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An Overview

Critical minerals are defined as elements, minerals, substances or 

materials that are:

(a)essential to industry and technology, but (b) of high risk of 

supply chain disruption, and (c) no known alternative material

Strategic minerals, meanwhile, may be considered as a subset of 

critical minerals, but which may imply minerals in:

(a)short supply but important to domestic industries and (b) with 

high values but with security implications.



An Overview

The demand is threatened by disruption of mineral supplies due to 

geopolitical conflicts, trade attrition globally, and simply due to 

dwindling production from mining areas.



Mining Law



Coastal Geohazard Study

• Makes use of Coastal Vulnerability Index (CVI) coupled with the 
aid of the Analytical Hierarchy Process (AHP);

• The CVI considers the influence of seven (7) physical coastal 
parameter:  shoreline change, geomorphology and lithology, 
coastal slope, mean tidal range, natural buffers, coastline 
alignment relative to dominant wind-driven waves, and human 
activities;

• The primary activities to complete this study include desktop 
studies, coastal geohazard and geomorphological mapping, 
beach profiling, bathymetric survey, natural buffer (i.e., coral 
reefs and mangroves) assessment, and geological investigation



Offshore Mineral 
Exploration



A Schematic Showing 
Jurisdictional Zones 
of the  PHILIPPINES



The Offshore Resources

Marine mineral resources in the 
Philippines:

• Magnetite sand and associated placer metals 
such as gold, PGEs, and chromite;

• Quarry sand materials for reclamation

• Deep sea manganese nodules and crusts 
which contain nickel, cobalt, and REEs 
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Offshore 
Resources 
Targets: the Deep 
Sea Regions

Marine Mineral Exploration of Philippine 

Rise and Celebes Sea Regions Project 2018 

to 2023



Offshore Resources 
Targets: Shallow 
Marine Sediments

1. Panaon Island – Butuan Bay

2. Western Zambales

3. Dinagat Island – Surigao 

4. South Palawan (Rizal-Quezon)

5. West Palawan (Aborlan-PPC)

6. Camarines Norte

7. Camarines Sur – Catanduanes

8. Eastern and Southern Leyte

9. Guian – Homonhon Island

10.East Palawan (Aborlan)

11. Iloilo – Guimaras Is. – West Negros

12. Aurora – Quezon - Isabela



Geochemistry of 
Marine Minerals: 
Initial Results

Mt

Mt

Mag-9, Abuyog, Leyte



Magnetite Mineralogy in Marine 
Sediments

Initial geochemical analysis of magnetite grains conducted under Kyushu Univ and UP-NIGS 
laboratories using SEM



Philippine Magnetite: Some 
Representative Samples

Mt

Mt

Mag-1, Cagayan Valley

Mag-2, Lingayen Gulf 

Mag-10, Sto. Tomas River, Zambales

Mag-3, Caoayan Ilocos Sur

Mag-6, Negros Occidental

Mag-5, Tolosa, Leyte



Initial Results using SEM

Sample Code O Al Ti Fe Mg

Wt% At% Wt% At% Wt% At% Wt% At% Wt% At%

Mag-1 21.26 47.58 0.84 1.11 12.71 9.50 65.19 41.80

Mag-2 17.93 42.50 1.28 1.80 2.60 2.06 77.10 52.37 0.55 0.86

Mag-3 24.38 51.10 0.73 0.91 10.30 7.22 59.53 35.75

Mag-4 18.62 41.28 2.60 3.42 3.55 2.63 67.46 42.86 0.87 1.27

Mag-5 19.46 42.34 5.08 6.56 6.04 4.39 65.18 40.64 4.24 6.07

Mag-6 22.64 49.26 19.11 13.89 57.54 35.87 0.65 0.93

Mag-7 19.73 44.69 1.77 2.38 8.47 6.41 68.76 44.63 1.27 1.89

Mag-8 18.04 41.14 3.09 4.18 7.00 5.33 69.01 45.07 2.86 4.29

Mag-9 18.57 42.18 3.03 4.08 5.64 4.28 70.26 45.72 2.50 3.73

Mag-10 29.41 57.78 4.17 2.74 63.54 35.76 2.88 3.72
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Magmatic Arcs & Shallow Seas 
as Targets



The Visayan Sea 
Project 2024

Marine Sediment Collection 
through Dredge Sampling



The Visayan Sea Project: Initial 
Geochemistry
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The Visayan Sea Project: Initial 
Geochemistry
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Discussion: Point Analysis of 
Magnetite

Marine mineral resources in the Philippines:

• Magnetite sand which may be associated placer metals such as gold, PGEs, and chromite 
and quarry sand materials are ubiquitous in marine sediments but workable depths are at 
40m – 100m;

• Deep sea manganese nodules and crusts which contain nickel, cobalt, some lithium, and 
potentially REEs are formed on depts of about 2500m to 4000m and are yet to be 
determined in Philippine Rise and Celebes Sea Regions;

• Magnetite analysis through SEM:

• A linear trend between Ti and Fe implying ubiquitous presence of Ti in magnetite 
structure.

• Minor presence of Al and Mg in magnetite lattice.



Discussion: Bulk Marine Sediments

Marine mineral resources in the Philippines:

• Initial results of bulk marine sediments analysis show a very linear correlation between Ti 
and Fe in positive trend; this may imply Ti and Fe exist in a mineral phase or crystal;

• Ti also shows positive correlation with Mn, Ni, Cr, and Y (a REE) in marine sediments;

• Meanwhile, Mn and Zn show positive correlation while P and Ti show a slight negative 
trend.



Way Forward

Marine mineral resources in the Philippines:

• Establish further the association of PGE, Au, and the REEs in magnetites and magnetite-
bearing marine sediments; it seems the 5-6% magnetite presence in marine sediments is the 
norm;

• Deep sea manganese nodules and crusts which contain nickel, cobalt, and potentially REEs 
are yet to be proven in the deep regions of the Philippine EEZ and are targets of exploration by 
the MGSD in the near future;

• The shallow regions (40-100m) are the best potential sources of marine quarry sediments and 
magnetite sands but extensive exploration is yet to be conducted on target areas;

• Ti, Mn, and V are suggested to be added in the critical minerals list being crafted by the MGB.



Memo Circular 2020-008: Revised 
Guidelines on Offshore Mining
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