocene. In the Palacocene sediments
of north-eastern India Spinizonocolpiies is an important element both in terms of diversity and preservation
and probably the richest record of the world. After Eocene. the fossil pollen records are represented by only
one species — S. prominaius showing similarity with the pollen of Nypa fruticans. Thus it seems that the
early Nvpa-complex may have experimented with the various habitats and due to other successful competi-
tors may have perished except its living counterpart which occupied only mangrove habitat.

Key-words—Palynology, Nypa, Spinizonocolpiies, Diversity, Late Cretaceous-Palaeocene. India.
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INTRODUCTION

YPA fruticans van Wurmberg — It is an interesting

to note that prior to the recognition of living Nypa from
Asia by van Wurmberg in 1779, its fossil fruits were described
from the Eocene deposits of London Clay by Parsons (1758).
Nypa fruticans van Wurmberg is the only species of this ge-
nus possessing a distinct vegetative and reproductive system.
It differs from other palms by lacking an upright stem and
having dichotomously branched creeping stem, and its large
pinnate leaves reaching up to nine meters in length. The fruits
are large, woody drupes borne on a compact fruiting head.
Despite its characteristic morphological features which make
it easily identifiable there have been several systematic posi-
tions proposed for it. It is treated within the family Palmae
(Arecaceae) by Endlicher (1837), Drude (1887), Hutchinson
(1959), Beccari and Hooker in Hooker (1894) . A subfamily
of itsown, Nypoideae, is advocated by Engler and Gilg (1924)
which is followed by modem taxonomists, viz.. Burret (1953),
Potztal (1964), Dransfield and Uhl (1986) and Uh! (1972). A
family status was proposed much earlier by Brongniart (1843)
which was also followed by Tralau (1964) and Muller (1964).

Nypa fruticans occurs in a narrow restricted tropical
area of south-east Asia (including India in Sunderbans and
Andamans Island, Bangla Desh) to Australia in the man-
grove ecosystem. The plant forms sometimes pure stands be-

PLATE 1

cause of its rhizomatous branching habit and favours quite
estuarine or shallow lagoons in which fresh water runs. [t does
not grow on the shores with much wave action and in
hypersaline conditions (Tomlinson, 1986).

The present day ecology of Nypa is taken to deduce
the palacoenvironment of the past on the basis of occurrence
of fossil remains of cf. Nypa. Such deductions should be
worked out cautiously with the help of other parameters of
sedimentology primarily because this does not consider the
evolution of the species over such a large span of time and
also probable adaptability of the plant in the different habi-
tats.

Nypa fruiticans (Pl. 2, figs 2-4) — Pollen grain elliptic,
60-80 x 33-50 um. Sulcus meridional. Exine tectate, spinose:
spine 4-10 pm long, 5-6 um wide at the base, 2-5 pm apart,
base swollen with gradually tapering apices, tips pointed. thin,
flexible. sometime curved forming hook-like structure. Spine
attachment supraexinal. Interspinal area microreticulate. lu-
mina about [ pm wide, uniform, polygonal; muri I pm thick.
tectum with 1-2 pm high bacula and a fine sole.

Fruits of Nvpa fruticans —are large, woody drupes
produced in a compact {ruiting head showing variations in
its shape and size: interestingly the differences or variations
are also connected by transitional forms even on the same
plant.

—

England Finder reading and magnification are given for cach figure. The photographs illustrated are from the Palucocenc of Langrin Coalfield.
Mecghalaya and the extant pollen are from the Sunderbans, West Bengal.

i Spinizonocolpites bulbospinosus Singh, Stide no. BSIP 9946. 044/

0 x 1000.

2-4. SEM photomicrographs ol the above species showing the gross
morphology and detail exinal characters. 2 = x 750, 3 = x 1200 & 4
=x [400.

5.6.8.9. S. indicus Singh, SEM photomicrographs showing the gross
movphology and details of the exine. 5§ = x 750. 6 = x 1200. § = x
1500, 9 = x 700.

7. S.indicus under light microscope. Slide no. BSIP 9979, U33/O
1000.

10, Spinizonocolpites sp. Singh. Slide no. BSIP 9986. X 47/4 x 1000,

i1 S. prominatus a part of the pollen showing the spinal morphology
under SEM. x 750.

12. Spinizonocolpites sp. (=Pollen type - 2. in Singh 1990) showing

the gemmac and the annulocolpate aperture. Shide no. BSIP 9949,
RS9/1, x 1000.
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FOSSIL RECORDS

Fossil cf. Nypa i1s well documented by fruits, pollen,
roots and cuticles.

Fruits — Parsons (1758) described fossil fruits from the
Eocene deposits of London Clay and since then numerous
fossil fruits have been recorded from the Eocene deposits in
Europe. Africa, America and Asia including India. A large
number of species fossil fruits are instituted by various work-
ers on the basis of minor variations in shape and size. In the
Indian subcontinent fossil fruits cf. Nypa is recorded from
the Deccan Intertrappean sediments exposed in Madhya
Pradesh as Nipadites hindi Rode 1933, Nipa hindi (Rode)
Sahni in Sahni & Rode 1937, Nipa Chitaley 1960, Nypa
Nambudiri 1966 and from Maharashtra as Nipadites sp. Carter
1854. The Deccan Intertrappean beds were earlier considered
to be Early Eocene but now most of the beds are considered
to be Late Cretaceous (Sahni, 1990). From north-eastern In-
dia it is known from Tura Sandstone (Palacocene but earlier
considered as Cocene) of Garo Hills as Mipa Lakhanpal 1948,
Sylhet Limestone (Eocene) of Khasi Hills as Nipadites sp.
(Bhattacharyya, 1967) and from the Miocene sediments of
Garo Hills as Nipa sahinii Lakhanpal 1952 (Table 1). In other
parts of the world, all fossil fruits described are now being
considered under a single species, viz., Nipa burtini
(Brongniart) Ettingshausen (see Tralau, 1964), because of the
fact that Nvpa fruticans produces fruits with wide variations
in shape and size even on the same plant. Thus, recognisation
of diversity on the basis of fossil fruits of Nypa is rather im-
possible unless a finer morphological work is done.

Pollen — Extinct Pollen related to Nypa are referred to
Spinizonocolpites Muller 1968 which is widely recorded from
Late Cretaceous to Eocene sediments. From the Late Creta-
ceous it is known from South America (Germeraad er al.,
1968), Venezuela and Colombia (Regali et al., 1974a, b), Bra-
zil (Jardine & Magloire, 1963), Cameroon and Borneo
(Muller, 1968), South Arabia (Schrank, 1984) and India
(Venkatachala & Sharma, 1974: Baksi & Deb, 1981: Nandi,
1990). Its record from the Cretaceous-Tertiary transition comes
from south-east Asia (Muller, 1968; Herngreen & Chlonova,
1981). In the Eocene sediments Spinizonocolpites is widely
reported from North America, Europe, Australia, Malaysig,
Pakistan and India (Table I). During Miocene Nypa disap-
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S. wodchousei Singh, Slide no. BSIP 9965, F68/3. » 1000.

o —
h
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Pollen of Nvva fruricans van Wurmberg, Specimens from the
" Sunderbans. x 1000.
4. SEM photomicrograph of the potlen of Nvpa fruticans showing
the detail morphology (courtesy Dr K. Ambwani. BSIP). x 850.
5.8-10.  SEM photomicrographs of S. prominaius showing the various

types of spines and the gross morphology. 5 = x 1500, 8 = x
1200.9 = x 750 & 10 = x 1000.
6.7 SEM photomicrographs of S, bactdates Muller. 6 = x 1500. 7 =

peared from the most parts of the world and almost reached
its present status.

Roor and Cuticles — Roots cf. Nypa is described [tom
the Late Cretaceous sediments of Deccan Intertrappean beds
(Verma, 1974) and cuticle cf. Nypa is also known from the
Miocene of Ratnagiri of Maharashtra (Kulkarni & Phadtare,
1980).

DISCUSSION

Nypa had a wide geographical distribution during the
past but at present grows in a narrowly restricted areas of
tropical coasts of south-east Asia in mangrove ecosystem,
Fossil representation of this genus is also well documented
(Table 1). Several species of these fruits were instituted sim-
ply on the basis of variations in their size and shape, but in
living Nypa such variations may be seen even in the same
plant. Thus, it is very much possible that the fossil fruits of
Nypa assigned 1o different fossil species actually belonged to
one species of Nypa. But this needs further finer morphologi-
cal studies of the fruits of both living as well as fossil. Simi-
larly, fossil roots and cuticles assigned to various species of
Nypa should be studied critically. Pollen of Nvpa fruticans
have characteristic morphology and do not show much varia-
tions and thus provides an opportunity to compare with the
extinct pollen in detail. Spinizonocolpites prominatus
(Maclntyre) Stover & Evans (= §. echinatus Muller 1968; Pl
1, fig. 11; & P1. 2, figs 5, 8-11) is the most common species
reported from various parts of the world. In India, it ranges
from Late Cretaceous to Neogene (Table 1). It has more or
less similar morphology of the spines as that of the pollen of
Nypa but the size of the pollen grains is generally smaller
(average 50 um). Nevertheless, the smaller size of the fossil
pollen may be due to the loss of moisture during the fossiliza-
tion. One of the closely related species with the above fossil
pollen is S. indicus Singh 1990 (PI. 1, figs 5-9) which has
comparatively much longer (7-15 um) and bulbous base of
spines (PL. I, figs 6, 8). It is observed that S. indicus is a
dominant element in the Tura Sandstone while S. prominarus
is widely distributed species in the Tertiary sediments of In-
dia and abroad. Thus, it seems that either the above two spe-
cies may have been produced by two ecotypes of the same
species or possibly produced by two distinct species belong-

E—
x 750.
1. Spinizonocolpites prominanes (Maclntyre) Stover & Evans, Shide
no. BSIP 9949, Q33/3, x 1000.
12 S. intrarugulares Muller, de Di Gracomo & van Erve. Slide nu.

BSIP 9973, 044/2, x 1000.

13-14. S bacularus Muller, Slide no. BSIP 9953, W28/3. x 500 & BSIP
9959. R33/0, x 500.
15. S. buthospinosus Singh, Slide no. BSIP 9947, G46/4. x 500.
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Table 1 — Showing the distribution of species related to Nypa in the Indian sediments

Taxa Late- Palaeocene Eocene Oligocene Neogene Quaternary
Cretaceous Miocene | Pliocene
POLLEN
Spinizonocolpites
S. baculatus |TI‘ XI5 1, 13,25
S. prominatus |Tl0 X11: 28,27 15.14.7,29,30,24,6,16,8.12.25, 1, 13. 18
S. mulleri
S. mucus
S. decoris
S, intrarugulatus Bll: 25 J
S. bulbospinosus | X11.25 J
S. indicus l?ll; 25 J
Spinizonocolpites sp. | [711; 25 J
S. wodehousei m 1X:22, 1,25 |
S. brevispinous | 11%; 1 |
S. sahii

Spinzonocolpites sp. 2
Spinizonocolpites sp. 3

S. quilonensis | X; 19, 20. 17, 26|

S. spinulosits | X: 17 |

Spinizonocolpites sp. 4 l X; 17 |
FRUITS
Nipa hindia [ vii21,23 |

Nipa sp. | | VI 5 j
Nipadites compressiire I VI; 23 I
Nipadires sp. ul; 4 |

Nipadires sp. 3 X112

Nipadiies sp. 4 VII; 10

Nipa sahnii VII; 3 VII: t]

ROOTS & CUTICLES

Nypa (Root) | VI3 |

Nypa (cuticle) lll; 9 l

NYPA I:‘RUTICANS | X1 X1V

BASIN/AREAS — |= Arunachal Pradesh. [1- Bengal, [l= Cambay, IV= Kuteh, V= Cauvery. VI= Decean interappean, Vil= Garo Hills. VIlI= Krishna-Godavari, 1X= Neyveli
(Cauvery). X= Kerla-Lakshadeep. Xl= Rainagin (Maharashtra), X11= Khasi & Jaintia Hills X11= Sunderbans, X1V= Andamans, * Borehole Data.

|= Baksi & Deb (1980). 2= Bhatacharyya (1967). 3= Bhattacharyya (1983), 4= Carter (1834). 5= Chitaley (1960). 6= Kar (1985). 7= Kar & Jain {1981, 8= Kar & Kumar (1986).
9= Kulkarni & Phadtare (1980). 10= Lakhanpal (1948). 1 1= Lakhanpal (1952). 12=Mandal (1987). I 3= Mathur & Chopra (1987), 14= Nundi (1990). 15= Prakash er al. (19901, 16=
Prasad & Dey (1986). 17= Ramanujam (1987). 18= Ramanujam & Rao (1977). 19= Rao & Ramanujam (1975), 20= Rao & Ramanujam (1978). 21= Rode (1933). 22= Duua & Sah
(1970). 23= Sahni & Rode (1937). 24= Sarma er /. (1984), 25= Sigh (1990), 26= Srisailam & Ramanujam (1982). 27= Venkatachala (1973). 28= Venkatachala & Rawat (19721,
29= Venkatachaka & Sharma (1974), 30= Venkatachala & Sharma (1984). 31= Verma (1974).
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ing to the genus Nvpa. Two other fossil pollen species, viz.,
S. bacularus Muller 1968 (Pl. 2, figs 6-7, 13-14) and S.
imtrarugularus Muller, de Di Giacomo & van Erve 1987 (PI.
2, fig. 12) are closely related with each other in gross mor-
phology having baculate sculptural elements but again differ
in size range and exinal characters below the bacula. Though
the baculate sculptural elements are absent in the pollen of
Nypa, but similar general organization of the pollen as that of
Nyvpa strongly suggests that the baculate type of the pollen
were produced by plants velated to Nypa. S. wodehousei
Singh 1990 (P1. 2, fig. 1) is characterised by “long beaked
flask shaped” sculptural elements (8-18 um) and wide tumina
at the interspinal area, whereas S. bulbospinosus Singh 1990
(Pl 1. figs 1-4; PL 2, fig. 15) also has sculptural elements but
they are gemmae-like with small protruding spines. S.
duplispinosus Ambwani 1993 described from the Palaeocene
of north-eastern India seems as a specimen of S. bulbospinosus
Singh 1990 having some fused spines. S. decoris Venkatachala
& Sharma 1974 has thick exine at the base of each spine,
such thickening do not occur in Nvpa pollen. S. spinolosus
Ramanujam 1987 is characterised with very small spines
(about 1 pm long) but §. quilonensis Rao & Ramanujam
1975 can be related with the species of Salaca since the pol-
len have smaller sculptural elements (about 3 um long) with
psilate exine in between the spines. S. mucus Venkatachala &
Sharma 1974 is characterised by curved tipped spines but in
the original diagnosis the authors state that the apertural type
is not clearly observed. Curving of spine may be due to arti-
fact of compression (Babajide-Salami, 1985). Baksi and Deb
(1980) illustrated  S. mudieri, S. sahii and S. brevispinosus
but neither provided any description nor diagnosis of any of
the above species and hence all are invalid. But from the pho-
tographs it seems that S. mulleri is a specimen of S.
intrarugularus, whereas S. sahiiresembles S. prominatis. The
photograph of the S. brevispinosus is not clear to make any
comment. Spinizonocolpites sp. described by Singh 1990
(PL. 1, fig. 10) is exceptionally large (68-92 um) with small
spines (3-10 um). Spinizonocolpites sp. (Kar, 1985) has spines
slightly constricted at the middle and then broadened and
gradually tapers towards the ends. “*Pollen type 2 described
in Singh 1990 from the Palacocene possesses gemmae as sculp-
tural element (Pl 1, fig. 12) but the other characters are same
as that of Spinizonocolpites and hence it also represents and
species of early Nvpa-complex. Spinizonocolpites sp. in
Prasad and Dey (1986) and Spinizonocolpites sp. in
Ramanujam and Rao (1977) are comparable to S. prominatiss.

Thus, the fossil pollen species, viz., S. prominatus. S.
baculatus, S. intrarugulatus, S. indicus, S. bulbospinosus, S.
wodehousei, S. spinolosus, S. decoris, Spinizonocolpites sp.,
and “Pollen type 27 (Singh, 1990) instituted on the basis of
morphological variations represent an early Nvpa-complex
comprising different species or subspecies of the genus. The
highest diversity of early Nvpa-complex is recorded in In-

dia during Palaeocene (Table 1) which suggests rapid evolu-
tion of this early Nypa complex. Most of the reports of Nvpa-
complex are from the coastal areas which indicate to be the
mangrove plants but their occurrence in the non-marine Deccan
Intertrappean beds of central India associated with
megafossils mostly belonging to other palms prompt to sug-
gest that the early Nvpa may have been growing in the habi-
tats other than the mangrove, probably lacustrine environ-
ment. After Eocene it may be very much possible that due to
competitive co-association of other floral elements the early
Nypa-complex could not compete with and thus got extinct
leaving the only relict species of the present in its specialized
habitat. In Sunderbans, the genus Nypa being over exploited
for its leaves used in thatching is in verge of extinction.
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SEM suidies and Dr R.K. Kar, Birbal Sahai Institute of Palacoborany
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