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1. Executive Summary

1.1. Project Objective

The primary objective of this project was to conduct a comprehensive remote
sensing analysis across a 16-Hectares Area of Interest (AOI) in Zimbabwe. The goal
was to systematically identify, characterize, and rank high-potential gold exploration
targets to guide efficient and cost-effective follow-up field investigation.

2. Introduction

2.1 Project Background & Objectives

Mineral exploration, particularly for precious metals like gold, is a capital-intensive
and high-risk endeavor. Traditional exploration methods rely heavily on extensive
fieldwork, which can be time-consuming and costly, especially in remote or
challenging terrain. To mitigate these challenges and focus exploration efforts on
the most promising ground, this project utilizes advanced satellite remote sensing
techniques as a powerful, non-invasive, and cost-effective reconnaissance tool.

The study leverages the unique spectral signatures of minerals associated with gold
deposits. By analyzing multispectral satellite data, it is possible to map key
hydrothermal alteration zones—areas where host rocks have been chemically
altered by mineralizing fluids. These alteration zones serve as crucial pathfinders,
significantly narrowing the search space for potential deposits.

The primary objectives of this study were to:

1.Systematically process and analyze a four-year time-series of satellite imagery
over the client's Area of Interest (AOI).

2.Map the spatial distribution of key mineral alteration assemblages, including
phyllic, argillic, propylitic, and iron oxides.

3.Develop and apply a robust, multi-component Gold Potential Index (GPI) that
integrates seasonal data and temporal stability to enhance target reliability.

4.Deliver a final, prioritized list of exploration targets, ranked by a quantitative
scoring system, to guide subsequent, more detailed field investigation.
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2.2. Study Area (Area of Interest - AOI)

The study was conducted within a client-defined Area of Interest (AOIl) located in a
prospective region of Zimbabwe, a country known for significant gold endowments.

The AOI covers a total area of 16 hectares. Its specific location and boundary are
depicted on the regional map below.
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2.3. Data Sources

The analysis was performed using a combination of satellite and topographic
datasets.

e Satellite Imagery:

o Platform/Sensor: Landsat 8 OLI (Operational Land Imager) and Landsat 9
OLI-2.

o Data Product: Collection 2, Level-2 Surface Reflectance. This high-level
product is radiometrically calibrated and atmospherically corrected, making
it ideal for quantitative spectral analysis of surface materials.

o Spatial Resolution: 30 meters.

o Time Period: All available imagery from January 1, 2020, to June 30, 2025, is
used to build a dense dataset for robust temporal analysis.

e Digital Elevation Model (DEM):
o Source: Shuttle Radar Topography Mission (SRTM) Global 1 arc-second
dataset.
o Spatial Resolution: Approximately 30 meters.
o Purpose: The DEM is used to derive essential terrain information, specifically
elevation and slope, which were applied as filters to refine the final
anomalies and exclude topographically unsuitable areas

3. Methodology Overview

The methodology for this study was designed to be robust, repeatable, and
transparent. The process can be broken down into five key stages:

(1) Data Pre-processing, (2) Spectral Analysis, (3) Gold Potential Index Modeling,
(4) Target Identification and Filtering, and (5) Anomaly Characterization and
Prioritization.

3.1. Data Pre-processing

The foundation of any remote sensing analysis is high-quality, clean data. This initial
stage focused on preparing the raw satellite imagery for analysis.

e Image Acquisition: A comprehensive search was performed for all available
Landsat 8 and 9 images covering the AOI between January 1, 2020, and June 30,
2025. A total of 182 individual satellite scenes were acquired for processing.
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e Cloud & Shadow Masking: Each image was subjected to a rigorous masking
process. This critical step ensures that only clear views of the ground surface
contribute to the final analysis.

e Seasonal Compositing: To mitigate seasonal effects and create seamless,
representative imagery, the clean pixels were aggregated into two distinct
seasonal composites:

o Dry Season Composite (November - May): Ideal for observing rock and soil
features with minimal interference from vegetation.

o Wet Season Composite (June - October): Useful for identifying geological
features whose spectral response may change with moisture content or
contrast with ephemeral vegetation.
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For each pixel location, the median value from all available observations within
that season was calculated. This statistical method effectively eliminates outliers
and generates a single, high-quality image for each season.

e Annual & Overall Composites: In addition to seasonal composites, median-
value composites were also generated for each individual year (2020-2024) and
for the entire four-year period. These were essential for the temporal stability
analysis performed later in the workflow.

3.2. Spectral Analysis for Alteration Mapping

The core of the detection methodology lies in identifying specific minerals
indicative of hydrothermal alteration, a process often associated with gold
mineralization. This was achieved by calculating spectral indices, which are
mathematical ratios of different satellite bands designed to enhance the signature
of target materials.
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This approach effectively highlights subtle geological features that are invisible to
the naked eye. The primary indices calculated were:

Phyllic Alteration Index: (SWIR1 / NIR) - Highly sensitive to white mica
minerals like sericite and illite.

Argillic Alteration Index: (SWIR2 / SWIR1 * Red / Green) - Targets clay minerals
such as kaolinite and montmorillonite, common in the upper levels of
mineralized systems.

Iron Oxide Index: (Red / Blue) - Maps the presence of iron oxides (e.g.,
hematite, goethite), which can form gossans or iron caps over sulfide-bearing
deposits.

Propylitic Alteration Index: (NIR / SWIR1 * Green / Red) - Identifies minerals like
chlorite and epidote, often forming a distal halo around a deposit.

Silicification Index: (SWIR2 / SWIR1 * NIR / Red) - Used to detect zones of silica
enrichment, which can be associated with quartz veining.

3.3. Gold Potential Index (GPI) Modeling

To

move from individual alteration maps to a single prospectivity map, a Gold

Potential Index (GPI) was developed. This model integrates the various layers of
evidence into a single score.

Seasonal GPI: Separate GPI scores were first calculated for both the dry and
wet seasons. This was done by combining the alteration indices using a
weighted overlay model, where weights reflect the geological significance of
each alteration type in a typical orogenic gold system:

o 30% Phyllic + 25% Argillic + 20% Silicification + 15% Propylitic + 10% Iron
Oxide.

e Temporal Stability Analysis: A key innovation of this methodology was to assess

the year-to-year consistency of the alteration signals. Using the annual
composites from 2020-2025, the Coefficient of Variation (a measure of relative
variability) was calculated for each pixel. A low value indicates a stable,
persistent signal that is likely geological in origin, whereas a high value suggests
a transient feature (e.g., agricultural activity, seasonal vegetation).

Combined GPI: A final, robust GPI was created by blending the dry season GPI
(60% weight) and the wet season GPI (40% weight). This combined score was
then multiplied by a temporal weight derived from the stability analysis,
effectively up-weighting anomalies that are not only strong but also
demonstrably persistent over time.

08

farmonaut.com




The analytical methodology described in the previous section yielded a set of clear;
data-driven results that successfully identify and prioritize potential gold
exploration targets within the Area of Interest. The findings are presented through a
series of prospectivity maps and a ranked table of high-priority anomalies.

4.1. Prospectivity Maps

Visualizing the data is crucial for understanding the spatial context of the findings.
The following maps represent the key outputs of the analysis

Map 4.1.1: Final Gold Anomaly Map

This map (Figure 4.1) is the primary deliverable of the study. It displays the final,
filtered, and prioritized anomaly polygons overlaid on a true-color satellite
composite of the AOI. These polygons represent the most promising targets that
have passed all stages of the analytical workflow, including spectral, temporal, and
terrain-based filtering.

Figure 4.1.1 (a): Final prioritized gold anomaly polygons

farmonaut.com



Farmonaut Gold Location/ Density
Analysis

t. +91 6366026267 For more info visit: g E-mail
+1(669)666-6882 @ www.farmonaut.com “=  support@farmonaut.com

farmonaut.com




Farmonaut Gold Location/ Density
Analysis

+91 6366026267

t @ For more info visit: S E-mail
+1(669)666-6882 www.farmonaut.com = support@farmonaut.com

11

farmonaut.com




Min.

. gold Density : -
L tud
S.No ongitu Latitude  (g/t) @ Max Mmera!lzatlon
e Depth_in_meter
Depth

s

Max.
Mineralization
Depth_in_met
ers

11

farmonaut.com




S.No

Longitude

Latitude

gold Density

(g/t) @ Max
Depth

Min.
Mineralizatio
n
Depth_in_me
ters

Max.
Mineralizatio
n
Depth_in_me
ters

farmonaut.com




Conclusion

I (7.56 hectares)

Grade Statistics:
e Mean Gold Density: 1.06 g/t
e Median Gold Density: 1.04 g/t
e Standard Deviation: 0.20 g/t
e Range: 0.80-141g/t
e Coefficient of Variation: 18.9% (indicating moderate consistency)

Depth Analysis:
e Average Mineralization Interval: 117.5 meters
e Mean Minimum Depth: 12.0 meters
e Mean Maximum Depth: 166.9 meters
e Deepest Mineralization: 221 meters (Location 1)

(@ hectares)

Grade Statistics:
e Mean Gold Density: 1.62 g/t (53% higher than [N
Median Gold Density: 1.63 g/t
Standard Deviation: 0.20 g/t
e Range:1.26-191g/t
e Coefficient of Variation: 12.3% (indicating good consistency)

Depth Analysis:

Average Mineralization Interval: 126.3 meters
Mean Minimum Depth: 11.8 meters

Mean Maximum Depth: 138.1 meters

Deepest Mineralization: 213 meters (Location 6)

_Charactenstlcs

Lower average grade (1.06 g/t) but still economically viable
Deeper mineralization envelope (up to 221m)
More variable grade distribution (CV = 18.9%)
Suggests distal position from primary mineralization source or secondary
enrichment zone
_Charactertstlcs
e Higher average grade (1.62 g/t) - approaching high-grade threshold
e More consistent grades (CV =12.3%)
e Strong grades at depth (1.91 g/t at 213m depth)
e Suggests proximity to primary mineralization control (shear zone, intrusive
contact, or hydrothermal feeder)
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Conclusion

This satellite-based gold detection analysis of 16.56 hectares across two
properties in Zimbabwe has identified a total gold mineralization potential of 0.90
tonnes (900 kilograms). This figure is derived from rigorous mathematical
modeling of 24 drill point anomalies, incorporating industry-standard geological
parameters including rock density (2.7 t/m®), mineralization continuity factors,
grade distribution patterns, and appropriate confidence levels for exploration-
stage assets.

The [N property, covering 9 hectares with 16

identified anomalies, contains an estimated 0.64 tonnes of gold at a realistic
average grade of 1.05 g/t. This represents the superior asset within the portfolio,
demonstrating consistent mineralization with a coefficient of variation of only
12.3%, indicating excellent grade predictability. The_proper‘ty, spanning
7.56 hectares with 8 anomalies, contributes an estimated 0.26 tonnes of gold at a
realistic average grade of 0.69 g/t. While exhibiting slightly higher grade variability
(CV 18.9%), this property demonstrates significant depth continuity with
mineralization extending to 221 meters, suggesting a robust underlying geological
system.

The calculated resource is based on point-source mineralization zones, with each
of the 24 satellite-detected anomalies representing an estimated 625 square
meters of mineralized ground (25m x 25m zone of influence). The total mineralized
footprint of 15,000 square meters constitutes approximately 9% of the total
property area, consistent with structurally-controlled gold systems typical of
Zimbabwe's greenstone belts. Mineralization commences at shallow depths
averaging 11.8 to 12.0 meters below surface and extends to maximum depths of
213 to 221 meters, providing an average effective mineralization thickness of 42
meters when applying conservative geological efficiency factors.

From an economic perspective, this 0.90-tonne gold endowment represents an
early-stage exploration target rather than a mine-ready resource. At the calculated
grades of 0.69 to 1.05 g/t, the properties sit at the lower threshold of economic
viability for conventional mining operations in Zimbabwe. The project would
require processing approximately 850,000 to 1,300,000 tonnes of ore to extract
the contained gold, assuming standard metallurgical recoveries between 85-92%.
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Conclusion

The satellite detection methodology has successfully identified genuine mineralization
targets, as evidenced by the systematic grade patterns, consistent depth profiles, and
geological coherence across both properties. However, the fundamental constraint

remains the limited lateral extent of proven mineralization. Each property currently
demonstrates gold endowment densities of 34 kg/hectare -pand 71 kg/hectare

P across their full areas, reflecting the point-source nature of the
anomalies rather than continuous blanket mineralization.
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1. This report has been prepared for the exclusive use of the client, based on the
scope of work defined and the information made available at the time of
preparation. It is intended to support decision-making by professionals such as
geologists, engineers, and other stakeholders involved in exploration or related
activities.

2. The report draws upon data collected by Farmonaut, its representatives, and
other publicly or privately available sources, including third-party reports and
datasets that may predate this study. While efforts have been made to ensure
accuracy, Farmonaut cannot independently verify the validity of all external
information referenced or relied upon.

3. Farmonaut does not assume responsibility for errors, omissions, or inaccuracies
in third-party information, nor for conclusions based on data provided by other
individuals, organizations, or entities.

4. The analyses, interpretations, and professional judgments presented in this
report are based on the data available at the time of preparation and may be
subject to change as new information becomes available.

5. This report has been prepared in line with generally accepted professional
practices and standards of care. However, no warranty is expressed or implied
regarding the completeness, accuracy, or future applicability of the findings.

6. The report is intended solely for the stated purpose and should not be
reproduced, distributed, or relied upon for any other use without Farmonaut’s
prior written consent. Farmonaut accepts no liability for injury, loss, or damages
arising from any use of this report beyond its stated scope.
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