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Abstract

The study area is situated about 8 km north of Mindon, Mindon Township, Thayet District, Magway Region. It lies between
North Latitude 19°25" and 19°35' and East longitude 94°37' and 94°45'. The study area regionally lies on the southern part of the
Salin Sub-Basin in the Central lowland of Myanmar. It is situated near the eastern foothills of Rakhine Yoma where the entire
area is covered by the Eocene rocks. The stratigraphic succession of Eocene formations, Paunggyi Formation, Longshe
Formation, Tilin Formation and Tabyin Formation, are well exposed from the eastern foothills of Rakhine Yoma to the Pathine -
Monywa highway. The western part of the study area is bounded by highlands, where arenaceous formations of the Paunggyi
Formation and Tilin Formation are well exposed in the form of highlands and cliffs. The argillaceous formations, Longshe
Formation and Tabyin Formation, are well exposed in the form of rough plain. Lithologically these formations are made up of
conglomerate, sandstone, muddy sandstone, shale and claystone.
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Objective

» To find out the paleoenvironmental and paleoecological conditions of the
study area during middle Eocene with the help of common Foraminifera and
Radiolarians.

» To compare depositional conditions of the sediments during Eocene,

Oligocene and Miocene times based on microfauna.
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Location of the study area
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»The present study area is situated
about 8 kms northern part of the

Mindon , Mindon Township,
Thayet District,

Magway Region, Myanmar.

>t lies between Latitude 19°25' N

and 19°35' N and Longitude 94°37'E

and 94°45'E.
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Regional Geological Setting
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~] *“*Myanmar is divided into four north- south linear
geotectonic provinces, namely (from east to west)-

-] 1. The eastern Highland (Shan-Tanasserian
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]| 2. The Central Low Land
Lamﬁ%ggﬁ\) 3. The western Ranges and
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Cenozoic belt of Central lowland of Myanmar.
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«J| »lies on the southern part of the Salin subbasin in the
Central lowland of Myanmar.

«|[ > near the eastern foot hills of Rakhine Yoma where the
whole area is covered by the Eocene, Oligocene and
«/[  Miocene Formations.
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STRATIGRAPHY

The stratigraphic sequence of the study area
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STRATIGRAPHY

The stratigraphic sequence of the study area
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Paunggyi Formation

Lithology:
¢ sandstone interbedded with gritty to

conglomeratic beds.

¢ light grey to yellowish brown, fair hard,

massive - bedded, fine to coarse grained
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Lithology:

+ shales interbedded with fossiliferous

limestone.

s dark to light grey colour, laminated to

nodular, carbonaceous and interbedded with
argillaceous sandstone.
¢ Limestone are dark to light grey colour and

thick bedded to massive.
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Tilin Formation

444444444444444444

Lithology:

+» sandstone interbedded with argillaceous

shales.

¢ buff colour, yellowish brown to light grey,

LEGEND

massive to thick bedded, fine to medium

grained, fairly sorted and composed of
carbonaceous material.
« Shale are light grey and moderately hard, .=

thinly laminated and sometime ferriogenius.
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Lithology:

»shales interbedded  with  argillaceous
sandstones.

»dark grey to grey, thinly laminated, fairly
carbonaceous and fossiliferous.

> In the upper part, the shale colour is yellowish
brown.

»Sandstone are grey to buff colour, moderately

hard and thin to medium badded.
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Columnar section of the Tabyin Formation in
Section 2(192 28" 04 " to 192 29" 45 " N/1(942

Columnar section of the Tabyin Formation
in Section 1(192 26" 30" to 192 27°06"
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. . . 1800m |
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* Photograph showing fairly soft, thin to
medium bedded, and buff colour shale
found in the upper part of Tabyin
Formation.

* Photograph showing fairly soft, thin to
medium bedded, and light gray shales
found in the upper part of Tabyin
Formation.

* Photograph showing fairly hard, thin
bedded, dark gray shale found in the
middle part of Tabyin Formation.

* Photograph showing massive, light to
bluish grey, highly weather, slightly mottled
shale exposed in the Lower part of the
Tabyin formation.
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The Distribution of Foraminiferal species present
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Eocene Foraminifera in Myanmar

Planktonic Species PLATE - I

Benthonic Species Plate- |

Figll

Figl2

Fig35

518 mm

L

Benthonic Species Explanatiol
Figl.  Bathysiphon cocenicus, Cushman and Hanna-1927, Sample no. TF 3, TB 2
Nothia sp., Sample no.TB 2, 5, TB 7

s, Samuel 1977,

Subreophaxpseudoscal

wple n0.TB 3, TB2

poidessp.3, Sample no.TF
dessp.. Sample no. T

ulitsp.1, Sample o,

Chrysalogoniumvelascoense, Cushman-1927, Sample no. TB 3

0.448 mm 0.29 0.363 mm 0.315 mm

Explanation of Plate- 1]

ssoldadoensissoldadoensisBronnimann-1952, Sample 185, TB3

Fig2

ta, Baudy 1919, Sumple o

Saccamminaglobosa, Crespin-1963, Sample no TBS5, TR Fig3. Acarinina primitive, Finlay- 1947 Sample no. d
rzybowski-1898, Samgple no. TF Figd inacrassatavas. densa, Cushaman-1972, Sample no 83
pasp., Sample no.TB 1, TB 2 Fig$ doensis, Broanimann- 1952, Sample no. T6 2 T8 3,185, TB
Fig? wovulum, Grzybowski- 1988, Sample mo. T8 | Figh camerata, Subbotina- 1947, Samgple o, 1532 185, T 38, TB3
Fig8 gmoidesemaciatum Brady 1884, Sample no. TB 1, TB 1, TB 3, TB4, TB5 Fig. doeasisangulosa, Bolli- 1957, Sample ne Bd B3
Fig9. ophragmoidessp.1, Sample no. TB 4, TB 1 Fig8 dibrooki, Bolli-1957. Sample 1
Fig 10 gmoidessp.2, Sample no. TR 1, TB 2, TB 1 Fig9. Acarininamckannai, White- 1928, Sample o B3

p. Cremuales Campos 1980 Sam

w, Subbotina 1947, Sample o TB3T5 4

Fig 13 Fig 12. Globorotalokdescarcoselleensi, Toumarkined: Bolli- 1978, Samle mo. T B3
Fig 14 aculitesp.2, Sample no. ‘ Fig 13. Globigerina acacna, Guembel, 1863, Sanple no. B3
Figl5. Ga podica, Bermudz 1959, Sample no.TB 1,TB 2 Fig 14, Globigerina inacquispira Subbotina, 1959, Sample . T8 1.TB5, TB 3
Fig 16.  Gaudryinatriangularis, Bermudz-1959, Sample no. | TB1,TB2 TBA Fig15.¢ w Hinaperta, Finlay- 1939, Sample no. T35, TB
Fig17 psisbosquensis, Locblishé Tappen-1957, Sample no. TB 1, TB2, TB4 Fig 16. H varlane, Peters- 1954, Sample no. 81
Fig 18 Dorathiaaltacamerata, Israelsky-1940, Sample no. 11 1,181, TB2, TBA ane, Peters- 1954 Sample no. 1 I
¥ig 19, Dorothiacolomi Bermudz-1959, Sample no.TB 4, TB 1, T 2 wt lozanoi, To &Mechmeche. 1983, Sample no. TB T8 3, TB5,TB 1
Fig 20. Dorothiadebilis, Bermudz 1959, Sample no. TB 4, TB 1, TB 2 Fig 19. Globigerina sellt Borsetti- 1959, Sample no.
Fig21. Dorothiasp. Sample no.TB 4, TB 1, TB2 Fig 2. Globorotailapseudobulioides. Phummee 1926, Sample no. T 3.1R 5. TB
Fig22. Plecti atina, Iscaclsky 1940, Sample no T8 1. T8 2. TBA.TB 1, TB 2. T84 Fig 21. Globorotailacanica Jenkins- 1960 Sample no. T8 5, TB 1
Fig23. Te De France-1824, Sample no.TB 1, TBATB 1, TB 2, TB A4 _ 22. Morozovellaaragonensis, Nutall- 1930, Sample no. T8 3,TB 5, TB 1
Fig24. Texulariasp., Sample no. Sample no. TR 1, TB 2 subbotinac, Morozova-1929, Sample 0.1
Fig25 Bermudz 1959, Sample no. TB llsp.1. Sample .
Fig 26 erarasensis, Bermudz-1959, Sample no. TB 4, TB 1, TB 4 i5p2 Seaple no. 04, TH 5, TB 3,
Tre <sp., Sample no. TB 2, TB 1, TB 2 fsp3, Sample o, TB
Fig 28 discrepans, Cushman & Gray- 1916, Sample no. TB ubbotinapscadobulloides Pluniver1926, Sample no 1855, TB 3
Fig 29. aglobosa, Montegu- Le Roy- 1944, Sample no. TB3, T wallespscudoscitula, Glaessoer- 1937, Sample o T B3
Fig 30. Lagenasp., Sample no.TB 3 Fig 29. Preudohastigerinawilcoxensis, Cushman & Porton 1932, Sanple n 183
Fig31. Nodasartairregularis Kleinpell 1938, Sample no T 3 Fig 30. Preudohastigecinamicra, Sample no. TB 2, T 8,TB3
Fig32. Nodosarialongiscata, d “Orbigny - Cushman & Stainforth- 1945, Sample no. TB 3 Fig3! psa, Marozova 1929, Samgple no.TH 5, TB3, TB 4
Fig33. Siphonodosariaquadrulata, Cushman & Parker-1931, Sample no. TB 3 Fig 32.Turb froniosa, Subbotina- 1953, Sample no TH 5, TB3, TB 4
Figdt. Cn retaceum Cushman & Church 1929, Sample no. TB 2, TB4 Fig 33. Turborotallacer meroll, Tournackineg Bolli-1970, Sample no. T8 4, TB3

Fig 3. Turborot

ve. Blow-1979, Sample no

B3, TBY

pidestopilensis, Cushman-1925, Samgle po 11 ]
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DISTRIBUTION OF SOME RECENT FORAMINIFERA
FROM THE MISSISSIPPI DELTA REGION AND THE GULF OF MEXICO
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(Lowman, 1949)

(Kaminski, 2008)



(Lowman, 1949)

Species

Trochammina

Ammobaculite

Cribrostommoides

Gaudryina

Gaudryinopsis

Dorothia

Plectina

Dentalina

Robulus

10

Cushmanella

11

Cibicides

12

Gyroidina

13

Eponides

14

Cancris

15

Subreophax

16

Hormosinella

17

Haplophragmoides

18

Texularia flintii

19

Siphonodosaria quadrulata

20

Chrysalogonium cretaceum

21

Amphimorphina amchitkaensis

22

Buliminella subfusiformis

23

Bulimina cf. B.hebespinata

24

Spiroplectammina

25

Uvigerina bifurcata

26

Nonion elongatum

27

Nodosaria irregularis

28

Nodogenerina sagrinensis

29

Gumbelina cubensis

31

Saccammina

32

Bathysiphon

33

Nothia sp.

34

Spiroloculia taddae

Brackish
Zone

(Kaminski, 2008)
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Agglutinated foraminifera morphogroups and their inferred
life position as well as feeding habits(Bak,K et al.,1997,
Kaminiski et al.,1988, Nagy et al.,1995)

Morphogroup | Test Type Position within Feeding Strategy Main genera
sediments

Tabular or
branched

A2 Flattened

A3 Plano-convex,

concavo-convex

A4 Rounded or
biconvex

A5 Elongate
Subcylindrical
tappered

Epifaunal erect

Epifaunal

Epifaunal

Epifaunal/shallow
infaunal

Shallow to deep
infaunal

Suspension feeders

Deposit feeders

Herbivores
Detrivores

Detrivores

Detrivores

Bathysiphon

Hormosinella
Saccammina
Ammobaculite
Gaudryina

Textularia
Trochamminoides
Trochammina

Haplophragmoides

Nothia
Subreophax
Dorothia
Plectina



Agglutinated foraminifera morphogroups and their inferred life
position as well as feeding habitsin Section 1

Al(Epi- | A2(Epi- | A3(Epi- A4(Sh/de- | A5(Sh/de-
Sup- Dep- her/detrivor | In- In—
feeder) feeder) detrivore) | detrivore)
TB8 0% 0% 25% 75% 0% Epifaunal <Infaunal
TB7 0% 18.18%  27.27% 2727%  27.27%  Epifaunal<Infaunal  ~ Medium tohigh energy condition.

> Lower rate of sedimentation with less
common gravitational currents

TB6 0% 9.09% 9.09% 27.27% 54.54% Epifaunal< Infaunal »Amount of nutrient in the sediments
was very restricted.

TB5 0% 25% 0% 50% 25% Epifaunal< Infaunal

B4 0% 25% 50% 0% 25% Epifaunal> Infaunal »>low to Medium energy condition.
> Lower rate of sedimentation with less

. common gravitational currents
0, 0 0, 0, 0

TB3 16.6% 33.33% 16.6% 0% 3.33% Epifaunal >Infaunal > Amount of nutrient in the sediments
was fair.

B2 12.5% 12.5% 25% 0% 50% Epifaunal = Infaunal
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Agglutinated foraminifera morphogroups and their inferred life
position as well as feeding habits in Section 2

TB8 0% 0% 0% 100% 0% Epifaunal <Infaunal

> high energy condition.
»Lower rate of sedimentation with

TB7 0% 0% 50% 50% 50% Epifaunal< Infaunal less common gravitational currents
»Amount of nutrient in the
sediments was very restricted.

TB6 0% 0% 0% 25% 75% Epifaunal< Infaunal

TB5 0% 20% 40% 20% 20% Epifaunal> Infaunal

TB4 20% 20% 40% 0% 20% Epifaunal> Infaunal »Medium to high energy condition.

» Lower rate of sedimentation with
less common gravitational currents

TB3 20% 0% 60% 0% 3.33% Epifaunal >Infaunal »>Amount of nutrient in the
sediments was fair.

TB2 10% 20% 40% 10% 20% Epifaunal > Infaunal
TB1 0% 14.28% 35.71%  35.71% 14.28% Epifaunal = Infaunal
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nthonic Species Plase- |
Henthanic Specics Explanation of Phic |

3 Henthonic & Plankionic Species PLATE-1I
R Fig 1. Barkysiphon aremuceons, Le Roy-1942, Sample no B4 1T Y T T

Fig2. Ammoboeuliies fragmeniaris, Cushman-1927, Sample no. A1, BI T T -+
Fig3. Ammobocuiiies sp.1, Samphe no. A3 et -
Figd. Ammobsenfiies sp.2, Sample o, A1, BI " elm = — -l

B B Fig s, g g— . Sample na. Al B1 s 5 r

3 Figt. Juus, [ Orbigy-1859, Sample s AL BI, B2

Fig 7. Repharsp.l, Sample na. A2, B1, B2

Figh. Ranalia heecaris, UCS- 2000, Sample no. A9, B4 o

Fig . Ronabia ecawae, Asano-1951, Sample no. A3, A9, B4

Fig 10. Roralia indica, Le Roy-1939, Sample no. A9, B4

Fig |1 Rotakia emeancns, Huang- 1962 , Samgle no. A9, B4

Fig 12. Roralia 5.1, Sample no. A%, B4

Fig 13. Retalia sp.2, Sample 5. AY, BS

Fig 14, Roralia 5.3, Samgile no. A9, B3

Fig 15, onulia sp4, Sample no. AL B4 .

Fig 1 o, Gallowsy and y-1945, e

Fig 17, Robulus sp. 1, Le Roy- 1943, Sample no. A5, B3

Fig 18, Eponides kirkri, Bermudez,-1936, Samgle no. A4, B2

Fig 19, Epouides abuilioreests, Benmeder. 1936, Sample so. A4, B3

Fig 201 Eponides umbewanis, Reuss & Le Roy-19:44, Samgile no. A4, B3 g

Fig 21. Eponides compester, Palmer and Bermader. 1936, Sample o ALY, B9 % & 3

Fig 12, Eponides pravein, Karrer- 1834, Sample no. A12, 85

Fig 13, Cibielder koebocensis, LeRuy- 1944, Sampie no. A1Z BS

Fig 24, Cibiesdes doesepusmulosus, Le Roy- 1944, Sample no. A1, B4

Fig 25, Cibicides soendamsts, LeRuy- 1941, Sample no. A%, B3

Fiig 26 Cibicider font, Le Rary- 193, Sample sa A2, B2

- Fig 27, Cibicides mabiyaensés, LeRay- 1941, Sample no. A1 B4 Benthonic & Planktonic Species Explanation of Plate- 11

Fig 8. Cibicider koebovensiz, LeRoy- 1944, Sample no. A12, BY

Fig 29. Cibicides azsanus, Bermudez-1936, Sample no. A12, BS

W e
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Fieg 36 Manion sicroumibilicus, Le Roy- 1944, Sample so. A2, B2

; ' Fig 37, Spmoling movesesss, Bermudez- 1536, Sample no. A14, 59
Fig 301, Cibieider fAnomaling *jdomoeliensis, Le Roy- 1944, Samgie no. A1 B Fig 3.4 e cicaricasus, Beatn. 1942, Samgle no, A2, BS
- 21 Fig 31. Cibicider hantamunsis, Le Roy, Sample no. Af, BS i Sample:

Fig 9. Lagena a, Le Ray-1944, Sample no. A5, B2, B3, i
3 Fig 32. Elphidum carticulanim, Le Roy-1944, Sumpe no. A12, 1S t:mmummwitnmh::lnu. s-np::: Af, A4, BE
Fig 33. Pulvinlineila hardyang, LeRoy-1944, Samgle no. AL0 Fig 41 Gypaina globules, Brady. 1554, Sample no. A4, AS, A0, A12, A14, B3
Fig 34. Gyroiding culmant, , Sample na. Ad, A1l, B3 g o, gy 1525, Sample . A4, 85
Fig 35, Ralshassenia rolshawsent, Cushiman and Bermadez-1946, Sample na. A8, A1, ABIZ N
Fig 43. Balivina sumarrensis, Le Roy-1952, Sample so. A12, B3
> B Fig 44. Balivima gesieria, Le Roy-1944, Samgle no. A12, BS
Fig 45. Boltving sp.1, Sample so. A12, B3
Fig 4. Plesrassomella sbermans, Schwager- 1866, Sample 5o, A12, HS
Fig 47. Unigerma hespida, Schwager- 1366, Sample 5o A 10, B3
Fig 48, Criingy, var. Cushman and Rena- 1641, Samgle no. B3
4 Fig 4%, Uvipering auberinng, Bermader- 1929, Sample no. A12, BS
Fig 30, Globigering ampiiapestura, Bolli-1937, Sampleme. AL AZ A3, A4, A%, AT, B1, B2 BS
Fig $1. Gihigering compresss, Plummer- 1926, Sample 5o AL, Af, AS, A10, B1, B3, B5
Fig $2. Gihigerina sp., , Sample no. A1, Al B9
Fig 53. Glaborstalia opima apima, Bolli-1957, Sample no. AL, A2, A6, A10, B1, B2, BS, Bs
Fig 34. Giloborutalia abse, Bolll, 1957 Sample no. 81,82, B3, B85
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Miocene Foraminifera in Salin subbasin

E e v
Explanation of Plate IV
Explanation of Plate 111

<ariiflirne) var. kock Le Ray- 11 le e, 2, 8, Thayet Township

Rabulus sp. H, Le Roy, sample no. &, Thayet Tawnship
Cibicides banamensisLe Roy samgple va. 2.3, 4, 8 10, 11, 15, Thayet Township 8. 07 Livigerinan
108:UvigeringsparsicasiataLe Ray,sample no. 2,

sicastatale Roysampleno. 2, 4, 8, 15, Thayet Townskip

A *Ocbigny var.
Bashysiphon sp. sample no. 3,8, 9, 10, Thayet Township Fig 38 NodasariskoinaSchwager. sumple no. 8, Thayet Tawnship Citicidessapance
sarmple no 8, Thayes Tawnship CibicidesdorsopusiuiasusLe Ray.ssmple no. 15, Thayet Township
Cibisidesconcentlal e Roy,sample no. 5,9, 11, 12 Thayet Township Fig

isle Ray, sample no. 5, Thayet Township. 15, Thayet Tawnship

15, Thayet Tawnship

FHarmosina 5. sample no. %, Thayet Township Fig 19:  NodasarizormtaSchw

viaensistermusdes, samgle . & Thayet Towashi Nodasariasp.1, sample no. 15, Thayet Township maNuttal samgle 5o, 2, 5, 8, Thayet Township
3, sample no. 8, Thayet Tawnship Cibiidessp. sample o, &, Thayes Township

sraccintusKarrer = Le Roy,samgle o,

ersp. | sample na. 8, Thayet Township Figdl:  Nodosarizs
sp.2sample no. 8, 9, Thayet Tawnship Fig.42:  Nodasarizsp., sample no. 8, Thayct Township Epant
AmmodiscusdominicensisBermuder, sample na. 15, Thayet Township z Nodasarizsp.4, sample no. 8, Thayet Tawnship 8 Bagginainflatal.c Roy, sarple ea. 2, 4, 8, 11, 13, Thayet Township

Ammodis

11 1:Uvigerinact. mediterrameaHofker sample no. 8, Thayet Township
ne

. 10, 11, Thayet Township

igerinagallomuyiCushmans Cesheman &Sta

forth, sample o, 4, Thayet Township

igerin

terruptacastanaloomgaart sample no. 2, 15, Thayet Tawnship

csine

. " - o, i Bagginasp. | sansple ea. 8, Thayet Townshi
ued” Orbigny-Le Ray, sample no. 15, Thayet Township A4 E natad’ Orbigny, Cussh le no. 5, & Thayet Tawnship . ‘aggiaasp. L sample pa. 8, Thayet Township 114:Uvigering carapitanaBermuder sample no. 4, 8, Thayet Township

Texmarielly simpler Cuskman, susple ea. %, 10, Teayet Tewnship Pipwencdasoriowersicalii’ (i, Le Roymuplc v B, Tyt Towmtip o0 Begginasp Ll v T, &, Thaye Towesip 115 AngulogerinacarimaraCishman, var. Bradyana Cushman,sample na. 8, Thayet Townskip
wll: Karreriella m Nuttall, saemple no. 8, Thayet Tawnship : i reciaCushman & Siainfirih sample ma. 8, Thayet Township CumerisauricalusFichicld Mall, sample oo, &, Thayet Tawuship 6l N Lea sk 0.5, Thayes Towashi ’
Fig 12 Karrerielioct. chilastamaReuss, sumpie no. §, Thayet Tawnship FigdT: LagemanodsariarcalarisBiche var, Le Roygampie no. 3, 7,5, Thayet Tawnship Cansrissagrac” Onbigay = Le Ray, samgie vo. &, Thayes Towmskip e pommps a8 T " )
Fig13: Haplophragmaidescampressale Ray, ssmple s, 5, 9, 10, 12, Thayet Township , Thayet Township Nonianmicraunbilicatal Reysampie no. 2, 3, 8, Thayet Towes| Fig 1l g clpersents glsample na. 8, 11, Thayet Township
4 Hapiophragmoidescompressslc Ray. sample sa. 5, 9, 10, 12 Thayet Tawnship Fig49: ) wchallengerians Thabnann, sample wo. 5, Thayet Township imvaced iSchubert sample no. 2, 4,7, 8, 11, 15, Thayet Township i 118:Globigerina c Bollisample no. 8, Thayet Tawnship

HiaplaplragmaitdescarinatusCushinsn &R, sarpls s, 5, 9, 10, 12, Thayet Township s aminacnsisTermsies sampie o, 7, §, Thayet Towasip iiCushiman, cample oo, 2, 4,5, 7, 11, Thayes Township g.119:Giobigerina cE ciperaonsisBolli sample bo. 4, 8, Thayet Tawnship
HaplophragmidescarinatusCushenan & e, sareple o, 5,9, 10, 12, Thayet Township ChrysatogoniumianecolimCushman & Jarvis smple no. &, Thayet Towasbip s marginatoCisshman, smple no. 2. £, 7, 8, Thayet Tawnship Fig.120:Glohis & prachuiloidesBlow,sample 5. 2, 4, 5, &, 10,11, 12, Thayet Townskip
HaplophragmoidesrediculatusCueshman &Reenz, smple no. 3, 5, 8, 9, 10, 11, 12, Thayet Township ChrysalogoniumbrevilocudumCushman & Jarvis,sumple no. %, Thayet Township nssumairensisL e Roy sample 1o. 5, 7, Thayet Tawnship 12 1aGribis Blow & E I o, &, Thayet Township

wahilaensisle Roy sample na. 7, Thayet Township
, B, Thayet Towmskip

Haplophragmaides emaciates Brady, sample ng

9, 12, Thayet Township : ChysalageniumelonganmCishman and Jarvis- Bemnuder ssmple na. 7, Thayet Township
Hapiaphragmaides emaciatesrady, samgle na. 5, 9, 12, Thayet Tonrship

122:Glhigering rofriBalli sample no. §, Thayet Tawnship

inagesteriLe Roy, sample 5o,

UaspimeCaskman, ssmple ra. 8, Thayet Tewnship 123:GlobigerinoidesaitisperturesBolli smpie ne. 2, &, Thayet Township
iousateriCushiman & Rens sample no. 7, Thayet Tawsship

liaplaphragmaidesgiga
Hapopliragmaidesnan
Hapophragma
Hapophragmoidessp.2 Michel etal, sample no

fioomgasrt, sample no. 5, 8, 12, Thayet Townskip

s ender Kaminski and Jones, sampie no. 9, Thayet Township

Plewrostomellasp., sanple wa. 7, Thayet Township
. &, Thayet Township

o emnsohrinal e Roy, smple no. 8, Thayet Tawrship

124:Globigerinaides primordius Blow & Barmer samgle oo 2. 4, 7, 8 Thayet Township
Fig. 125:Globigerinaides isphericaTodd & Blaw.sample no. 8. 10, 11, 15, Thayet Towsship

X "Orbignys Le Ray.sample no. 2, 4, &, Thayet Township

w eaudriaC ushman & Renz samsple 5o, 7, 8, 11, Thayet Township

auricom

Schwager, mmple no

ina sp.|.sample o, 5, 8, Thayet Township
b 5p.2, sample mo. 7, Thayet Tonnship

=p. | sample wa, 9, Thayet Township
. 10, 12, Thayet Tawnship

amucronataN eugebaren, smple no. §, Thayet Township - o .
el tal e na. 5, 10, 12, Thayet Township ccommantsd Orbegny saeple 50,5, Thiyet Tewasbip winamicralongistriaiaLe Roy,ssmple no. &, Thayet Tawnship 127:GlabigerinoidestrilobusMDCP. T8 sampie no. 8, 10, 11, 15, Thayet Tawnship
w=p.3, sample no. 5,9, 12, Thayet To saffoncianed Orbigay. sanple wo. 8 Thayet Township ninabieckoriHedberg- Bermuder samgle na. 8, Thayet Township -1 28:Glabi i irifoh, labatusd" Orbigny= Blow, sample no. & Thayet Township
Hiapophragmoisessp 3 sample s 5,9, 12, Thayet 2 solneReuse-Cushman & Strsinforth,sampie o, 7, 8, Thayee Township inapupoidesd” Onigry sarmpie no. 8, Thayet Township Fig. 1 2:Globigermaidesnibrad Orbigny= Balli sample no. %, 11, Thayet Tawnship
Cyelammin gasparensis Bermudez, sample 20, 9, 12, Thaye: Township aaff.consobrinad Onbigay, ssmple no. 7, §, Thayet Tawnship 57 Bulimina acrieatid Orbigny.samle no. &, Thyet Tounship 130:Glah s Le Roy,sample ao. §, 10, 11, Thayst Township

Bulimiastriaiod” rhigny Le Roy, sample no

Cyelam Thayet Towsship

na gasparensisBermudez, sample no. 9. 12, Thayet Township irsp. samgle mo. 8, Thayet Township. ¢ 131 :Globhorataliamayerifiolli,sample no. 5, 7, 8, 11, Thayet Ta

i 132:GlohoratsividessureriBolli sample no. 2, 8, 15, Thayet Township
133:lobareieloid

mship

CyelumminaeancelaiBrady,sample no. 5, 9, 10, Thayet Township Buliminella subjiesiformisCushman, sample no. 7, Thayet Township F

Virgulinabran
Virgulimasp., sample
Lenticuiinaam,

Galloway &Morreye Le Roy.sample no. 7. Thayet Tonnship

" Anamalinaammanoideskeuss sample no. 10, Thayet Towaship
Thayet Tounship

Plaweslarie dominieuBereuder sample no_ 8, Thayet Towsship

Eraridussp. Michel et s, aumple no. 5, 12, Thayet Township

7, Thayet Taumship esvarih

HisBolli sample o, &, Thayet Township
124:Globaquadrinadehiscens Bermudez, sample no. 4, &, 10, 11, Thayet Tounskip

135:G i i i Bolli sample no. 2, 8, 15, Thayet Township

Gyraidinaneasolda, var. a - Plamufing cfarminensisd Orbigny.sample no. 3,

uaBioomgaart, sample no. 4, Thayet Township

ienagrandisCuskman, sample 5o, 5, Thayet Township

Lagemas iraham &M

wsiriiod Orbigny =

itanie, sample mo. 8. Thayet Towaskip

Lenticulingsp. sample no. 8. Thayct Towsskip

NodasariaverSehr - Rotaliabeceari{var.5, $.5.Win), sample no. 8, Thayet Township

BATSCH, var; ASANG, sample no. 5, Thayer Township
Nadasarialongiscatad*Orbigny - Cushman & Stainforth, sample
Nodaserics

Rabudusah

isBermudes sample no. 4, 5, Thayet Tounship

136CangpsydravdissinilisBolls, Lochlichi Tappansample no. 2, Thayet Townskip
5, Thayet Township

- Rouatiahecearii (Linne) var. qanectensParker & Janes sangle wo. 2. 4, 5, 10, 13, Thayet Township

11, Thayet Township

Hornemann ~Bermudez, sample mo. 4, 5, 8, Thayet Township

137:HasigerinapracsiphaniferaBlow,sample no. 8,

- RovalisheceariLinne sampie mo. 2,4, 5, 13, Thayet Tawnship

Schwager, sample pa. 5, 8, Thayet Township
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B SAAPG

Lower
Part of the Tabyin
Formation
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Upper
Lower _ Part of the
Part of the Tabyin Tabyin Formation

Formation

»Low to medium energy condition.
> Lower rate of sedimentation with less

common gravitational currents

»Normal marine salinity/sluggish circulation
in the marine.
»Near the edge of the shelf (in much

deeper water )



QP AAPG —
Upper
Lower Part of the
Part of the Tabyin Tabyin Formation

Formation

»medium to high energy condition.

> Lower rate of sedimentation.

> Amount of nutrient in the sediments was
very restricted.

»Shallow marine of deeper condition

(Middle to Outer Neritic).
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THANK YOU VERY MUCH
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Classification of benthonic marine environments in terms of depth and positions of critical oceanographic boundaries or transitional zones in
the moderm world ocean. Note that water depths are given in meters. This classification is a modification of that presented by Hedgpeth

(1957): from Ingle (1975a).
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3 4 5 6 7 Present Oligocene Miocene
study

Vv 29.07 15.6 29.17 33.33 27.05 28.21 28.5 27.27 150.00 130.00
Cr 126.96 92.77 122.17 153.6 113.46 128.1 128.54 123.65 110.00 125.00
Ni 168.95 129.51 114.23 180.43 144.27 69.93 85.62 127.56 55.00 58.00
Cu 43.65 45.51 49.41 41.64 29.67 32.46 46.39 41.25 67 74
Zn 273.43 155.8 229.75 226.71 176.81 184.66 182.42 204.23 85 86
Rb 79.01 78.68 84.17 75.74 67.88 64.36 76 75.11 160.00 125.00
Sr 66.34 63.35 63.91 71.46 90.35 77.61 83.79 73.83 200.00 142.00
Nb 12.39 14.56 14.76 13.63 12.23 13.47 14.63 13.67 19.00 13.00
Pb 46.58 39.74 43.96 47.85 37.03 34.65 35.38 40.74 20.00 20.00
Th 20.99 20.9 15.42 6.63 16.56 17.1 19.53 18.16 14.60 12.30
u 18.54 24.64 19.7 13.37 12.27 14.55 11.36 16.35 3.10 2.70
Zr 173.35 187.71 171.78 168.88 161.88 160.6 171.96 170.88 210.00 200.00
Y 3.01 3.44 2.79 4.28 3.88 2.58 2.47 3.21 27.00 27.00
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The Nb-Y discrimination diagrams for granites (after Pearce et al.,
1984), showing the fields of volcanic-arc granites (VAG), syn-
collisional granites (syn-COLG), within-plate granites (WPG) and
ocean-ridge granites (ORG).The broken line is the field boundary for
ORG from anomalous ridges.

1000

VAG

10+

ORG

1.0 10

100 1000

(Y+Nb)(ppm)

The Rb-(Y+Nb) discrimination diagrams for granites
(after Pearce et al., 1984), showing the fields of syn-
collisional granites (syn-COLG), within-plate granites
(WPG), volcanic-arc granites (VAG) and ocean-ridge
granites (ORG).
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The log (K,0/Na,0) vs SiO,
discrimination diagram of Roser
and Korsh (1986) for sandstone-
mudstone suitesand showing the
fields for a passive continental
margin, an active continental
margin and an island-arc. The
plotting coordinates for the field
boundaries have been extracted
from Roser and Korsch (1986)

Discrimination diagrams
for sandstone-mudstone
(after Bhatia, 1983), based
upon a bivariate plot of
TiO, vs (Fe,034oy) + MgO).
The fields are oceanic
island-arc, continental
island-arc, active
continental margin and
passive margin.

Discrimination diagrams
for sandstone-mudstone
(after Bhatia, 1983), based
upon a bivariate plot of
TiO, vs (Fe,03,,,) + MgO).
The fields are oceanic
island-arc, continental
island-arc, active
continental margin and
passive margin.
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