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Forward

Climate change, urban community growth, economic development, and an
increasing population are causing impacts on the environment and the quality of life of
the people. Geological information, mineral resources, and geochemical baseline data are
crucial foundational data that can be utilized to define the management strategies for
natural resources and the environment, thus enhancing the population's health and

quality of life more effectively.

Moreover, with the current technological advancements and alterations to
Thailand's geographical blueprint, which serves as a foundation for map production, the
old digital maps of the Department of Mineral Resources have become outdated and
misalisned with the new base mapping system. The foundational data from the
Department of Mineral Resources is increasingly essential for processing the growing

volumes of big data.

The Department of Mineral Resources has undertaken a project on the
geological and mineral resources survey and preparation of geo-database, conducting data
collection, chemical analysis, data processing, and updating the data into a modern digital
format to ensure its accuracy and relevance. This initiative is intended to facilitate
integrating digital data processing with other datasets, leading to more sustainable and

effective management of natural resources.
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1. INTRODUCTION

The project on the geological and mineral resources survey and preparing
a geo-information database for the fiscal year 2023 is conducted in Chonburi and Rayong
provinces. It comprises three main activities: 1) the Preparation of Fundamental Geological
Information, 2) the Preparation of fundamental mineral resource data, and 3) geochemistry
exploration. Except for the final report, the project's Geo-database is published through
three channels: 1) the Geographic Information System database of the Department of
Mineral Resources, 2) the Open Government Data of Thailand, and 3) the Department of

Mineral Resources server.

This summary report is prepared in Thai and English, summarizing the full
project report on the survey of geological and mineral resources and preparing a geo-

information database in Chonburi and Rayong provinces.

1.1 Objects and purposes

To collect basic information on geology and mineral resources, including
geological information, mineral resource information, geophysical data, geochemical data,

and geotechnical data with the appropriate scales.

To update the geospatial database system with geological and mineral
resource information for the whole country, relevant agencies can use the data to their

advantage.
1.2 Project areas
Chonburi and Rayong province.
1.3 Data series that is prepared/improved and published

A project on the Geological and Mineral Resources Survey Project and the
preparation of a geo-information database has prepared reports for the dissemination of
information and has created digital data that is published through various channels as

follows:

1) Department of Mineral Resources Geographic Information System
database (http://www.gisdmr.go.th)

- Mineral resources data (mineral potential areas 1:50,000)

- Geological information (exposed rock data)

2) Data Catalog of DMR (https://data.dmr.go.th/dataset/emdb)

- Geological data set
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- Report (PDF)

3) Department of Mineral Resources server

- Geological data set

- Mineral resources data set

- Chemical analysis results of stream sediment for 26 elements

- Other analysis data

These digital resources have been made available to aid in various
applications, from environmental management to academic research, and to assist in the

informed decision-making processes required for sustainable development and planning.
1.4 Operational plan period from 2022-2037

After the fiscal year 2023, the province's development plan is considered
in the operation area designation of fundamental geological and mineral surveying
projects. In addition, along the western border of Thailand, which requires essential
information to study minerals economically, the geo-environment, and natural disasters, it

is also a region with a tin mining history. The areas of the operation’s plan are shown in Table 1

Table 1 Area of operations from 2022 to 2037

Fiscal year Areas Total area (sg.Km.)
2022 Tak, Lop Buri 22,606.40
2023 Chon Buri, Rayong 7,915.00
2024 Kanchanaburi, Nakhon Pathom 21,651.48
2025 Phangnga, Surat Thani 17,062.36
2026 Krabi, Nakhon Si Thammarat 14,651.01
2027 Chiang Rai, Phayao 18,013.43
2028 Phitsanulok, Nakhon Sawan 20,413.53
2029 Chiang Mai, Lamphun 24,612.94
2030 Phetchaburi, Prachuap Khiri Khan 12,592.76
2031 Trang, Satun 7,396.50
2032 Chumphon, Ranong 9,307.89
2033 Yasothon, Amnat Charoen, Si Sa Ket, Ubon Ratchathani 31,936.89
2034 Loei, Nong Bua Lam Phu, Udon Thani, Nong Khai, Bueng Kan 34,346.28
2035 Khon Kaen, Maha Sarakham, Kalasin, Roi Et 31,423.87
2036 Sakon Nakhon, Nakhon Phanom, Mukdahan 19,458.26

2037 Chaiyaphum, Nakhon Ratchasima, Buriram, Surin 51,719.19




2. CHON BURI PROVINCE

2.1 General Information

Chonburi province currently has a population of 1,593,338 people,
distributed across 11 districts, 92 subdistricts, 663 villages, and 1,080,822 households. The
districts include Muang Chon Buri, Ban Bueng, Bang Lamung, Phan Thong, Phanat Nikhom,
Sriracha, Sattahip, Nong Yai, Bo Thong, Ko Si Chang, and Koh Chan. The local government
comprises one provincial administrative organization, two city municipalities, ten town
municipalities, 35 sub-district municipalities, 50 sub-district administrative organizations,

and 300 communities, with Pattaya City being a particular administrative area.
2.1.1 Size and Location

Chonburi Province, located in Thailand's eastern region, encompasses an
area of 4,740.913 square kilometers or 2,726,875 rai, making up about 0.92% of the
country's total land area. Geographically, it is positioned between 12 degrees 30 minutes
to 13 degrees 43 minutes north latitude and 100 degrees 45 minutes to 101 degrees 45
minutes east longitude. To represent Chonburi Province on a 1:50,000 scale topographic
map by the Royal Thai Survey Department (series L7018, UTM Zone 47 North WGS 84),
A total of 15 map sheets (Figure 1) would be needed:

SHEET 5134 | (Amphoe Bang Lamung) SHEET 5134 Il (Amphoe Sattahip)

SHEET 5134 IV (Ko Phai) SHEET 5135 | (Changwat Chon Buri)

SHEET 5135 Il (Amphoe Si Racha) SHEET 5234 Il (Amphoe Ban Chang)
SHEET 5234 IV (Amphoe Pluak Daeng) SHEET 5235 | (Amphoe Bo Thong)

SHEET 5235 Il (Amphoe Nong Yai) SHEET 5235 [Il (Ban Chom Phon)

SHEET 5235 IV (Amphoe Phanat Nikhom) SHEET 5236 Il (Amphoe Phanom Sarakham)
SHEET 5236 Ill (Changwat Chachoensao) SHEET 5335 lll (Khao Chamun, Ban Siramun)

SHEET 5335 IV (Ban Tha Kloi)
2.1.2 Restricted zones under the Act

The Ministry of Natural Resources and Environment is responsible for the
conservation areas designated under the law, including the Department of National Parks,

Wildlife and Plant Conservation, and the Royal Forest Department.

Wildlife sanctuaries, no-hunting zones, and national parks are under the
responsibility of the Department of National Parks, Wildlife and Plant Conservation,
includes two wildlife sanctuaries: Khao Khiao-Khao Chomphu Wildlife Sanctuary and Khao
Ang Rue Nai Wildlife Sanctuary; two no-hunting zones, Bang Phra Reservoir No-Hunting Area
and Khao Chio No-Hunting Area; and Khao Chao Botong Waterfall Park.
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National reserved forests and community forests fall under the
responsibility of the Royal Forest Department, which includes nine national reserved
forests and 53 community forests, totaling an area of 584 rai, located in 6 districts: Mueang
Chonburi District, Ban Bueng District, Bo Thong District, Nong Yai District, Si Racha District,

and Bang Lamung District.
2.2 Geomorphology and Airborne geophysical data

Geomorphological and Airborne geophysical studies can be summed up as

follows:
2.2.1 Geomorphology

The geomorphology of Chonburi province can be divided into two main

groups: landforms and the drainage system.

Landforms in the area are: 1) Hill Geomorphology: This is characterized by
areas higher than 50 meters to 500 meters above sea level. 2) Plain Geomorphology: These

areas hight do not exceed 50 meters

Hill geomorphology can be further divided based on differences in geology
and geological structures into 1) Hills composed of sandstone mixed with claystone and

limestone hills. 2) Volcanic rock hills. And 3) Metamorphic rock hills.

Plain geomorphology is categorized into three types: 1) Rolling plains. 2)
Alluvial plains are formed from sediment deposited by water flow. And 3) Coastal plains

formed from beach sediment deposits.
The drainage system and river basins.

The drainage system and river basins are in the Eastern Seaboard watershed
and Bang Pakong River basin. It is divided into four sub-basins: the Eastern Seaboard

tributary basin, the Klong Yai basin, the Prasae basin, and the Klong Luang basin.

In terms of water patterns, in most areas, the waterways are of a dendritic
pattern, covering most of the Chonburi province. Water patterns are developed where the
rock layers have similar characteristics with similar resistance, and the flow is accessible in

multiple directions.
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2.2.2 Airborne Geophysical Data

The interpretation of airborne geophysical data in the Chonburi province
was derived from the nationwide airborne geophysical survey data collected by the
Department of Mineral Resources, conducted as part of the Geological Resource
Development Project between the years 1984 and 1986 (B.E. 2527 - 2529).

The interpretation of the magnetic intensity data (Figure 2, left) is divided
into four units: M1, M2, M3, and M4, defined by different magnetic intensity characteristics

such as shape, amplitude, etc.

Units M1, M2, and M3 are mainly spread out in the eastern part of the area
with moderate to very high magnetic values. These are associated with Hornblende granite
or metamorphic rocks, which may be exposed at the surface or overlain by other non-
magnetic rock units. Unit M4 is distributed in the western part of the area and has low
magnetic values, indicating that the rocks in the west contain a lower concentration of

magnetic minerals.

The interpretation of the radiometric data (Figure 2, right) is determined by
the representation of different colors on a ternary map and is divided into 14 units: R1,
R2, R3, R4, R5, R6, R7, R8, R9, R9-1, R9-2, R10, R11, and R12. High radiometric values, or
darker shades on the ternary map, are found in the western part of the area, specifically
units R8, R9, R9-1, and R9-2. This region consists of granite and sediments derived from
granite with high levels of radioactivity. Unit R10, found on the eastern side of the area, is
depicted in purple-pink, purple-blue, greenish-yellow, and purple-red on the ternary map,
correlating with the geomorphological characteristics of metamorphic rocks such as gneiss,
schist, and semi-metamorphosed sedimentary rocks. Unit R6 is distinctly red on the ternary
map in the eastern area, associated with weathering processes that may be related to
mineral deposits. Other low-value radiometric units correspond to sedimentary rocks and

other sediments scattered throughout the region.
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Figure 2 (left) Interpretation result overlay with Analytic Signal Magnetic Map (right)
The interpretation of radiometric data on the Ternary map.

2.3 Geologic setting

The geology of Chonburi province comprises three types of rocks:
sedimentary, metamorphic, igneous, and loose sediments, totaling 31 units in age from

pre-Carboniferous to the Quaternary period, as well as igneous rocks (Figures 3 and 4).

2.3.1 Metamorphic and Sedimentary Rocks

These consist of rocks from three eras: the Paleozoic, Mesozoic, and

Cenozoic, from oldest to youngest, as follows:
Paleozoic Era: This era includes rocks from five periods:

1) Pre-Carboniferous Rocks (Pre-C): The oldest rocks in Chonburi
province, spreading across the eastern part of the province in the districts of Phanat
Nikhom, Bo Thong, and Nong Yai, can be divided into two units: the Gniess unit (Pre Cgn)
and the Schist unit (PreCsch).

2) Carboniferous Rocks (C): In the Chonburi area, two units divide the
Carboniferous rocks: Unit C and Unit Cm. Unit C consists of quartz and clayey sandstone,
interbedded with layers of claystone, siltstone, and rounded gravel, some of which are
slightly metamorphosed. This unit occasionally includes limestone and chert. Unit Cm, on

the other hand, comprises phyllite, clayey siltstone, and hornfels.

3) Carboniferous-Permian Rocks (CP): These are semi-metamorphosed
sandstones alternating with claystone, with the upper part containing lenticular limestone
layers alternating with quartzite. These units are named differently in different areas, such
as CP, CP1, CP2, CP3, CP4, CPptk, CPptm, CPpts, and CPptc.
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Figure 3 Geologic Map of Chonburi Province

4) Permian Rocks (P): Claystone, clayey siltstone, grey to dark grey, Oolitic
limestone, dark grey argeracious, and chert. Fossils such as fusulinids, foraminifera, and

radiolarians have been found.

5) Permian-Triassic Rocks (PTr): Comprising claystone, sandstone,
greenish-olive siltstone, slate, volcanic ash, and tuff that have been metamorphosed and
interbedded together.

Mesozoic Era: This era includes rocks from only one period:

Triassic Rocks (Tr): Composed of sandstone, siltstone, quartz sandstone,

interbedded with claystone and rounded gravel.
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The Cenozoic era is represented by Quaternary sediment, comprising 12

rock debris (Qc); and weathered rock sediments (Qr).

2.3.2 Igneous Rocks

1) Permian-Triassic Volcanic Rocks (PTrv); and 2) Triassic Igneous Intrusions, granite type

(Trgr) with Quartz dike intrusion.

lsneous rocks are classified according to their origin into two types:
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2.4 Mineral Resources

The mineral resources in Chonburi province include eight types of minerals
across 83 areas, including limestone for the construction industry, limestone for the
cement industry, granite for the construction industry, gneiss for the construction industry,
gold, antimony, feldspar, and rare earth elements. These are categorized into five groups

of minerals:

1) Minerals for the development of basic infrastructure and large state
projects, including various types of rocks used as construction materials (limestone for the
construction industry, limestone for the cement industry, granite for the construction
industry, and gneiss for the construction industry).

2) Precious metal group, including gold.

3) Metallic minerals, including antimony.

4) Industrial minerals, including feldspar.

5) Advanced technology minerals, including rare earth elements or minerals.

2.4.1 Minerals for the Development of Basic Infrastructure and

Large State Projects
This group includes four types of minerals:

Limestone for the construction industry is from the Carboniferous-
Permian period, with nine areas divided into three zones: the potential limestone area in
Mueang Chonburi district, the potential limestone area in Sattahip district, and the
potential limestone area on Si Chang Island. The total area is approximately 15.44 square
kilometers, or 9,654.12 rai, with an estimated mineral resource volume of approximately

1,414.70 million metric tons.

Limestone for the cement industry is from the Permian period, with ten
areas found in the eastern part of Chonburi province, particularly in Pluak Daeng district
Bo Thong district. The total area of potential limestone for the cement industry is about
3.49 square kilometers, or 2,181.57 rai, with an estimated mineral resource volume of

about 354.23 million metric tons.

Granite for the construction industry is Triassic (Trgr) biotite granite and
biotite muscovite granite, with 48 areas found in districts such as Mueang, Ban Bueng, Si
Racha, Nong Yai, Bang Lamung, and Sattahip. The total potential area for granite in the
construction industry is about 433.44 square kilometers, or 270,901.24 rai, with an

estimated mineral resource volume of about 131,253.82 million metric tons.

Gneiss for the construction industry is Pre-Carboniferous gneiss (PreCgn),

with four areas found in Ban Bueng, Nong Yai, and Bo Thong districts. The total potential
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area for gneiss in the construction industry is about 89.40 square kilometers, or 55,877.02

rai, with an estimated mineral resource volume of 22,152.12 million metric tons.
2.4.2 Precious Metal Group
The precious metal found in Chonburi province is gold, with two potential areas:

1) The potential gold mineral area in Khao Mod Dam, where gold is found

in quartz veins, embedded and interlayered with sulfide minerals.

2) The potential gold mineral area in Khao Bo Thong - Khao Hin Rong is
found in quartz veins and placer deposits. The total potential area for gold is about 14.59
square kilometers, around 9,120.03 rai, with an estimated mineral resource volume of
about 0.06 metric tons (64.443 kilograms).

2.4.3 Metallic Mineral Group

The metallic mineral found in Chonburi province is antimony, with four
existing areas, including Ban Lum Bore, Ban Lum Bore 1, Ban Lum Ta Sub, and Ban Khlong
Koom, Bo Thong district. The total potential area for antimony is about 9.64 square
kilometers, around 6,025.59 rai, with an estimated mineral resource volume of 319,294.103

metric tons.
2.4.4 Industrial Mineral Group

The industrial mineral found in Chonburi province is feldspar, with 1 area
located around Khao Phra Bat in Bang Sai district, Mueang Chonburi province. The total
potential area for feldspar is about 0.246 square kilometers, around 153.62 rai, with an

estimated mineral resource volume of about 68,400 metric tons.

2.4.5 Advanced Technology Mineral Group

The advanced technology minerals found in Chonburi province are rare
earth elements or minerals found in the weathered rock layers of granite, gneiss, and
schist. There are five potential areas, including Khlong Kiu 1, Khlong Kiu 2, and Khlong Kiu
3 in Ban Bueng district, Koh Jan in Koh Jan district, and the rare earth element area in Bang
Sare, Sattahip district. The potential area for rare earth elements is about 3.66 square
kilometers, around 2,290.59 rai, with an estimated mineral resource volume of

approximately 7,963.10 metric tons.
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Figure 5 Mineral Potential map of Rayong province.
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2.5 Geochemical Base Line data

The extensive geochemical baseline data conducted in Chonburi province
involved the collection of stream sediment samples from approximately 654 points, with
distances between sampling points around 1-3 kilometers. The samples, sized at 80 mesh,
were analyzed using Aqua Regia Digestion to determine the quantities of 26 different

elements , which are as follows:

Silver (Ag) Aluminum (Al)  Arsenic (As) Barium (Ba)
Beryllium (Be) Bismuth (Bi) Calcium (Ca) Cadmium (Cd)
Cobalt (Co) Chromium (Cr)  Copper (Cu) Iron (Fe)
Potassium (K) Lithium (Li) Magnesium (Mg) Manganese (Mn)
Molybdenum (Mo) Sodium (Na) Nickel (Ni) Lead (Pb)
Antimony (Sb) Selenium (Se)  Strontium (Sr)  Titanium (Ti)
Vanadium (V) Zinc (Zn)

Illustrating the dispersion of elements The dot symbol represents the mean
(Mean) in the context of this study. The values below the maximum background value
(Mean+SD), the highest background value (Mean+2SD), and the outlier values are also
depicted. Values that exceed the mean plus two standard deviations are denoted as
(Mean+2SD).

Symbol @ Represents values of elements with values much lower than
standard criteria.
Symbol © Represents values of elements with close to standard criteria
Symbol @ Represents values of elements with values slightly higher than
standard criteria.
Symbol @ Represents values of elements with values much higher than
standard criteria.
The full version of the fundamental geology and mineral resources survey
report for Chonburi Province contains maps depicting the distribution of 26 different
elements. This report displays only the distribution of elements with values. Arsenic,

manganese, molybdenum, lead, and zinc all have much higher standards in concentration.

High values of arsenic distribution in Chonburi province are related to
granite or material derived from granite. For the distribution of other elements, It is not
clearly shown that it is related to geological features or mineral deposits. Therefore, the

area with high values should be studied more thoroughly.
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Table 2 General statistics of each element from stream sediment in Chon Buri

province.

Element Minimum  Maximum Range Mean (SD)
Silver (Ag) <0.40 80.80 80.60 0.38 3.19
Aluminum (AU* 0.24 7.01 6.77 1.54 0.81
Arsenic (As) <1.00 702.00 701.50 17.66 37.49
Barium (Ba) 13.00 1,172.00 1,159.00 147.79 107.86
Beryllium (Be) <0.20 66.40 66.30 1.23 2.67
Bismuth (Bi) <3.00 36.00 34.50 1.62 1.46
Calcium (Ca)* 0.03 5.32 5.29 0.29 0.40
Cadmium (Cd) <0.20 26.50 26.40 2.67 234
Cobalt (Co) 1.00 84.30 83.30 9.74 6.71
Chromium (Cr) 2.40 1,910.00 1,907.60 23.21 79.57
Copper (Cu) <0.60 698.10 697.80 22.95 60.23
Iron (Fe)* 0.29 20.96 20.68 2.16 1.68
Potassium (K) <150.00 4,155.00 4,080.00 881.26 598.43
Lithium (Li) <0.20 42.20 42.10 7.57 6.27
Magnesium (Mg) 148.00 15,684.00 15,536.00 1,359.35 1,542.90
Manganese (Mn) 49.12 19,082.16 19,033.04 1,166.86 1,678.32
Molybdenum (Mo) <0.20 40.30 40.20 0.95 2.04
Sodium (Na) 77.00 21,825.00 21,748.00 762.39 1,782.21
Nickel (Ni) 0.90 558.40 557.50 12.54 35.99
Lead (Pb) 3.86 105.00 101.14 20.32 10.92
Antimony (Sb) <1 116.00 115.50 1.72 5.34
Selenium (Se) <2 7.46 6.46 1.06 0.46
Strontium (Sr) 2.80 211.30 208.50 17.90 15.20
Titanium (Ti) 9.82 1,303.00 1,293.18 178.94 165.36
Vanadium (V) 3.10 112.30 109.20 25.67 14.84
Zinc (Zn) <8 21,781.00 21,777.00 131.65 907.88

Note: Units are milligrams per kilogram, except * is in percentage.
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In addition, the analyses of the various elements were used to process and
analyze the correlation matrix (Correlation matrix analysis) to determine the relationships
between the different elements in the area. An element with high correlation values
(values greater than 0.50) can coexist well with other elements. Divided into the following
groups:

1. Aluminum (Al), potassium (K), lithium (Li), and vanadium (V).

2. Arsenic (As), cadmium (Cd), and iron (Fe)

3. Barium (Ba) and Manganese (Mn)

4. Calcium (Ca) and Strontium (Sr)

5. Cobalt (Co) and Vanadium (V)

6. Chromium (Cr) and Molybdenum (Mo)

7. Potassium (K), aluminum (AU, lithium (Li), and magnesium (Mg).
8. Lithium (Li), aluminium (Al), potassium (K), and strontium (Sr).
9. Magnesium (Mg), potassium (K), sodium (Na), and strontium (Sr).
10. Molybdenum (Mo), chromium (Cr) and zinc (Zn)

11. Sodium (Na), magnesium (Mg), and strontium (Sr).

12. Strontium (Sr), calcium (Ca), lithium (Li), magnesium (Mg), and sodium (Na).
13. Vanadium (V), aluminium (Al), and cobalt (Co).

14. Zinc (Zn) and molybdenum (Mo)
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2.6 Geo-site and geological tourist attractions

The Department of Mineral Resources has classified “Geological site or

Geosite that should be preserved” divided into seven types, consisting of 1) typical rock

sequences, 2) typical rocks, 3) typical mineral deposits, 4) structural geological sources, 5)

hot springs, 6) landforms, and 7) fossils.

Geological sites that should be preserved in Chonburi Province consist of 5

types: typical rock sequence, ordinary rocks, typical minerals deposits, fossils, and

landforms.
Table 3 Geosite of Chonburi Province
Type Geosite Location Map Sheet
(UTM Grid) WGS 84
L7018 47P
East North
typical rock Khao Phlu Ta Luang, 713624 1404620 Amphoe Sattahip
sequence Sattahip District. (5134.11)
typical rocks  Khao Chi Chan Buddha, 712394 1412063 Amphoe Bang Lamung
Sattahip District. (5134 1)
Gniess Mines, 760130 1458339 Amphoe Nong Yai
Nong Yai District. (5235 11)
typical Khao Bo Thong, 769857 1458567 Amphoe Bo Thong
minerals Bo Thong District. (5235 1)
deposits
Laem Tham Rae point, 693239 1427024 Amphoe Bang Lamung
Banglamung District. (51341)
landforms Koh Sichang Island, 695248 1454137 Amphoe Si Racha
(Islands) Koh Sichang District. (5135 1)
Koh Lan Island, 692971 1428313 Amphoe Bang Lamung
Bang Lamung District. (51341)
Koh Khrok Island, Bang 695868 1429865 Amphoe Bang Lamung
Lamung District. (5134 1)
Koh Sak Island, 694422 1431512 Amphoe Bang Lamung (5134
Bang Lamung District. )
landforms Ang Phak Nam waterfall, 786559 1467984 Amphoe Tha Takiab
(Waterfalls) Bo Thong District. (5335 IV)
Namtok Khao Chao Bo 757411 1466040 Amphoe Bo Thong
Thong Forest Park, (5235 1)
Bo Thong District.
landforms Bangsaen Beach, 705677 1471376 Changwat Chon Buri
(beach) Muang District. (5135 1)
Pattaya Beach, 703753 1430252 Amphoe Bang Lamung
Bang Lamung District. (51341)
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Type Geosite Location Map Sheet
(UTM Grid) WGS 84
L7018 47P
East North
Jomtien Beach, 704649 1424261 Amphoe Bang Lamung
Bang Lamung District. (5134 1)
Nang Ram Beach, Sattahip 708627 1395535 Amphoe Sattahip
District. (5134 11)
Tien Talay Beach, 709445 1398486 Amphoe Sattahip
Sattahip District. (5134 11)
Sai Kaew Beach, 699979 1409636 Amphoe Sattahip
Sattahip District. (5134.11)
landforms Tham Khao Cha Ang Ha 781565 1456271 Ban Siramun
(Cave) Yot, Bo Thong District. (5335 1lI)
Tham Khao Cha-Ang Song 779744 1460159 Ban Siramun
Khrueang, (5335 1Il)
Bo Thong District.
Tham Khao Cha-Ang On, 787586 1461967 Ban Siramun
Bo Thong District. (5335 1lI)
Tham Lablae, 781744 1455570 Ban Siramun
Bo Thong District. (5335 1lI)
Fossil site Khao Phlu Ta Luang, 713624 1404620 Amphoe Sattahip
Sattahip District. (5134 11)




3.RAYONG PROVINCE

3.1 General Information

Rayong Province is located in the eastern part of Thailand. Currently, it has
a population of 757,992 people. The total area of the province is 3,552 square kilometers
or 2,220,000 rai. The administrative division includes eight districts, namely Mueang Rayong
District, Klaeng District, Ban Khai District, Pluak Daeng District, Ban Chang District, Wang Chan
District, Klaeng District, Khao Chamao District, and Nikhom Phatthana District. It comprises
54 sub-districts, 439 villages, and 181 communities. The local administration shall consist
of 1 provincial administrative organization, one city municipality, two town municipalities,

27 sub-district municipalities, and 37 sub-district administrative organizations.
3.1.1 Size and Location

Rayong province has a total area of 3,552 square kilometers or 2,220,000
rai. It is between 12 and 13 degrees north latitude and 101 and 102 degrees east longitude.
The area is covered in the 1:50,000 scale topographic map of the Military Mapping
Department, series L7018 (UTM zone 47 north WGS 84), totaling 13 map sheets.

SHEET 5134 Il (Amphoe Sattahip) SHEET 5234 | (Amphoe Ban Khai)
SHEET 5234 Il (Changwat Rayong) SHEET 5234 Il (Amphoe Ban Chang)
SHEET 5234 IV (Amphoe Pluak Daeng) SHEET 5235 Il (Amphoe Nong Yai)
SHEET 5235 IIl (Ban Chom Phon) SHEET 5334 | (Ban Noen Phun Sin)
SHEET 5334 Il (Ban Khot Hoi) SHEET 5334 Il (Ban Laem Thong Lang)
SHEET 5334 IV (Amphoe Klaeng) SHEET 5335 Il (Ban Khun Song)
SHEET 5335 Il (Khao Chamun, Ban Siramun)

3.1.2 Restricted zones under the Act

The Ministry of Natural Resources and Environment is responsible for the
area declared protected under the Wild Animal Reservation and Protection Act, including
the Department of National Parks, Wildlife and Plant Conservation and the Royal Forest
Department. The conservation areas under the responsibility of the Department of
National Parks, Wildlife and Plant Conservation include one wildlife sanctuary, namely
Khao Ang Rue Nai Wildlife Sanctuary, and two national parks, namely Khao Chamao-Khao
Wong National Park and Khao Laem Ya-Mu Ko Samet National Park. The national reserved
forests and community forests are under the responsibility of the Royal Forest Department,
which includes nine national reserved forests and 110 community forests, totaling an area
of 14,070 rai, located in 7 districts: Mueang Rayong, Klaeng, Ban Khai, Pluak Daeng, Ban
Chang, Wang Chan, and Khao Chamao.



69

i —
1460000

[
1420000

5
\

Amphoe Sattahip
v

T,

tofor,_ |
720000

1341l

| ofise
740000

Chonburi Province

‘ 5235 Il

Ban Chom Phon

5234 11l

|
Amphoe Ban Chang

!
760000

5235 I

Amphoe Nong Yai

ye

- u
Changwat Rayong

\

-
Ban Laem Thong Lang
-

tof30r |
780000

V)

5335 il

A
Khao Chamun

9

5
,Arnphyqlflacng
A .

22

5334
J
'

Q

o2

KhGH'a%wao /

Q53317
gt 7

Y
—
5

ase |
800000

5335 II
Ban Khun Song

Chanthaburi

Xy  Province

\ 5334 |
Ban Khot Hoi

Department of Mineral Resources

Rayong province

Index Map

Symbols
[] District boundaries ~——  Road
D Province boundaries ~—— Railroad
© District position &> Stream
® Provincial position &Y Reservoir

|:] Index map 1:50,000

Figure 12 1:50,000 scale map of Rayong province administrative boundaries

topographic map index

and



70

3.2 Geomorphological and Airborne Geophysical data

Geomorphology and Airborne Geophysical data can be summarized as

follows:
3.2.1 Geomorphological Characteristics

The geomorphology of Rayong province can be divided into three main

groups: landforms, coastal geomorphology, and the drainage system.

Landforms consist of mountainous and hilly areas with elevations ranging
from 50 to 1,015 meters, undulating regions with an average height of approximately 10

to 100 meters, and flat areas with elevations less than 20 meters.

The mountainous and hilly seomorphology is related to the type of rocks
and geological structure, which includes 1) high mountains and hills with granite rock,

2) high hills with sedimentary rock, and 3) high hills with limestone.

The undulating areas are characterized by alternating high and low curves,

resembling multiple waves, with elevations of about 10 to 100 meters.

Flat areas include the coastal plains, such as areas along the coast, and

narrow flood plains along the sides of the main rivers.

Coastal geomorphology is classified into several types based on their
formation and environmental conditions, including 1) rocky coasts, 2) sandy beaches, 3)

tidal flats, and 4) lagoons.

The drainage system in Rayong province consists of dendritic to semi-
dendritic drainage patterns, angular drainage patterns, radial drainage patterns, trellis

drainage patterns, and late or young river valleys.
3.2.2 Airborne Geophysical Data Interpretation

The airborne geophysical data study in Rayong province was obtained from
the national Airborne geophysical survey data of the Department of Mineral Resources,

conducted under the Mineral Resources Development Project between 1984 and 1986.

The magnetic field intensity data of Rayong province is continuous from
Chonburi province. The interpretation of magnetic intensity data is divided into four units:
M1, M2, M3, and M4. Unit M1 is where exposed rocks were measured with a magnetic
susceptibility of about 18.387 x 107 Sl units. Non-magnetic rocks may overlay the areas of
units M2 and M3. Unit M4 has low magnetic relief and is distributed, covering
approximately 50 percent of the western area, which includes sedimentary and non-

magnetic granite rocks.
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The radiometric data of Rayong province can be classified into 13 units: R1,
R2, R3, R4, R5, R6, R7, R8, R9, R9-1, R9-2, R10, and R11. From the mixed color map (Figure
12), areas with dark purple relate to granite rocks in the area, with the intensity of color
varying depending on the composition of the granite. Areas with high average potassium
values include units R2, R8, R9-1, and R9-2. Sediments originating from granite also show
a dark color. Other sediments or sedimentary rocks show light colors on the mixed color
map, such as green light purple, and have low radiometric values across all three elements

(potassium, uranium, and thorium).

s0g0ca.
RENGATE]

Figure 13  (left) Interpretation result overlay with Analytic Signal Magnetic Map (right)
The interpretation of radiometric data on the Ternary map.

3.3 Geologic setting

The geology of Rayong province comprises 16 rock units, with five
sedimentary units accounting for 63 percent, nine units of sedimentary and metamorphic
rocks making up 19 percent, two igneous rock units accounting for 14 percent, and the
remaining 4 percent being other types. The sedimentary, metamorphic rocks and
sediments (arranged from oldest to youngest) range in age from the Silurian-Devonian, Pre-
Carboniferous, Carboniferous, Permian-Triassic, Triassic, Jurassic, Neogene, and Quaternary.
Moreover, igneous rocks from the Permian-Triassic and Triassic are also found. The

summary is as follows:
3.3.1 Sedimentary, Metamorphic Rocks, and Sediments

Silurian-Devonian (SD) comprises quartz-mica schist, quartz schist,
tuffaceous quartzite, and tuffaceous phyllite, along with some unmetamorphosed rocks,
including sandstone, siltstone interbedded with claystone, mudstone, chert, and

limestone, and Devonian radiolarian fossils.
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Figure 14  Geologic Map of Rayong Province

Pre-Carboniferous (Pre-C?) consists of quartz-mica schist with some

pegmatite intrusions, very few phyllites, and some gneiss and paragneiss.

Carboniferous (C) consists of quartz-mica schist, mica schist, phyllite,
hornfels, calc-silicate rocks, slate, gneiss, and quartz veins. Some areas have silica-rich

claystone and sandstone.

Permian-Triassic (PTr) consists of mudstone interbedded with chert, shale,
tuffaceous shale, sandstone, tuffaceous sandstone, siltstone, limestone, limestone lens
with radiolarian fossils, Oldhamina sp., biosiliceous, and crinoids. The upper part includes
dark grey thick-bedded to massive crystalline limestone to marble, grey-green tuffaceous
shale, limestone lens, and fossils of brachiopods, foraminifera, fusulinids, solitary corals,

biosiliceous, and crinoids with a thickness of 200-400 meters.

Triassic (Tr) consists of grey to dark grey, brownish-purple limestones with
thick to massive bedding containing ooids, oncoids, peloids, and bioclasts, along with
interbedded mudstone and sandstone, and fossils of foraminifera, marine algae, corals,

brachiopods, and crinoids.
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Figure 15 Correlation of Map units

Jurassic (J) consists of sandstone, sandy gravelstone, siltstone, and

interbedded mudstone, primarily quartz.

Neogene (Ng) consists of siltstone, mudstone, calcareous claystone, semi-
consolidated and unconsolidated sediments, interbedded siltstone and clay, thin beds
with leaf fossils, charcoal fragments, shell fragments, and thin peat layers, with a thickness
of about 80-100 meters.

Quaternary (Q) includes in-situ weathered sediments, old dunes, alluvial

sediments, clay flats subject to tidal influences, current beach sediments composed of
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river gravel, sand, silt, mother-of-pearl layers, weathered soil, clay, thick layers with
abundant plant debris and shell fragments, with fine sand layers, and interbedded clay

and peat layers.
3.3.2 Igneous Rocks

Permian-Triassic comprises volcanic rocks like basalt and andesitic basalt,

interbedded with volcanic ash and angular volcanic gravel.

Triassic consists of granite types like biotite granite, biotite-muscovite
granite with single-crystal size, medium to coarse crystalline, some with aligned mineral
granite showing precise alignment, and intruded by fine-grained biotite granite, pegmatite,
aplites, quartz veins, and quartz mineral veins. Additionally, there are small amounts of

lisht grey granodiorite.
3.4 Mineral Resources

Rayong province has a total of 13 types of mineral resources, including
quartz, kaolin, glass sand, gold, feldspar, iron, granite for the construction industry,
quartzite for the construction industry, gneiss for the construction industry, basalt for the
construction industry, limestone for the construction industry, limestone for cement
industry, and limestone for other sectors. The potential mineral resource area is 648 square
kilometers, or approximately 404,720 rai, accounting for 17.68 percent of Rayong's
provincial area. The potential mineral resource areas can be divided into two groups:
1) Minerals for developing essential public utilities and large-scale government projects.

2) Minerals for the economic and industrial development support.

3.4.1 Minerals for the development of essential public utilities

and large-scale government projects

Rayong province has mineral groups for developing essential public utilities and

large-scale government projects, divided into minerals for cement and construction industries.
3.4.1.1 Minerals for the Cement Industry

There is only one type of mineral for the cement industry, which is
limestone for the cement industry. This limestone has a high calcium carbonate (CaCO3)
content of 95-99% and dates from the Permian to Triassic periods. It is distributed in 2
areas: 1) In Klaeng district, Rayong province, there are 11 limestone sites, namely Khao
Phai, Khao Noil, Khao Noi3, Khao Noi5, Khao Noi6, Khao Noi7, Khao Noi8, Khao Noi9, Khao
Noi10, Khao Noill, and Huai Tap Mon, and 2) In the area between Klaeng district, Rayong
province, and Kaeng Hang Maeo district, Chanthaburi province, there are two limestone
sites, namely Kong Dinl and Kong Dind, covering a total area of 4.53 square kilometers, or

2,830.82 rai, with a total mineral resource quantity of 851.79 million metric tons.
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Figure 16 Map of the mineral potential area in Rayong province
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3.4.1.2 Minerals for Construction industry

The province of Rayong has five types of minerals for construction, which

are granite, quartzite, gneiss, basalt, and limestone, with details as follows:

Granite for the construction industry is Triassic age granite with potential
in 16 areas, including Khao Chom Hao, Khao Nang Yong, Khao Huai Mahad, granite area in
Village No. 3 (2), Ban Saphan Si 1, Ban Saphan Si 2, Khao Linchi, Ban Noen Samran, Khao
Chamao, Khao Krok Tabak, Ban Nong Krabak, Khao Som Sut, Nikhom Phatthana, Wat Khao
Gala, Khao Mapood, Ban Hub Yai, Khao Yai Da, Khao Na Yak, Khao Phanom Sa-at, and Khao
Din. These cover an area of 518.46 square kilometers, or 324,034.12 rai, with an estimated

mineral resource of 109,487.22 million metric tons.

Quartzite for the construction industry is found in float quartzite
scattered on the plains and at the foothills where Triassic age granite intrusions occur. One
potential area, namely Khao Ta In, covers an area of 2.52 square kilometers, or 1,574.10

rai, with an estimated mineral resource of 40.25 million metric tons.

Gneiss for the construction industry is pre-Carboniferous age biotite
gneiss with potential in 3 locations: Ban Khao Mai Nuan, Khao Mai Nuan, and Khao Singto,
covering an area of 20.63 square kilometers, or 12,898.27 rai, with an estimated mineral

resource of about 1,753.99 million metric tons.

Basalt for the construction industry is Permian-Triassic volcanic rock with
potential in only one location, namely Khao Wai, covering an area of 5.13 square
kilometers, or 3,207.60 rai, with an estimated mineral resource of about 576.08 million

metric tons.

Limestone for the construction industry, which has a calcium carbonate
(CaCOs3) content of less than 90%, is Triassic age limestone with potential in 6 areas: Kong
Din 2, Kong Din 5, Cham Samo 2, Cham Samo 3, Khao Yai Pring, and Nong Samed Daeng,
covering an area of 0.94 square kilometers, or 583.32 rai, with an estimated mineral

resource of 8.95 million metric tons.
3.4.2 Minerals for Economic and Industrial Development Support
3.4.2.1 Precious Metals

Precious metals in the area of Rayong consist only of gold, found in
hydrothermal vein deposits and associated with sulfide and metal ores. The mineral
deposits are placer deposits, eroded and accumulated in shallow soil layers in the plains.
There are two potential areas, Khao Wong Kot I, and Khao Hin Klang, covering an area of

3.43 square kilometers, or 2,146.00 rai, with a total mineral resource of 821.68 kilograms.
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3.4.2.2 Metals

There is one type of metal in Rayong, which is iron, with potential in one
area, namely Khao Hin Klang-Khao Noi, a replacement type mineral found interbedded in
the metamorphosed volcanic ash claystone of the Khao Wang Chik group, covering an
area of 0.04 square kilometers, approximately 24.81 rai, with a total mineral resource of
10,300 metric tons.

3.4.2.3 Industrial Minerals

There are five types of industrial minerals in Rayong province: quartz, kaolin,

glass sand, feldspar, and limestone for other industries.

Quartz is found in both large and small quartz veins hydrothermal vein
deposits. There are three potential quartz areas: Khao Loi, Bauxite Valley, and Khao Wong
Wian, covering a total area of 0.08 square kilometers, approximately 51.43 rai, with a total

mineral resource of 8.01 million metric tons.

Kaolin is a secondary kaolin deposit formed from the weathering of Triassic
sedimentary rocks, both in-situ weathered and newly transported and redeposited,
covered by newer sediments. There are four potential areas: Ban Huay Yang, Ban Klong
Ka, Ban Noen Khao Tom, and Don Samran, covering a total area of 4.27 square kilometers,

approximately 2,670.17 rai, with a total mineral resource of 14.88 million.

Silica sand is a sediment that accumulates together with current deposits.
There are five potential silica sand areas: Klaeng-Krachet, Ta Phong-Pae, Chak Phong, Chak
Don-Kram, and Kram-Noen Kho. Currently, these areas are used for residential, tourism,
and agricultural purposes. There are two continuous glass sand production areas, Chak
Phong and Chak Don-Kram, covering an area of 81.52 square kilometers, approximately

50,947.57 acres, with a total mineral resource quantity of 176.88 million metric tons.

Feldspar comes from the Pegmatite dike. There are seven potential
feldspar areas: Bang Butrl to Bang Butr6é and Chak Bok, covering an area of 2.98 square
kilometers, approximately 1,868.66 acres, with a total mineral resource quantity of 38.54

million metric tons.

Limestone for other industries is Triassic limestone with a calcium
carbonate (CaCOs) content of 90-95%. There are six potential areas, namely Kong Din3,
Khao Noi2, Khao Noi4, Khao Noil3, Sam Khol, and Sam Som1, covering a total area of 3.02
square kilometers, approximately 1,883.53 acres, with a total mineral resource quantity of
179.62 million metric tons.
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3.5 Geochemical baseline data

Establishing basic geochemical survey data in Rayong Province is a
comprehensive geochemical survey. Sediment samples from streams were collected with
a spacing of approximately 1-3 kilometers, totaling 578 sampling points. The samples were
prepared in a size of 80 mesh for analysis by the Aqua Regia Digestion method to

determine the quantities of 26 different elements, which include:

Silver (Ag) Aluminum (Al Arsenic (As) Barium (Ba)
Beryllium (Be)  Bismuth (Bi) Calcium (Ca) Cadmium (Cd)
Cobalt (Co) Chromium (Cr) Copper (Cu) Iron (Fe)
Potassium (K)  Lithium (Li) Magnesium (Mg) Manganese (Mn)
Molybdenum (Mo) Sodium (Na) Nickel (Ni)

Lead (Pb) Antimony (Sb) Selenium (Se) Strontium (Sr)
Titanium (Ti) ~ Vanadium (V) Zinc (Zn)

The representation of the elemental distribution is indicated by symbols,
with the average (Mean), below the upper limit of background values (Mean+SD), the
maximum of background values (Mean+2 SD), and anomalous values (values higher than
Mean+2SD) as follows:

Symbol  © represents anomalies of elements that are significantly

lower than various standard thresholds.

Symbol @ represents anomalies of elements that are slightly lower

than various standard thresholds.

Symbol O represents anomalies of elements that are close to various

standard thresholds.

Symbol @ represents anomalies of elements that are slightly higher than

various standard thresholds.

Symbol @ represents anomalies of elements that are significantly

higher than various standard thresholds.

Preparing geochemical baseline data involves studying the distribution of
26 elements. This report shows explicitly the distribution of elements with anomalously
high values exceeding various standard criteria (as per the Announcement of the
Environmental Committee on the Specification of Soil Quality Standards (2021),
Announcement of the Environmental Committee on the Quality of Sediments in Surface
Water Sources (2022), and Announcement of the Department of Agriculture on Organic
Fertilizer Standards (2005). Elements exceeding the standard values include arsenic (Figure

6), cadmium (Figure 7), manganese (Figure 9), lead (Figure 10), and zinc (Figure 11).
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Table 4 shows statistical values of various elements of stream sediment samples in
Rayong Province.
element Min Max Rang Mean SD
Silver (Ag) 0.20 3.65 3.45 0.23 0.21
Aluminum (AD* 0.09 4.50 4.40 1.58 0.76
Arsenic (As) 0.50 981.89 981.39 25.23 70.71
Barium (Ba) 4.11 1,220.00 1,215.89 100.81 99.36
Beryllium (Be) 0.10 8.85 8.75 1.45 1.09
Bismuth (Bi) 1.50 13.00 11.50 1.63 0.90
Calcium (Ca)* 0.02 6.54 6.52 0.20 0.48
Cadmium (Cd) 0.10 37.40 37.30 2.78 3.24
Cobalt (Co) 0.20 67.00 66.80 8.80 7.84
Chromium (Cr) 0.91 140.39 139.48 16.81 13.27
Copyper (Cu) 0.30 161.36 161.06 11.96 15.01
Iron (Fe)* 0.06 20.96 20.90 2.26 2.24
Potassium (K) 75.00 4,652.00 4,577.00 850.80 647.66
Lithium (Li) 0.10 67.11 67.01 8.88 8.27
Magnesium (Mg) 88.79 9,627.75 9,538.96 1,051.67 917.16
Manganese (Mn) 11.60 25,506.10 25,494.50 850.14 1,616.71
Molybdenum (Mo) 0.10 21.30 21.20 1.04 1.78
Sodium (Na) 77.00 9,870.25 9,793.25 559.15 938.13
Nickel (Ni) 0.20 608.60 608.40 10.66 31.51
Lead (Pb) 1.00 83.00 82.00 20.36 10.67
Antimony (Sb) 0.50 13.21 12.71 1.11 1.36
Selenium (Se) 1.00 16.32 15.32 1.08 0.80
Strontium (Sr) 1.01 372.77 371.76 13.27 27.41
Titanium (Ti) 13.20 1,237.20 1,224.00 200.83 189.34
Vanadium (V) 1.31 126.00 124.69 2397 15.59
Zinc (Zn) 4.00 1,506.00 1,502.00 77.25 139.81

Note: Units are milligrams per kilogram, except * is in percentage.

Similar to the Chonburi province area, the distribution of arsenic in the

Rayong province area, especially in areas with abnormally high values, is associated with

granite or sediments derived from granite (the distribution of arsenic with granite is shown

in the geochemistry section in English). The distribution of other elements is not clearly

shown to be related to any particular geological characteristics or mineral sources.

Therefore, areas with high values should be further studied in more detail.
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In addition, the analysis of various elements has been compiled, and a
correlation matrix analysis has been conducted to determine the relationships among the
elements in the area. High correlation values (greater than 0.50) indicate elements that

can occur together with others quite well and can be grouped as follows:

1. Barium (Ba) and Manganese (Mn)

2. Beryllium (Be), Lithium (Li), and Titanium (Ti)

3. Calcium (Ca) and Titanium (Ti)

4. Potassium (K), Lithium (Li), and Magnesium (Mg)

5. Lithium (Li) and Magnesium (Mg)

6. Magnesium (Mg), Sodium (Na), Strontium (Sr), and Titanium (Ti)
7. Titanium (Ti), Beryllium (Be), Calcium (Ca), and Magnesium (Mg)
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Figure 17 Map shows the arsenic (As) distribution in stream sediments compared with

the mineral potential area, Rayong Province.
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Figure 18

Map showing the distribution of cadmium (Cd) in stream sediments compared

with the mineral potential area of Rayong Province.
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Figure 19

Map showing the distribution of Manganese (Mn) in stream sediments

compared with the mineral potential area of Rayong Province.
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Figure 20

Map showing the distribution of Lead (Pb) in stream sediments compared with

the mineral potential area of Rayong Province.
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Figure 21

Map showing the distribution of zinc (Zn) in stream sediments compared with
the mineral potential area of Rayong Province.
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3.6 Geo-site and geological tourist attractions

The significant and distinctive geological sites in the Rayong province have
48 locations. These include geological formations, exemplary stratigraphic sequences,
fossil sites, mineral deposits, and additional geological learning sites. Most of these
locations serve as tourist relaxation spots, generating substantial income for the local
community and region. Some areas are significant, such as educational resources and

geological references with substantial academic value. Therefore, highlight the following

essential and unique geological sites' notable characteristics.

Table 5 Geo-site of Rayong province.
UTM Grid
Geosits Type  Geological site WGS 84 L7018 47P Mapsheet 1:50,000
East North
Coastal
Pak Nam Prasae, Ban Laem Thong Lang
geomorpholo o 0793710 1405048
] ) Klaeng District. (5334 111)
gical sites
Laem Mae Phim Beach, Ban Laem Thong Lang
o 0784630 1399762
Klaeng District. (5334 111)
Suan Son Beach, Changwat Rayong
0767076 1397716
Muang District. (5234 11)
Mae Ramphueng Beach
) Changwat Rayong
and Lan Hin Khao, 0759023 1395333
L (5234.11)
Muang District.
Saengchan Beach-Suchada
Changwat Rayong
Beach-Laem-Charoen 0740614 1401389
L (5234 11)
Beach, Muang District.
Nam Rin Beach, Amphoe Ban Chang
o 0727273 1402153
Ban Chang District. (5234.111)
Phayun Beach, Amphoe Ban Chang
0724528 1402077
Ban Chang District. (5234.111)
Phala Beach, Amphoe Ban Chang
0723851 1401710
Ban Chang District. (5234 11I)
Naphatharaphirom Beach, Amphoe Ban Chang
0716362 1399914
Amphoe Ban Chang. (5234 111)
Mangrove
Paknam Prasae mangrove Ban Laem Thong Lang
geomorpholo o 0795050 1405861
] ) forest, Klaeng District. (5334 111)
gical sites
Rayong Botanical Garden, Ban Laem Thong Lang
0776860 1399487

Klaeng District.

(5334 111)
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UTM Grid
Geosits Type  Geological site WGS 84 L7018 47P Mapsheet 1:50,000
East North
Phra Chedi Klang Nam
Mangrove Forest Changwat Rayong
0743596 1401257
Ecosystem Learning (5234.11)
Center, Muang District.
Amphoe Klaeng
Waterfall
Khao Chamao Waterfall, (5334 IV) and,
geomorpholo o 0795575 1429064 )
. ) Khao Chamao District. Amphoe Na Yai Am
gical sites
(5334 1)
Khlong Pla Kang Waterfall, Amphoe Klaeng
0795030 1431400
Khao Chamao District. (5334 V)
Thammaros Waterfall, Amphoe Nong Yai
0763198 1438908
Wang Chan District. (5235 11)
Mountain
Khao Laem Ya, Changwat Rayong
geomorpholo o 0762690 1392313
o Muang District. (5234 11)
gical sites
Khao Yai Da, Changwat Rayong
0762167 1401912
Muang District. (52341)
geomorpholo )
) ) Khao Pratun Cave, Ban Siramun
gical sites o 0781658 1452270
Khao Chamao District. (5335111)
(Cave)
Wattana Mongkol Cave, Ban Siramun
0782661 1449139
Khao Chamao District. (5335 1l1)
Khao Loi Cave, Khao Ban Siramun
0782892 1444997
Chamao District. (5335 1l1)
Khao Bosot Cave, Khao Ban Siramun
0785841 1442759
Chamao District. (5335 1l1)
Suwannakhuha Cave, Ban Siramun
0788466 1437347
Khao Chamao District. (5335 1l1)
Naeramit cave, Amphoe Klaeng
o 0788679 1435438
Khao Chamao District. (5334 V)
Labyrinth Cave, Amphoe Na Yai Am
o 0805739 1426370
Klaeng District. (5334.1)
Rakhang Thong Cave, Amphoe Na Yai Am
0803701 1412620
Klaeng District. (5334 1)
Island
Koh Samet, Changwat Rayong
geomorpholo o 0767657 1391313
o Muang District. (5234 1)
gical sites
Koh Kudi, Changwat Rayong
0772590 1392511

Muang District.

(5234 11)
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UTM Grid
Geosits Type  Geological site WGS 84 L7018 47P Mapsheet 1:50,000
East North
Koh Talu, Ban Laem Thong Lang
0779083 1389643
Klaeng District. (5334111)
Koh Man Nai, Ban Laem Thong Lang
o 0791923 1395787
Klaeng District. (5334111
Ko Man Klang, Ban Laem Thong Lang
o 0792483 1394185
Klaeng District. (5334 111)
Koh Mun Nok, Ban Laem Thong Lang
o 0793473 1391086
Klaeng District. (533411)
The type section of
) ] ) Ban Laem Thong Lang
Type Section  Supriwan formation, 0803581 1414609 (5334 1)
Klaeng District.
Radiolaria site, Laem Kra
, Ban Laem Thong Lang
Fossil bong phet, 0778935 1397933
o (5334111)
Klaeng District.
Radiolaria site, Khao Wang
] Amphoe Klaeng
Chick, 0783995 1422013
s (5334 V)
Klaeng District.
3) Brachiopod site
(Oldhamina sp.), Khao Amphoe Na Yai Am
0804279 1419342
Sumrong, (5334 1)
Klaeng District.
Mineral type . ) Ban Laem Thong Lang
Silica sand site - -
section (5334.111)
Gneiss Learning Center,
Geology Amphoe Klaeng
Khao Ta Pong, 0775380 1437050
Learning Site o (5334 1V)
Wang Chan District.
Low-grade metamorphic
Ban Laem Thong Lang
learning center, Khao 0779283 1403413 (5334 1I)
Wong, Klaeng District.
Jurassic sedimentary rocks
) Ban Laem Thong Lang
learning center, Khao 0774151 1402735 (5334 1)
Noppakao, Klaeng District.
Jurassic conglomerate
Ban Laem Thong Lang
learning center, Khao Hin 0775916 1405341 (5334 1I)
Tang, Klaeng District.
Unconformity between
chert and sediment
i , Amphoe Klaeng
learning center, Huai Nam 0779846 1411195

Khao Temple,
Klaeng District.

(5334 V)
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Geosits Type

Geological site

Porphyritic Granite
Learning Center, Khao Kae
Lae Temple,

Nikhom Phattana District.
Muscovite-biotite granite
learning center, Ban Nong
Kho, Ban Khai District.
Banded granite learning
center, Khao Ngang Chang
Reservoir,

Ban Khai District.
Granodiorite Learning
Center, Khao Noen Hom
Monastery, Ban Khai
District.

Volcanic Tuff Learning
Center, Ban Muang Rae,
Klaeng District.

Basalt learning center, Ban
Khlong Bang Bo, Wang
Chan District.

Medium to high-grade
metamorphic learning
center, Head Laem Pak
Khlong Klaeng, Muang
District.

UTM Grid

WGS 84 L7018 47P

East

0725363

0764389

0758462

0752561

0804649

0772035

0771270

North

1424153

1430724

1415875

1427934

1425996

1424975

1397268

Mapsheet 1:50,000

Amphoe Pluak Daeng
(5234 V)

Amphoe Ban Khai
(5234 1)

Amphoe Ban Khai
(5234 1)

Amphoe Ban Khai
(5234 1)

Amphoe Na Yai Am
(5334 1)

Amphoe Klaeng
(5334 1IV)

Changwat Rayong
(5234.11)
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