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PRF *ACE

We, ”Japanese'Gasisurvey Team'" were digpatched of the Overseas Technilcal
Cooperation_hgency, and conducted three kinds of surveys, namely, photozeo-
logie, gravimetric; ?nd geological survey in Kyangin district during the
period from TFebruary to April 1943.

This report has been prepared by compiling data cttained in these sur~
- veys, and is desired to sarve as the basis of future exploration of natural
gas in the said diétrict. The report beeing compiled by cach member in
charge of respeciive survey, independent views, without necessary adjustment
are shown in each survey. To supplement this, we have arranged to show a
generatlzed view in the last item titled "Opinion",

On this occasion, we should 1ike to extend our thanks to the Government

of Burma and PMDC and all those whe have assisted us in  our stay in Burma.

October 1963
Akira Matsuzawa

Head, Japanese Gas Curvey
Team



Organization of the Survey Team

The Survey Team was composed of the following members

AKIRA MATSUZAWA (Japan Petroleum Exploration Co., Ltd.)
Chief, Survey'Team of Japan

TARASHI MATSUNAGA (Japan Petroleum Exploration Co., Ltd )
Party chief, Geological Survey

TATSUMI SHIRAISHI (Japah Petroleum Exploration Co,, Ltd.)
Party chief, Ph0uoveolog10_8urvey :

YUZABURQ YOSHIMURA  (Japan Petroleum Exploration Co., Ltd.)
Party chief, Gravimetric Survey

HIDEO KIDO (Japan Petroleum Exploration Co., Ltd.)
Member, FPhotogéologic/Geological Survey

MITSUO UKAT (Japan Petroleun Exploration Co., Ltd.)
Member, Photogeologic/Geological Survey

. TADAMI KATAHIRA (Japan Petroleum Exploration Co,, Ltd.)
' Member, Fhotogsologic/Geological Survey

TAKAICHIRC OMORI {Japan Petroleum Exploration Co., Ltd,)
: Member, Pholtogeologic/Geological Survey

MINORY WAGATA (Japan Petroleum Exploiation Co,, Ltd.)
Member, FPhotogeologic/Geological Survey

YASUIE CHIHARA (Japan Petroleum Exploration Co,, Ltd.)
Member, Gravimetric Survey

HARDO - CHIBA (Japan Petroleum Exploration Co,, Ltd.)
: o Member, Gravimetric Survey

YOSHIO MARUYAMA-  (Japan Petrcleum Exploration Co., Ltd.)
Member, Gravimetric'Survey'

- 0SAMU TANAKEA : (Japah Petroleum Efploratlon Co., Ltd )
: Member, Gravimetric Survey



1; Survey area
1-1 The survey area

The area surveyed is situated along the Irrawaddy River, about
170 miles NWN of Rangoon, in the north-west corner of the South Burma
Plain, which developes towards south in a triangle shape between the
Arakan Yoma and the Pegu Yoma, and corresponds to the transitional part
from the mountainous district to the plaln This area is bounded by the
lines of 18° N. Lat. and 19° N. Lat. ; 95° E. Long. and 95°30' E. Long.

The Irrawaddy River runs through the centre of this area from the
north to the south, and from Shwedaung to Kyangin this stream projects
to the west. In the east of this river two rows of hills lie in N-3
direction forming thin forest areas; the one is the Prome Hill of which
helght.1is 330-380 feet ranging from Prome and Showedaung to Kyanzin on
the opposite bank, and the other is the low hills, 230—330 feet in
height, ranging from Mayaman through Shwenat—Taung to Ku-Taung. The
rest plain area 1s occupied mostly by rice field,

In the west bank of the Irrawaddy, the south part of Kyangin and
Myanaung forms an open plain chiefly of rice field. On the west side
of -this plain, there are hills with outcrops of limestone ranging
about 20 miles in length from Tondaung ( 690 feet in height ) in W-S
directicn, The north end of this hill is cut by the Pashin Chaung
flowing easterly and in the farther north of this, the hill is
diminished in height to below 500 feet with broad width. To the

- west of these hills, the belt of the rice field, extending in #-35
direction passes into the thick forest of the Lrakan Yoma,

The road condition along the route of gravimetric survey in the
dry season was as follows, but in the raing scason, the length of the
road which is possible to pass the car will be diminished to 10-2C %
af that in dry season,

. | Lengths of | ' Mean Velocity

Road Conditions -~ traverse ‘ Percentage of Motercar

‘ i miles. | % : miles/hour
Paved .i 37T 9.2 | 0-350 .
Unpaved ' | 57 ~14.2 20 ~ 30
Barely passable for| T _ :

car | 202 ; 50.5 5.=15
For walker ; 204 ] 26.1 Qo
Total i 400 100 -

The facilities of communication from Rangoon to the surveyed area -
was as follows:



Distance

Station Comnunication { Necessary Time
hrs miles
Rangooh ~ Frome rail~road 6.5 __about 180
_Hangoon - Prome | motercar ~ 6 -8 | about 180 |
“Rangoon - Tharrawaw | rail-road- o
- Henzada - Kyangin | connecting 12 about 170
' i steamer

_~rail-road
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2.

Summéry '
2-1. Photogeologic survey

i) Stratigraphy

From the facts obtained on the aerialphotograph, the rock formation
in this area could be divided into 10 rock units named from & to J
(see Table I, _ g). The each rock unit was correlated to the each
formation, using the data of B.0.C, 1) as shown in Table II. 1In the
west of Kyangin, the names of stratum corresponding to the each rock
units B, D were not decided in the data of B.0.C. ; so that it was
impossible to determine them except solely by the photogeologic inter~
pretation, but temtatively the correlation was made mechanically.

Table PH-1 Photogeologic units and thir correlation

Rock unit Formation (B.0.C)

J Terrace Deposits '

I Flateau Gravels Quaternary
H Irrawaddy'Series

G Obogon Alternations

F Kyoukkok Sandstones

E Pyawbwe Clays Tertiary
D Okhmintaung Sandstones

C Padaung Clays

B Shwezetaw Sandstoncs

. Yaw Stage

A Negralg Series Cretacecus

As shown in the Photogeologic sketch map (Fig, PH-3), of the
distribution of rock units, generally in the western part, rock unit A
formlng the Arakan Yoma outcropped and contacted by fault or uncon-
formity with the rock unit B, and aparted from the mountainland, the
rock units E and D outcropped respectively, and in more eastern part
the rock unlts I and J covered them unconformably,

ii) Structure

By the results of phbtogeologic survey, the following structures
worthy of prospecting were newly found besides the well- known structures
of Kyangin and Tondaung, -

(# Parts of these structures were formerly expected.)

. a4, Kyithe - Mayaman structure
~ b. Prome Hill structure %
¢. Tantabin structure %
- d. Myanaung structure
g, Kogwe Hill structure *



2-2

The Cowms of these structures must be studied further by other
methed, but in due consideration from the results of the survey, it is
accumed that Prome ill structure is the stable anticlinal structure
next to Myanaung and Kogwe structures, but the structures of Kyithe -~
Mayaman, Kyangin and Tondaung are very complex anticlinal structures.

Gravimebric survey

The results of the density determinations of surface gamples are
available for interpretation of the Gravity Anomaties. The natural
densities of Kyaukkok Sandstones were very large in compared with those
of Obogon Alternations of the upper bed and Pyawbwe Glays of the lower
bed, From this result it is assumed that the local gravity ancmaly is
considerably affected by the distribution of Kyaukkok Sandstones, It
is also generally inferable that in the case that the distribution of
Kyaukkok Sandstones is continuous under the surface, the high gravity
anomaly will be indicated in the anticlinal structure but in case of
discontinuous distribution of this sandstones cropping out on the sur-
face or under the unconformity plane, the high gravity anomaly will be
found in the exposed area of this formation. - '

From the results of gravimetric survey, the following three struc-
tural trends showing high gravity anomaly were recognized., These
three structure series are not always the indication of the anticlinal
structure, The outline of it will be shown in the following.

(1) Prome Hill structure series

This series can ke divided into four parts, that is, the north
part, the middle part, the south part-znd Myanaung structure, -In
the south of the middle part, Kyaukkok Sandstone distributed con-
tinuously under the ground, so that this structure is assumed to
be the high gravity anomaly zone indicating the anticline.

This structure become higher elevation towards the north and the
Tertiary formation cropped out near the apex of the anticline in
the middle part of this structure, while the south part and Mya-

naung structure are covered by the (Quaternary sediments,

(2) Mayaman and Tayokhmow structure serieg

This structure series are also divided into the four struct-
ures, i,e,, Mayaman, Kyauk-aing, Tayokhmow and Kazingyi. In the
area south of Tayokhmow, Kyaukkok Sandstones of high density are
outcropped, and in the north the area of Mayaman and Kyauvk-aing

structures. are covered by Quaternary sediments.

_ ;From these conditions, in these structure series the high
gravity anomaly may be the indication of the Eyaukkok Sandstones

~exhibited over the area of its outcrops and is independent of the
acnticlinal structure, o '

(3) Kyithe structure series

_ This structure series is unknown as it is outside of the sur-
‘vey area, except the Kyithe structure. It is considered: that the



high gravity anomaly zone will not continue southward to the Tan-

tabin antieline but to the east part of the exposed area of Kyauk-
kok Sandstones in the west side of the former, This gravity ano-

maly is corresponding to the case of Fig., Gr 7 B and was supposed

to be a indication of the low density Pyawbwe Clays in the top of

the anticline. As the vicinity of Kyithe structure is covered by

the Quaternary sediments, the structure is not clarified,

In the case that the Kyaukkok Sandstones continued without
lacking on the top of this structure as shown in Fig, Gr-7 i, the
anticlinal structure is formed, but in the case of lacking on the
top of this structure as shown in Fig, Gr-7 B, the low gravity
region bLetween Kyithe and Myaman structure is situated on the
anticline, 1In any case, this structual series is supposed to have
a very complex form,

Geological survey

The formations of the surveyed area are divided into 9 formations
of A -1, except the sediments, of the terrace. It is considered that
these formations can be correlated to Aguitanian by the data of pale-
ontology, and hence the aze and the correlation of these formaticns
are different frem the data hitherto used, so thai there arcse many
problems to be solved.

It was observed that parts of B and D formations and C and E for-
mations are good as the source rocks, while parts of B and U strata and
F and G strata afforded the good oll and gas reservoirs. From the
indication of oil and gas, the development of the oil and gas bearing
Tertiary sediments is considered possible enough,

The Kyangin and Tantabine anticlines are accompanied by the faults
and the both wings are steep, so-called cherron folding and the ¢ for-
mation is outcropped in the cores of these culminations. For these
reasons, it was assumed that the values of these anticlines as gas field
are low, The Prome Hill structure was cnly preliminarily surveyed this
time. The value as oil and gas field differed amccording as the character

. of the faults in the west wing of the anticline, As the core of this

anticline is composed of G formation, the formations below F became the

- object for exploration of oil and gas.

Opinion

It is possible that the anticlines in this survey area are of
good character for natural gas, and the more detail exploration is
significant, The two systems of anticline, one from Prome to Myanaung
and the other from Kyithe through Tantabin and Kyangin to Tondaung,
were recoghized. : : o :

By the upheaval movement of the Arakan Yomé, the latter is gene-~
rally complex in structure and besides in this anticline the upper
part of Tertiary sediments is lacking, therefore, though these struct-

" ures are to be considered as the object for the trial exploration, its

merit is low., From the view points or the stable structure and the

. stratigraphy, the former is thought to be the important structures most

worthy of prospecting in this survey region,



The desired plans for the further survey are to clarify the struct-
ures of each anticline included in the structure from Prome Hill to
Myanung by means of seismic survey ete., and to expand the like survey
as the present fundamental survey to.the south and east of this survey
area, in consequence, to make contribution to the evaluation of the
sedimentary basin of the South Burma. '

3. Photogeological survey
3-1 Introduction

For the purpose of exploring natural gas resources in Kyangin
region of Burma, it was considered most effective to practise the
photogeological survey over large area to grasp the outline of geologi~
cal gtratigraphy and structure., Initially, this plan has been fdrmed
using the air-photographs of the 'scale cf 1 : 40,000, but on the
spot of the survey, the alr-photographs offered by the Burma authori-
ties were those of the seale 1 : 24,000. - .

: Hence the air-photographs for the investigation amounted to about
three times { about 800 sheets ) as-many as thai expected ( about 300
sheets ). Accordingly, the gquantitative interpretation was gziven up
and the qualitative interpretation was chiefly done for giving the
priority to the selection of the test boring places.

Favourably, the air-photograph offered had the sufficient accuracy
for this purpose, and the surveying region was fit for the photogeolo-
gical survey, so thait the desired object could be attained.

3=-2 Abstruct
1) The area of the survey ( see Fig. PH-1)

‘The area was bounded on the north by Kama, Thabyegwin on the
south, foot-hill of the Arakan Yoma on the west and the Prome Hill
on the east, and covered about 1900 sg. miles, -~ - '

2) The sir-photographs and instruments for survey

The air-photographs offered by the Burma authorities were
those taken in a period between 1953 and 1954, Trom the {lying
height of about 4,000 m using Metrogen lens ( the focal length :
152 m/m ) and printed in a scale of about 1/24,000. = -

Numbers of photographic sheets covering. the whole area of the
survey. amounted to 79, TFour sets of air-photograph were used  for
mosalc observation, stereoscopic observation, field checking survey

- and reserve. Eesldes, photo~index ( scale : 1/126,000 ) covering
the area of the survey was also used, o

For sterebscopic-observation, Mirror stereoscope manufabtﬁred
by Tokyo Kogaku Co., Ltd. and photogeclogical outfit manufacturcd
. by Mikasa Shokai Ltd. were used, _ ' -



Fig PH-l1 INDEX MAP OF PHOTOGEOLOGIC
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3) The pericd and station for survey

1. The operation was begun on Feb. 18, 1963, using air~photograph
offered by Burma.

2. Feb. 18 - Feb, 28, 1943 ( 10 days were reguired for survey } @
_ The photogeclogic interpretation was done at PM.D.G. Gffice in
Rangoen city,

3. March 1 - March 3, 1963 : The station was moved to Kyangen from
Rangood city through Prome.

4. March 4 - March 9, 1953 : At the camp of Kyangin, the resuit of
- photogeologic interpretation were checked from air and on land
and compiling work was carried out, For this purpose a Bell
type helicopier (for 4 days), a ship (complement 40 men; for
2 day) and a few jeeps offered by Burma authorities were used,
and a few of laborers on the spot were employed.

5. March 10, 193 : The work was finished and the party of photo-
geologic survey dissclved. " According to the plan, on March i1,
the party chiel leaved Kyangin for home, but the other members
remained for the field geological survey.

3-3 Photogeologic interpretation

As shown on the index map (Fig., FH-1), the investigated ares was
divided successively from the north into five parts; Kama, Shwedung,
Prome Hill, Kyangin and Mynaung areas, The each msmber of the party
took charge of each part and put in operabion the photomosaic observa-
tion, stereoscopic cbservation, compiling from the results of photogeo—
logic interpretation, and check sarvey in air and on the land, respect-
ively. Specially, the detailed photogeoclogic  survey was applied on
the areas of Kyangin and Prome Hill as the anticlinal structures worthy
of test boring for natural gas.

In the operation of photogeologic interpretation and mapping, the
qualitative methods were adopted instead of quantitative methods which
- contained the measurvements of strike, dip and thickness of the strata,
planimetrie control and so on, owlng to the scheduled time limit,
(Mapping of the results of photogeologic interpretation was made by
the so-called group tracings, so the planimetric accuracy of each photo-
geologic  map was not high.)

3~3-1. Stratigraphy

As shown in Table Iy o the strata outeropped in this region were
‘divided into 10 rock units by the photogeologic interpretation based on
the features on photographs. '

; The description of The name of stratum corresponding to each unit

~was made by correlation with a compiling geological map issued by B.0.C.,
the scale of which being about 1/250,000. In consequence, it was not
strict, especially in the west part of Kyangin, the names of the forma-
tion corresponding to B - D units were uncertain, as the division of the
formation had not yet been decided, but tentative correlation was made
mechanically., '



The distribution of eachk unit and photographic cha;acter are -
detaited in the following chapter (ses Table Iy and Elg. PH-2),

The detail of each wnit { from the lower to the upper )

1) Unit 4: Unit A distributed in the west part of the area of the
survey with the topography characterized by the dendritic drainage
system developed comparatively well and the steep feautures with
strong relief. The photographic tone of this unit was rather light
gray in contrast with the other units, showing a definite boundary,

This unit may be correlated to Negris series (Cretaceous stage) by
the above-mentioned geological map,

2) Unit B: In the south-west part of the area of the . survey, Unit A
is developed in the N-8 direction along the east side of the Unit A,
In this part, comparatively fine dendritic drainage system 15 deve-
loped and the relief of land iz low.

The photographic tene is dark and the surface is covered with thick
forest. In the west of Leinden village in the north-west of Prome,
there are the steep belt with strong relief and scarce drainage
system suggesting this unit consisted of sandstone. BEut in the
south-west oart, this unit is noi recognized. By the geological map
this unit may be correlated to the sandstones belonging to Shwe-
sebaw or Yaw stage series (Eocene) lying under Padaung clay,

3) Unit C: This unit is mostly developed in N-$ direction on the east
side of the unit B. The photography of this part is characterized
by the fine dendritic draincge pattern and low relief. The ercsion
developed fairly well to result a wide valley forming the rice field
in the valley, while the rest is covered with thicik forest.

The boundary between G and D units is distinet, This pattern dimpli-
ed of mudstone and its stratum can be roughly correlated to Fad-
awng clay, but in the west district of Kangin, there are something
doubtful in this respect. : ‘

4} Unit D: The drainage system in the area of this unit is mostly

- checkered but partly of fine dendritic pattern. The boundaries
between C and D units and alsc between I and F units are distinct
and the relief in the are of D wnit iy the strongest than that of
C and ® units, bubt in the south-west of Petye, the relief of I unit
is decreased to the same order as that or C unit, owing to the
difference of kinds of rocks. :

Namely, the drainage system in the north part is checkered owing to
the alternation of sandstone and mudstone, but in the south part, it
~is gradually changed into fine dendritic pattern ovihg to an decre-
ase of sandstone with an increase of generally homogeneous mudstone.
On the air-photograph, it is eaaily dizcernible that the part of -
sandstone in this unit disappear - towards south in the south-vwest
of Tonho. _ . : ' '

The area with the trellis-like drainage pattern is frequently found,
being covered by the billowy vegetation. The unit D may be considered

— 14—
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6)

7).

to be the alternation of sandstone and shale, and may be correlated
to Okhmintaung Sandstones, Clays according to the data of the above-

~ mentioned geological map, but it is e question whether this corre-

lation would be proper or not in the west of Kyangin,

Unit & ¢ The drainage system of the area composed of unit E is of
dendritic pattern in the same as that of the area of unit C. It

is found that, in this area, the physical aspects show  the more
progressed dissectlon than that of unit € area, low relief with the

- saucer shaped valleys and rounded ridges, and ex1steﬂce of the rice

field in the valleys. The unit E can be easily discriminated from
F unit, This unit in Kyangin contains several thin sheets of sanhd-
stone., But this unit may be mostly composed of mudstone and may
be correlated to Pyawbwe Clays in the above-mentioned geological

- map.t

Unit F : The area of unit F is characterized by the coarce dendri-
tic drainage pattern. The topography in the lower part of this
unit has generally strong relief with steep valleys and hills
forming cuestas at places.

The topographic features of the middle and upper parts are charac-
terized by the low relief and progressed dissection. In and around
the plain, there are rows of monadnock parallel tc the strike of
this stratum. The land reveal  banded texturc with valleys of
bowl~shaped cross-section and billowy vegetation arrangements.

It is supposed that such a pattern implies alternation of sandstone
and mudstone. Thls unit exists in the syncline in Kyangin and
Myanaung districts.

The upper part ( d4 ) of this unit is silistone and the topographic
features of this part are characterized by the dendritic drainage
pattern, surface undulation resembling that of brains and low
relief with gentle valley slope,

These features show silt facles., The boundafy of this unit to G
unit is rot distinct presumably owing to the gradual change in rock
facies, This unit is correlated to Kyaukkok sandstone in the above-

‘mentioned geological map.

Unit G ¢ This unit distributed in the broad region extended from

" the north part of Prome to Prome Hill is assumed as the alternation,

The topographic feauture of this region is characterized by the
checkered and dendritic pattern of drainage system, stripped sur-
face and valleys with cross sectlon resembling that of bowl, and
this area is covered undulately with plants, especially on the
synclinal axis of Kyangin and Myanaung.

It seems that this feauture is caused by the gentle dip of the st~
rata in this unit in this part. There are generally distingi
difference hetween the unit G and the unit H., This unit may be
correlated to Obogon Alternation series in the above-mentioned
geological map. :

Unit H ¢ The area occupied by this unit distrubuted broadly in
Prome Hill is characterized 1n topography by sparse drainage density



of dendriﬁic pattérn; and degrees of dissection and relief are
various. The surface is generally smooth, being composed of smooth
valleys and Hills, . : '

The sub-unit hs in the Prome district appeared. light grey in photo-
graphic tone and can be easily traced and discriminated from I unit
on the air-photograph. It is considered that this unit is sandstone
formation with some siltstone and 1s correlated to Irrawaddy series
in the geological map. R :

8) Unit I : The unit I shows the topographic features characterized
by dendritic drainage pattern with few rivers, showing rather smooth
topography with inclined terraces. The dissection is hot so pro-
gressed that the primary and secondary rivers are only recognizable
This unit distrubute broadly in Prome Hill and Myanaung areas,
This ualt is correlated to the Plateau gravel of the above-mentioned
geological map, ' ' - ' '

10) Unit J : The river-terrace sediments along the Irrawaddy River are
classified as Unit J. The primary rivers are only recognized, the
dissection having been undeveloped and the relief is low.

3-3-2 Structure ( See Fig. PH-1,2,3 and 4 )

The Kema district in the north is very complex in itg structure
and the Shwedaung area is a past flood plain of the Irravaddy River.
Though the photogeologic interpretation is very difficult on these dis-
tricts, the two anticlines of XKyithe and Maysman are successfully
detected. ' IR

The air-photograph of the Kyangin district, where the detailed
field survey was to be made, was interpreted carefully, By this ope-
ration, an anticlinal structure of Tantabin was found as the northern
extension of the Kyangin anticline as shoun in Pigs PH-2 and 3,

In Myanaung district, a nose structure is assumed in the northe
west of Tondaung anticling, and in the plain east of it, Kogwe Hill
anticline and Myanaung anticlinal structures are also assumed.

In the district of Prome Hill, a closed structure of Prome Hill
anticline was found, so that detailed photogeologic interpretation was
done in the same way as in the Kyangin district. '

In the following descriptions on the structire as well as the -
_resulﬁs of photogeologic interpretation will be given. -

l)- Kogwe Hill structure

Situvation : The Kogwe Hill is a hill ranging about 10 miles in the
S E direction from Okshitkon railway Station which is about 9 miles
from Myanaung in SSW-direction, An axis of anticline is assumed
lying along the east side of this hill.

The photogeologic interpretation : The hills in the old flood plain’
-along the Irrawaddy River, being covered by the strata.of unit I,
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forms the cuesta topography with the west-ward slope. A compara-
tively dissected area is observed in the south-east corner of the
'hill, but the very gradual change of the slope from west dip to
east dip is recognized, suggesting the axis of anticline passing
through fear this area.

In the north part of the hill, the east dip is not observed as the
strata are covered by the flood plain of the rivers, but it is
assumed that the axlg of the anticline is running in the NW-SE
direction nearly along the cast side of the hiil,

The plain area running frem Inbin station along the railway in
nearly M-S direction is found corresponding to the synclinal
structure, congidering from the photographic tone and the drai-
nage pattern.

This structure is assumed to plunge towards the south in accord
with the shape of the plain. PFrom this congsideration, it is
assumed that this anticlinal structure of Kogwe Hill plunge to-
wards the scuth,

2} Myanaung structure

Situation : This anticline is assumed in the Hill along the Irra-
waddy river from Myanaung to Tegyaung.

The photogeologic interpretation : In spite of the fact that this
region are covered by the uniform river deposits, there find a
topographic heigh as a hill, This implies the existence of a
buricd anticlineinal structurc in this distriet, This is backed
by the river system of clliptic annular pattern, the major axis
of which running nearly in the NW-SE dircetion, suggesting the
refleetion of an anticlinal structure. o

Tondaung structure

Situation : The Tondaung mountain standing about & miles south-
west of Kyangin is noted for its limestone. ‘Along the mountain
ridge running from this mountain in N-3 directiqn, an’ anticline

- exlists.

‘The photogeologic interpretation : The topographic features of

this area are strong relief, steep slope and light grey photo-
grapnic tone. The strata consist of the Okhmintang Sandstones
containing limestone belonging to the unit D,

Near the foot of this mountain, unit £ (Pyawbwe Clay series) is
found . in grey photographic tone, showing low relief with dendritic
drainage pattern. In the far eastern psrt, the area of unit F
(Kyauldok Sandstones) - 1s alse found showing the topography of
steep slope and of rectangular drainage pattern,

The strata of this unit have N-S strike and E dip in the east side

of this mountain and the same strike and W dip in the west side,
i.e. this mountain land has in itself an anticliral structure.

—18-



This apticline is cut into pieces by the NW-SE and NE-SW faults
anhd covered by Plateau Gravels in the south side, and can be
traced to near Magyigon Thoung. :

4) Kanze structure _ I -

Situation : The extension of this structure is found in the range
from Kanze village of about 10 miles west of Kyangin to Kwingyi
village with the direction of south-east. '

The photogeologic interpretation : In the west of Kwingyi village,
comparatively steep hills distribute in V-shape and the arrange~
ment of small hills around this hill are also .V - U shape in
pattern of outcrops, implying a plunging anticline, The strata
of this hill are corresponding to unit F ( £, fy ), and by the
strike and dip of these strata read on the photograph, it is very
obvious that they forme an anticlinal structure.

This structure opens towards NW, developing towards south, forming
a plunging nhose structure and disappears in the north of Kanze,

5) Kyangin structure ( detailed in Chapter 3-3-3 )

Situation : The anticlinal structure of the west mountein land of
Kyangin is outstretched from the vicinity of Pedaw village on
the banks of the Pashin-Chaung to the Vicinity of Aleywa village
on the banks of the Pauktaing Chaung with axis of anticline in
the N-3 direction. After this photogeologic interpretation the
detailed field survey was done in this area.

The photogeologic interpretation : It is so easy to [ind the
direction of strike and dip of the strata and to follow and affirm
the strata of this unit and so on by phogeologic interpretation,
that an anticlinal structure is recognized, The Kyangin anticline
has a culmination part and its axis coinecided with the mountain
ridge. In the core of this structure, the wit D is found, and
around this unit, the unit E and ¥ are also.distributed respect-
ively in the elliptical shape of outerop, o

This anticline is cut by a few NE-SW faults, and in the northern
sinking part of it is also cut by EW fault, ThHis structure and
Tantabin structurc make cn cchelon arrangemecnt.

6) Tantabin structure { detailed in chapter 3-3-3 )

- Situvation : On the anticlinal structure extending to WNW direction
from the small hill, about 7 miles east of Shardauggi village,
through Kyungon,'photogeologioal—survey wag followed by the
detailed field survey, : o E

The photogeologic interpretation : Thig structure is mostly con-
sisted of units E and J of talus sediments, The unib E covered .
by unit J has the eastward dip, The west wing of the antieling -
is occupied by unit F of the westward dip, From this observations
- and the west dip of unit F on the west mountain { the east wing
of Aksuktaung syncline ), the anticline ig assumed in this area,
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7) Kyithe structure and Mayaman structure:

Situation : These structures are the anticlines in Kyithe on the
Lbank of the Irrawaddy River to the socuth-west of Shwedaung and in
‘the vielnity of Mayaman, about 4 miles south of Shwedaung,

The photogeologic interpretation : The stream of the Irrawaddy
River which goes south from Frome, curves to the west at
Shwedaung and turns to the east at Tonbo,

It is difficult to interpret the geology of this region,

as it is covered by the floodplains of the Irraucddy River, but
it is well-known that such a drainage deflection of the large
river ig apt to be caused by the anticlinal structure.

On the hills in the south of Mayaman, the structures of units F
and. G vwith east dip are recoghized by photogeologic interpreta-
tion, A stratum having NE dip ( unit F ? ) is observed from a
helicopter on the banks 4 miles west of Shwedaung, and

a synclinal structure is assumed by the anomalous drai-
nage pattern of the Thayei-chaung(river)running in the N 8§
direction from the south of Magyibaukkon to Nyaurgzaye., Com-
piling these results, two anticlinal structures of Kyithe and
Mayaman are assumed,

8) Prome Hill structure ( detailed in the chapter 3-3-3 )

Situation 3 The anticlinal structure is situated along the west
side of Prome Hill.

The photogeologic interpretation : The strata of G, H and I units
are chiefly distributed in this hill, By tracing the key bed
( fio } which turned light grey photographic tone belonging to H
units ( it shows V shaped outcrop with a pointed end towards
south ) and the direction of the dip of the stratum, an anticli-
nal structure sinking towards south in the east of Peunggyok
and plunging towards north is assumed, as the V-ghaped outercp
pointed towards north in the south of Letpandan is observed.

3.3-3 The photogeoleogic detailed survey
1) Kyangin distruet ( See Fig, PH-3 )

(1) The area of the survey : The photogeologic interpretation was
made over the area about 140 sq. miles, surrounded by the
lines connecting Kyangin, Petye, Tonbo, Nyaungzaye, Thityang-
gon and Tayokhmaw,

(i1) Stratigraphy : As the results by the photogeologic interpre-
tation, the stratigraphic relation of the rock units divided
by the correlation to the past geological data is shown in

 the following table, (see the Table Ip.g) :
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oo - Formation ('B._o'.c )
J : Terrace.Depﬁsit.
H Irrawaddy Series .
G Obogon Alternation
S |
) Kyaukkok Sandstone
i Pyawbwe Clay -
D | Okhmintauhg Sandstone
C Padaung Clay |

The character of eaéh unit is deseribed in detail as follows:

Unit ¢ : The area composed of unit C is well eloded
~ low relief with rare plants, eond have a derdritic drai-
nage pattern, and is gray in photographic tone,

Unit D : There are steep mountain-land with very strong
relief in the south of Tonbo. This mountainland is dissected
by the coarse trellis drainage pattern and is cuestas with eas
gentle slope, This rock pattern is assumed as sandstone,

This pattern of sandstone in the vicinity of Tonbo disappeared
towards the gouth, and in the west of Petye syncline, it is
observed that the pattern of sandstone in lower and mudstone
in upper rock unit with low reliei and dendritic drainage
patiern. : -

In the east of Kyangin antiecline, this unit is interposed by a
few thin sandstone beds which 1s followed as the key bed on the
photograph. This sandstone mlso disappear towards the south,
Considering from the fact thai the outcrops of this unit in
Tantabin anticline has e physical feauture of the trellis
drainage pattern, it is possible that this unit is composed

of alternation of sandstone and mudstone, being increased in
sandstone part., : ' :

Unit F : In the area of Akauktaung syncline, this unit can be
divided inte four subunits, fj, fp, f3 and -f; from the bottom,
~ The common feauture of £1, fo, and £3 is the trellies drainage
pattern, stripes vegitation, banded texture and light gray in
tone. The division of these subuaits is made by the land form,

resistance to the slosion. These subunits seemed mostly consis
with sandstone,

The topography of the muddy stratum of f) have the drainage
of dendritic pattern, ' ' '
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brain texturc and the low relief, In Akauktaung gyncline, the
above-mentioned f, subunit formed the Cuestas, and it ig easy
to find the synclinal structure on the air-photograph. The
region ranged from the Petye syncline to the east wing of Kyan-
gin anticline and Tayokhmaw district, the sandstones of £y was
found in lower part of this unit forming the Cuestas. The upper
part, f2 subunit was found to be associated with muddy rocks
with dendritic drainage pattern,

Unit G ¢ The area of unit ¢ which . iz observed in the east
of Tayokhmow, showed the dendritic drainage paitern with broad
ravine, the low relief and the coarsc texture, But, around
Akauktoung  anticline, the features of the dendritic puttern
with low relief and of the brains-like texture are seen which
was presumably due to the small dip of the stratum near the
~anticlinal axis, This unit is conceived to be of siltstone.

Unit H : This rock unit distribut over, the area in the
east of Tayokhmow showing the strong relief with dendritic
drainage pattern and the banded texture whichn vwas perhaps

owing to the difference of vegetution in according with
alternation of thick sandstone and mudstone,

In the =mall part of this survey, I unit forming the Cuesta
covered this unit stratum, but the base of wnit I was not so

distinet that this part of I unit might be treated including

in H unit.

Unit J : This unit consiste the river talus sediments of the
irravaddy and the area of this unit was generally rice-field,

as the surface of this area was flat or gentle slope with rare
drainage,

Mud-volcances : Three mud-volcances were situated on the sites
of about a mile to the south-east, about 0.5 mile to the east
and about a mile to the north east of Aleiwa . ( north of
Schandawzyi )

The former two were affirmed, by check survey, but the east was
not, These mudvolecances were easily found by the features of
simple cone or simple cval-cone with the radial river system.

(111} Structure :

‘There were Akaukitaung syncline and Petye Syncline in the west,
Tentabin anticline and Kyangin anticline in the central part,
and a monoclinal structure in the east.

Akautaung syncline had a axis of N-5 trend and a oval shape
with about 9 miles in the long radius and about 4 miles in the
short radiis. The ends of east and west were composed of the
mountainridge ( consisted with unit fy ), resistive to erosion
and forming the Cuestas. The unit G is distributed along the
synclinal axis, Ang the faults with NNW-SSE and E-W

trend were also found in the south part of this syncline.



Petye syncline was the open structure towards south and the
trend of its axis was in the same {rend = N-§ of Akauktou-
ng syneline, Around this structure, F unit existed forming the
Cuesta topography, .

Kyangin anticline was found in the east of Petye syncline and
was egg~shape swelled in the north with the axis of -8

trend. This anticline had a scale of 4 miles in the major

axis and a mile in the minor axis, It was observed on the air-
photograph that the south part of this anticline was shinking
with a gentle glope, while the north part with a steep slope,
and the E-W wings also had a comparatively steep slopes.

The core of this anticline was constructed with unit D and

is cut in pieces by the NE~SW faults. By photographic inter-
pretation the top of the culmination cbserved situated

about 2.5 miles south of Aleywa,

Tantabin anticline secmed to be one, of which have a axis in
0=-5 trend and, shinking towards the north., It was assumed
that culmination was situated in the vicinity of the mud-vol-
cances in the northeast of Aleywa, but this culmination could
not defined on the air-photograph. '

The east wing of this structure could be recognized on the
air ohotograph, but on the east wing, the dip of sediments of
the unit E is not recognized, because they were covered by
unit J. This anticline was assumed on the ground that the
unit J have the west dip and the following relation with the
ikauktaung anticline, The north end of Kyangin anticline
continuing to Aleywa and the south end of Tantabin anticline
lay in the east of Shandawgyi, so that the distance betwecn
then was about 0,5 mile. It is pot defined whether these
twe syncline were laid parallel in each other from the begin-
ning or originally these had been one anticline but is sepa~
rated afterwards cutiing by the E-W Tault threugh Aleywa and
disposed in echelon. " ‘ o

In order to confirm. the north plunge of the Tantahin anticline
presume by the photographic interpretation, the <urck field
survey was carried oub, though rather for a short time, on the
south bank of the Irrawaddy River. From this results, tnis
anticline was confirmed. According to this - survey, near the
Lop of the anticline, the dip of the stratum ig very stecp
( about 60° - 70° ) followed by calcite veins, which suggested
the disturbance of the structure. Hence sufficicnt attontion

should be paid in the evaluation of thiz structure,

. 2) Prome Hill district ( See Fig. PH-, )

1,

The area of survey : The area for which the detailed photo-
greph interpretation was carried out, is  aboubt 50 sq. miles
of which E-W side was 3 miles from the eazt part of Shwedaung
to the east part of Paunggyok, and the H-8 side ig 15 miles.

This area is"corrcsponded to the central part of the Prome -
Hill which showed & low relicf in the trond from Prome to

. =28
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the south,

24 Stratigraphy : The correlation of the pho togeological units

and the pubirshed geological deta above-mentioned was as
follows:

TOCK UNIT Formation { B,0.C. )

i21

I - Plateau Gravels
ilr:
g

H hot Irrawaddy Series
nyq

G Obogon Alternations
f2|

F Kyaukkok Sandstaone
T
1!

The character of each unit is as follows ( see Tables I, and
IB) H -

Unit F ¢ This unit is divided into two subunits, 1 and f2;.

The difference between these two subunits iz found by the factors
such as the drainage pattern, iand form, thc relief, the

photo tonality, and the vegetation., It is found’ that f11 is

mostly consisted of hard sandstone, and the features of this unit
were distinct Cuestas with the east dip, the strong relief and the
trellis drainage pattern which was formed by strike side large
alleys and small dales through which the streams flew'lnto them.

This area is covered by broad-leaved trees. This. character is
more remarkable towards the north part, In contrast to fy1 the

f2 area wag low reliefl with dendritic drainage pattern well eloded
and dim questas were observed.

Generally the grasses covered this area and in the south part the
rice field was developed, The stratum of f5 unit is-constructed

with comparably soft sediments as silt and fine sandstone etc,

Unit G : The feauture of this area is low relief with comparatively
fine dendritic drainage pattern. The elosiohal toie is somewhat
differ in the horth and south parts, less advanced in the formecr
being obstructed by the existence of the resistant rock of F unit

in the downstream, -As the elosion progressed, the finely strip in

topography became more cloded showing the character of the alter-

nations, and this area is covered widely by the broad-leaved trees.
The rock unit G iy outeroped as the core of Prome Hill structure,
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In the 51nk1ng part of thlu antlchne, the stripe of photro tonality
is not distinet, and the rice-field is found amount the low relief,
probably ow1ng to the gentle dip of the stratum.

Unit H : This upit is divided into three'subunits, hy, h, and bs.

Among them, hy (the lower) and ho {the upper) are alike, but hs
(middle) is very distinet in characters. The subunit hy borne so
high resemblance to the unit G on the air photograph that the dif-
ference was barely found in the finer gdendritic drainage pattern
and in the mere obscure band of potograpic tone in the area of unit
hy in the north part. In the south part, the difference is not
found on the photograph and the relief became low as with the unit
G and the rice field developed. The stratum of unit hy is as ssumed
to be constructed with the alternation of malnly'811tstono sand-
stone and conglomerate etc, just the same as in the unit G area.

The feature of the subunit ho is low relief with very rare drainage.
The stratum of this unit g the most distinct among the other
strata and can  be easily followed by the light tone and smooth
texture Among this unit, the three slightly dark layers which were

a litile hlaher than the rbst were alsc easily traced, this layers
belnp covered by ragged broad-leaved tiees ig dlstlnguldned from
the other area of grasses and of barren land, :

For the reason that the valleys well developed as fine drainage in
the upper stream vanished in the area of this unit, this subunit
is considred to be composed of the fine to medium-grained sand-
stone of the nature, loose, sasy weathering and permeable to the
suriace water. But in the north of east Nwadan, the rice field
inereas  in proportion rather than the grassy waste, This im-
plied that the rock facies gradually chenge into finer towards the
north tc the impermeable giltstone.

The small hill srranged in zone were supposed to be constructed with
hard sandstone or the like hard conglomerate, probably hardned with
lime or iron, develcped in loose gandstone., On the subunit hs, stard
the rock unlt I formlng the hlgher plane wlth a gentle eastward
slape, :

The subunit h3 bEan sbeeply oloncd by the proaredscd erosion,
situated between the “wnit I and the subunit ho, which is highly
dissected. Therefore the vegetation of this area werc only the sparce
broad-leaved tress., In CODCanlOH the strata of this unlt are
composed of relatively loose aed_mcnts mostly of coarse sandstonc
interposed with siltstone and conglomerate etc.

Unit T : The stratum of this unit distributed covering unconform-
ably the strata of H unit and the subordinate units, and formed a

- flat or a gentle slope to the east., The streams deeply. scooped

this surface were developed, but in general the elosion was not

‘progressed. That the tcrrace plane formcd':avcrul nteps aro
.ramgumdcntmcirmwmﬂmm

This wnit iz divided inte two fubunlt: 111 and i , in the area of

thv survey. The area of subunit iyt has fine dendritic dralnagc :
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pattern and covered by heavy broad-leaved trees, but subunit i2 has
sparse dendritic drainage pattern and covered by sparce broad-
leaved trees or low shrubs., The rock of these subunits consist QuUE-—

ternary conglomerate and the difference between these sutunits iz
easily found,

3. Structure : In this district, the strike of general trencs is
generally in N-8 direction along the hill. In the north part of
the surveyed area the structure is monoclinal with east dip and the
strata ranging from T to I unibe pre outereopped. In the central
part, the Prome Hill antiecline i; found. An anticline plunging
towards the south iz presumed from the drainage anomaly of arch-
shape tending towards south in the plain outstreched from Hwadan
to Gyoggon. In the vicinity of Letpandan, there ig a fault lying
in NE-SW trend.

The Prome Hill anticline is in the south of this fault and by west
of the axis, that is cut by a fault, This anticline extend about
6 miles in M-S and 1l mile in B-W direction having sloped steeply in
the vest side and gently in the east side. The axis of anticline
curved in to the east in the north part of the E-W fault in Lhe
cast of Tangon, and curved into the west in south part of it,

This anticline ig sinking towards the south and approaching to the
fault in the west side. At last losing the normal anticiine, and it
is no more recognized in the south of Chaungmagi Chaung. It is
difficult to read the character of the fault in the west on the

air potograph, but from the distribution of each unit is assumed

to be a thrust having a samll throw resulted from the block
‘moved to the west, - .-

As there may Dbe assumed other faults of MNW-8SE trend in the more
west part. In the decision of the value for exprolation in this
structure, the character of these faults must be taken into coside-
ration, :

3-4' Conglusion

The amount and the accuracy of the informations obtained from the
photogeologic interpretation depend on those of the references. From
this point of view, the geological references on this area were so
scanty that this photogeologic survey is no better than a blind inter-
pretation, but the object to grasp the outlines of the geology, especial-
1y of geological structure, is nearly attained. Namely, beside the
hitherto~known Tondaung, Kyangin anticlines, Tantabin, Kyithe Mayaman,
Prome Hill, Myanaung and Kogwe Hill antielines were also presumed,

It would be hasty to evaluate the merit of prospecting using only
the results of the photogeologic interpretation, the following conclu-
sion is tentatively deduced from the standpoint of the exploration of
the natural gas.

In view of the outline of the structure of the arca surveyed, there

are a trend of anticlines parallel to the elevated belt of the Alakan
Yoma and another trend in the plain in the east of it. Tondaung,



Kyangin, Tantabin and Mayaman-Kyithe structures belong to the former
trend. Tondaung and Kyangin strictures are prettily complex ones: follo-
wed by faults in which the Tertiary formation is outeropped, and towards
the Irrawaddy River in the north the structures are found less disturbed,
so that Tanitabin and Mayaman-Kyithe structures are though to be worthy
of consideration of prospecting. Prome Hill, Myanaung and Kogwe Hill
structures belong to the latter trend, These trends are more remote
from the upheaval zone of the Alakan Yoma than the former, so thab

these sturctures are regarded as stable, Hence, it is concluded that
these latter structures are quite worthy or prospecting preferentially.

4 Gravimetric survey

4~1 Intrcduction

Thin gravimetric survey was made as a part of the program of
fundamental prospecting for the exploration of the natural gas resour-
ces in Kyangin area. The survey was executed in the area of about 370
5G. miles ranging from Prome in north, to Myanaung in south, in the
period between Feb, 14, and April 28, 1963, The gist of the work is
shown in the follewings: ' ‘

f Project | Operation %

Total area surveyed 280 sq.miles 370 sq.miles 132.1

Length of lineg

of measurement 375 miles 432 miles 1l5,2

No. of stations 1200 1385 - 115.4

No. of days reguired T4, . T4 ' 100.0

No. of days actually _ ' :

worked ' Lobh b4 : oo
.- - el e - . e et e e

‘The area initially projected was 280 sg. miles in the north of
Kyangin, but as the anticlinal structure was assumed in Myanaung by _
the photogeological survey in this prospecting, the area o bo surveyed
was enlarged by about 120 sq. miles in Myanaung. South of Kyangin, in

- exchange of the projected area of about 30 sq. miles in Akuktoung

- syncline, and Kyangin and Tuntabin anticlines in the original plan.,
Accordingly the operation area amounbed to 370 sq. miles, the length
of the line of measurement as well as the number of stations in effect
having been exceeded, '

4~2 Abstruct

The survey was made by usc of the Worden Gravimeter of proépcctor
type manufactured by H.T.L. { Houstone Technical Laboratory). The
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area of survey extends to the both sides of the Irrawaddy River more
than 42 miles in N-§ direction, = Except in the north part of this sur-
vey area i,e., Prome, Shwedaung, Mayaman and Inma districts, the condi-
tion of roads is too bad to set the gravity base stations with a fair
accuracy, so that a helicopter was used.to attain the high accuracy for
the station in the whole survey area, - Over the survey area, ll base
stations, named H base stations ( surveyed by a helicopter ) were.

arranged in closed loops of measurement of gravity and the survey was
done in a short period of time,

The positions of H base stations are shown in Fig. Gr-l. The closing |
eryor and closing time of this measurements are shown as follows:

The closing error and the closing times of H base stations

closed loop measurement, Closing error | Closing timeg
mgal h m
Hl"H2_H3 ~H1 1 -0.08 . 1 22
_— 2 0,11 ) 1 16
Hy-E, -Hz-H- 1 -0.09 2 07
174
okt 2 .l -013 1 g2
Hy ~HeHg—H, 1 -0.09 1 38
. ) 2 _=0.1 L 4
H. ~H, =By ~E 1 -0,03 1 25
t 28 2 0.0 | 1 30
HpHo-Hg-Hy1 ~Hyg | 1 -0.12 2 14
- E 2 _ =0.05 _W_____w}.__wgé_k%mr

But & part of the operation area was changed, as stated before,
so that the three station H3_5 contained in 11 base stations were not
used for the following meastrements, As the H base stations were ar-

- ranged in the heli-pert for the calculation of ,g*, these stations
generally were not situated on the lines of stations of the survey,
therefore, for only two of these stations levelling was made to
calculate glgg *, o E

Reffering again to the asbove table, that the closing error of the
mzasurement alwoys showed negative sign was presumably cazused by the
difference of temperature during the survey, becavse the measurements

‘were always done in the morning when the rate of temperature rising was

~ high. As af the second closing measurement, the rate of temperature
rising was higher than that at the first, the closing errersin the
first closing measurement were usually greater than those of the
second. After these procedure, nine supplimentary base stations
{ named A base stations ) were established by the overland route, and
gravity anomaly was surveyed around the loops of supplimentary base
stations in connection with H base stations., The gravity observation
on the common stations of which distance were generally 0.3 miles, was

¥ apg and ng, "o See the following chapter ( 4-~3 '} for the:
~ method of calculaticn, - : ' '
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measured under Q.25 mgal of the closing error. If the closing error
was over 0,25 mgal, the measurement was repested, The closing time of
& measurement of gravity around one loop was less than 2.5 hours, for
over 2,5 hours, the tidal effect became to be taken into consideration,

In the following table was given the total number of stations

including the gtations added,

Ho. of H base station 11
No. of A base station 9
No. of common station 1356
Total 1385

The gravity measurement was carried oub with the height of 6-156

inches above the ground, using the 20 inches tripod, and the observed

value was reduced to the ground., With the aid of the aero-photograph
the common stations were set up cn the topographical map of the scale
12500 { magnified from the scale 1 : 43360 ), but, as to a feu
lines of stations which were not set up accurately, they were set by
means of graphical travers survey.

The true height of each station was decided by direct levelling,
First, the base loop was established in connection with the bench-marks
at Prome, Myanaung and Kyangin, and then, net works of the lavelling
within the base loop was set up referring to the fixed points on it.

The closing error of loop was less than 30 +'s mm, where s is the
course distance in kilometer and is less then 20 kilometer, If this
limited error was exceeded, the levelling was made another attempt.

The total levelling distance was amounted to 432 miles, that of -
double survey was 30.6 miles, that of twice levelling was 14.1 miles
and that of graphical travers survey was also 33.4 miles.
Beside these, the topographical survey in the vicinity of 20 stations
was put into operation. '

The technicians engaged in the survey consisted of 7 persons; the

‘party chiefs two meter-cperators and four surveyors ( ineluding two

from Burma The camps were established as follows:

" Prome camp Feb, 18 - March 17
Tayokhmow camp March 18 - Ap;ll 5
Myanaung camp April 3 - April 21

Reduction of ohservations

The base station Ay hiShwedaungwas taken as the original station

of this gravity survey and the gravity value at this station was assu-
- med to be 100 mgal.



In order to get the corrected valﬁe of gravity anomaly JAY:- PR
the difference between the observed gravity values at the base staticn
and that in each stations was reduced by the following corrections.

4~3-1 Correction for closure difference

The closure difference { < 0.25 mgal ), which was either the

closure difference referred to the same station or that between a

certain known and another known gravity stations, was distributed in
~accord with the obizerved time for the correéction of closure, Thus,

gravity values obtained are shown in the column of AE of the appen-

dix table-l. As the variation of the tide~generating force may be consi-

dered linear in a relatively short period less than 2.5 hours, the co-

rrection for the tidal effect was omitted as considered that it was

cporoximately made by including it in the drift correction as usnally

done, ' -

4L=3-2 Free air and Bouguer reduction

In the appendix table-1, the height at each stations was shown
2n the column of elevation and in the column of combined correction, . the

combined correction value of free-air reduction (F) and Bouguer reduc-
tion (8) was alsc shown. - S

Combined correcticn value : (F-B) = (0.3086-0.0419 d ) H, where
H is height in meter difference between the each station and the datum
plane; § being the density of the strata over the datum plane,
4~3-3 Hermal reduction

The normal corrections ( &7 } shown in the appendix table-1 were
computed referriny to the international gravity formula

To = ©78.040 (1+0,0052884 sin? ¢ - 5.0000059 sin2 2 ¢ )

Where y, is the normal'gravity value in latitude-r, _
© but in practice, the normal gravity value r, = 978.585 was used asz the

standard and 4.7, was calculated by the difference from the standard
value, . : S B .

4=3-4  Topogrephic reduction

Topozraphic corrections shown in the table were those obbained
for the topography within 45 kilometers, In computation, using the
chart the average elevation of the land within each compartment was
estbimated, which wes divided by a series of concentric circles of radii
Rp and radiel eight lines and, taking the difference between this
average elevation and the station elevation, the total topographic
correction (T) within /45 kilometers were determined. '

Eq ﬁsed'are as followe:s _
BntL, L5, 2.0, 3.0, 445, 7.0,010, 15, 20, 30, 45, ....., 45000 meter.

The topographic maps used for correction werc

0 '~ 100 meter . 1 ¢ 5000 actual survey map

100 - 1000 meter *1.: 25000 enlarged map
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1 - 10 kilo~meter 1

. : 63360 map
10 - 45 kilo-meter : 1

253,440 map

ar

thus, the obtained value s gl was calculated by the formula
Hg + F - B o+ A.TD .+T:-&gn"

and was shown in the appendix table-1,

A=, Interpretation
4=4~1  Gravity anomaly

In the west side of the survey area, a high gravity ancmaly zone
is shown, in Arakan Yoma and Pegu Yoma in the east side also shows high
gravity anomaly zohe,

In the middle zone between the both high gravity ancmaly zones,
the low gravity anomaly belt is streched from Minbu Tertiary Basin to
the spol 18030' N, Lat. and 95%25! E, Long, along the direction NHNU
to S5SE, forming a gravity basin. ‘As the present area of survey
is situated between this gravity low and the gravity high of Arakan
Yoma the general trend of gravity anomaly is such that it had a strike
of nearly N~$ direction and an increasze of gravity from east to west.

The result of this prospecting is shown in Fig, Gr-2% by iscgal
lines with 1 milligal intervals. As seen in this figure, from the
lower gravity zone, having its center at 18930' N. Lat. =nd 95925
kg, Leng., and its elongntion N-5, the graovity generally increase towards
west, The higher gravity zone, stretching in N-8 direction, is in nccord
with the topography of the hills, running towards south from Prome, and
disappeare keeping pace wiih the hills,

‘Beyond this south end of hills another small high gravity zone is
discovered in Myauaung lying parallel to Prome Hill and these seem to

belong to the same group of the high gravity zone ranging from Prome to
Myanaung, : : :

On the west part of Prome Hill, there exist a serise of high
gravity zone from the west of 8Shwedaung and Mayaman through Tayokhmess
and another gravity high was found from the east part of Kyithe to

~ Tantabin in the more west part of this region,

. These three gravity-high enomalies are'quite.markéd, showing the

general tendency that the more western the belt of anomaly is, the
higher is the gravity and more complex in distribution.

# 1 Fig. Gr-2 the gravity'anomaly'is shown in isogal lines at
0.2 milligal intervals on topographic map of the scale 1:25000.
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The low gravity zones accompaning each of these high gravity zZohes,
lay close to the west side of each high gravity zene, thus as shown in
Fig, Gr-3, the shape of gravity-high ancmaly is asymmetric and the span
of the high gravity belt becomes shorter towards west, '

In Fiz. Gr-4 showing the residual gravity map, the hizh and loy
gravity ancmalies are more definite, and the E~W trend was alsc re-
cognized in addition to the N-S trend in the distributiocn of gravity,
Some of them bent or broke the gravity-high zone of N-3 direction,
These are schematically shown in the gravity trend map (Fog. Gr-5).

L=L=2 Geological interpretaticn

From the interpretation of the analysis of gravity profile, along
18°451 N.Lat., in Fig. Gr-6, it is considered that the region from the
Bay of Bengal to the west Lo the Shah Plateau Massives to the easst ig
compased of the large tertiary basin of sediments and also that this
large basin 15 divided into some small sedimentary basins by the raised
zones in the Arakan Yoma and the volcanic zone in the Pegu Yoma.

As for the age of formation of the Arakan Yome opinion is differed.
It 1s, however, assumed ithat the present uplifted zone was not formed a
time, but rising and sinking were worked in turn, It was made up alter
the middle Miocene, and thus the center of basin gradually moved {rom
west to east that is, initially in the Eocene, the center of basin was
situated at the west side of the Arakan Yoma, but at the Oligocone, -
it was shifted towards east owing to the subsidence of the Arakan Yoma,

During the Miocene epock it was shifted further to the cost by _
the rising of the Arakan Yoma, =~ After then, as the Arakan Yoma wasz
raised higher ard higher, the center of the basin kept moving towards
east, ' R o o

o~ 40—



yarls

e
e
!

..-.ﬁ. i ewis \L.- ; m.o»....\nr.z/.\-.l.w. . B
P oo ') ..-....nﬂn?. ._.Mnl%a i ) wvh-o s ¥
" h WML eand T : ot oy P
Yoo \J.«.\W\-Wﬂ.« = : ..,i..n . e/ W& _abireer ey | ! e 4
m/.d_. u“.uni i e PN Hu-..bw..b.l Fqlik faw .
M L A N

[ 2. .}\.U.mh.wnw.b_ -

‘um.:.«...._. Hﬂ..ﬁ,

DM e
Lo TR : S E e
’ Lo o 2 AN '
/.mu\/ / #H.l.nwmﬁ&w l ..,wa‘:uu.a
T \u..r/(,\». Rhgas #ew 7t T
N = Lo . .

Y Cf

\ .

T A T P nns pag
Tl T T Rt M
oA

ahaL ppen.

RESIDUAL GRAVITY MAP B “iun,.

*, . s i
. .. . L. . e, .al!_..u_ d Pt P
Ve N Y SRR

N N " L e o

Pt WO

: : v-f-\

el -l

1
b -—
. s
Y - .
S
ERAPR T %
Nl R

‘La‘i,.. TRURg - W

e L Pt .A..
. P
iy TAGR 5§

N y

= — KILOMETERS

5 -

’ w11 ’
&




o«

1

GR-~5

Fig.

MAP

GRAVITY TREND

————-Discontinuous line,

—F—— Gravity low.

—4—— Gravity high.

e

e

!

95.20

1630

i8.15

¥

85.00

10
—-— MILES

MLCMETERS

T
1
15

s
odind.
-

i
1

-
L}

&
%
=

e

RS



SHILINOTNOS . a

A A
AdnsaaLT

a

- VARG Ti53g mz:oz»o FoTe S N7 HY
| CNIVH AHVILHI L
NYZLSIM _ 0z
_| [+1
] Y3IuY ASADNS on
AvWoNY TWaasas o & : Wan os
Q
B . -ynol03H  @3ZtrIa | ¢
g WY =TT T T — 4a
) e
— ~—
i N - joz
I loe
L Elel J
~
s
L ™~ dos
AWWONY  ALIAYHD “
L ™ 09
TYONROL

_ (viva Do°dAd)
cb.81 HANLILYT ONOTY ITILIONd ALIAVED A0 SISATYNY. 9- o -

44—



i
i :
061 5oz LB 21 - Lytsusp uwew
691
161 1 .
01z 502 £6°'1 2L vot® TTTH emold
¥ 00% £Latpuep Uwsi
I gyl B -
997 907
: B IT  ABUW Ael
Te1 20T i © w0 m
| —f—
£61 90E LET E61 €61 | e 107 | stE BEE 1ag L3Tevep urel
| m . % S : i
; T8l ST | {
m Fe 6Ll _
_ 581 re
] SR GRT |
ﬂ 981 98T
| 9g1 L8°T
ﬂ 881 881 epi®
_ 681 681 Juneud woTUY
. 06T 68°T 2o1s Juneyd
“ €8T 061 mm: TNy sUTTOUAS
_ Z61 671 96T | 3 oy
. ar e
_ P61 261 L6 091 UnNBIHENBT SUTT
861 761 LB z8'1 —Tiuy UIqBIUBL
00¢ zee £61 661 68T [ 91T _euTTaTIuY urZuel
z0z 82z F61 £0°2 L6l €Ze 00T
FOzT Iez 86°T 50°% §2E 10C tee LR
61 ¥4 vz 002z 1077 0ve 9e'g LYE resz
Fer £1%T 8gz 222 zZre £ 52 g8gz .| TSZ 8zz | S¢%¢
T x Q
T P8 el P8 T s PR o8 P DS PH §ods] P, £111®0901
- Umu.h. .
TS Lppewerrl zo30q0 pe yomedY | £8¢0 smomnld | DY UBWUTREO Lo Furered . .«aom
u T
sUs20TTI eUBDOTH eued0d3TTO suadoq e3en

ALISNEHJ 350¥W 1-¥YD 2198l

__.45__



Since the begining of the Pliccene, the center of the basin has
been moved to the position of the main syncline showing the present low
-gravity region. As the results, in the main syncline lying in the south

of 19° N, Lat., the sediments of Irrawaddy Series grew most thick,
From these considerations, the region of the present survey can be con-
sidered as one where the Tertiary sediments are well developed in spite

of the rather high gravity anomaly as compared with that in the Minbu
bagin, : _ _ : .

(1} Rock density

The natural density of about one hundred of rock samples
selected from those collected by the member of geological party,
were measured., These results are shown in Table Gr-1l, In this
table, it was found that fine sediments ( shown by Md in table.)
of Eocene and of Oligocene showed a conspicuous difference in
natural density but those of Uligocene and Miocene did rot differ -
each other, the values being about 2.0g/em?. As for Pliocene and
thereafter, samples available were so few that the natural densi-
ties of the fine sediments are difficult to be discussed. From
these results, it was assumed that at the begining of Eocene, the
sediments of this region were suffered very hard compression by
crustal movement, but this phenomenon did not .occur in Oligocene,

The mediuvm-grain sediments { shoun by Sd in table ) showed
generaily higher values in density than the fine grained sedimentsg,
but the densities of medium grain sediments showed no marked dif-
ference 1n rocks of Focene and Miocene, the values are about 2.35z/cm3.
1t suggests that the medium-grained sediments are more resistant to
compaction then the fined-grained ones.

Considering from the fact that the medium-grained sediments
take the density fairly lerger than that of fine-grained sediments
( generally the difference being about 0.35 ), the distribution of -
gravity anomaly may be influenced by the distribution of sandstone.
It is noteworthy that the Kyaukkok Sandstones are mosbly consicted
of sandstone, while the underlying strata, Pyawbwe Clays, arc of
mudstone, ' '

The existence of the formation showing such a peculiar density
distrivution required caution for the analysis of gravity aroma-
lies. As the examples, the gravity profiles to be produced by the
several assumed structures are shown in Fig, Gr-7.

(2)  Structures

The general tendency of gravity anomalies in the survey region
were already mentioned, and the local ancmalies as shown in Fig .
Gr~/4 and Gr-5 were recognized among them. As to a few local gré-
vity anomalies which are considered important some explanations
will be given in connection with the geological structurc in the
followings, ' : ' '

(a) The Prome Hill structural Series.

This structure is expressed as a-bélt—like Zone of'high
gravily anomaly erossing the Irravaddy river at the south part
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(v)

of the Prome Hill, extending about 30 miles nearly in N-S°
direction, and it is in good accordance with the direction of
the hills showing the topography indicating the structure.
The long high pgravity belt can be divided into three parts,
that is, the north of 18°41'30" N, Lat., the middle part fTom

18941130" N, Lat. to 18°30' N. Lat. and the south of 18031' N
Lat, ' '

Near each ends of these parts, the high gravity anomalies
turn their trends showing their discontinuity. It is assumed
in the geological structure too that these three parts consti-

tute the three independent anticlines, As a rule, the amount

of upheaval seems to be larger towards the north, so that in
the north part the Kyaukkok Sandstones crops out, and in the
central part Obogon Alternations does at the crest of the
anticlines, but in the south part, they are covered by the
Quarternary stratum. As one goes north, the geological st~
ruciure will be more complex. On the aouth structure, it is
uhcertain, but may probably be divided into two parts if the
survey on the east of high gravity region is practiced,

In the Myanaung on the west side of the Irrawaddy river,
the direction of the high gravity anomaly is NNW-SSE, resem-
bling to that of the high gravity belt in the south part of
the Prome Hills. Henc, it is assumed that this direcction is
the extension of the Prome Hills structure,

From the result of gravity survey, the scale of this
structure is small, about 5 - 6 miles in length, but it is
assumed that there is a gentle anticlinal structure in the
strata lying below those of the Prome Hills structure,

As the surface of thig district is covered by the Quarternary
sediments, the definite structure is not recognized but is
seemed to lie about 3000 - 4500 feet below that of the Prome

-Hills,

Structure series in Mayaman and Tayokhmaw

This structural series is shown as a belt of the high
gravity from the plain west of Mayaman to the west of Kyangin
through Tayokhmaw. This structure is called the Mayaman st-
ructure. The north part of this structure is situated on the
west plain apart from the hills ranging from Mayaman to its
south, Hence, the gravity anomaly here is independent of the
gtructure in contrast to the case with the Prome Hills,

Being in contact with the west of Mayaman structurc, a
sharp low gravity belt running south from Mycma was recognized,
which suggests the existence of a fault in the gravity-low
area, In the south part of this structurs the narrow belts of

'grav1tywh1gh and graVJty—low vere recognized in the south of

the boundary at 18°36'N,nat, This gravity anomaly is also
suggesting the existence of the fault.

Agein, in the south ond of this structure at 18311 N, Lat.,
the hlgh grav1ty'belt curved showing a dlqcontlnultv.



(e)

(d)

Beyond the south end of this belt lay the Tayokhmow struc.-
ture mentioned before, Trom the Tayokhmow to the west part of
Kyangin, the high gravity belt correspond to the ares accupied
by the Kyaukkok Sandstones obscrved alwaye dipping to the east
on the surface, The Kyaukkok Sandstones in this district
conslst mesily of sandstone and ire natursl Joroity of Shis
rock is ubout 2,37 gfom3.

The substratum of this is the Pyawbwe Clays consisting
mostly of clay  the density being only 1,92 o/emd in averdge,
In congequence, in the region where fyankkek Sandstones snd
Pyawbwe Clays exist hear the surface, the density differchce
of the two rocks is as large as 0.45 gfend, sc that 4t iz
possible to cause a high ravity anomaly having no relation o
the structure of anticline, Thus, the bigh gravity ancmaly in
this region is conceivable to indicate the near-surface dig-
tribution of Kyauickok Sandstonechy the mencelinal structure or
fault as shown in Fig, Gr-7 f and o,

But, owing to the Quarternsry sedimente covered the sup-
Tace of the structure of the north Vayaman, 1t is

ig not decided
whether the high gravity sromaly ip  indspendent ol an anticline
or & indication of asymmetrical anticline similar to the Prome
Hill,

Kyithe structure neries

This structure is assumed by the nigh gravity ancmaly,
cituated on the east side of the bent part of the Ilrrawaddy
Rlver to the west, which was suggzesting that the meandering

1s caused by this structure, This high grevity s apparently
a indication of a dome structure, but 1 i i
are comdlex in thelr diztribution orn the both nerth and south
parts of the gravity-hizh, ~

The nouth extensicn of this ztructure in the cutside of
this survey area continue fo the complex anticlinal se
Tantabin and Hyangin. The north

ile

g in
extehsion is aleo very complex
in the structure on the opposite bark of the Ivrawaddy iver.
From these considerations; this structure is not simple, but

is seemed to be a complex structure followed by many faults,

E-4 structure

 hs mentioned above, it iw recoghized that the series of
high gravity belt of the Prome Hill lc discontinuoug and

bending at the thres points of 18937, 18331 and 18°20' W.lot,

. o A Gy AL

The similar phencmenon wag also found at 187351, 18%31
and 18922130% N.lat,in the eurie ‘ c '
belt, On the BE<if line connecling these poinis, the low Erif
vity anomaly tronding in B-U direction was recognized (see Figs,

- - v - N y * * —a ]
Gr-4 anpd Gr-5). Thége gravity anemalicg are ponjectured to
imply bhe exdstence of the crogs fault with E-Y directlon, but
it iz not delined whethor it is & largs simple fault or a
group of faults.

7
0
A
v

iyaman=Tayokimaw high giavity



In structure series of the Prome.Hill, the long antiglinal
structure was divided into four independent blocks; the north,

the middle; the south and the Myanaung parts by these E-W dig-
continuities..” ' _ -

4-5 Conclusion

From the view of the results, the conclusive remarks are as follows:
It is assumed that each structure series surveyed is more complex than
mere east series, and in one series the structure became more complex
to wards the north, Trom these considerations, the structure of soubh-
cast part of the survey avea, i.e., the south part of the Prome Hill
and Myanaung are the most important region for the supply of natural
gas, but from the stand point of drilling, deep well might be required

as these two structure is the deepest structure in the present survey
region,

The high gravity region of the Maysman-Tayokhmow series is sup-
posed to be able to reveal high gravity without any anticline, from
the results of measurement of the rock densities,

It is presumed that the Kyithe structure series is probably of
the anticlinal structure but is very complex. Besides, if the more
speculative view 1s allowed, the Mayaman high gravity series implies
the distribution of Kyaukkok Snadstones of the west wing of the anticli-
ne and Kyithe high gravity series is due to the existence of Kyauikkok
Sandstones in the west wing of the anticline, '

In this case, there may be Pyawbwe Clays,in the low gravity reglon
ilylng between twe gravity-highs from Myome te the south showing the top
of anticline zs shown in Fig. Gr-7 B. But also in this case, the top
of the anticline is assumed a complex structure combined with the faults,
From this réason and the distribution of gravity anomaly in the east of
the anticlinal structure of the south Tantabin it will reveal presuma-
bly the low gravity ancmaly, though the area i outside of the ares
surveyed, ‘ ‘ ' '

5. Geolbgical survey
5-1 Introduction

In 46 days from March 5, to April 21, 1963, the surveyed area
attained to 57.24 sq. miles and the route length about 34 miles in
Kyangin, Tantabin, Tayokhmow and Prome Hill districts, In the period

between April 22 and April 27, the indoor work was donc in Rangoon
(Fig. Geol. -1). : - P

Initially the stratigraphic route-survey and structure arcal-survey
‘were planned to be made respectively by two separabe, parties, butb,
acecording to the circumstance on the spot, these two parties took the
same actlvities. By this, the efficient survey was difficult, btut the-
aimed plan was attained [inally, '

— 50—
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In the initial project, the stratigraphic survey on the route along
the Kawa Chaung on the south west of Tonbo was contained but it was
given up owing to the poor public peace, Instead of this plan, the
presurvey of the structure of Prome Hill was put into operation, which
was revealed by the results of photographic survey.

Abstract

1t
i
N

The scale of the topographic map offered was 1 inch=1 mile (about
1/36000) and 1 inch= 4 miles ( about 1/250,000 ), but these maps were
so bad in accuracy that these were considered as improper for practial
use, The airphotograph offered by Burma Authorities was useful fox
geological interpretation, but as the thick woods covered this area it
was so difficult to indicate the just point on the airphotograph in the
spot, that these photograph was not used for the field geological survey.

Then, at the start, chain survey was brought into operation using
a measuring rope and a clinocompass and thus the route map of the scale
1 : 5000 was made up, On the basis of this route map, the geolozical
map ( 1 : 25000 ) was drawn up. '

On the field geclogical survey in Prome Hill, the drainage map was
used as the topographical map, : '

The nurber of the rock samples collected during the survey attained
to about 250, These were used for the age determination of the forma-
tions by identification of foraminifera which were picked up from the
rock samples and some of the mega-fossils were used for the discussion
of the age, '

The results of the investigation of these foszils werc put in order
and recorded in the table of the correlation of the formabtion with the
general descripticn of rock facies. The results of the detailed inves-
tigation of formminifera will be arranged in ancther report,

5~3 Geology

_ The survey of this avea had been done by the members of the geolo-
gical survey of India and of Burma 0il Co., ctc, and 4 part ol these
data was published by N.L. Chibber ( 1934 ), M, Stuart { 1912 ) and
H. R, Tainsh ( 1953 ), ete, : :

In this survey, composite geological map with scale 1 inch=4 miles
( manufaetured by B.0.C. ), route map which was assumed to be the '
fundamental map for above-mentioned geological map and geclogical
report of the Western Qutcrops of Lower Burma { 1940 ) by H.A.L. Govaerts
were used as references,

5-3~1 Stratigraphy

The formations in this area can  be divided inte nine parts as
shown in Figs. Geol-6, 11 and 1/ of the composite table, among them,
few parts can  be divided more finely by the character of rock facics.
As to the formation of A-C, they arc observed only along the route of
the stratigraphic survey in the south west of Kyangin, and so the data.
for disecussion of rock facies, ete. are not obtained,

52—



Kawa Chaung in the west of Tonbo, it seems that there arc
changes of rock facies in each formation.
arc given from the boltom in the following,

(1)

(2)

According to the data obtained at Kwinhla in the basin of the

no marked
The outline of the Tormation

A formation ( the base rock )

This base rock is mostly massive hard black mudstone and the
part of this rock is slightly thermal-metameorphosed into horn-
fels by the injection of serpentine,

In the literature of the past, tnis formation ig correlated
to Axial Bed or Negrais Group Torming the mountaln range of
Arkan Yoma and this geological age in probubly Cretaceous, but
any leading fossils of this age arec not found in the present
SUrvey,

B formaltion

The boundary between B ond & formation iy assumed ag the
fault which 15 observed in the upper stream of the Zun Chaung,
Tracing this boundary on the airphotogeolozy, a part of this is
partly assumed as a fault and the other part is also considered
as an unconformity though some parts are left indistinet,

This formation can be divided into two member by the con-
glomerate (marker~D) in the middle of this formation. The geclo~
gical age of this formation is not determined on account of no
fossil, '

a) Ey member

The recks are mestly fine te conrsc hard eandstone of

(2}
bluish gray colour eontaining o great denl of muscovite, ond
t

interposing sudsctone,  Sumctines assumed the al
these recks,

This wmunbeor containg many fragmentsof plant. and coal,
and sometimes these {ragnments form  lsminge. Ko animal fos-
sils including formminiferd nye found. The thickness of this
formation exceed 1380 fszet,

b) Es member

The recks are mestly groy fine-conree massive sandstone
snd adtered to light brown when wenthered. ' .
. In the othcr lithological characters this member is
similar to those of E; member cxcept that the colour of t?ls
member is light bluish gray and the quantity of coal is
smaller than By nember,

Me spimnl Togsils ineluding foraminifera  are found.
In the lowcr part of this, the older gravels chleflj of shgle
and chart cte. inereased. This lower conglomerate is easily
fullowed as the key bed, sc that it ig named marker D, and
is nouumed toe be the base of By member.



(3)

In this member .either, ho.foraminifera or other fauna
fossils ore found. The thickness of this formation ig about
1480 feet. '

¢ formation

This formation consists of gray, sometimes greenish-gray
massive siltstones and interposes medium - coarse calcareous
sandstones containing higher foraminifera such as Nephrolepidina,
Though many shell fossils are found, these are usually small and
few of them are preserved well enough for determination,

By .the determination of the small foraminifera this formation
is . divided into Globigerina-Haplophragmoides zonule, Plectofron-
dicularia~Uvigerina zonule, and Ellipsoncdosaria-~Globigerina zonule
from the bottom, and this upper most zomle stepped over to the lower
part of E formation, These layers contains a great deal of plank-
tonic foraminifera such as Globigerinoides bisphericus Todd ete..

The direct relation between C and D formations was not ob-
served during the field survey, but the difference of them is
very distinet in the features of airphoto-geology and the boundary
is assumed to be a fawlt. It 1s alsc backed by the discordance
recoghized in the boundary between C and B formations on the cross
section of the basin of the Kun Chaung., The thickness of this
Tormation attains to 7,020 feet.

because of the scanty outcrops, this formation is not divide
by the field survey, but it iz so thick that it cazn  well be
divided by the study of the faunal assemblages and characteristic
species of the benthonic foraminifera, EBesided by the air photo-
geological curvey, it is recognized that formation corresponding
to Yaw Stage or Shwezetaw Sandstones on the geolegical map of
B,0.C. extended to the lover part of this formation from the north
out the data are so scanty owing to the poor cxposure that these
facies 2re treazted as one formation,

D formation

The reck facies of this formation 1s varied. The higher
Toraminifera including Nephrolepidina and Planorbulinella, cic,
ore  found in this formation which is alternations of fine-gra-
ined or coarse-grained calcareous sandstones. The rock facics be-
comes muddy towards east and south, and also changes into dark
grayish mudstone in the districts of Kyangen and Tantabin, and
calcareous coarse sandstone or implre limestone arc interenlated
upper most part of this formation. :

It is also found that in the uppsr layer of this formation,

thin sandstone with a thiciness of about 0.8 - 1.2 inches in in-

terposed and partialy chowes a fine alternation, whilé in lower
layer, there found only dark-grayish mudstone.

In the south west of Kyangin, this formation iz formed mostly
of grayish mudstone with many meszive calcareous nodules often
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changes into siltstone interposed by thin calcareous fine 4o
medium sandstone of which thickness isabout 1 feet - 1 fcet 4 inches,
This calcareous sandstone thins  out at the south of Tonbo, and
rock facieg ¢

are: changed between the Tonbo and Kyangin zreas,

From the results of the airphotogeolozical survey, t: photo
character of this formation and the upper and lower ones cihi  he
followed to the south, so these differences in the rock faciesn

Are considered as those in the D Tormation,

Concerning the smaller Toraminifers, the Ellipsoncdocnrin-
Globigerina zone continues from the top of the C formaticnto the
lover half of thisformotion and the upper half can  be divided
into Bulimina- Uvigerina zone, As the planktonic foraminifera,
Globiorotalia fohai barisansnses Le Roy, Globorotalia mayeri
Custman & Eliisor, ete. arc found, Molluscan fossils npe also
mostly of small kinds in this formation,

The relation between € and D formaticn can not P& recognized
in the fieid, but in the alrphotos, the photo-character tetwesn
C and D formation especizlly the differsnce in the drainage pat-
tern 18 zo distinct that this Jower mudstone 1is assumed ag tvhe
vase of U formation and is named marker G,

The thickness of this formation is 1840 - 194G feet and
atbains 040 feet in the sxisl area of the Eyangin antiecline.
In this area, it iz suspected that D formation a2y  contain a
part of ¢ formation in the lower part, or simply increasing the
thicknees towards westside,

E formation

This formation is mostly composed of mudstone which is
assumed as the open sea sediments, In vhe area of dyangin and
Tantavin, the upper part of this Tormabion is generaily light
green gandy silistone intervesed by two sheets of calcareous me-
dium ~ coarse greywacke.

The middle and lower narts of this formation are gresnish
gray silty mudstone with calcarecus dyke of 0.8 - 1.2 inches
thickness and sheets of well sorted sandstone of 1 feet -~ 1 feet 8
inches thickness, '

This formation is outcropped distinctly between Kyongon gnd
Tantabin on the banks of the Irravaddy river, and in thf yiclnaty
of Ryongon many vein of calecite nre alsc found. The 5ur1k§ of
these vein changes from FE 20° - 30° to EW, generally crossing
that of the formation. This structure may be related to the
formation of Tantabin Anticline,

In the south west of Kyangin, the reck is light greenis@—gray
silty mudstone and sometimes changes into siltstone or sandy 51}t~
stone with thin layers of very fine - medium sandstone: %? this
formation, many hodules of marl of.vaylous gbape-and size arg
found, and in the lower part of this iomnatlgn, ?Fe'bamboo~sprout_
like noqules of limestone resembling D formation f#¥¢alse found.



Although the difference of rock faciss is not clear, owing.
to the scanty outerops, it is assumed that this difference iz not
so distinet., The thickness of this formation increases towards
cast and 1& less in the south-west of Kyangin than in the north-
¢asty of Kyangin, ' '

Many mega fossils and micro fossils are found, and the former
are as follows: Nucula sp,, Cucullaea sp., Barbatia sp., Ana-
dara sp., Pinna sp,, Amissiopecten sp., Ostrea sp,, Lucina sp.,
Dinocardium sp., Trachycardium sp., Dosina sp., Chione sp,,
Thayasira sp., Lucina sp., Paphia sp., Mactra sp., Solen sp.,
Silicua sp., Thracia sp., etc. and also contained the higher
foraminifera and planktonic foraminifera including Nephrolepidina,
Plancorbulinella and Globigerinoids bisphericus Tedd, ete,

This formation is divided into two zonule of which the lower
is Bolivina-Rotalia zorule and the upper Globigerina-Uvigerina
zonule, On the lower Ahlon Chaung, calcareous medium coarse
sandstbone and impure limestone of about 16 feet € inches in thieck-
nesg nre found, containing many higher foraminifera such as
Nephrolepidina, many littral molluscan fossils as Dentalina and
Arca ete, &s well as many Briozoa,

In the vicinity of Kyaingyi village along the Kun Chaung, the
conglomerate of which thickness is over 8 feet 4 inchos{ the lower
limit being unknown ) iz found, which contains the older sub-
angular gravels of chart, quartzite and sandstone, etc, This

.conglomerate as a whole is defined as the base of E formation
and ic npamed marker B, This formation is found o bte correla-
table to the limestone in Sitsayan Glays defined by Stuart and
the zoning by micre fossils is also found changed by this forma-
tion, :

1T had been doubtful whether this base implies an unconformi-
ty or not. In this survey, however, the decision on the unconfor-
mity from the viev point of rock facies is- very difficult, and
no pesitive data arc obtained to define it as unconformity.

In order to solve this difficulty, the more detailed survey
and palecontological study will be required, ' :

The thickness of this formation is greatly varied, ranging
from 870 to 3960 feet, :

¥ formaticn

This formationh 1s composed of mostly calecargous fine-coarse
sandstone with intervening siltstone and sandy siltstone. In the
vicinity of Tonto, this formation 1s almost of hard salcarcous
sendstone, but in the south, the intervening siltstone increases
and further on the banks of the Pashin Chaung on the south west
of Kyangin, and mudstone interpesed in part by sandstone is
observed., This implied that the grain size decreases towards
south,
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‘ in the part of‘calcareous sandstone, the higher foraminifera
}ncluglng Hephrolapidina and Planorbulinella are found and in
the siltstone many molluscan fossils sre also {ound,

Bes%deﬁthese, as to the smaller foraminifera, only Rotalia
and Elphidium are rarely found.

Tbe part 2re the coarse sandstone of the lower part of this
formation passe’ rather sharply into the mudstone of X formantion
iz assumed as the base of this T formation.

This formation is 1290 - 2510 feet in thickness.,

G formstion

This formstion iz distributed over the axis of Akauktsung

Syncline, the north part of Tayokhmow and the axis of Prome Hill

fnticline, This furmaticn iz fine alterration of fine to meditim,

well corted shadstone and mudisztone., The colour of them iz zray

{changing to light brown by weathering ) , °
The change of both reek frcies is not moade

cleur, because the route of thie survey ic very limited. The

boeundary between F and G formation is gzradual but it is decided

tentatively at the part of the uvper limit of calcsreous hard
gandstone,

The fossil molluscs =re rnearly the same &s these in F for-
mation, but the frequency of them seems rather smeller,

H Tormation

In the area of the detailed survey limited ares of thie
formation =t only found in the northern part of Tayorhmow, but

Jis dlsbriputsd proadly in the cost-side of the Prome Hill,

This formation is divided .into two member of Hy ard Hy, by
the cycle ol sedimentation, and this divicion agrees with the
result of’ the geclogicnd inteprprotatinof the aerial phofogeological
survey. Hy member corresgonds to hy subunit of photogeslogical
results and showes four cycles of sedimentatlon beginning with
conglomerates and finicheing in siltsiones.

The gravels of conglomerate arc veried in size and mostly of
gubangular onee of chart, The sandstone of this member is. the
same as the matrix of this conglomerate, having cross bedding and
grain size of fine - coarse with lighi gray colour ( changing to

" light brown with weathering ). In this sandstone are involved

thin layer of the same lenticular siltstone,

The base of this Hp member is conglomerate resembling that
oft H; member, The main part of this member 1z sandstone, the
rame as that of Hy member, having interposed lenticular conglo-
merate and scattered gravels., In parts it 1s hardened with iron
and is  found cavrying the frogments of silicified weood.



Though no fossil. is found during the presént survey, accord-

ing to the references, fossil mammal are to be found in this forma-—
tion,

An the base of H formation, conglomerate, presumably of the
basal one, developes, forming the boundary with & formation., The
constituents of H formation such as sandstone, etc. are similar
to those of G formation but this formation lacks the calcarecus
parts and the marine fossils,

Thus, the mode of sedimentation of this formation is =o
different from that of the lower formation that it is desired to
agsume this boundary to be an unconformity or disconformity. The
boundary between Ey and H, member is suspected to be disconforme-
able in the part of the surveyed area, but on the air photograph,
the opposite boundaries of the two formation running parallel
are easily traceable in wide range, the difference of mode of

sedimentation between Hy and Hp member may be a trifle one, if
any, : :

4s this survey is preparatory and limited, the obtained data
“ré not sufficient for the discussion of the problem of discon-
formity and changes of rock facies, The thickness of H) member
is 2050 feet and that of Hy member over 100C feet and presumably
attains to 2000 feet in the plunging part of the anticline.

{(9) I formation

This formatiocn 13 very rough, composed of massive and loosc
gravels, whose gravels are Iine to¢ coarse in size, [he gravels
are mostly the fist-sized chart whose colour 1s reddish brown,
stained with iron by weathering, The basal plane of this formation
is not recognized distinctly, cut the amcunt cof gravels increases
towards the base of this formation,

From the air-photogeological survey, it is deduced that the
upper part of H formation is ercded irregularly, wver which
I formation 1is formed. The dip of I formation is smaller than
that of H formation tending towards the east. TFrom these facte,
it 1z -sesumed that the I fovmation covers U formation uncon-
formably, ' :

.. . This formation forms a flat plane, showing its bro.d dis~
tribution with a gentle dip on the sast side of Prome Hill and

making a highest terrace.

 5-3-2 Structure

In the area of this survey,:the following structure, shown in Fig,
Geol-2, it recognized.

(1) Kanze nose structure -

(2) Kyangin anticline
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Tantabin anticline.

Prome Hill anticline

Petye syncline - 2
Akauktaung syncline

Besides, in the west margin of the arvea of this survey, the

faults which divids base.and the Focene formation and also the forma-
tions of Eccene and Oligocene exists, running parallel to the rows
of these anticlines and synhelines., :

(1)

The west area of Petye

A syncline is found in the area of B formation and according
to the resuits of geological field survey and photogeological
survey, this area is divided into several blocks by faults,
showilg an aspect very differed from that of the upper formation,
On thie banks of the Kun Chaung, it 'is recognized that the bounda-
ry between A and B formation is divided by fault, The throw
of this fault is considered to be not so large, for a part of
the boundary seems to be followed by an unconformity in the air-
photogeological survey. ’ ' '

The boundary between B and C formation can  not be observed
owing to the lack of outcrops,  but on the air-photograph, the st-
raight lineation is found between these formation and also the
structures of these formation are discordant so that a fault
is assumed to exist along this boundary. The throw of this fault
is . uncertain, but is assumed to be over 3300 feet.

Kanze nose structure
This structure is affirmed to exist near the coniluence of

the fun Chaung and the Ahlon Chaung, by the pursuit of the marker-
B, and it is also supported by the results of the bio-stratigra-

. phy and the air-photogeological survey.

In the west wing of this structure, the dip of formation ig
30° - 70° and somewhat irregular and in the west wing it . 30°
- 60°, i,e,, this structure is steep on the westside and gentle
on the eastside., 0n the banks of the Pashin Chaung to the south,
these dip changes abruptly to 85°.in the west wing and 60° in

‘the east wing, suggesting the existence of the reverse fault with

eastern-dip along the axial part of the structure.

In the west of this anticline, Kyaingyi syncline is also

easily found %opographically by the ridge of the sandstone of F
formation, From the results of the air-photogeological survey,
this structure is supposéd to be divided into many parts by
cross faults, but it is not yet defined by the field survey.
In the south, this structure continues to the Tondaung anticlines
and turns into monoclinal structure in its extension towards the
north, so this structure may ~disappear in the deep under ground
and turn into a monoclinal structure. : : :
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_axes shows

The area of Tantabin and Kyangin

In this area, the anticlinal structure was surveyed by

Stuart and this structure was recorded as the series of anticli-
hal faults, This structure is formed of twe antilines whose

a slight discrepancy in east and west; Tantapin anti-
cline in the north and Kyangin anticline in the south, These
anticlines &are cub by a fault running east and west alonsz the
Pauktan Chaung., It iz sssumed that these two anticlinesdhrc
formerly a single anticline, but by a structural movement, the
southern half of this antieline slipped off towards the west in
the vieinity of the Pauktaung Chaung, forming the constricted part,

Hence, the Tantabin anticline sinks nesr the Pauktaung Chaung
and continues to the Kyangin anticline Torming a saddie, The
Akauktaung syncline in the west of the Tantabin anticline closes

also at the Paudtaung Chang and continuer to Petiye syncling in the
west,

Kyangin anticlinal structure

The N-S length of this structure is about 6 miles apd the
width of the broad northern part iz about 1.9 miles. It ic
found that the formetion ha: steep diu or overturns and the
small faults -ore developed in the area of this anticlingl axis.

]

This area is composed mostly of mudstone of presumaily D
formation which contains the fenticular sandstone, The southern
part of this anticline is sinking gradually, while the northern
part 1ls spreading to assume a structure suggestive of double
anticline, and the end iz plunging to form a domic structure
having a steep northern dip of 70° - 80°, At the top of this
anticline angd iis extention, three mud-voleances szre found and
it i said that the indication of natural gas has been recog-
nized, but this survey is done in dry season, so that, thsse
indications are noi recognized. )

Tantabin anticlinal structure

This structure 1s an enticline running along the Pauktaung
Chaung in the gouthern extention area of Eyangin structure devi-
ating slipghtly to the east. This structure is only found along
the Irravaddy Kiver from Kyainzu to Tantabin by the reason ihat
this structure 1s covered broadly by the alluvium of the Irra-

waddy River. In this cutcrcp along this line, the ares of anti-~

c¢linal axis 18 composed of the sediments of E formation with
very complex strike and dip, containing many calcareous nodules

" and irregularly distributed calcite veins.

Stuart assumed a fawit between Pyawbwe formation to the sast
and Okkmintaung Sandstones to the west of this structure, but
according to the present survey, both wings of this antigllne are
of the same E formation and the dips of both wings are increased
towards the top of this aniicline, In this area, complexity of

the strike and dip of this formation implies the disturbed struct-

Ur'c.
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" As this structure are covered broadly by the alluv1um, the
structure can not be clarified by the field survey, but from
tne results of photogeological survey, it is recoghlzed that the
lineation is opened towezrds the south and calmination is obser-
ved in the south of Tantabin and in the west of Kyaungon.,
Besides, along the stream in the west of Kyaungon, the outcropu of
D formation with eastern dip are found, it suggcst that this
structure is rising towards the south.

| Considering the complex strike and dip of the formation at
the axial part, this Tantabin anticine 1s supposed Lo be un-
favourable for natural gas, :

Akauktaung syncline

This syncline dis a smooth structure along the Thayetmyaung
Chaung in the west of Tantabin anticline. The northern end of
this structure closes at the east of Tonbe, and the socuthern end
glsc close gently in the vicinity of the Pauktaing Chaung form-
ing a comoosite syncline. This syncline is  surrounded by hills
ol sandstone of F formation, forming hanging cliffs to reveal a
characieristic topography, The faults of this area are considered

as occurred during the formation of these structures of anticline
and synclwne. : '

These fanlts hawe the strikes of NE-SW and along the Pankta-
ing Chahg, with almost mo throw. Besides, the faults with small
throw #r¢ alsc found along the anticlinal axis, Eetween the
west bank and the east bank of the Irrawaddy River is found a
gap, which is also presumed from the results of gravimetriec
survey. This fault is a very large thrust from the east, and
its throw is estimated to be 2000 ~ 4000 feet.

The area of Prome Hill
Prome Hill anticlinal struéture

Along Prome Hill which extends southwards from Prome, an
anticline has been known. From the results of the photogeologi~ -
cal survey also, this structure is confirmed. The length of |
this structure 1s about 5 miles in H-$ and its width iz 2 miles
in E-4, The north end is cuf by the E-W fault passing through thc
gast of Lepandan vlllage anhd the aouth end ig gently plunglng
in the east of Paungzyck village,

For the preliminary survey to see whether it was worth pros=

“pecting or not six to seven routes were selected, and the results

stoved that this anticlnal structure had the eastern slope of
about 30° and western slope of about 60°, and on the west w1ng,

a reverse fault parallel to the anticlinal axis was assumed

whose throw being assumed as small, By the grav1metrlc survey too,
the slender area of high gravity anomaly extending in N-§ direct~
ion was found. 1n accordance with the anticline.
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As the result, a parallel anticline is assumed, oul cwing
to the roughness of the survey and scantine

38 of outcrops, the
characier of the west side faults 1= not made elear, But it is

certain. that this fault 15 a thrust towards the west, The dip of
this thrust is not defined, so the cross—-section of 1% iz conpgt-
ructed with the consideration of the two cases in which the dip

«18 steep and gentle, but it is de
left for the result
survey,

sired that the conclusion ig
5 of the next detailed field survey and seismic

This structure is thought to te so highly worthy of further
prospecting, that it iz desired that this structure ywill be
cleared up by means of the detailed field survey, the geismic

survey and drilling for the decision of its stratigraphy and
structure,

5-3-3 Age and correlation

From the results of re-examination of the composite geological
map of B,0.0. offered by P.M.D.C. and cther published references, ste.,
the correlation as shown in Fig. Geol. 7 iz conslidered, but the
relation between typical area and this area is not taken intc consi-

deration, owing to the scanty references,

In the middle part of ¢ formeticn and D.E.F. formaticn tephrole-
pidina, Planortulinella and Miogypsina, etc. arc found; and 1n the
U;E and F formation, many planktonic foraminifers inecluding Globorotelia
fohsi berisanensis LeRoy, G. mayeri Cushman and Ellisor, Globigerinoi-
des bisphericus Todd and G. glomerosus Elow,etc. nre alsc found but
no Urbulina, Etesides; 1n C formation though plankionic foraminilera
are  found, number of the samples is few and badly preserved.

From these paleontological data, the aze of each formationig
determined as follows:

a) The formation:under F formaticn cre of the age oilder than that of
the so-colled Orbulina surfzce 1}

b) The middle and upper narts of ¢ formation, and U,E and T formation,
ar¢ not differed in the higher and planktonic foraminifera ang
are correlated to the Glebigerinatella insueta zone in Central
‘and South America, especially D, E and I' formation are ‘correlgted
to the upper part of this zene, Glebigerincides bisphericus Subzone.

c¢) Heferring to the plankbonic zones on Venezuela which are useq 58 the
standard stratigraphy from the present knowledge, the s%tuatlpns of
our paleontological samples are as shown in the follow%pg tagles.ﬂ
From the results of the correlaticn the age of‘all the Io?matlgnr from
the middle part of ¢ formation to F formation is Aquitanian,

% 1) See the references by Finlay H.J. ( 1947 ), Le ROy, Wq
( 1948, 1952 ), Gloessner M,¥. ( 1954 ) and Bowen R.N.
( 1955 ) ete,

— 63



Takile 1. Staaéard bicstratigraphy in Venezu@lﬁ
{ By Blow W.H., 1959 )

AGE

PLANKTONIC

ZONES -

Burdigarian

Aguitanian

. — .

Globorotaria
fohai Zone

Globorotalia fohsl Zone

e o e et T e A A 4 i M et £ V. TR e . e S .28 ' e B e,

Globorotalia fohsl barisanensie Zone

{Orbuliha'S&rface)

H

. Globigerinstella

Giobigerinstella insusta ~
Globigerinoides bi%ﬁherlCd uUbZOﬂL

e A g ST Tl P N it e g

insusta Zone

Globlgerinatella insueta -~

Glablgerlnolﬂe& trlloba Subzcne

Beslides, on ths date by Tainsh, 1950 and EOAFE, 1952, the former
opinions on the stratigraphy and age of the Tertiary formation
were such aa shown in the following table, bub this is so differed

from the re

aults of the stratigraphy and sge obbtained by the pre-

sent survey, that there are many problem awaltlug the solution in

the fulture,

Table 2.

‘The stratigraphy and ages of the Tertiary formations

in Burma  ( By Tainsh, 1950, ECAFE, 1962 )
General Time Scale Local Nomenaleaturc
Pliccene & Upper Miocene | Irrawaddy System
. : e - S S
Upner & i Vindobenlan . Obogon Alternations
Kiddie Buedigarian i Hyaukkok Sandstones
Hiovsne _Aﬂaltaﬂlaﬁ % Pyrwbac Clays & banﬁgtsnas
: : - p&gu Syshem T Sa
; Ghattlan K 0khm1ﬂumUHﬂ Sands toneq
Uligocens Ruplizn Radaung Claya
T} Sannoisiap Shweastaw Stage
| Bartonian Upper Eocene Yous Sta:e
Auversian | : Pondaung uaﬁthonOS
bocene Lutetian Ml&dle Eocene - abymn Plays
| Cuisian _ Lowar Eacene Tllln uanastanes
Sparnacian ' Lapgshe Gahles with
- Puungggl Conglomerdtc
Thanetian Palaeccens |
n Montion ;
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Namely, if the age of each formation in the standard area is
right, the formation correlated to Oligocene as formerly consi-

- a 3
dered, 1.8., the most part of Shwezetaw, Padawng and Okhmintaung
are- laciing in Kyangin distruct.

If the former considerations of the age of these formation :irc
QOubtgul, what will be the relation of the ages of the furmaiions in
Kyangin area and in the standard avea ° '

We are very emphatic about the hecessity of the dizcussion of
these problems. TFor the plan of prespecting the natural sas, and
the precedence of iLhe cich aven i the SUTVEY Was to be (i

the grounds of the concideration of hi

storical geology and peleo-
seopraphy of the Tertisry 7 a5t} e e : . oG
geopraphy ary lormations bearing oil and gas ~fier the
re~examination of corrclation tetween the formation of the standard
area and those of Kyangin area, '

5-4 Petroleum geology

5-4-1 The indication of petroieum and notural gas

v

The detection of the indication of Detreleum and natursl gzs in

the areas of fyangin and Petye was very difficult owing to the dry
season.

fmowing that near the juncticn of the Pashin Chaung and the
Irrawaddy River to the secuth of Kyangin uwhich was outside of the sur-
veyed area, the indication of natural gas had been rscognized, the
servey was made but in vain, In the vieinity of fwinhla, sbout 5.8
miles WSS of Tonbe, some indications of natural zas were recognized,
One of these was seopage with stink and slight '

za
littering on the water
surface, in the gray silty mulstone of ¢ formation.

S
i
the villager told that a few yeazrs ago, they got a small cuanvity

of oil with weater from the well through the Lamboo casing, in the
drilling time, but this was filled up in the time of thiz survey.
Besides this, 1t was said that the oil Iilm aroze on the surface of the

cwell water in the village, but it was not defined perhaps owing to its
scantiness., In the vicinity of Kwinhla, tco, some indications of oil
in the same formation were also mentioned, but we had not enough time
to survey thils arca. Mud-velcanos were found in the south west of
Shandwgi, in the south east of Aleywa and on the top of hilis in the
west of Chinmyaun along Kyangin.anticline,

The hill composed. of the eruptive deposite in the south west of
Shandwgi is about 1,5 miles in radius, and has three craters, from
which mud have been erupted intermittently, forming mud cones with
9 - 15 feet in radius and 1.5 ~ 2 feat in height. The erupiion of
the one in the south east of Alejywa ceased recently, and the crater
was not found, the top being flattened out. The radius of this hill
attained to 2 miles.

The other one on the hill in the west of the Chimyaung village in
the south of the other two is asmaller, bub it has two or three craters
on the flat of the hill ridge from which small quantity of water and
combustible gas issueus.
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Dewides thece, 1. Stuart had pointed out that mud-volcanos were
found in the north of Shandaygyi. By photogeologic survey also,
probably a crater was perceptible, but the field survey was not done,
These mud-volcanos are arranged in a row along the complex part of
the crest of Kyangin anticline and also along the faults crossing the
axes of it. TFrom these facts, it is assumed that these mud-volcanos .
erupt  through the cracks of these faults,

in the area of the Prome Hill, the indication of petroleum and gas
was not found in this survey and no knowledge was obtained, either.
As the failure in finding the indication of petroleum and gas was

probably due to the dry season, the survey in the wet season would be
desired. ' . :

5-4-~2 Source rock and reservoir

For the appraisal of scurce rock, the samples of source rock
collected in this survey were subjected to liquid chromatographic.
analysis for Naphtha-bitumen, but, for the limitation in days of survey,
Kera~bitumen ¢Carbon analyses of these samples were given up.

(1) Method of analysis’

. By the heated circulating extraction with the mixed, solvent
of benzen-alkohl-aceton from the dry purverized samples, the
amount of Naphtha-bitumen ( T-0-E o/oo ) were gotten, These
samples were also subjected to the ligquid chromatographic analysis
in-which activated alumina was a carrier and then the ratios of
compositiong of the saturated hydro-carbon (Ar), the asphalt (As)
and the porarizing {Re) material were obtained,

The liquid chromatographic analyscs were made by means of
the extraction method in which n-hexane, benzen, pyridine, aceton
and methanole were adopted as the extraction solvents., For
finding the quantity, the weight of the resulting sample was mea-
sured after removal of all the solvents by evaporation,

(2) The results of analyses

The results of these analyses arc shown in Table 3 and the
summary of them -are also shown as follows: ' '

i) The quantities of naphtna-bitumen { T-0-E o/oo ) of the
‘samples ranges from 0.11 to 0,55 o/oc. The sampleg of B,C,D
and a part of E formation has relatively high quantities of it,
.5 L ofoo, while the other part of E. formation, F,G and H
formation sbiow  the values as low as 0.1 & o/co0,

ii) The composition ratios of these samples are shown in the
triangle diagram in Fig. II. 1In the diagram, the samples
collected from B,C,D and E formation are distriouted in the
lower central part showing the scantiness of the hydro-carbon
components and these formation will be clazgified as the
source rock type, and a part of F formation, and G and H
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Table GEOL-3 RESALTS OF LIQUID CHROMATOCRAPY

Sample . |Description [T-O- E| Chromatogrophic comosition (%)  Ar As _ {Type of
: Route |Formation /

No .| - of Rocks | (%a) [P-NT ar | as [ re N ~Re |Mother Rocy
PR- 13 |PromeHil| H g. Siltst 0.12 | 255 2,i 149 575 o.c8 0.25 Ef
iPR- 1 O - G s 0.08 | 34.3 18.6_ 3.3 15.8 055 | 2.00 E3
PR-_ 11 _ 3 G . 012 18.8 8.8 20.8 41.8 .00 050 E2
PK - 15 iKydux San F . Q.12 2.1 2.1 44,7 51, 1.oo0 | o.asa Ei
T8 - ¥ |Maungle F . G0 1 37.8 8.9 53,3 0,0 0.24 | 0.00 Ez
KYAU-2 |Kyoukdwind 3 P 0,13 9.4 2.1 £7 .2 473 2,20 ] 2.08 £,
TN - 15 |Tanrabin E 9. Madst 0. 29 6.4 7.6 a1.a 45.2 1.10 0.g2 (o1
TN-i2 . E . 0. 50 9,0 8.0 40.2 426 0.89 i .04 ci

K-10|Kun C i} B 0.55 5.0 4.6 37.9 52.5 0.90 572 ]
K-13 Cu D ' Q.19 10.6 0.0 42.7 46.7 0.00_| B0 gl
K-186 D + 0.40 4.9 6.9 40,5 48.1 1.57 | D.78 pf

A - T |Ahlen.C C ¥ 0,47 6.4 4.3 40, 49,2 C.67 Q.B2 D3
A1 1 [ . 0.36 6.9 13.9 36,1 as.l 206 | 084 [ ol
A-15 3 c s G.21 1.9 3.6  47.6 36.9 300 | 1.2% "o,

K -24 |Kun. C B d%.g. Mdst 0.46 1 6.2 8.6  az.7 32.5 0.53 112 DI

A - 22 |Ahlon.C B 4 c.i19 | 18 4.3 53.8 258 0.17 z.08 oY)

Fig. GEOL. -15 Liquid Chromatographic Tri-Composition Diagram.

P~N+ATY

Triangulial Diagrammes
showing P-N+Ar-As-Re
Composition of. Liquid
Chromatographic fractions.




formation are. dlstrlbuted in the central part of this dlagrmn
which implies the abundance of the components of hydro-carbon
showing the reservoir type.

The conclusive remarks connecting the results of the analyses
of organic chemistry with the observatlons in the field survey

are

1)

as follows:
Source rock

As the source rock of oil and gas, the mudstones of C, D
and E formation are considerable, but in the B, F, G and
H formation ne good source rock is found. As for B forma-
tion, if the rock facies changes into mudstone in the plain
of this region, just as the mudstone facies is found in
the west of the Arakan Yoma, this formation may also be
classified as the source rock type, but it is not made
c¢lear by the results of this survey.

The light greenish gray mudstone of E formation is
similar to the core samples of Pyawbwe formation in Chauk
oil field in possesion of Rangoon university; hence this
mudstone is considered as a good source rock of oil and
gas., The mudstones of C and D formation are more hlack
than those of E formation and the former is considered
better as source rock of oil and gas than the latter.

From these considerations, the mudstone of this re-
gioh dves not much differ from the source rock of Burma oil
Tield. This means that in this region, the acguisition of
0il and natural gas can be well expected. #As the oil re-
servoir, calcareous hard sandstone and limestone of G, D
E and ¥ formations seems to be fovcurable rocks.

For the F formation, both the calcareous sandstone
and intervening loose sandstone are ecxpected as the
reserveir, But, the porosity of this calcareous sandstone
is less than that of the sandsione, and so the value of
the former as oil and gas reservoir is - lower than the
latter. 4s for the types of limestone 0il or gas reser-
voir are variable, the estimation of the value of limes-
tone reservoir only from the field observations ig
very difficult, From the knowledge of the reference, the
rock facies of Ollgocene and Miocene of this region are
more fine than that in the north oil field.

The direction of these development is not clarified
in this survey, but the calcareous sandstones interposing
in C - B formation are assumed as the seashore sediments
considering from the production of higher forminifera,
hence it c&n be expected that these %OdlanLS are well
developed also in this region, B
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Consideration

As above-mentioned, it 18 defined that the age of the formation
of B, £, F extending at least to the middle part of { formation which
ve have surveyed, 15 below the so—called Orbulina surface and corre-
lated to Aguitanian, The ages of the formatiors according to the
results of this survey are different from those in the references,

the re-examination of the age and the correlation with the formation
in the standard district are necessary,

Lesides, judging from the investigations of palecgeography and
higtorical geology, the oil-geclogical estimution of this

5 region must
be made to decide the order of survey area, and then the prospecting
should be made.

Stuart pointed out that in this region there was very litile
possibility of the existence of oil and natural gas, Lecause the upper
part of Sitsayan Shale was wanting owing to the unceniormity at the
base of Miocene,

Apart from the problems concerning the age, if the correlation by
the B.0.C. is right, in the east of Petye and the west of Lyangin,
there is no pessibility of the unconformity existing between G, D
formation corresponding to Sitsaysn Shale and the overlain formation L.

From the results of photogeclogical survey, it is assumed that tl.
sandstone of D formation is developed in the hills to the south of
Tonbo ard is gradually changing into mudstone towards the south and
west, It is considered that this boundary is not an unconformity sno
is attributed to the phase trensition, Considering these conditions,
the inference of unconformity is bassed on the changze of the rock facici.

In this region; calcarecus hard sandstone and loose fine sandsione
of F formation =re developed; copecially the latter aspeared to be a
good reserveir rock to the naked cye.

As for the source rock, the mudstone of C, T and E format;on is_
also developed, The mudstone of E formation in this distrigt 16 quitc
similar to the core samples of Pyawbwe Tormaticn in Chauk Oil Field in
possession of Rangoon university. Besides, from the resulEs of the
observation with the naked eye and the chemical anslyses oz‘the organie
materials, the rocks are not be non-petroliferous as mentloneg-by }
Stuart. The mudstonesof C and D formation arc more black than those ol
L sormation and the rocks nr iit to the source rock from the results vl

-the organic analysis.

Summarizing the above-mentioned results,.thfre are e?ough ?%isébliin
ty of the develooment of oil ard natural gas JQ the 5u{u0u$r§ wit in:
and E formation zs the source rock and the sandstone of D formation axa
I formation as the reserveirs. A4s promissing structures, Kyangin,
Tantabin and Prome Hill anticlines were found.

‘The both wings of the Kyangin anticline are stcep aEd in ?he ?op
of this structure, there ¢ some faulte and-llsguref,o'{?e mfufvg_—
canos with the spouting of combustible gas alogg BPQS@ 1}?cgre?.aﬁ .
faultg ore found. These volcanos 2re i@und in the norzniig ﬁ&rarigi
southern part of the cttlmination of Kyangln structure, at least parts
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of the structures preserving oil and gas in this anticline are
destroyed in high possibility. Besides, in the axial part of this
anticline, the formation near the lower part of D formation is outcrop-

ped, hence there are little possibility of the existence of oil under
the ground. o '

In the Tantabin anticline, for the scanty outerops of rocks the
structure 1s difficult to define. Judging from the results of photo-
geological survey the culmination of it is situated in the south of
Tantabin, and in the northern sinking part of it, at the outcrops on
the banks of the Irrawaddy river, a very complex structure is obser-
ved, sugesting the structure originated in the folding. From these
considerations, it 15 assumed that this culmination is not stable,

The Prome Hill anticline, in which the E formation outerops
along the Irrawaddy river and D formation on the top of the calminatiun
is thought to be nearly a stable anticline with the western steep
wing and eastern wing of the gentle slope, notwithstanding the western
wing of it being cut by a fault.

And as the result of the photogeclogic interpretation, the fault
is considered to have a small throw and the structure is such
as shown as case 1, in the sectional Figure. But as the general
tendency seen in the oil field in the middle Burma, faults in such-
structure may have a gentle slope and increasing throw in the depths,
and in that case, this structure iz also assumed as the Case II in the
Section. '

As the outcrops on the axial part of the anticline are G formation,
it is considered that ¥, D and C formation may be the possible oil
bearing formations Mcr detailed field survey, seismic survey, and dril-
ling for the investigation of stratigraphy and structure are also nece-
"ssary to decidé these problems, '

Judging from the results of the gravimetric survey, in the cast
Prome Hill, there is: the zres of large low-gravity anomaly ranging
from the west cf the oil field in the north to the delia region of the
estuary of the Irrewaddy river. This low-gravity anomaly area ig
probably the main part of the tasin of the Tertiary deposits.

The former oil fields developed in the east of this basin. The
eurveyed area 1s situated in the middle part between this gravity ano-
maly area and the Arakan Yoma to the west and this area - suffered
apretty hard structural movement. The magnitude of this movement
gradually diminishe® towards the east followed by the more stahle
structure. Judging from these facts, the Prome hill structure is tho
most promissing for the production of oil anhd natural gas,

In Tondawwy anticline, the indication of oil is known from the
past, arnd in the 'village of Wwinla 41 the west of Tombr, and alou unl
the Kyangin anticline mud-volecancs the indication of oil ig found in
this survey, If the structure is favourable, there would be sufficient
possibility of producing petroleum and natural gas,



Conclusion

The Kyangir and Tantabin anticlines aimed in this survey diminished
in the merii of survey for petroleum and gas owlng

to the structure and
the vacaney of the formation.

From the results of the primary survey of the structure and the
stratigraphy it ls assumed that the area of Prome Hill anticline is
worth while exprolation for petroleum and gas in thic region. But as
the fault is found running peraliel to the axis of the anticline in
the western wing and ancther doubtful pointe existed, the decision
must be done after clarifying thesc points.

For the solution of these problems, the detailed survey and
selsmic survey should be auickly done as well as drillinpg for the

investigation of stratigraphy and structure.

From the results cof this survey, it is ¢ &

F formation and at least middlc and upper part formation nre to
be correlated to Aguitanian by Below W. ¥ { 195% ), being differcnt
from the former knowledge so that more deteiled investigation would be
needed.

T

a2

The paleontological study is alsc desired fo
It would finally be the mgol economie process to proceed
consideration of the order of preference of the =1
be surveyed in Burma, baszed oh the results of &
and paleocgeographical investigations.
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Fig. GEOL-10 COLUMNER SECTION {( WESTERN PART OF PETYE ARFEA)
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and so forth, hence the area

detailed in the followj_ng.

Opinion

This survey was made

. ) as a part of the § : apecti .
‘explorabion of ipa natural 54ap ot the fundamental Prospecting for the

-

: . : £85 Tresources in Seouth Burma Bagin, TFor the
%Edgefeﬁt Qf th?_mﬁ?l?s f9r 0il and gas explcoration over the whole area,
€ geological investigation ang Tield survey are important, and hence; it

15 desired that the various kinds of survey will further be continued,

In this area; it is assumed th
& part of D formation and | format
rocks for oil and gas, and parts o
also as the good Teservolir, therofl
of the existance of o

at a part of B formation, ¢ formation,
ton are considered as the good source
B and D formation, F and ¢ formatiun

X ore, these are assumed tc be in fayour
il and natural gas pool.

Taking'into tonsideration the
are recognized in this area,
the natural pas is formed in

: fact that indications of oiil and gas
it is quite possible that the reservoir of
Fhe favourable structures such as anticlinea -
1s regarded as worthy of further prospecting.,

{rqm_tbe resulis of this survey the anticlinal structures or the
s?ruc:ures mpressed regarded as possible anticline were recoghized in ten
districts of this surveyed area. FEach structure of these apticlineg ig

(1) The structure in the middie part of Prome Hill

a)  Situation : 18%30¢ ¥, Lat., 95°16' E. Long.
b)  Referrcd survey - Photogeologic survey, gravimetric survey
and field geological survey,

¢)  Structure : This structurs is the anticline with steep
slope associated by the thrust from the
east on the west wing and gentle slope on
the east wing., The throw of this faults
1z =mall on the surface, but the dip of
this fault in the depth is unknown,

d) Stratigraphy : For the G formation is outcropped in the cul-
: . mination of the anticline, the concievable

formation as gas reservoir are F, D and C
formation,

e}  Consideration : This structure is meritorious for prospect-
: ing of oil and gas, being stable in some
extent. The seismic and the ditailed geolo-
gilc surveys or drilling for stratigraphy and
structure are necessary in future. Especial-
ly, to clarify the character, the dip ard the
trend of the fault will be needed.

{2) Structure in the southery Prome Hill

a)  Situation : 189341 N. Lat, ; 95018 E. Long.

b) HeferTed surveys 3 Photogeologic survey and. gravimetric survey.

- 95—



(3)

(4)

e) - Structure :

a) Stratigraphy :

e}  Consideration :

Myanaung structure

a)  Situation :

b)  Referred surveys :

c) Structure :

d)  Stratigrephy :

e) = Consideration :

Mayéman structure

a) Situation :

b)  Referred surveys :

From the high gravity anomaly, the anticlinal
structure ls assumed. In the photogeologic
survey a fault approximating an anticlinal
structure was ouserved, which might stable
according as the orientaticn of the fault.

The surface is covered by the rocks of the
Irrawaddy series and Platean Gravels belong-
ing to the levels considerably upper than
those in the middle part of Prome Hill
structure. Therefore, the formation of this .
structure are assumed to be thosec of the
level about 1000 feet deeper than those of
the middle part. The possible formation

~containing the natural gas are supposed to
" be G, I, D and C formation,

This structure is worth prospecting, for it
seemed to be a stable structure with a
culmination. .

The déetailed seilsmic survey is desired
in future in crder to clarlfy the true form
of the structure

18%16" N, Lat., 95°20' E, Long.

Photogeologic survey and gravimetrie survey.

The anticlinal structure resulted from the -
photogeologic survey reveal & good corres-
pondence to the high gravity anomaly; which

‘suggest the existence of a gquite stable anti-

cline, though small in scale.

From' the results of gravimetric survey, this
structure is deeper than the structure in _
southern Prome Hill, however, it is not de-

‘fined directly, for this is covered by the

quaternary sediments,. G, F, D and C forma-
tlon is assumed as the po ssible. gas resers-

voir in the depth,

If the closed structure are defined by the
seismic survey, this structure will be well
worthy of te t—drllllng.

18937' ¥, Lat,, 95°40' E. Long.

Photogeologic  survey and gravimetric survey.



(5)

¢)  Structure :

a) Stratigraphy :

¢) Consideration :

Kyithe strueture
a)  Situation :
b}  Referrcd surveys:

¢)  Structure

-d) Stratigraphy

The area occupied this atructure assumed
by photogeologic survey showed the near
correspondence to the high gravity snomaly
aréa., Besides, from the results of gravi-
metric survey, this anomaly is indicabed by
the distribution of F formation, showing
monoclingl structure, and in the west side
of low gravity anomaly, a fault is assumed,

This area is covered by the Quaternary sedi-
ments, but it is largely eleveted part,

The T and G formation are partly eroded

awdy and only D and € formation are assumed
as the possible gas reservior beds,

This structure was assumed as an anticline
or monocline associzted with a fault, and
therefore, it is necessary to clarify the
structure by the seismic survey,

If this structure are presumed, as an anti-
cline, it will be wurthy of prospecting for
the natural gas,

18937 M. Lat,, 95°07' E. Long.
hotogeologic survey and gravimetric survey,

The gravity high ancmaly area sgrecd with
the area of the anticline assumed by the
photogeological survey., This strustual
series continue to the Tantabin, Kyangin
and Tondaung anticlines,

It is assumed that this structure is very

. camplex in the same way as Tondsung and

Kyangin structures in which Tertiary sedi-
ments cropped oul on the surface, Besides,
if the gravity high anomely is a indieation
of F formation as in Maysman, the gravity
low anomaly area between this and the east
Mayaman siructure may be assumed to be
corresponding to the anticline associated
with a fault, '

In the case that the Kyithe structure it-
self is an anticline, the formation below
F become pogsible to be the object of pros-
pecting, but in the case that east low |
graviby anomaly area is an anticline, the
only D and § formation are expected as the
gas reserveoir bed.



(7)

o

e)

a)

b)

c)

d)

e)

Consideration :

'Tantabin structure”

Situation s

Referred survey :

Structure H

Stratigraphy

Consideration

Kyangin structure

a)

b)

)

Situation :

. Referred survey :

Structure :

Stratigraphy :

Consideration :

In either case mentioned the structure is

‘considered very complex and besides, the

ladding of formation was also found.
Hence the merit of prospcctlng for gas is
dlmlnlshed

18022' N, Lat., 95°11! E. Long

Photogeologlc survey and field geologlcal
surveys. .

The exiztence of anticline is certaln but
because of the scanty outcrops, the detall
of the structure is not defined.

By the results of photogeologlc qurvey, the
culmination is situated in the viecinity

of the mud—volcanos in the north-east of
Aleywa,

Near the axial part of the anticline a fault
was assumed, and. this made the structure
hlghly complex.

in the mﬂrmna%'mn area of this struetiwe, D
formation crop out and then only C formation

is expected as gas reservoir bed,

Owing to the complex structure and lacking of
formations, the merit of prospectlng for gas
is dlmlnlshed '

180” PN, Lat., 95°01' E. Long.

PhotOUColoclc survey'and figld geologlcal
survey. ' :

-Thls structure is the antlcllne with steep

slope of 70° - 80° and partly'the formations
are overturned.

This structure is cut off at pldcog by the
NE-SW faults and, in the area of the dxlo,
the small faults were also found,

In the extension of this structure, mud-vol~-

canos. were recognized. -

The outerops in the culmination is the D

formation, Only € formation is expccted as
the gas and ©0il reservoir bed.

BEc&uce of the complex structure and lack

of the formations, the merit of prospecting
is diminished.
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(8) Tondaung structive

(9)

(10)

- a) Situation :

b)  Referrcd survey :

¢)  Structure :

d) Stratigraphy

e) Consideration 1

Kogwe Hill structure

a) Situation

)  Referred survey :

¢)  Structure :

d)  Stratigraphy :

&) Consideration :

Kanze structure

a) Situation :

b)  Referred survey :

18°13' N. Lat,, 95°10' E, Long.
Photogeologic survey

The direction of this anticline is nearly
N-8, and this structure is made complex by
being crossed at places by the faults
ruhning in NW-SW directions.

The top of this anticline is composed of the
D formation with limestone and the foot of

this structure is covered with the E for-
mation,

Uwing to the complex anticlinal structure

cut by many faults into pieces and the scanty
promissing beds except the B formation, the
merit of prospecting is low.

18%5' N, Lat., 95°19' E. Long.
Photogesclogic survey.

The structure having an anticlinal axis in
The W~5E direction was recognized along the
east side of the Kogwe Hill,

The anticline upheaving to the north and
sinking to the south part was assumed,

The hills are covered with the I formation
and the east side of the enticline is covered
by ihe floed plain, sco that the sequence of
the Tertiary formaticn is npot certain,

It is, however, assumed that the sequence
will be nearly the same as those of the
Myanaung structure,

The steble anticline is expected. For the
structure is rising to the north and sinking
to the south, the position of the culminat-
on is not deffined. It is desired to excute
Tirstly the gravimetric survey to grasp the
outline of this structure,

18917 N, Lat., 95°08' E. Long.

Photogeologic survey and field geological
SUrVeY.
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c)

d)

e)

Structure

Stratigraphy :

Consideration :

In this area, the structure was found to be

a nose structure, of which west wing ls
somewhal disturbed having a dip of 30° - 70°
and east wing is 30° - 60° in dip. o
Hence, this structure is an anticline genoral-
ly steep in the west and gently sloping in
the east,

In the south part of thl structure the dip
of west wlng is 85° and that of east wing is

'60° and, in the axis of this structure, the
reverse ’ fault having its hanging wall on. the

east side is recognized. :
In the north part, this structure is conver-
ted inte a monocline, '
Judglng fram the results of the photogeolo-
gic survey, it is supposed. that this struc-
ture is at places cut by the cross faults.

The F formation is streched out to the Qouth

in the nosy shape.
The structure is complex and no culmination

was found. TFrom these facts, this structure
is worthless for prospectlng.
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Appendix 2 Statistics of the Gravimetric Survey

Total survey period L4~Feb, - 30 April 74 days

Field survey pericg 18-Feb, w——e 21-April 63 days
No. of H Base stations 11 stations

Ho, of & Basoc ptatlions S stations

Ho, of stations 1365 stations

Total 1385 stations

Survey area 370 59. miles
Length of the levelling survey 432 miles

Length of the plane table survey 33.4 miles

Interval of stations 0.3 miles

Gravity density | 3,74 sta/mi2

Gravity Coverage 0.27 mi?/sta

Overall Production 559,5 sta/party-month
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