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ABSTRACT

Singh RS 1999. Diversity of Nypo inlhe Indian subconrinent: Late Cretaceous to Recent. Palaeoboranist
48(2): 147-154

Nypa, a monotypic genus of the family Arecaceae, is restricted to the mangrove ecosystem in the
tropical 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.
Nypo, described under several species on the basis of size and shape variations, are now considered as a
single species because of wide variations in the living planrs. Similarly, the roots and cuticle described show
affinity with modern Nypa !rwiwns. Fossil pollen attributed to the pollen of Nypa are referred 10

Spil1i~onocolpi/es Muller 1969 which is represented by 13 species in India. Out of them. 8 species :lI1dtwo
specimens are found to be distinct by virtue of their morphological differences in exine and its sculptural
type. Only one fossil species is simi lar, if not identical, with the pollen of Nypaji'Jlfican.l'; other fossil pollen
show considerable morphological variations but the pollen of extant Nypa do not show such variations.
This suggests that Nvpa !rutlcllns is a relict species of a large group of early Nypa-complex prevalent in
India during Late Cretaceous to Eocene but more diverse during Palaeocene. In the Palaeocene sediments
of north-eastcrn India Splniwnoculpl/es is In 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. prom/ita/lis showing similarity with the pollen of Nypaji'utlcons. Thus it seems thalthe
early Nvpa-complex may have experimenred with the vJrious habitats and due to other successful competi
tors Illay have perished except its living counterpart which occupied only IllJngrove habitat.

Key-words-Palynology, Nypo, Spinizonocolpl/I's, Diversity. Late Cretaceous-Palaeocene. India.
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INTRODUCTION

7\ TYPA Fu/icalls v:Jn Wurmberg - It is an interesting
lltonotethatpriorto the recognition of living Nypofrom
Asia by van Wurmberg in J 779, its fossil fruits were described
from the Eocene deposits of London Clay by Parsons (1758).
Nypajrll/icans van Wurmberg is the only species of this ge
nus possessing a distinct vegetative and reproductive system.
It differs from other p:Jlms 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 ch:Jracterislic morphologic:Jl features which make
it easily identifiable there have been several systematic posi
tions proposed for il. It is treated within the family Palmae
(Arecnce:Je) by Endlicher (1837), Drude (1887), Hutchinson
(1959), Beccari and Hooker in Hooker (1894) . A subfamily
of its own, Nypoideae, is advocated by Engler and Gilg ([ 924)
which is followed by modem taxonomists, viz., Burret (1953),
Potzwl ( j 964), Dransfield :Jnd Uhl (1986) nnd Uhl (1972) A
fnmily slalUS wns proposed much enrlier by Brongniart (1843)
which was also followed by Tralau (1964) and Muller (1964).

Nypa ji-li/icans occurs in a nnrrow restricted tropicnl
nrea of south-e:Jst Asia (including India in Sundcrbans and
Andnmans Island, Bnngla Desh) to Australia in the man
grove ecosystem. The plant forms sometimes pure stands be-

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

The present day ecology of Nypo is tnken to deduce
the pnlaeoenvironment of the past on the basis of occurrence
of fossil remains of cf. Nypo. 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 timc and
also probable adnptabilit)' of the plant in the different h:Jbi
tats.

Nypa!rui/icans (PI. 2, figs 2-4) - Pollen grain elliptic,
60-80 x 33-50 /-1m. Sulcus meridional. Exine tectJtc, spinose:
spine 4-10 /-1m long, 5-6 /-1m wide Jt the bnse, 2-5 /-1m apart,
base swollen with grndually tapering apices, tips pointed. thin,
flexible, sometime curved forming hook-like structure. Srine
attachment supraexinal. Interspinnl area microreticulale. lu
min:J nboutl /-1m wide, uniform, polygonnl; muri I /-1m thick.
tectum with 1-2 /-1m high bacula and a fine sole.

Fruits of Nvpa ji'u/icans are large, woody drupes
produced in a compact fruiting head showing variations in
its shape nnd size: interestingly the differences or vari:Jlions
are also connected by transitional forms even on the same
plnnl.

PLATE 1
England Finder reading and magnillcation are given 1'01' cach rigure. The photographs illustratcd are rl'Omthe Palaeocene or Langrin Co:dridd.

Meghalaya and the extant pollen are rrom thc Sunderbans. West Bengal.

Spi//i;o//ocu//Jile.\ /JltI"u.Y/Ji//osu.\ Singh. Slide no. BSIP 99~6. O~4/

Ox 1000.
2--1. SEM photomicrographs or thc above species showing the gross

morphology and detail exinal characters. 2 = x 750, ~ = x 1200 &-1

= x 1-100
5.6.8.9. S. i//dic/o Singh, SEM photomicrographs showing Ihe gross

morphology and delai" or Ihe exine. 5 = x 750. 6 = x 1200. 8 = x
1500. <) = x 700.

7.

10.
II

12.

S. iudicu.\ under lighl microscope. Slide no. BSIP 9()79. U.'.VO \
1000.
,)iJl//izo//oco//JiICS sp. Singh. Slide no. BSIP 9986. X 47/-1 x I()(IO

S./Jlwlli//({I/(s a part or the pollen showing the spin,,J morphology
under SEM x 750.
S/,;//i:o//oco//JiIC.I sp. (=Pollcn Iype - 2. in Singh 19<)Oj showing
Ihc gemmae and Ihe annulocolpate apcrture. Slidc no. 13511' 9<)49.

R59!1, x 1000
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FOSSIL RECORDS

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

Frui/s - Parsons (J 758) 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 Nipadi/es hindi Rode 1933, Nipa hindi (Rode)
Sahni in Sahni & Rode 1937, Nipa Chitaley 1960, Nvpa
Nambudiri 1966 and from Maharashtra as Nipadi/es sp. Carter
1854. The Deccan Intertrappean beds were earl ier considered
to be Early Eocene but now most of the beds are considered
to be Late Cretaceous (Sahni, 1990). From north-eastern 1n
dia it is known from Tura Sandstone (Palaeocene but earlier
considered as Eocene) ofGaro Hills as Nipa Lakhanpal 1948,
Sylhet Limestone (Eocene) of Khasi Hills as Nipodi/es sp.
(Bhattacharyya, 1967) and from the Miocene sediments of
Garo Hills as Nipa sa!lnii Lakhanpal 1952 (Table I). In other
parts of the world, all fossil fruits described are now being
considered under a single species, viz., Nipa bUrlini
(Brongniart) Ettingshausen (see Tralau, 1964), because of the
fact that Nvpaji-II/icans produces fruits with wide variations
in shape and size even on the same plant. Thus, rccognis:Hion
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
Spini~onocolpiles Muller 1968 which is widely recorded from
Late Cretaceous to Eocene sediments. From the Late Creta
ceous it is known from South America (Germeraad e/ aI.,
1968), Venezuela and Colombia (Regali e/ 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 Spinizonocolpi/es is widely
reported from North America, Europe, Australia, MJlaysi",
PaKistan and India (Table I). During Miocene Nypa disap-

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

Roo/ and ell/ides - Roots cf. NYP(l is described from
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

Nvpa 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.
Fossi I representation of this genus is also well documented
(Table I). 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 to 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 Nypafrtllicons
have characteristic morphology and do not show much varia
tions and thus provides an opportunity to compare with the
extinct pollen in detail. Spinizonocolpi/es proll1il1al/{s
(Macintyre) Stover & Evans (= S. echina!Us Muller 1968; PI.
J, fig. J J; & PI. 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 I). 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 !Jm). 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 J990 (PI. I, figs 5-9) which has
comparatively much longer (7-15 !Jm) and bulbous base of
spines (PI. I, figs 6, 8). It is observed that S. indiclls is a
dominant element in the Tura Sandstone while S. prollliJ1{{/uS
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 samc
species or possibly produced by two distinct species belong-

PLATE 2

I S. H'od,,!lowei Singh. Slide no. [lSIP 9965. F68/3. x I()OO
2-3. Pollen of NVIW Imlicolls van Wurmberg. Specimcns from the

Sunderbnns. x 1000.
4. SEM photomicrograph of the pollen of N."JlI/ ji"llicolls showing

the dcwil morphology (counesy Dr K. Ambwani. BSJP). x 850.
5.8-10. SEM photomicrographs of S. /)l'OlIIiIlI/IW showing thc various

types of spines and the gross morphology. 5 = x 1500. 8 = x
1200.9 =x 750 & 10 =x 10011

6.7 SEM photomicrographs of S. hl/Cllit""" Muller. 6 = x 1500.7 =

x 750.
II. Sl'ini:()lIoco/pircs prolllill(llll.1 (MacIntyre) Slover & Evans. Slide

no. SStP 9949. Q33/3. x 1000.
12 S. illlromgll!tlllIs Muller. de Di Giacomo & van Erve. Slide 11.l.

SSJP 9973. 044/2, x 1000.
13-14. S. hl/ell/tlllls Muller. Slide no. BSIP 995,\. W2813. x 500 & BSIP

9959. R33/0, x 500.
15 S. blll/)().l'l'illosw 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

IIF, XII; L 13,25 I

Taxa

POLLEN
Spin izollocolpites

S. bocilialus

Late
Cretaceous

Palaeocene Eocene Oligocene Quaternary

S. pram;nalils

S. mliller;

S. mllclIs

S. deeor;s

S. ;l1/rarllglllallis

S. blilbosp;noslIs

S. ;ndiells

Spinizonocolpires sp. 1

S. wodehousei

S. brev;sp;nolls

S. sohii

Spillzonoeolpires sp. 2

Spinizonocolpires sp. 3

S. qllilonells;s

S. spillllios/ls

Spinizollocolpires sp. 4

II to XII: 28, 27 15,14.7,29,30,24,6,16,8.12,25, I, 13,18 I
IIF: I I
IV': 29 I
IV"': 29 I

IXII: 25 I
IXII.25 I
IXII; 25 I
IXli; 25 I
III"': IX: 22, 1,25 I
IW;I I

111*: I I
I IV: 6 I
II: 16 I

I X; 19,20,17,261

I X; 17 I
I X; 17 I

FRUITS

Nipa !7;ndia I VII 21, 23 I
Nipasp. I I VI;5 I
Nipadiles eompressllre I VI; 23 I
Nipodires sp. I VI: 4 I
Nipod;res sp. 3

Nipadires sp. 4

Nipo 5'Ohl7;;

I XII: 2 I
I VlI; 10 I

I-V-II-:3--1 I VII: II I
ROOTS & CUTICLES

Nypo (Root) I VI: 3 J I
Nypa (cuticle)

NYPA FRUTICANS

I XI; 9 I
I XII. XIV I

BASIN/AREAS - 1= Anllrachal Pradc,h. 11- Bengal. Ilk Cam bay. IV= Klireh. V= C,uver;,. VI= Deccan inler"ppc"n, VII= Gam Hills. VIII= Krishna-Goda"ari. IX= Nc)"'cli

(Cauvery l. X:= Kerl:l·Ll~shadecr. XI:::: R:lIIl:lgin (Maharaslllr'l). XII: Khasi & Jaillll,J IJill:-. XIII= SUllucrh:lIls. XIV: AIl(JaJll<.lIl'>. '" I3orehole.: Data.
1= [3;I"i & Deh II <J80). 2= 8hal",h"ryy" (I <J6 7l. J= [3hallaellJlyya (1')8:l). 4= ('aner (185·1).5= Chiralcy (I %0).6= Kar (I <J85l. 7= K;lr & Jain ( In Il. S= Kor & KlimaI' ( I <JSI,) .

•)= KlIl"lTni & Phadla,e (1')80). 10= La'hanpal (I ')48). I 1= La,hanp,,1 (1~52). 12= Millld:d (1')87). 1J= Malhu, & Chop,a 11987). 14= N,,"di (19~0). 15= P",bsh 'I 01. (1')90J. 11,=

P,a,ad & Dey (I ~86). 17= Ralll;lIlujilin (I ~S7). 18= Ramanllj"l11 & Rao ( I<J77). 1~= Ibo & Ramanlljalll (I nS). 20= Rao & R;llllilllllj"m ( I~7S). 21 = Rode (I ~J). 22= Dlina & Sail

(1')70). D= S"llIli & Rode (1~.I7). 24= Sarma ,'I ol.( 1<J84). 25= S",~h (19')0).26= Sri""lam 8: Ramallllj,,,n (1982). 27= VCllblachala (197:\l. 28= VCllblad",la & Rawal (1~72l.

2<J= Vcnkllachal" & Sharma (1~741.30= Vcnblachala & Sharma (1')84). :ll = Ve,m" (1')74),
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ing to the genus Nvpa. Two other fossil pollen species, viz.,
S. vacu/alus Muller 1968 (PI. 2, figs 6-7, 13-14) and S.
inlraruglilalus 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
Nvpa, but similar general organization of the pollen as that of
Nvpa strongly suggests that the baculate type of the pollen
were produced by plants related to Nypa. S. lVodehollsei
Singh 1990 (PI. 2, fig. J) is characterised by "Iong beaked
flask shaped" sculptural elements (8- J811m) and wide lumina
at the interspinal area, whereas S. vu/vospinoslls Singh 1990
(PI. 1. figs 1-4; PI. 2, fig. 15) also has sculptural elements but
they are gemmae-like with small protruding spines. S.
dllp/ispinosils Ambwani 1993 described from the Palaeocene
of north-eastern India seems as a specimen of S. vu/vospinoslIs
Singh 1990 having some fused spines. S. decO/-is Venkatachala
& Sharma 1974 has thick exine at the base of each spine,
such thickening do not occur in Nvpa pollen. S. spin%slls
Ramanujam 1987 is characterised with very small spines
(about I 11m long) but S. (jui/onel1Sis Rao & Ramanujam
1975 can be related with the species of Sa/aca since the pol
len have smaller sculptural elements (about 311m 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. 11/11l1eri. S. sahii and S. vrevispinosus
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. !Illllleri is a specimen of S.
inlrarugll/allls. whereas S. sahii resembles S. prominallls. The
photograph of the S. vre\'ispinosus is not clear to make any
comment. Spinizonoco/piles sp. described by Singh 1990
(PI. l. fig. 10) is exceptionally large (68-92 flm) with small
spines (3-10 11m). Spinizonoco/piles 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 Palaeocene possesses gemmae as sculp
tural element (PI. I, fig. 12) but the other characters are same
as that of Spinizonoco/pites and hence it also represents and
species of early Nypa-complex. Spinizonoco/pites sp. in
Prasad and Dey (1986) and Spinizonoco/piles sp. in
Ramanujam and Rao (1977) are comparable to S. prominallls.

Thus, the fossil pollen species, viz .. S. prominallls. S.
vaeu!atus. S. intrarugll/atus, S. indicus. S. vII/vospinoslls. S.
H'odehollsei. S. spin%SIlS, S. decO/'is, Spinizonoco/piles sp.,
and "Pollen type 2" (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 I) which suggests rapid evolu
tion of this early Nypa complex. Most of the reports of Nypa
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 10 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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