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TWO NEW SPECIES OF FOSSIL WOODS FROM RANIKOT FORT AREA
OF SIND, PAKISTAN,

B,OT.M, RAIPUT and K. M. KHAN
Department of Botary. University of Sind, Jamshoro, Pakiston,

Absteact

Fossil dicotyledonous wood belonging to genns Cyromerrg of Tamidly Leguminosae and genus
Preracerye of family Juglandacess are described. Two new apecies Cynomemroxylan ranikotensis sp.
nov., and Prerocaryox ylon ranikorensis sp, nov, are established.

Introduction

The present paper describes two new fossil woods belonging 1o Leguminosae and
Tuglandaceae, which were collected from Ranikor Fore area (PLL Fig, 2.3} in 1974, The
Ranikot fort area 18 about 90 km. north of Hyderabad, 22 km. west of Sunn Railway
Station in District Dadu, Bind. Pakistan.

The fossil woods were scattared in an ares of abou! 4 square kp in the exposed
Manchar Rocks (PLI: Pig. 3). The Manchar formadon is well developed in Sind and it
is chiefly composed of coarse grained gricty sandstone, clay with some shale and subo:-
dinate amonnt of conglomerate (Farshon, 1972, From Manchar formaton, Khan &
Rehmatullah (1968, 1971) and Khan & Rajpur (1975,1976) identified and described a
few dicot and monocot fossil woods,

Material 2nd Methods

The fossil woods described here were collecied by the authors with the help of
Professor Rals Ahmed, Geology Department, Umversity of Sind in 1974, The details of
the size and color of the material are given undes the morphological description of each
Species.

Fossil woods under investigation were cui into transverse, radial and tangential
sections by means of a Rock cutting machine having diamond wnpergenated cutiing dise,
Thin sections were smoothed with the carborandum powder on & glass plate and the smoo-
th surface fixed onto the slide with canada balsam. The mounted stide was they ground-
ed on the revolving grinding disc, then on steel and glass plates using the carborandum
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Fig. 1. showing the fossiliferous Tocality.
Fig. 2. B ot Port, The specimens were scattered around this fort.
Fig. 3. Photograph showing the scattered fossil woods.

powders of various grades. The process was continued until the sections attained the
thickness of a singlé cell so that the section can be seen under the microscope. The thin
sections were transferred onto a new glass slide and mounted with canada balsam by
weans of aptomatic slide heater. Finally the slides of the thin sections were examined
under the microscope for their anatomical details.

The pewified wood under investigation carried the natural stain due 1o the
iron oxude therefore artificial staming of the thin sections was not necessary

CYNOMETROXYLON RANIKOTENSIS SP. NOV.
sorphological description

The maternal congists of a plece of well preserved siliclfied fossil wood, brown in

o 33
colour, shout 7 oy, Tong and 3 cm. in diamerer (Plate 11, Fig. 1).
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Plate ~ I

Fig. 1. Silicified fossil wood, Cynomerroxyion ranikorensiy sp nov

Fig. 2. Transverse-section, showing the distribution of vessels

Fig. 3. Transverse-section, showing aliernate bands of parenchyma and ibre cells.

fig 4. Transverse-section, showing the mdial grouping of vessel, xylem rays and wood parenchyma

Fig. 5. Transverse-section showing vessel filled with deposits.

Fig. 6. Enlarged portion of mansverse-sgetion, showing racm! grouping of vessels having mrer vessel
pits, and wood parenchyma.

Fig. 7 Tangental-section showing distnibution of vessels and xvlem rays

Fig. 8 Enlarged portion of mangential-section, showing the nature of xylem rays.

Fig. 9. Radial-section, showng vessel, rays and fibres
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Anatomical description
Transverse section

Wood diffuse-porous; annual rings are absent. The vessels small to medium sized,
mostly solitary, (PLII; Fig. 2}, or sometimes in radial groups of 2 and racely in radial
groups of 3 (PLIL; Fig. 446). Vessels are partially {illed with deposits of unknown nature
(PLIL; Fig. 5), thin walled, oval to elliptical in shane. diameter ranging from 47(104) —
243um.

The wood parenchyma can easily be located by a hand lense as a fine band running
tangentially on the cross surface of the wood (PLIL; Fig, 1,3 and Text, #1. V; Fig. 1).
Pasrenchyma bands are aliform and confluent type which forms s sheath like structure
around each vessel Parenchyma bads are usually 817 cells thick, when the parenchyma
encircles the vessels, the parenchyma sheath thus formed is usually in 2 10 6 layers,
Parenchyma cells are mostly empty but occasionally filled with a dark brown deposit.
Due 1o poor preservation the interpits are not seen; the diameter of the parenchyma band
ranges from 158 to 474 pm; average thickness 278 pm, the average thickness of the
parenchymatous sheath around the vessels is 88 pm,

The xylem rays are quite prominent on the transverse surface of the wood, (Pl
I, Fig. 2-0). Wood fibres are poorly preserved and form bands which are alternate to
paretuliy g bands,

Farsgenind section

¥ylem rays numerous, uniformly distdbuted (PLI: Fig. 7-8) uniseriate, homo-
genous (PLIT; Fig. 7 and Text PL V; Pig. 2) are very rarley biseriate, 5 to 20 cell high.
Toial average lemgth of the rays Is 227pm, ray cell round to oval (FLII; Fig. 8), and
mostly made up of procumbent cells partially filed with deposits. The wood fibers
are poorly preserved.

Radial section

Vessels are elongated tube like structure mostly having partition walls (P1. 1
Fig. 9 and Texs Pl V; Fag. 3}, perforations simple with transverse perforation plates.
The length of the vessel member ranges from 316 to 632 mm average length 555 um,
average breadth 142 pm, vessels walls have pits which are poorly preserved.

Parenchyma are found in 4 to 6 layers around the vessels. Fibres are fine, thread
like structure average length 216 um, Cross field pits poorly presewved (Text P1. WV Fig.
2843, mostly flelds are empty , average pit in a Geld is 2.
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Discussion
Comparison with Hiving species

Important anatomical features of the fossil wood under investigation are diffuse
type of vessels which are solitary or in radial group of 2 ov very® rarely in radial groups
of 3 having uniform distributions; characterintic tangendal bands of parenchyma and
fibres which are regularty alternate forming successive rows of almost equal width.

The above mentioned anatomical characters shows resemblance 10 some members
of the following farnilies e.g, Gutiiferse, Moraceae, Meliaceae, Leguminosae,

Fossil under investigation shows resemblance with the following genera of the
family Guittiferae, e.g. Garcinia, Kayea, Rheedig and Symphonie, however, they differ
from the foussil wood under investigation by having broad snd high rays, A few members
of family Moraceae ep. Ficus and Mglaisie are also comparable with the fossil uadey
investigation in having parenchyma and fibre bands more ov less of equal width but e
above mentioned genera of family Moraceae differs in having large sized vessels and vays.

Fossil under investigation can ajso be comparable with the Amoorp and Chiso-
eheron of Meliaceae but these genera can be separated from the fossil spechmen under
investigation due to the fundamental difference in the nature of the rays, The rays are
homogenous uniseriate in the fossll wood under investigation, whereas the rays are
heterogenous multiseriate in Amoors and Chisocheton.

The fossd specimen shows resemblance with some gevera of family Legominosas
e.5., Erythring, Pongamia, Cynomerra, Clivoren and Baphig, Genus Ervihring, Fongamia
cant be eliminated as they have thick parenchyma bands. Baphio and Clirorea also differ
from the fossi! under study by having two distinct large and small types of vessels,

Fossil under investigation shows resemblance in most of the anatomical feanires
with the living genus Cynamerra (see Meicall & Chalk vol, T, 1950} L closest similari-
ties can, therefore be made with the diagnosis given for Cymomerroxylon in Chowdhury
& Ghosh (1946).

Comparison with the known species of Cynometroxyion,

Only one species Cynomerroxylon indicum (Chowdhury & Ghosh, 1946) is 50
far known form Nailalung, Assam, Our species of Cynometroxylon shows some resem-
blance with C. indicum in having equally wide regularly alternate parenchyma and fibre
bands as well as small to medium sized vessels which are mostly solitary,

Inspite of the above mentioned similarities, fossil under investigation differs
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Plgre  JIT
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1. Pemfied wood, Prerocaryoxylon yanikorensis sp. nov.
2. Transverse-section, showing the distribution of vessels, rays and wood parenchyma.
Fig. 3. Transverse-section, showing the vesseis, parrally filled with deposits.
4.
5.

Fig. Transverse-section showing the radial grouping of two vessel.
b Part of the wansverse-sectjon enlarged. showing radial grouping of vessels and pits.
Fig. 6. langential-section, showing the distribution of rays, vessels and fibres.
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from C. indicum in many respects (Table I). The difference appears to be significant
enough to separate the fossil under investigation into a separate taxon.

Table 1. Comparison of the reported species of Cynometrxylon.

Terminal parenchyma Thickness of parenchyma Rays
band
Cynometroxylon indicum Present 3-9cell 1-4 seriate
Chowdhary & Chosh,
Cynometroxylon - Absent 2-6cell Mostly or
ranikotensis sp. nov. rarely 2-seriate.

The specific epithet refers the locality from where it was collected. The genus
Cynometroxylon is reported for the first time form Pakistan.

Diagnosis

CYNOMETROXYLON RANIKOTENSIS SP. NOV.

Wood diffuse porous; annual rings absent; vessels small to medium sized, mostly
solitary as well as in radial groups of 2, partially filled with deposits; parenchyma distinct
in regular bands, which are alternating with fibres bands; rays mostly uniseriate or rarely
biseriate, homogenous, 6 to 20 cell high.

Locality Ranikot Fort area, District Dadu, Sind, Pakistan.

Horizon Ranikot formation,

Age Teritary

Holotype RX. 11, 1974, Palégbotany museum, Department of Botany,

University of Sind, Jarnshoro, Pakistan.

PTEROCARYOXYLON RANIKOTENSIS SP. NOV.

Morphological description

The material consists of one piece of well preserved silicified fossil wood, about
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10.5 em, long, and 75 ¢m. in diameter, wood is dar brown in diamerer, wood is dark
brown in colow (PLII, Fig. 1).

Arnaromical description

Transverse section

Iy

Wood diffuse porous: anmual ring

15 absent, vessels small to medivm sized, solitary as

Plate - [V

—

Fig.
Fig,
Fig. 3. Enlarged radial-section, showing the pits in the wall of the vessels.
Fig. 4 Radial-section, showing vessel segments filled with deposits.

Tangential-section, showing homogenous xylem rays and {fhres.
. Radial-section, showing the vessels and ve

B

o} segments.
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Plgte -V (Text Figs.)

w | Camera Lucida sketch of Cynometroxylon ranikoremsis sp. nov. showing the vessels (V)
sHternate bands of fibres (F) and Parenchyma (P).
Camera lucida sketch, showing the uniseriate rays.

b3

pe
v 3. Camera lucida sketch, showing the vessel and vessel segments.
4. Radial-section sketch. showing the cross field pits.

R

* o« ea lucida sketch of Prerocaryoxylon rgnikotensis sp. nov., showing the uniseriate xylem

RIS

g
&

Camera lucida sketch, showing vessel having ryloses vessel segments and pits in the wali of the
vessels
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well as in radial groups of 2 to 4 (PLIE; Fig. 2.3 and 5), oval (0 elhpucar in shape. The
pore of the vessels are filled with brown deposits (FLIIL, Fig. 4}, The radial diwmeter of
the vessel ranges from 74 1o 210 pm, and 140 fo 168 pm wide, Vessels are thick walled,
thickness s ca. 26 pm, Inter-vessel piis are poorly preserved due 1o heavy deposition.
Ground substance consists of xylem fibres, arranged  in longitudinal rows and inter.
rupted by uniseriate or biseriate parenchyma bands (PLE, Fig, 2.3},

The average diameter of wood paranchyma cell ranges from 21 10 25 pm. In some
paienchyma cells crystal like deposits are found. Average diameter of the fibre cell is
ca. 14 pum. Xylem vays are | to 2 cell layer wide.

Tongential sectior

Xylew rays are uniseriate as well as biseriate (PLEL Fig. 6, PL IV: Fig. 1 and
P V; Fig. 5), uniseriate rays mostly homogenous, whereds biseriate rays are homoge-
mous as well as heterogenous rays are 4 Lo 27 cell hugh, ray cells are round to oval in
shape (Texu. PL V; Fig. 5) and partially filled with Jeposiis. The average dinmeter of the
tay cell ca. 28 um.

Fibres are septate with tapering ends (PLIII; Fig. 6 and PL IV; Fig. 1), average
length 112um and average breadth 6um. Simple pits are present in the wall of the fibres.

Radial section

Vessels are long (Pl IV Fig. 2+4), length of the vessel member ranges from 420
to 1680 um, and 28 to 154 um wide. The wall of the vessels have simple as well as bor-
dered pits, which are irvegularty distributed (P1 IV Fig. 3, and Tex1 P1. V; Fig. 6) Vessels
are more or less vompletely or pardally filled with deposits (PL. IV: Fig. 4}, some vessels
have crystal like deposition. Partition walls are transversely arranged, with simple perfora-
tion, sometimes tyloses are present (Text P1.V; Fig . 6).

Hscnssion

The anaiomical characte.. of the present fogsil wood viz,, vessels small to medivm
sized, which are solitary as well as in pairs, wall of the vessels have simple and bordered
piis; apotracheal parenchyma; ground substance consists of fibres; wylem rays 1.2 cell
tayer wide, which are homogenous as well as heterngenous, shic. s resemblance with the
family Meliaceae and Juglandaceas (Metcalfe & Chalk, 1950). On the other hand, the
family Meliaceae is characterized by the presence of vellow resin or miilk-dike conents in
the ground sabstance and parenchyma tissue which are paratracheal. However, resin like
depoiats gre abaent in the present forsil, moreover parenchyma are apotracheal, therefore
» Meliaceae can be eliminated.
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A comparison of the fossil under investigation with the various members of the
family Juglandaceae has revealed thai it approaches the genus Prerocarya (see Metcalfe
& Chalk, 1950). As the anatomical character of the present fossil fully agree with the

characteristic features of the living genus Prerocarya of family Juglandaceae, therefore it
can be named as Pferocaryoxylon.

Comparison with the fossil specimens

Greguss (1969) has mentioned following few species of fossil wood Prerocary-
oxylon known from Tertiary Formation. which are P. pannoricum Muller-Stoll & Madel
described by Greguss, P. pillinvense Greguss and Prerocaryoxylon sp. Andreanszky.
The described specimens have s"own similarities with the diagnosis given for the genus.

However, detailed comparative studies (see Table 2) with the fossil woods des-
cribed so far, indicate that fossil specimen under investigation differs from all in many res-
pects and hence is separated into a new species as Pterocaryoxylion ranikotensis sp nov.

The specific epithet refers to the locality Ranikot from where the specimen
under investigation was collected. This species is also reported for the first time from
Pakistan.

Diagnosis
PTERQCARYOXYLON RANIKOTENSIS SP. NOV.

Wood diffuse porous; growth rings absent; vessels small to medium sized, soli-
tary as well as in radial groups of 2 10 4, thick walled, oval to elliptical in shape, radial
diameter 84 10 210 um, wall of vessels with simple as well as bordered pits; tyloses present
ground substance consisting of xylem fibres; wood parenchyma apotracheal and contains
some crystals.

Xylem rays numerous, uniseriate as well as biseriate, uniseriate rays mostly
homogenous, biseriate rays homogenous as well as heterogenous, ravs 4 1o 27 cell high,
ray cells round to oval, average diameter 28 um, fibres septate with siu; fe pits

Locality Ranikot, District Dadu, Pakistan.

Horizon Ranikot Formation.

Age Tertiary

Holotype RXK. 12, 1974, Paleobotanical Museum, Department of Botany,

University of Sind, Jamshoro, Pakistan.
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