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EXECUTIVE SUMMARY

The undersigned Accredited Competent Person (ACP), Jayvhel Tria Guzman, has
been authorized by the management of Marcventures Mining and Development
Corporation (MMDC) to prepare a Technical Report compliant with the Philippine
Mineral Reporting Code (PMRC) on its Nickel Laterite Mining Project located in the
Municipalities of Carrascal and Cantilan, Province of Surigao del Sur. The project is
covered by a Mineral Production Sharing Agreement (MPSA) denominated as MPSA
No. 016-93-XI covering an area of 4,799 hectares.

MMDC’s MPSA was granted by the Philippine Government through its Secretary of
the Department of Environment and Natural Resources (DENR) on July 1, 1993. Valid
for a period of 25 years, the MPSA would have expired on July 1, 2018. However, the
term of the MPSA was extended for an additional nine (9) years starting from the
expiration of its first 25-year term due to force majeure. The MPSA is now valid until
July 1, 2027 and renewable for another 25 years.

There are three mine areas within the MMDC MPSA, namely: 1) Cabangahan, 2)
Sipangpang, and 3) Pili. It is from the Cabangahan mine area where the first saprolite
shipments of the company were extracted in 2010. In 2012, development and
production of high iron limonite ore started in the Pili mine area. Extraction from Pili
mine area was terminated in 2017 when ore prices went down and the remaining ore
in Pili became uneconomical.

Simultaneous to extraction of limonite from Pili mine area, the Sipangpang mine area
was developed in 2016 upon approval of the Special Tree Cutting and Earthballing
Permit (STCEP) for the area. Production in Sipangpang continued until the mid-2018
when it was temporarily deferred due to depressed ore prices. Mining in Sipangpang
resumed in 2021 when prices for limonite ore improved.

Yearly systematic mechanized drilling program is being conducted by to block
additional mineral resource and upgrade existing Indicated and Inferred mineral
resource to Measured and Indicated categories, respectively.

During the 2021 development drilling campaign, a total of 363 drillholes with an
aggregate depth of 4,414.14 meters were drilled by the Drilling Team in Cabangahan
Area under the supervision of Geologist Gisella E. Dida. Out of these 363 drill holes,
a total of 4,430 samples were collected and submitted to MMDC Assay Laboratory for
analysis for Ni, Fe, and AI203.

Based on the results of the quality analysis and quality control measures implemented
in the MMDC Assay Laboratory, the database of the 2021 development drilling
campaign is acceptable and can support inclusion in the MMDC database for updating
of its mineral resource estimates.

The resource estimation for Cabangahan and Sipangpang was done by MMDC
geologists Gisella Jane Dida and Ralph Dominique Zaballero, respectively, under the
supervision of ACP Jayvhel Guzman.
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The database used to update the resource estimates ending December 31, 2021
includes old drill holes generated by MMDC as well as new (2021) drill holes from
Cabangahan and Sipangpang areas. Database was created in MS Excel in .csv
format, incorporating all information such as hole ID, northing, easting, collar elevation,
total depth, sampling interval, analysis results, etc.

All 4,965 drill holes and 66,554 assays from Cabangahan, Sipangpang and Pili were
regularly sanitized: portions of DH which were “mined-out” in Sipangpang and Pili were
tagged and removed from the database. For Cabangahan, mined out portions of the
drillhole within the active mining area were tagged as “mined-out’ but not removed
from the database to allow inclusion in statistical studies. Sanitized database is then
updated, and the collars were snapped to the actual topo survey which was actively
updated by the inhouse surveyors using Real-time Kinematic (RTK) surveying
equipment.

The mineral resource estimation methodology used in this report is the Nearest
Neighbor interpolation. While statistical estimation methods (e.g. Ordinary Kriging or
OK) are the advocated method for estimation nowadays, MMDC decided to use the
Nearest Neighbor (NN) method due to the proximity of actual grade to the block model
grade as proven through years of its operation.

Bulk density used in the estimation is 1.5 which is based on the average density
determined during density determination using core samples. This coincides with the
historical values used by previous CPs in their resource estimation which is loose
density of 1.16 multiplied by a swell factor of 1.35. This is equivalent to 1.566.
Therefore, the 1.5 SG used in this resource estimation is at conservative level.

For the mineral resource estimation as of end of 2021 mining season, the undersigned
ACP considered more conservative parameters in assigning the resource category for
the saprolite and limonite ores. The resource category as of end of 2020 mining
season was assigned based on the search radius used for each interpolation pass
such that pass 1 with a search radius of 200 is assigned as measured resource. Pass
2 with a search radius of 300 is assigned as indicated resource and pass 3 with a
search radius greater than 300 but up to 500 is assigned as inferred resource.

In comparison, the resource category for the estimates as of end of 2021 mining
season utilized a combination of search radius and the digitized measured, indicated
and inferred category boundaries which were based on drill hole spacing. The search
radius for pass 1 was decreased to 30, for pass 2 to 60 and for pass 3 to 120.

Considering these conservative parameters, the mineral resource as of December 31,
2021 is estimated to be at 61.45 Million WMT Measured and Indicated saprolite and
limonite resource with an average grade of 0.95% Ni and 39.09% Fe. The total
measured and indicated saprolite resource is estimated to be 7.81 Million WMT at an
average grade of 1.35% Ni and 12.80% Fe while the total measured and indicated
limonite resource is estimated to be 53.64 Million WMT at 0.87% Ni and 43.90% Fe.

An additional 5.22 Million WMT saprolite with an average grade of 1.23% Ni and
13.19% Fe is categorized under the inferred resource category.
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MMDC Mineral Resource as of Dec. 31, 2021.

Measured and Indicated Resource
Material Cut-off Grade Ni Fe NiTonnes
CABANGAHAN Saprolite High Nicke! >16Ni;<20Fe 1,313,000 893000 179 1348

Saprofiie Low Nickel 1.0-1.6 Ni; <20 Fe 6,497 000 4418000 126 1267

Sub-total/Ave. 7,810,000 5,311,000 135 12.80
Limonite High Iron =05Ni;z45Fe 16,727,000 11,374000 079 4888
Limonite Low Iron =0.7Ni; 2045Fe 12,287,000 8355000 112 3276

SIPANGPANG z16Ni;=20Fe
Saprolite Low Nickel 1.0-16Ni; =20 Fe
Sub-total/Ave.
Limonite High Iron =0.5Ni ,z45Fe 18614000 12658000 075 4956 94,000
Limonite Low Iron = 0.7 Ni; 20-45 Fe 4994 000 3,396,000 099 3372 34,000

080 4521 128,000

O]

kel =16Ni;=20

JHAT
Fe

:I- . o " -
Pili Saprolite Hi

lite High Nic
Saprolite Low Nickel 1.0-1.6 Ni; =20 Fe
Sub-total/Ave.
Limonite High Iron =z05Niz45Fe 636,000 432000 074 5010 3,000
Limonite Low Iron =0.7 Ni; 20-45 Fe 378,000 257000 094 3180 2,000
Sub-total/Ave. 1,014,000 690,000 0.82 43.28 5,000
TOTAL Saprolite High Nickel 216N; <20Fe 1,313,000 893,000 179 1348 16,000

Saprolite Low Nickel ~ 1.0-1.6 Ni; 20 Fe 6497000 4418000 126 1267 95,000

Sub-total/Ave. 7,810,000 5311000 135 1280 71,000
Limonite High Iron 205N 245Fe 35977000 24465000 077 4925 187,000

Limonite Low Iron. 207 Ni;2045Fe 17,659,000 12,008,000 108 33.01 129,000

.SAW. 53,637,000 36,473,000 0.87 43.90 316,000
Inferred
Saprolite High Nickel 216Ni;<20Fe 373,000 253000 169 1329 4,000
Saprolite Low Nickel 1.0-16 Ni; <20 Fe 4,844,000 3294000 120 1318 40,000
Sub-fotaliAve. 5,216,000 3,647,000 123 1319 44,000
Limonite High Iron z05Ni245Fe
Limonite Low Iron 2 0.7 Ni; 20-45 Fe
Sub-total/Ave.
TOTAL/AVE. 5,216,000 3647000 123 13.19 44,000
Notes:

1. The MMDC Mineral Resource statement has been generated by Accredited Competent Person Jayvhel T. Guzman from the
resource estimales done by Geologisis Gisella Jane E. Dida and Ralph Dominique N. Zaballero for Cabangahan and
Sipangpang mine areas, respectively. ACP Guzman has sufficient experience relevant to the style of mineralization and type
of deposit under consideration and to the activity that has been undertaken to qualify as an Accredited Competent Person as
defined in the PMRC Code. Ms. Dida and Mr. Zaballero are both licensed geologists trained and supervised by ACP Guzman
in the resource estimation activity.

2. Mineral Resources are reported in accordance with the PMRC 2007 and, in part, with the PMRC 2020,

3. The Mineral Resources reported in the table above represent estimates as of December 31, 2021. Mineral Resource
estimales are not precise calculations, being dependent on the interpretation of limited information on the location, shape,
continuity of the mineralization and the availability of sampling results. Tonnages in the table have been rounded to the
nearest thousands to reflect the relative uncertainty of the estimate.
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Technical Report on the Updated Mineral Resource Estimates of
Marcventures Minlng and Development Corporation MPSA 016-93-XI
Nicke| Laterite Mining Project as of December 31, 2021

1 INTRODUCTION
1.1 Report Commission

The undersigned Accredited Competent Person (ACP), Jayvhel T. Guzman, was
authorized by the management of Marcventures Mining and Development Corporation
(MMDC) to prepare a technical report compliant with the Philippine Mineral Reporting
Code (PMRC) on its Nickel Laterite Mining Project located in the Municipalities of
Carrascal and Cantilan, Province of Surigao del Sur. The project is under a Mineral
Production Sharing Agreement denominated as MPSA No. 016-93-X| covering an
area of 4,799 hectares.

This report shall be submitted to MMDC and, subsequently, to the Philippine Stock
Exchange (PSE) as part of the company’s compliance to the rules and regulations of
the PSE.

1.2 Purpose of Report

The purpose of this technical report is to disclose the results of the 2021 development
drilling campaign and present the updated mineral resource estimates of the MMDC
Nickel Laterite Mining Project as of December 31, 2021. The disclosure of the updated
mineral resources of the MMDC Nickel Laterite Mining Project requires the preparation
and filing of this technical report with the PSE.

1.3 Scope of Work

The scope of work undertaken includes compilation of exploration results, resource
modelling and resource estimation based on available information up to December 31,
2021 covering the MMDC Nickel Laterite Mining Project. This technical report includes
assessment and comments with regards to compliance to the PMRC Standard for
Mineral Resource and Ore Reserve Reporting Check List.

The undersigned ACP, being a full-time employee of MMDC for almost ten years to
date, is acquainted with the geologic setting of the project as well as the company's
exploration and mining activities which is pertinent in the preparation of this technical
report.

1.4 Duration of the Preparation

Resource modelling and estimation started from the end of 2021 mining season by the
second week of November. Data used included historical drilling data as well as 2021
drilling results. Similarly, data collation and report writing commenced in December
2021.

1.5 Members of the Technical Report Preparation Team
Members of the technical report preparation team included technical personnel from
the Resource Development and Exploration Department of MMDC. This includes the

undersigned Accredited Competent Person Jayvhel T. Guzman and Geologists
Gisella E. Dida and Ralph N. Zaballero.
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Technical Repart on the Updated Mineral Resource Estimates of
Marcventures Mining and Development Carporation MPSA 016-93-X|
Nickel Laterite Mining Project as of December 21, 2021

Other portions of the technical report such as production history, sample preparation,
analytical methodology and quality assurance/quality control were provided by MMDC
Mine Site personnel under the supervision of the OIC-Resident Mine Manager Me Ann
M. Mifoza. Revenue and taxes paid in Section 3.6 were provided by Assistant Vice
President and Certified Public Accountant Elmer O. Purisima.

1.6 Host Company Representative

As the undersigned ACP is a full-time employee of Marcventures Mining and
Development Corporation, there is no need for a representative from the host

company.
1.7 Compliance of report with PMRC

This technical report complies with the requirements, guidelines and the implementing
rules and regulations of the Philippine Mineral Reporting Code (PMRC). The Code
was formulated with the intent of setting minimum standards for public reporting that
are compatible with global standards. The PMRC is modelled substantially on the
wording of the JORC Code (2004) of Australasia and is also compatible with the
international codes from Australia, South Africa, European Union and Canada. It is
consistent with the International Reporting Template (2006) established by the
Committee for Mineral Reserves International Reporting Standard (CRIRSCO).

The PMRC is recognized as the standard for public reporting of mineral resources and
ore reserves adopted by the Philippine mining industry and the associated local
Accredited Professional Organizations (APOs). This technical report follows the format
set in the PMRC 2007 Edition and has partially adapted the PMRC 2020 Edition. At
the time of report writing, the PMRC 2020 Edition has not yet been implemented
pending the formulation and approval of its implementing rules and regulations.

1.8 Declaration and Qualification

M_s. Jayvh_el T. Guzman is a full-time employee of MMDC and is currently its Assistant
Vice President for Geology. Ms. Guzman has extensive knowledge of the MMDC

Co_n_'nmi_ssion (PRC) and a member in good standing of the Geological Society of the
Philippines. She is qualified as Accredited Competent Person under the requirements
of the PMRC (CP Reg. No. 18-11-01).

Whilst currently employed by MMDC, the undersigned ACP does not hold any shares
of the publicly listed Marcventures Holdings, Inc. (MHI) which wholly owns MMDC.
She has no vested interested in any properties or concessions held by MMDC or MHI
and her sole interest is to provide professional services in terms of public reporting of
exploration results and mineral resource estimates.
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Technical Repart on the Updated Mineral Resource Estimates of
Marcventures Mining and Development Corparation MPSA 016-93-X1
Nickel Laterite Mining Project as of December 31, 2021

2 RELIANCE ON OTHER EXPERTS OR CPs

The undersigned Accredited Competent Person relied mainly on her work as
employee of MMDC as well as of the company’s technical personnel whose
experiences over the years working in the company’s nickel laterite project, were able
to gain invaluable technical knowledge in the nickel laterite style of mineralization. Also
used as references are previous technical reports of PMRC Competent Persons Carlo
A. Arcilla, Radegundo S. de Luna and Tomas D. Malihan. The reports are listed as
references in Section 14.
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fiare Mining and Develop Wt Corp ion MPSA 016-93-31
Nickel Laterite Mining Project as of December 31, 2021

3 TENEMENT AND MINERAL RIGHTS

3.1 Description

The MMDC Nickel Laterite Mining Project is located in Barangay Panikian in the
Municipality of Carrascal, Barangay Cabangahan in the Municipality of Cantilan, and
Barangay Bayogo in the Municipality of Madrid, all within the Province of Surigao del
Sur.

The project is covered by a Mineral Production Sharing Agreement denominated as
MPSA No. 016-93-XI covering an area of 4,799 hectares. Technical description of the
tenement corners is presented in Table 3-1. Location map of the MPSA is shown in
Figure 3-1.

Table 3-1. Technical description of MPSA 016-93-X].
Orne O : g

125° 52' 30" 9° 20' 00"

1

2 125° 55' 00" 8° 20' 00"
3 125° 55' 00" 9° 19' 00"
4 125° 54' 00" 9° 19' 00"
5 125° 54' 0O" 9° 15' 30"
6 125° 53' 30" 9° 15' 30"
7 125° 53' 30" 9° 14' 00"
8 125° 51' 00" 9° 14' 00"
9 125° 51' 00" 9° 15' 00"
10 125° 51' 30" 9° 15' 00"
11 125° 51' 30" 9° 19' 00"
12 125° 52" 30" 9°19' 00"

There are three mine areas within the MMDC MPSA, namely: 1) Cabangahan, 2)
Sipangpang, and 3) Pili. Cabangahan mine area is located south of Carac-an River,
Sipangpang mine area between the Carac-an River and Alamio River, and Pili mine
area is located north of Alamio River.

Cabangahan mine area was the first to be developed in 2010 and was the source of
the first saprolite shipments of the company. In 2012, development and production of
high iron limonite ore started in Pili mine area.

Extraction from Pili mine area was terminated in 2017 when ore prices went down and
the remaining ore in Pili became uneconomical. Simultaneous to extraction of limonite
from Pili mine area, the Sipangpang mine area was developed in 2016 upon approval
of the Special Tree Cutting and Earthballing Permit (STCEP) for the area. Production
in Sipangpang continued until the mid-2018 when it was temporarily deferred due to
depressed ore prices.

In 2019, production resumed in Sipangpang and Cabangahan mine areas upon
improvement of ore prices. Limonite mining in Sipangpang was again suspended in
2020 due to low iron prices but was resumed in 2021 when the prices for limonite ore
became favorable.
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Figure 3-1. Location and vicinity map (Source: GAIA South, Inc.)
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3.2 History of mineral rights

On June 19, 1992, the Philippine Government, thru the Department of Environment
and Natural Resources (DENR), and Ventura Timber Corporation (VTC) executed
Mineral Production Sharing Agreement (MPSA) No. 016-93-XI. The MPSA granted
VTC the exclusive right to explore, develop and commercially utilize nickel and other
associated mineral deposits that may be discovered in the contract area for a term of
25 years, renewable for another 25 years. The President of the Republic of the
Philippines approved the MPSA on July 1, 1993.

On January 19, 1995, a Deed of Assignment (DOA) was executed between VTC and
Marcventures Mining and Development Corporation (MMDC) wherein the former
assigned to the latter all its rights and interests in MPSA No. 016-93-XI.

From 1995 to 2004, various peace and order problems and civil disturbances were
experienced by VTC/MMDC in the pursuit of its exploration and operations in the
confract area.

On March 11, 2008, after a lapse of 13 years, the DOA was finally approved by the
DENR Secretary. First renewal of exploration period was granted to MMDC on
January 24, 2008 and the second renewal on July 14, 2011.

On December 22, 2008, MMDC was granted an Environmental Compliance Certificate
(Ref. Code 0807-022-1093) which covers an initial mine area of 120 hectares in
Cabangahan. Another ECC (ECC-R13-1101-0006) which covers the causeway, pier
yard and haul road was issued by EMB CARAGA on February 11, 2011. On August
2011, MMDC was able to make its first laterite ore shipment abroad under an approved
Partial Declaration of Mining Project Feasibility (Partial DMPF).

MMDC applied for amendment of its ECC to cover the whole 4,799 hectares of the
MPSA area. The amendment was approved on April 23, 2013 which allowed the
company to mine outside the initial 120 hectares and to increase its annual tonnage
from 1,500,000 WMT to 3,000,000 WMT. The amendment also superseded MMDC's
ECC-R13-1101-0006 for its causeway, pier yard and haul road.

The Declaration for Mining Project Feasibility (DMPF) covering the whole tenement
area was approved by the Mines and Geosciences Bureau (MGB) on October 16,
2014,

On September 17, 2015, MMDC filed for another amendment of its ECC which was
subsequently approved by the MGB. This allows the company to further increase its
annual production capacity to up to 5,000,000 WMT.

MMDC, thru letters dated May 30, 2016 and June 21, 2016, requested for a nine-year
extension of the term of MPSA No. 016-93-X] to restore equivalent period of time lost
due to force majeure in view of the various problems that it has encountered in the
contract area, which have prevented it from fully pursuing its operations therein. On
June 24, 2016, the term of MMDC's MPSA was extended for a period of nine years
starting from the expiration of its first 25-year term or until July 1, 2027. This is
renewable for another 25 years.
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3.3 Current owners of mineral rights

MMDC currently holds the mineral rights over MPSA NO. 016-93-X| through a Deed of
Assignment (DOA) executed between the company and Ventura Timber Corporation
on January 19, 1995. The DOA was approved by the DENR Secretary on March 11,
2008.

3.4 Validity of current mineral rights

An MPSA is valid for 25 years from its approval and renewable for another 25 years
upon expiration. Having been granted on July 1, 1993, MMDC's MPSA would have
expired on July 1, 2018. However, the term of the MPSA was extended for nine years
starting from the expiration of its first 25-year term due to force majeure. The MPSA is
now valid until July 1, 2027 and renewable for another 25 years.

3.5 Agreements with respect to mineral rights

MMDC has no agreements with other companies or entities with regards to its mineral
rights.

3.6 Net revenue derived from the project
Table 3-2 summarizes the taxes and royalties paid by MMDC from 2013 to 2021 which
demonstrates the profitability of the project. Since 2013 to 2021, MMDC has paid a

total of 2.52 Billion Pesos for national and local taxes and 197.9 Million Pesos for IP
royalties.
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Technical Report on the Updated Mineral R of
Marcventures Mining and Development Carporation MPSA 016-93-X]
Nickel Laterite Mining Project as of December 31, 2021

4 GEOGRAPHIC FEATURES

4.1 Location and accessibility

The MPSA of MMDC is located within Barangay Panikian in the Municipality of
Carrascal, Barangay Cabangahan in the Municipality of Cantilan and Barangay
Bayogo in the Municipality of Madrid. It takes about 2.5-hour land travel along the
National Highway from Surigao City or about 3.5-hour land travel from Butuan City to
the Municipality of Carrascal and another 20 minutes to reach the Municipality of
Cantilan (Fig. 4-1).

&

AL

coessibility map.

Three routes from the National Highway can be used to access the mine site. Two

4.2 Topography, slope and drainage

The tenement area is located at the northeastern fringe of the Diwata Mountain Range
(also called the Pacific Cordillera of Mindanao), a 300-km stretch of rugged mountains
that extends all the way to the Davao-ComVal provinces. To the west of the Diwata
Mountain Range are found the topographic low areas exemplified by the Tubay Valley
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and Lake Mainit. These areas are bordered to the west by a 70-km long elevated
terrain called Malimono Ridge, that runs parallel to the west coast of Surigao del Norte.

Within the tenement area, the terrain is generally gently to moderately sloping and
undulating except for some portions in the Cabangahan area which exhibit more
rugged features and steeper slopes. The Cabangahan mine area is on a ridge with
elevation ranging from 230 to 500 masl|. Sipangpang is lower at 180 to 400 mas| while
Pili is at 180 to 320 masl.

The MMDC MPSA area lies within the catchments of three drainage systems namely:
the Carac-an, Alamio and Panikian river systems (Fig. 4-2). Carac-an River is the
largest drainage system in the area with headwater originating at the eastern slope of
Mount Mabaho in the central portion of northern Mindanao Island. The tributaries flow
in a general eastward direction and converge in the Cantilan-Madrid Alluvial Plain,
then going northeast passing by Barangay Union in Madrid before emptying into
Lanuza Bay in the Pacific Ocean.

Alamio River originates at the rugged mountains northwest of the MPSA area and
flows southeastward through its northern section before reaching the Cantilan-Madrid
Alluvial Plain where it shifts north-northeastward and meanders along the western
edge of the alluvial plain. It merges with the Binoni River before crossing the highway
near Carrascal town proper where it is referred to as the Carrascal River. The
Carrascal River drains to Carrascal Bay.

The Panikian River is the smallest river system originating at the southern slope of
Mount Legaspi located northwest of the MPSA area. The river assumes a southeast
direction and upon reaching the Cantilan-Madrid Alluvial Plain, it becomes knows as
the Binoni River. The Binoni River then merges with the Alamio River.
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4.3 Climate

In the absence of a weather station within the project site, climatological data were
gathered from the PAGASA synoptic weather station located in Hinatuan, Surigao del
Sur (8°21'59.53°N, 126°20'16.43"E). Figure 4-3 shows that the climate of Surigao del
Sur can be characterized as a Type Il based on the Modified Corona’s Classification
Scheme. Type Il can be attributed by the absence of dry season or no single dry
month. Maximum rainfall can be experienced from November to January while
minimum rainfall is from March to May.

Climate Map of the Philippines
based on the Modified Coronas Classification
Vo e T . i C . Y P - IWO0 pronounced season, n_‘l'fl\' from
1ber to April and wet during
st of the year. Maximum rain

cription

rom June to September
no dry season with a very
pronounced maximum rain period

o February. There

is not a sing y month, Minimum
monthly rainfall occurs during the

period from March to May.
no very pronounced maximum rain
period with a dry season lasting
only from one to i months,

r during the period from
December to February or from
March to May. This type resembles

types | since it has s short dry

5 more or less evenly
2d throughout the vyear.
'esembles type 2 since

it has no dry season.

Figure 4-3, Climate map of the Philippines.

Rainfall

The rainfall pattern in Surigao del Sur (Hinatuan weather station) shows a pronounced
wet period from November to February (Figure 4-4), which yields a mean monthly
rainfall that exceeds 500 mm and contributes 93.17% to the mean annual rainfall of
4,884.8 mm. The month of January receives the highest amount of rain (900.9 mm)
while September receives the least amount of rain (202.9 mm).
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Mareventures Mining and Development Corparation MPSA 016-93-X1
Nickel Latarite Mining Project as of Decamber 31, 2021

Temperature

Based on the 2019 to 2020 temperature reading from Hinatuan synaptic station,
Surigao del Sur experiences a mean annual temperature of 27.81 °C, annual average
high of 29.0°C and annual average low of 26.15°C. The hotter temperatures can be
experienced from the months of April to December with temperatures more than 27°C
while the cooler temperatures can be experienced from January to March (Figure 4-
5).

Figure 4-5. Graph showing monthly average temperature in Surigao del Sur from 2019-2020.
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Tropical Cyclones

The _Philippines experiences an average of 20 cyclones annually. Carrascal and
Cantilan as well as most of Surigao de Sur experiences one cyclone in two years. The
occurrence of tropical cyclones in the Philippines is shown in Figure 4-6.
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Figure 4-6. Cyclone map of the Philippines.

Wind Pattern

Eastern wind prevails in the area, bringing an annual wind speed of 2.4 m/s. The
maximum wind speed of 3 m/s can be recorded in the months of January to March.

4.4 Land Use and Vegetation

The Forest is the dominant landuse in the MPSA. It is generally composed of Lauan,
Mountain Agoho, Batuan, Tangili, Miyapis, Falcata, Malapapaya, Giant Fern, etc.

Shrubland with Tonkat Ali, Lanipao, Pandan, Suhasuha, Tagum-tagum, Maymagan
with Fern as undergrowth exists in the northern part of the MPSA.
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The cultivated area or agricultural area exists on the river terraces of Carac-an River
in Barangay Cabangahan. Crops are mixture of coconut, paddy rice and corn. and
some abandoned areas are being used as pasture for cattle.

Bare areas are found in the mining areas in Pili and Cabangahan. At present, bare
areas are also found in Sipangpang mine areas.
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Figure 4-7. Land use/vegetation map (Source: GAIA South, Inc.)
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4.5 Socio Economic Environment

Surigao del Sur is located in the northeastern coast of Mindanao facing the Pacific
Ocean between 125°40'E to 126°20°E longitude and 7°55°'N and 9°20°N latitude. It is
bounded on the northwest by the Province of Surigao del Norte, Davao Oriental on the
southeast, the Pacific Ocean on the east, and the Province of Agusan del Norte and
Agusan del Sur on the west and southwest. Surigao del Sur has two cities and 17
municipalities. Most of these LGUs are located in the coastal areas. Tandag is the
capital and seat of the provincial government. The municipalities are subdivided into
309 barangays and are covered by two (2) congressional districts.

Based on the 2010 Census of Population and Housing (CPH), the province of Surigao
del Sur posted a total population of 561,219 persons as of May 1, 2010. This is larger
by 59,411 persons compared to its total population of 501,808 persons counted in the
2000 CPH. The increase in the population count from 2000 to 2010 translated to an
average annual population growth rate (PGR) of 1.12%. This is higher than the 1.05%
annual PGR of the province between census years 1990 and 2000.

Based on the 2020 Census of Population and Housing (CPH), the province of Surigao
del Sur posted a total population of 642,255 persons as of May 1, 2020. This is larger
by 81,036 persons compared to its total population of 561,219 persons counted in the
2010 CPH. The increase in the population count from 2010 to 2020 translated to an
average annual population growth rate (PGR) of 1.44%. This is higher than the 1.18%
annual PGR of the province between census years 2000 and 2010.

The results of the 2000, 2010 and 2020 national census are presented and compared
in Table 4-2.

Table 4-2. Comparison of 2000 and 2010 National Population Census.
Municipality

Cantilan 26,553 30,321 34,060
Cabangahan 794 1,031 1,844
Carrascal 13,157 16,529 24,586
Babuyan 443 514 760
Panikian 1,835 1,970 3,204
Madrid 14,066 14,888 16,653
Bayogo 821 769 1,043

The population “pull” of the MMDC Nickel Laterite Mining Project is clear in the
increase of population in Barangay Cabangahan by almost seventy-nine percent
(78.86%) within a 10-year period compared to the Municipality of Cantilan of only
12.33% in the same period. The same can be deduced with Barangay Panikian with
a 62.64% increase in population from 1,970 to 3,204 persons and Barangay Babuyan
with 47.86% increase in population from 514 to 760. The Municipality of Carrascal saw
a 48.74% increase in its population during the 10-year period.

Barangay Cabangahan is where the Cabangahan mine area is located while the Pili
and Sipangpang mine areas are covered by Barangays Panikian and Babuyan. The
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