APPENDIX A

INDETERMINANT SPOROMORPHS

This appendix contains figures of 75 indeterminant sporomorphs describing
morphologically. The images came from the scanning electron microscope normally
taken from two different magnifications. One shows normal shape and size and another
one shows detail surface ornamentation. Some images from the light microscope are also

presented. The scale bars used are ten microns except where otherwise stated.

1. BAN PA KHA
INDET-1
Plate XXXIII, figufe 1, sample no. OB-3 (overburden unit).
Description: Grain is well rounded containing more or less twelve cells (polyad). Its size
is about 20 microns with smooth surface in general. Each cell is more or less pentagonal
shape about 8 microns size with a broadly dimple on the cell.

Occurrence: Rare from sample no. OB-3 of the overburden unit.

INDET-2

Plate XXX1II, figure 2, sample no. OB-3 (overburden).

Description: Grain is isopolar, prolate to subprolate, and tricolpate forms with about
15%x20 microns in diameter. Colpi are long extending nearly reaching the poles. Surface

sculpture is finely reticulate. Lumina of the reticulum are about 0.5 to 1.0 micron wide

with low echinate muri.
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Occurrence: abundant in the overburden unit.

INDET-3 and INDET-4

Plate XXXIll, figures 3 and 4, sample no. OB-3 (overburden).

Description: Grain is isopolar, prolate, and tricolpate forms with about 18x26 microns in
diameter. Colpi are long extending nearly reaching the poles. Surface sculpture is
scabrate. |

Occurrence: abundant in the overburden unit.

INDET-5

Plate XXX, figure 5, sample no. QU-26 (overburden).

Remarks: Only one grain was found under scanning electron microscope. The real
morphology is impossible to describe.

Occurrence: rare from sample OU-26.

2.NA SAl
INDET-6
Plate XXXIV, figure 1, sample no. NS-2.
Description: Grain is isopolar, subprolate to prolate, and tricolporate forms with about
18x22 microns in diameter. Colpi are long extending nearly reaching the poles. Surface
sculpture is finely reticulate. Lumina of the reticulum are about 0.3 to 0.6 micron wide
with echinate muri.

Occurrence: rare from the Na Sai.
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INDET-7 and INDET-8

Plate XXXIV, figures 2 and 3, sample no. NS-2.

Description: Grain is isopolar, subprolate to prolate, tricolporate forms with about 20x27
microns in diameter. Colpi are wide at the equator where endopores present and tapering
toward the poles but not reach the poles. Surface sculpture is reticulate. Lumina of the
reticulum are about 0.3 to 1.5 microns wide with short baculate muri.

Occurrence: common from the Na Sai

INDET-9

Plate XXXV, figure 4, sample no. NS-2.

Description: Grain is spheroid with about 21 microns in diameter. Pore is unseen or
furrow is probably preseni. Surface sculpture is finely reticulate with spines covering the
whole grain. Spines are conical shape with about 1 to 1.5 micr(;ns wide at bases and
about 2 to3 microns long with acute to point rounded tips.

Occurrence: common from the Na Sai.

INDET-10

Plate XXXV, figure 1, sample no. NS-2.

Description: Grain is isopolar, subprolate to prolate, probably tricolporate forms with
about 18x22 microns in diameter. Colpi are long nearly reaching the poles. Pores may
present but not clear. Surface sculpture is reticulate. Lumina of the reticulum are about 1

to 1.5 microns wide with very short baculate muri.
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Comparison: The grain looks similar to the extant pollen Tectona grandis of the family
Labiatae but the fossil is a little bit smaller. The fossil and recent pollen have very close
in surface ornamentation but muri of the fossil are sharp edges whist of the Tecfona
grandis are irregular rims.

Occurrence: rare from the Na Sai.

INDET-11

Plate XXXV, figure 2, sample no. NS-2.

Description: Grain is isopolar, prolate, and tricoiporate forms with about 15x21 microns
in diameter. Sculpture is reticulate with narrow muri about 0.2 micron wide. Lumina of
the reticulum are about 1 to 2.5 micron wide with irregular shape.

Occurrence: common in the Na Sai.

INDET-12

Plate XXXV, figure 3, sample no. NS-2.

Description: Grain is isopolar, subprolate, tricolpate forms with about 28x36 microns in
diameter. The cell body of the grain was possibly detached by some mechanisms
retaining only meridional ridges. Sculpture varies from reticulate to foveolate depending
on shape of lumina and width of muri, Broadly reticulate patterns cover the polar areas
with about 0.8 to 1.0 micron wide lumina. The muri range from 0.3 to 0.7 micron wide.
Foveolate patterns cover equatorial areas.

Comparison: Some features of this specimen may be referable to Early Cretaceous

Tricolpites favosus Ward from Kansas, U.S.A. (Ward, 1986). The Tricolpites favosus is,
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however, much smaller and the reticulate to foveolate sculptures are more uniform

distribute.

Occurrence: rare from the Na Sai.

INDET-13

Plate XXXV, figure 4, sample no. NS-2.

Description: The grain is isopolar, subprolate, and tricolpate forms with about 10x12
microns in diameter. Surface sculpture is reticulate.

Occurrence: rare from the Na Sai.

3. MAE LONG
INDET-14
Plate XXXV, figure 5, sample no. ML-19.
Description: The grain is isopolar, subprolate, and tricolporate forms with 14x16 microns
in diameter. Sculpturing is finely granulate.

Occurrence: rare from the Mae Long,

INDET-15

Plate XXXVI, figure 1, sample no. ML-17.

Description: The grain is spheroid with smooth surface. The size is about 30 to 35
mic;ons. The grain probably contains three pores but only one pore visible from the
figure. The pore is well rounded with about 3 to 4 microns in diameter. The rim of the

pore is irregular.
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Occurrence: rare from the Mae Long.

INDET-16

Plate XXXVI, figure 2, sample no. ML-19.

-Descrsztion: The grain is oblate and triporate forms with circular outline in polar view. It
is about 20 microns equatorial diameter with three well rounded pores in the equatorial
area. The well- rounded pores are 2.5 microns in diameter with protruding at the rims of
the pores about 1 micron thick and smooth surface. Surface sculpture is micropit or
foveolate covering the whole grain.

Occurrence: rare from the Mae Long.

INDET-17

Plate XXXVI, figure 3, sample no. ML-19.

Description: The grain is oblate and triporate forms with circular outline in polar view. It
is about 15 microns equatorial diameter with three pores in the equatorial area. The pores
are unclear to describe. The surface sculpture is granulate in different sizes.

Occurrence: rare from the Mae Long.

INDET-18
Plate XXXVI, figure 4, sample no. ML-19.
Description: The grain is oblate with triangular outline in polar view with convex inter-

apices. Pores are unclear and impossible to describe. Surface contains rod-like elements

with not more than one micron long.
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Occurrence: rare from the Mae Long.

4. CHIANG MUAN
INDET-19
Plate XXXVII, figure 1, sample no. LM-A-3.
Description: The grain is isopolar, subprolate, and tricolporate forms with about 13x16
microns in diameter. Sculpturing is irregularly granulate in different size.

Occurrence: rare from the sample LM-A-3.

INDET-20

Plate XXXVII, figure 2, sample no. LM-A-3.

Description: The grain was probably broken retaining a half grain. Sculpture is finely
reticulate with spines covering the whole grain. Space between the spines is about 8 to 10
microns. The grain is about 23x50 microns in diameter.

Comparison: The grain may be broken being a half-grained body probably along the
furrow of a monosulcate pollen. If it is an unbroken grain it compares well to
Spinizonocolpites Muiler on the basis of grain size and spine characteristics. However,
there are many features differing from the fossil Spinizonocolpites and the recent palm
pollen Nypa fruticans. This fossil form is probably a nypoid-type. -

Occurrence: rare from the sample LM-A-3.

INDET-21

Plate XXXVII, figure 3, sample no. LM-A-3.
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Description: Grain is isopolar and fricolporate forms with finely granulate surface
sculpturing.

Occurrence: rare from the LM-A-3.

INDET-22

Plate XXXVIII, figure 1, sample no. LM-A-3.

Description: The grain used for describing here is considerable as a broken grain being a
half-grained body. The grain is spheroid with size about 40 microns in diameter.
Sculpture of the grain is granulate in different sizes with spines covering the grain. The
spines are about 3 micron long with rounded ends. The grain has pores surrounding the
grain, periporate.

Comparison: possibly Malvaceae.

Occurrence: Rare from sample LM-A-3.

INDET-23

Plate XXXVIII, figure 2, sample no. LM-A-3.

Description: The grain is isopolar, subprolate to prolate, and probably triporate forms
having size about 18x23 microns. Sculpture is finely granulate. The spaces of the granule
elements are about 0.5 to 1.5 microns.

Occurrence: rare from the LM-A-3.

INDET-24

Plate XXXVIL, figure 3, sample no. LM-A-3.
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Description: The grain is isopolar, spherical, and tricolporate forms with about 13
microns in diameter. The pores are well-rounded with protruding rims with finely
reticulate sculpture on the grain surface.

Occurrence: rare from the LM-A-3.

INDET-25

Plate XXXVIII, figure 4, sample no. LM-A-3.

Description: The grain is about spherical, tricolporate forms with about 15 to 18 microns
in diameter. Sculpture is striate covering the grain.

Comparison: General features are probably relatable to Bauhinia purpurea of the family
Caesalpiniaceae but the extant species is much bigger in diameter.

Occurrence: rare from the L. M-A-3,

INDET-26
Plate XXXVIII, figure 5, sample no. LM-A-3.

Description: Tt is isopolar, prolate, and tricolporate forms with about 20x30 microns in
diameter. Colpi extend nearly covering the distance from the two poles but not reaching
the poles. The grain may develops pseudocolpi but probably resulting from the grain
collapse. Sculpture is broadly foveolar reticulate pattern.

Occurrence: rare from the LM-A-3.

INDET-27

Plate IX1,, figure 1, sample no. LM-A-4.
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Description: The grain is isopolar, prolate, and tricolpate forms with size about 13x23
microns in diameter. Sculpture is reticulate with microgranule inside the reticulum. The
reticulum are about 0.2 to 1.0 microns in diameter. The muri of the reticulum wide at
base and become narrow at top.

Occurrence: common to abundant from the lower coal zone.

INDET-28

Plate IX1, figure 2, sample no. LM-A-4,

Description: The grain is isopolar, prolate, and tricolporate froms with 15x25 microns in
diameter. Sculpture is finely reticulate.

Occurrence: rare from the LM-A-4.

INDET-29

Plate IX1., figure 3, sampie no. LM-A-4.

Description: The grain is spherical periporate form with about 20 microns in diameter.
The pores are sunken with irregular rims. Sculpture is finely granulate.

Occurrence: rare from the LM-A-4.
INDET-30
Plate IXL, figure 4, sample no. LM-A-4.

Sees description on plate IXL, figure 1.

INDET-31
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Plate XL, figure 1, sample no. LM-11.
Description: The grain is isopolar and prolate forms with 15x23 microns in diameter.
Sculpture is striate extending from pole to pole..

Occurrence: Abundant from the lower coal zone,

INDET-32

Plate X1, figure 2, sample no. LM-A-6.

Description: The grain is isopolar, oblate, and tricolpate forms with about 13 microns in
diameter. Colpi extend from pole to pole forming Y-marks on the polar view. Sculpture is
scabrate.

Occurrence: Rare to common from the LM-A-6.

INDET-33

Plate XLI, figure 1, sample no. LM-A-4.

Description: Grain is isopolare, prolate, tricolporate forms with 17x23 microns in
diameter. Colpi extend nearly reaching the poles. Sculpture is more or less reticulate with
finely granulate on the muri.

Possible botanical affinity: Dipterocarpaceae.

INDET-34
Plate XLI, figure 2, sample no. LM-A-6.

Description: The grain is isopolar, prolate, tricolporate forms with 18x28 microns in

diameter. Sculpture is scabrate.
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QOccurrence: rare from the LM-A-6.

INDET-35

Plate XL1I, figure 3, sample no. LM-A-6; figure 4, sample no. LM-A-6.

Description: The grain is isopolar, sub-prolate to prolate, tricolporate forms with about
15x28 microns in diameter. Sculpture is coarsely reticulate and becoming finely reticulate
or foveolate along colpi margins.

Occurrence: rare to common from the LM-A-6.

INDET-36
Plate XLI, figure 4, sample no. LM-A-6.
See description on plate IXL, figure 1.

Occurrence: common from the LM-A-6.

INDET-37
Plate XLII, figure 1, sample no. LM-A-6.
See description on plate IXL, figure 1.

Occurrence: common from the LM-A-6.

INDET-38
Plate XLII, figure 2, sampie no. LM-A-6.
Description: The grain is isopolar, prolate, tricolpate forms with 12x20 microns in

diameter. Colpi extend nearly reaching the poles. Sculpture is striate.
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Occurrence: rare from the LM-A-6.

INDET-39 and INDET-40
Plate XLII, figure 3-4, sample no. LM-A-6.
See description on plate XLI, figure 2.

Occurrence: rare to common from the LM-A-6.

INDET-41

Plate XLII, figure 5, sample no. LM-A-6.

Description: The grain is isopolar, prolate, probably tricolporate forms with about 11x21
microns in diameter. Sculpture is reticulate.

Occurrence: rare to common from sampie no. LM-A-6.

INDET-42

Plate XLIII, figure 1, sample no. LM-B-1.

Description: Grain is isopolar, subprolate, probably tricolporate forms with al?out 18x21
microns in diameter. Colpi extend nearly reaching the poles and pores are unclear to
recognize. Sculpture is reticulate. Lumina of the reticulum are about 0.4 to 1.5 microns
wide. Muri is baculate with about 0.2 to 0.3 microns thick with some microgranules on
the muri.

Occurrence: Rare from sample no. LM-B-1.

INDET-43
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Plate XLIII, figure 2, sample no. Ul-4-B1.
Description: Grain is isopolar, subprolate, tricolporate forms with about 16x19 microns
in diameter. Colpi are long with shorter pseudocolpi. Sculpture is scabrate to rugulate.

Occurrence: Common from sample no. U1-4-B1.

INDET-44

Plate XLIIL figure 3, sample no. U1-4-B1.

Description: Grain in this study is collapsed and impossible to reconstructed. Size of the
grain is about 32 microns with reticulate sculpture. Pore or colpus is probably
recognizable but unclear. The lumina of the reticulum is about 0.5 to 1.0 microns and
becoming smaller toward the colpus margin or probably defined as foveolate. Muri is
smooth.

Occurrence: Rare from sample no. U1-4-B1.

INDET-45
Plate XLIII, figure 4, sample no. U1-4-B1.
Remarks: This form is unclear to describe.

Occurrence: Rare from sample no. U1-4-B1.

INDET-46
Plate XLIV, figure 1, sample no. Ul1-4-B1.
Description: Grain is isopolare, subprolate, tricolporate forms with about 15x19 microns

in diameter. Sculpture is striate to reticulate.
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Occurrence: Rare from sample no. Ul1-4-B1.

INDET-47

Plate XLIV, figure 2, sample no. Ul-4-B1.

Description: Grain is isopolar, prolate, tricolpate forms with 12x21 microns in diameter.
Colpi extend nearly reaching the poles. Sculpture is granulate to reticulate with small
lumina.

Occurrence: Common from sample no. Ul-4-B1.

INDET-48
Plate XLIV, figure 3, sample no. U1-4-B1.
See description on plate XLIII, figure 2.

Occutrrence: common from the U1-4-B1.

INDET-49

Plate XLIV, figure 4, sample no. Ul-4-B1.

Description: The grain is isopolar, subprolate, tricolpate forms with about 11x16 microns
in diameter. Sculpture is reticulate. Lumina of the reticulum range from 0.2 to 0.6
microns wide. Muri is about 0.3 to 0.4 microns thick.

Occurrence: common from the upper coal zone.

INDET-50

Plate X1.IV, figure 5, sample no. U1-4-B1.
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Description: The grain is isopolar, spherical, tricolporate forms with about 18 microns in
diameter. Sculpture is reticulate. The reticulum is formed by the ridges or muri that
crisscrossed up and down. Covering the grain.

Comparison: The features of the fossil resemble the features of the extant Bauhinia
saccocalyx, Caesalpiniaceac. Some other features may be resemble the Bauhinia
saccocalyx and need more check.

Occurrence: rare from the Ul-4-B1.

INDET-51
Plate XLIV, figure 6, sample no. U1-4-B1.
Sees description on plate XXXVII, figure 3.

Occurrence: Rare from sample no. Ui-4-B1.

INDET-52

Plate XLV, figure 1, sample no. Ul-4-B1.

Description: The grain is isopolar, subprolate, probably tricolporate forms with about
18x20 microns in diameter. The grain is trilobes with short colpi containing pores.
Sculpture is striate to reticulate covering the whole grain.

Occurrence: rare from the U1-4-B1.

INDET-53

Plate XLV, figure 2, sample no. Ul-4-B1.
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Description: The grain is isopolar, prolate, tricolporate forms with about 12x20 microns
in diameter. Sculpture is striate.

Occurrence: rare from the Ul1-4-B1.

INDET-54

Plate XLV, figure 3, sample no. U1-4-B1.

Description: The grain is isopolar, prolate, tricolporate forms with about 8x13 microns in
diameter. Sculpture is scabrate.

Occurrence: rare from the Ul-4-B1.

INDET-55

Plate XLV, figure 4, sample no. U1-4-B1.

Description: The grain is isopolar, spheroid, tricolporate forms with about 17 microns in
diameter. Sculpture is coarsely reticulate on the intercolpi regions and becoming coarsely
foveolar reticulate along the colpus margins and polar areas,

Occurrence: rare from the U1-4-B1.

INDET-56
Plate XLV, figure 5, sample no. U-2(u).
Remarks: This form is so far indescribable. It is probably an element of alga or fungus.

More comparison is needed.

5. MAE MOH
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INDET-57

Plate XLVI, figure 1, sample no. I-2.

Description: 1t is a trilete spore with about 39 microns in diameter. Sculpture is smooth.
Comparison: This form resembles the form of Psilatriletes sp. or probably Cyathidites
sp., family Cyatheaceae.

Occurrence: abundant from the 1-2.

INDET-58
Plate XL VI, figure 2, sample no. K-7.
Sees description on plate XXXVII, figure 3.

Qccurrence: Rare from sample no. K-7.

INDET-59
Plate XL V1, figure 3, sample no. K-7.
Description: The grain is unclear to describe.

Occurrence: rare from the K-7.

INDET-61 and INDET-62
Plate XLVIIL, figure 1 and 2, sample no. K-7.
Description: The grain is isopolar, subspherical, tricolporate forms with about 19x20
microns in diameter. Prominent colpi extends nearly covering the grain from pole to pole

and some grain reaching the poles forming Y-marks in the polar views. Sculpture is

reticulate,
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Comparison: The colpi, pore structure, and sculpture resemble the extant Oroxylum
indicum, Bignoniaceae, but the extant species is much bigger in size, about 60x80

microns.

Occurrence: rare to common from the K-7.

6. MAE LAMAO
INDET-63
Plate XL VII, figure 3, sample no. MLM-1-6.
Description: The grain is heteropolar, spherical, periporate forms with about 22 micron in
diameter. Sculpture is densely micro-verrucate, the verrucae is about 0.1 micron size.
There are about 17 to 21 pores around the grain with irregular pore margin. The pores are
sunken.

Occurrence: rare from the MLM-1-6.

INDET-64

Plate XILVII, figure 4, sample no. MLM-1-6.

Description: The grain is oblate with more or less triangular outline and convex inter-
apices. The grain shows depressed Y-mark on the proximal surface with verrucate
sculpture covering the grain. The size is about 10 to 11 microns.

Occurrence: rare from the MLM-1-6.

7. NA HONG

INDET-65 and INDET-66
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* Plate XLVII, figures 5 and 6, sample no. NH-19.

Description: The grain is isopolar, prolate, and probably tricolpate forms with about 7x10
to 9x13 microns in diameter. Colpi are well defined with distinctive pseudocolpi
developed. Sculpture is reticulate. Lumina of the reticulum are irregular in size and shape
with thin muri.

Occurrence: common to abundant from the Inaperturopollenites dubius Zone.

INDET-67

Plate X1 VII, figure 7, sampie no. NH-19.

Description: The grain is isopolar, prolate, and tricolpate forms with about 7x12 microns
in diameter. Colpi are well defined developing into trilobes in the polar view. Exine layer
is about 1.5 to 2 microns thick. Sculpture is smooth.

Occurrence: common from the Inaperturopolienites dubius Zone.

INDET-68

Plate XILVII, figure 8, sample no. NH-1.

Description: Grain is isopolar, subprolate, tricolporate forms with about 11x13 microns
in diameter. Sculpture is scabrate. Exine is about 1 micron thick.

Occurrence: Rare from the NH-1.

INDET-69 and INDET-70

Plate X1. V11, figure 9-10, sample no. NH-19 and NH-24 respectively.
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Description: Grain is isopolar, subprolate, and tricolporate froms with about 10x12
microns in diameter. The grain is tapered toward the poles. Colpi are well defined with
rounded pores in the equatorial area. Sculpture is finely reticulate.

Occurrence: Common to abundant from the NH-19 and NH-24.

INDET-71

Plate XTI VIII, figure 1, sample no. NH-24.

Description: Grain is isopolar and tricolpate forms with about 20 microns in diameter.
Sculpture is finely striate.

Occurrence: Rare from the NH-24.

INDET-72 and INDET-73

Plate XL VIII, figure 2-3, éample no. NH-24.

Description: Grain is isopolar, spherical, and tricolpate forms with about 16 microns in
diameter. Sculpture is smooth. Exine is about 1.5 to 2 microns thick at the inter-apices
and thinner toward the colpi margins.

Occurrence: Common from the NH-24.

INDET-74

Plate XL.VIII, figure 4, sample no. NH-21.

Description: Grain is isopolar, subprolate to prolate, and tricolpate forms with about
14x20 microns in diameter. Sculpture is smooth. Exine is about 1.5 microns thick.

Occurrence: Common from the NH-21.
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INDET-75

Plate XL VI, figure 5, sample no. NH-21.

Description: Grain is isopolar, prolate, and tricolporate forms with about 10x18 microns
in diameter. Sculpture is smooth to scabrate. Exine is about 0.8 to 1.0 micron thick.

Occurrence: Common from the NH-21.
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PLATE XXXITII
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PLATE XXXIV
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PLATE XXXV
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PLATE XXXVI
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PLATE XXXVII
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PLATE XXXVIII
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PLATE IXL
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PLATE XL
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PLATE XLI
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PLATE XLIV
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PLATE XIV




267

PLATE XLVI
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APPENDIX B

INDEX OF SCIENTIFIC NAMES

Abelmoschus
Abelmoschus moschatus
Abies

Acer

Acrocarpus fraxinifolius
Acrostichum aureum
Acrostichum speciosum
Actinastrum
Actinastrum gracillimum
Actinastrum hantzschii
Aesculus assamica
Alangiaceae
Alangiopollis
Alangiopollis arcotense
Alangiopollis eocaenicus
Alangiopollis barghoornianus
Alangium

Alangium barghoornianus
Alangium javanicoides
Alnipollenites
Alnipollenites verus
Alnus

Alnus nepaulensis

Alnus thaiensis
Anacardiaceae

Anemia

Aquifoliaceae

Antemus primitivus
Antemus thailandicus
Araliaceoipollenites
Areca triandra

Bauhinia variegata
Bellamya

Betula

Betulaceae
Betulaceoipollenites
Betulaceoipollenites bituitus
Betulaepollenites
Botryococcus
Botryococcus braunii
Brotia costula costula
Brotia costula varicose
Calophyllum
Calophyllum inophyllum
Carallia brachiata

113,115,165
115,116
108

9

8

200

200
78-80,169
80

80

9

117
115,116
116

116

116

117

116

116

117
51,115,117-119,154,156,161,181,184,192
119,154
119

192

146

104

130

19

19

142

9

146,153
27

154

154

153

153

153
51,80-82,168,169
82

27

27
118,165,169,177
120,121
203

270
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Carpinaceae . 154
Carpinus japonica 154
Carya 122
Caryapollenites 120,121
Caryapollenites simplex 120,121,161
Cephalotaxus griffithii : 9
Ceratopteris thalictoides 106
Chamberlainia 27
Cicatricosisporites 104
Cicatricosisporites grandiosus 104
Cicatricosisporites venustus 104
Clavastephanocolporites ambigens 116
Clavastephanocolporites meleosus 116
Closterium 82-84,169,177,181
Closterium libelluta 82
Closterium navicula 82
Combretaceae 122
Combretum 122,123,169
Combretum quadrangulare 122
Coryloides 136
Corylus 136
Crassoretitriletes vanraadshoovenii 91,93,94,169
Crudia chrysantha 146,151-153
Cupressaceae 108
Cyathea 9
Cyperaceaepollenites : 177
Davalliaceae 102
Desmidaceae 84
Desmidiospora willoughbyi 92
Diatomys 19
Diatomys liensis 19
Dilatus 136
Dipterocarpaceae 127,130,165
Dipterocarpus alatus 8
Dipterocarpus obtussifolius 8
Dipterocarpus tuberculatus 8
Dorcatherium 28
Dracontomelon dao 8
Duabanga grandiflora ‘ 8,202,203
Echiperiporites estelae _ 39
Engelgardtia 134,136
Engelhardtiapollenites 134
Engelhardtioidites 134
Engelhardtiopollenites 134
Entophyctis lobata

Entophyctis willoughbyi 92
Erythrina 8
Euphobiaceae 127
Fagaceae 124

Fagus 124
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Fagus feroniae
Faguspollenites
Faguspollenites verus
Florschuetzia
Florschuetzia claricolpata
Florschuetzia levipoli
Florschuetzia meridionalis
Florschuetzia semilobata
Florschuetzia trilobata
Foveotriletes
Foveotriletes magaritae
Foveotriletes palaequetrus
Foveotriletes scrobiculatus
Fraxinus floribunda
Gaindatherium

Germlings of epiphyllous
Germlings of microthyriaceous fungi
Guttiferae
Hamamelidaceae

Helicia

Hemitrapa

Homonoia

Homonoia riparia

Hopea

Hopea nervosa

Hopea odorata
Hydrodictyaceae

Hex

Hlex aquifolium
llexpollenites
Inaperturopollenites
Inaperturopollenites dubius
Indoncia

Juglandaceae

Juglans

Juglanspollenites
Juglanspollenites verus
Juniperus

Kanisamus benjavuni
Laevigatosporites
Laevigatosporites gracilis
Laevigatosporites haardtii
Laevigatosporites ovatus
Laevigatosporites vulgaris
Lagerstroemia
Lagerstroemia tomentosa
Lanagiopollis
Lanagiopollis regularis
Laricoidites

Liquidambar

192
124,126,140,161
124

124,126,169

125

125,127

125,127
46,124,200
46,124,200

96

97

97

97

9

38

92

88,91,92

119

132

9

149
127,128,168,169,177
127,128
127,129,130,177
127,129,130 -

8

84

130

130
129,130,161,169
106
51,156,106-108,184,192
27

131,136,139

131

120,131
131,133,156

108

19

98,99

98,100
98-100,177
98,100

98
125,131,133,151,165
133

117

116

108

132



Liquidambar formosana
Ligquidambar macrophylla
Liguidambar orientalis
Liquidambar styraciflua
Liguidambarpollenites
Liquidambarpollenites stigmosus
Livistonia speciosa
Loniceraepollenites
Lygopodiaceae
Lygodium

Lygodium microphyllum
Lygodium scandens
Lygopodium
Lygopodium fuegianum
Lythraceae
Magnastriatites
Magnastriatites grandiosus
Magnastriatites howardi
Magnastriatites venustus
Malayaeaspora costata
Malvaceae
Maceopolipollenites
Margocolporites
Mellanoides

Merremia

Merremia glabra
Merremia umbellata
Microcoryphaeus
Microthyriaceae

Mobhria

Mohria caffrorum
Momipites

Momipites coryloides
Myrica esculenta
Nephrolepis

Niphidium

Nypa

Oleaceae
Paleocaesalpiniaceaepites
Paludomus

Pandanus
Parkeriaceaesporites
Pediastrum

Pediastrum angulatus
Pediastrum bifidites
Pediastrum boryanum
Pediastrum compactum
Pediastrum delicatites
Pediastrum diffuses
Pediastrum duplex
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134
134
134
134
132
51,132,133,135,161
9
161
97
94-96,169
94,169
94
97
97
131,132,151
104
106
104
104
106
116
134
116
27
137
137
137
136
92
104
106
134
51,134-136,156,161
9
102
100
46
142
116
27
9
104
51,82, 84-88,90,151,161,168,184
85
84
85,86,89
85
84
85
86,87



Pediastrum indicum
Pediastrum kajaites
Pediastrum magnus
Pediastrum paleogeneites
Pediastrum pallidus
Pediastrum simplex
Pediastrum wilsonii
Pellicierroipollis langenheimii
Perfotricolpites
Perfotricolpites digitatus
Periporopollenites stigmosus
Phoenix loureri
Phragmothryrites eocaenica
Phycopeltis

Phycopeltis eocaenica

Physa

Picea

Piceaepollenites
Piceaepollenites alatus
Pinaceae

Pinnanga sylvestris

Pinus

Pinus kesiya

Pinus merkusii
Pinuspolienites
Pinuspollenites labdacus
Planorbis

Platycerium andinum
Plicatopollis

Podocarpaceae
Podocarpidites

Podocarpus

Podocarpus neriifolius
Pollenites labdacus
Pollenites magnas dubius
Pollenites simplex

Pollenites stellatus
Pollenites stigmosus
Pollenites verus
Polypodiaceae
Polypodiaceaesporites
Polypodiaceoisporites
Polypodiaceoisporites retirugatus
Polypodiidites
Polypodiidites inangahuensis
Polypodiidites minimus
Polypodiisporites
Polypodiisporites inangahuensis
Polypodiisporites minimus
Polypodiisporites radiatus
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85

84

85

84

85
85,86,87
85

116

137
135,137
132

9

92

92

92

37

108
51,156,107-109
108

109

9

108
9,109
8,109
51,156,108-111,161,177,178,184
109
37
100
136

111
111,112
111
9
109
106
120
137
132
117
102,104
98
100
99,100
101
101
102
101,104
99,101,102
99,102,103
102,103
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Polypodiisporonites
Polyporopollenites stellatus
Polyvestibulopollenites verus
Pteridaceae

Pteris

Pterocarya
Pterocaryapollenites
Pterocaryapolienites stellatus
Pterocymbium
Quercoidites

Quercoidites henrici
Quercus

Quercus lanceaefolia
Quercus protoglauca
Reticuloidosporites
Retitrecolpites
Retitrecolpites globosus
Retitrecolpites typicus
Retitricolpites
Retitricolporites
Rhizophoraceae
Rhododendron

Rhoipites

Rhoipites bradleyi
Rhoipites retiformis
Rhooidites

Rhooipollenites
Rhuspollenites

Rubiaceae

Salicaceae

Salix

Salix discoloripites
Salixipollenites
Salixipollenites discoloripites
Salix tetrasperma
Scenedesmaceae
Schizaeaceae
Schizaeaceaesporites
Schieffera

Scyphiphora

Scyphiphora hydrophyllacea
Selagosporis

Sequoia langsdorfii
Sequoioidites

Shorea

Shorea obtusa

Shorea siamensis
Siamogale thailandica
Sonneratia alba

Sonneratia caseolaris

101

137

117

100

100

139

120, 137,139
135,137,138
8

138,139,140,161

139

140

192

192

101
140,141,184
140

140

143

143

203

9

142

142
143,144
142

142

142

145

145

145

143
143,144
143

145

80

94

104

9
144,145,202
145,202
97

192

108

177

8

8

38

125
125,128,202



Sonneratia ovata
Sonneratiaceae
Spanocricetodon khani
Spinizonocolpits

Spondias

Spondias pinnata

Sporites haardtii

Sporonites

Sporonites igniculus
Sporotrapoidites
Sporotrapoidites carlesii
Sporotrapoidites cesarei
Sporotrapoidites erdtmanii
Sporotrapoidites hungaricus
Sporotrapoidites illingensis
Sporotrapoidites medius
Sporoftrapoidites minor
Sporotrapoidites weiheensis
Stegolophodons
Stegolophodons praelatidens
Stephanocermas rucha
Striatricolpites
Striatricolpites catatumbus
Striatriletes

Striatriletes microverrucosus
Striatriletes multicostatus
Striatriletes susannae
Subtriporopollenites simplex
Taxodiaceae

Taxodium

Taxodium thaiensis
Taxodoidites

Tenuipolus

Tetralophodon xiaolongtanensis
Toona

Trapa

Trapa bicornis

Trapa natans
Triatriopollenites
Tricolporopollenites
Tricolporites
Triletipollenites
Triorbicularis

Triradiatus
Trivestibulopollenites
Trivestibulopollenites betuloides
Tsuga

Tsugaepollenites
Tsugaepollenites igniculus
Ulmipollenites
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202
203

19
46,200
144,146
146

98

101

113
146-151,178,184
149

149

149

149
146,149
149

149

149

38

38

19

151
151-152,165
104

106

106
104-106,169
120

108

108

192

108

136

28

8

149
148,150
150

134

142

142

136

136

136

153

153

113
51,113
156,112-114
154,161
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Ulmipolienites krempii 117
Ulmipollenites minor 154
Ulmipollenites undulosus i54
Ulmus

Vaccinium 9
Verrucatosporites 101
Verrucatosporites inangahuensis 101
Verrumonoletes 101
Viviparus 37
Zonalapollenites igniculus 113

Zonocosites ramonae : 46,200



CURRICULUM VITAE

SOUTHEAST ASIAN COAL
GEOLOGY CONFERENCE
Morison Hote! Bandung Indonwesia, 19 - 20 Juni 2000

NAME: Mr. Wickanet Songtham

DATE OF BIRTH: 14 July 1959

PLACE OF BIRTH: Amphoe Khlung, Chantaburi

INSTITUTIONAL AFFILIATION:

Bureau of Geological Survey, Department of Mineral Resources, Rama VI Road,
Ratchathevee, Bangkok 10400

Phone: 66-2202-3746, Fax: 66-2202-3754

E-mail: Wickanet@dmr.go.th

278



279

EDUCATIONAL BACKGROUND:

Institution Degree Year
Srihaluthai School, Chantaburi Primary school 1973
Khlung Ratchadapisek, Chantaburi Medium school 1976
Benjamarachuthit, Chantaburi High school 1978
Chiang Mai University B.S. (Geology) 1984
Chiang Mai University ‘M.S. (Geology) 2000

SCHOLARSHIP:
Scholarship provider Year
Petroleum Concession Fund, Department of Mineral Resources 1998-2000
Royal Golden Jubilee Ph.D. Program, Thailand Research Fund 2000-2003
EXPERIENCE:
Institution Field of work Year
Office of Accelerated Rural Development Hydrogeology, 1985-1993
Geophysics
Department of Mineral Resources Palaeontology, 1993-t0 date
Palynology
PUBLICATIONS:

Watanasak, M., Songtham, W., and Mildenhall, D.C. 1995. Age of the Susan Hoi (Shell
fossil cemetery) Krabi basin, southern Thailand. Mahidol University Journal, 2(2):
177-187.

Songtham, W., and Ratanasthien, B. 1999. Holocene Macrophthalmus (Venitus)
latreillei) crabs from Trat Province: indicators of paleoshoreline. Journal of the

Geological Society of Thailand, 1: 27-31.



280

Songtham, W., Ratanasthien, B., Watanasak, M., and Mildenhall, D.C. 2000. Temperate
palynological elements from Na Hong basin, northern Thailand. Mahidol Journal, 7
(2): 121-126.

Songtham, W., Ratanasthien, B., Mildenhali, D.C., S'ingharajwarapan, S., and
Kandharaso, W., 2003. Oligocene-Miocene climatic changes in northern Thailand

resulting from extrusion tectonics of the Southeast Asi_an landmass. Science Asia,

29(3): in press.



