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Detailed Proposal:
1. Block Summary:

The proposed area forms part of the Nagod and Lameta formations and is located within the Sagar
and Damoh districts of Madhya Pradesh. Geologically, the study area comprises limestone of the
Nagod Formation, boulder bed, limestone of the Lameta Group, basalt of the Deccan Traps, and
recent alluvium/soil. Limestone of the Nagod Formation is predominantly exposed near Kevlari
and Sajiya villages, whereas Lameta limestone occurs mainly around Umraho and Jamunia Mal
villages. The area is situated approximately 20 km N-NNW of Garhakota town in Sagar District
and about 5 km west of Patharia town in Damoh District. The major villages in and around the
proposed area include Kevlari, Sajiya, Sasa, Umraho, Tada, Botrai, and Jamuniya Mal. The area
lies in the Survey of India Toposheet No. 55M/01. Most of the part of the proposed area is flat
lying and covered by agricultural lands, except for some barren lands and around 10 % area
covering forest land. Overall, the proportion of human settlements is moderate. The agricultural
land is mostly owned by local people.

Background Geology (Regional Geology, Geology of the Block):

The proposed study area lies within the Vindhyan Basin, a prominent Proterozoic basin
characterized by its sickle-shaped geometry and ENE-WSW trend. The basin is developed over
the Bundelkhand Craton and is structurally bounded by the Son—Narmada Fault to the south and
the Great Boundary Fault to the northwest. The Vindhyan Supergroup unconformably overlies the
Bundelkhand Granite, indicating a significant break in deposition.

Geologically, the area occupies the central part of the basin and is represented predominantly by
lithologies of the Bhander Group, including sandstones, shales, and Nagod limestones, along with
Lameta limestone beds and overlying basaltic flows of the Deccan Trap. Regionally, the
stratigraphy also includes Upper Rewah Quartzites and Quaternary deposits, reflecting a complex
geological history. The Upper Rewah Quartzites are typically massive and coarse-grained,
occasionally exhibiting false bedding. The Bhander Sandstones preserve sedimentary structures
such as rain prints and desiccation cracks, indicative of subaerial exposure during deposition.
Within the Bhander sequence, the Ganurgarh Shales are characterized by brick-red coloration with
calcite veining, grading into cream-colored calcilutites. The Bhander Limestones, generally bluish-
grey and non-marine in origin, are notable for their high CaO content and constitute a significant
target for cement-grade material. The Sirbu Shales occur as thinly laminated khaki to buff-colored
units interbedded with quartzitic sandstones. The Lameta Beds display considerable variability in
thickness and composition, comprising gritty sandstones, calcareous clays, chert horizons, and
mottled limestones containing pinkish sandstone pebbles. Overlying these, the Deccan Trap
formations occur as basaltic flows with thickness ranging from approximately 15 m to 100 m.
These flows are predominantly massive, with amygdaloidal varieties containing chalcedony and
chert, while zeolites are relatively scarce. Mineralogically, the basalts consist of augite, basic
andesine to labradorite, chlorite, and magnetite, with occasional occurrences of honey-colored to



reddish glassy material. Notably, these trap formations do not exhibit lateritization in the study
area.

Overall, the geological setting reflects a stable cratonic basin with well-preserved sedimentary
sequences and overlying volcanic units, providing favorable conditions for limestone exploration
and resource assessment.

Table 1: Stratigraphy of the proposed block

Supergroup | Group | Formation Lithology | Age
Alluvium Quatemary
Deccan Trap | Malwa | Basalt Up. Cretaceous to Palaeocene
Lameta Limestone Up. Cretaceous

Mathar Fm Sandstone

Sirbu Fm Shale
Vindhyan Bhander | Bundi Hill Fm Séndstone RiopSiecozoic

Nagod Fm Limestone

Ganurgarth Fm | Shale

Rewa Govindgarh Fm | Sandstone

Mineral potentiality based on geology, geophysics, ground geochemistry etc. Scope for
proposed exploration:

Systematic geological mapping of parts of Sagar District was undertaken by K. Rajarajan during
the field seasons 1956-57, 1960—61, and 1978. He mapped the Vindhyan sedimentary sequence
along with the Lameta Group and the Deccan Basalt occurring in the area. According to his
observations, the lithological units include upper Rewa quartzites, Bhander sandstones, shales and
limestones, Lameta beds, and the Malwa Traps. The collected representative samples of Nagod
limestone belonging to the Bhander Group to assess their grade. Analytical results of five limestone
samples collected near Garhakota town indicated CaO contents ranging from 35.01% to 50.13%,
with MgO not detected. SiO: values ranged from 4.40% to 26.20%, Al-Os from 0.52% to 2.51%,
Fe:0s from 3.93% to 9.46%, and loss on ignition (LOI) from 27.81% to 40.07%. Vishwakarma
and Kumar carried out a National Geochemical Mapping (NGCM) project in toposheets 55M/01
and 55M/03 during the field season 2021-22. Their study reported CaO values in the area ranging
from 0.34% to 12.19%.

A reconnaissance survey conducted by Yadav and Sahoo during the field season 2023-24 in the
Garhakota and Patharia areas of Sagar and Damoh districts focused on evaluating the economic
potential of limestone mineralization within the Nagod and Lameta formations. Chemical analyses



of 100 samples collected during the survey provided important insights into the mineral
composition. The CaO content in calcareous sandstone ranged from 21.26% to 29.09%, while
limestone samples from the Nagod and Lameta formations recorded CaO values of up to 47.96%
and 47.89%, respectively. Further reconnaissance work during the field season 2023-24 by Karmi
and Nayak indicated that the Nagod Formation, exposed mainly near Kevlari and Sajiya villages,
comprises stromatolitic limestone, massive grey limestone, and yellowish-brown laminated
limestone. Detailed field observations and sampling revealed that the massive grey limestone is
characterized by relatively low silica content, whereas the stromatolitic and laminated limestones
contain higher silica concentrations. The overlying Lameta limestone of the Lameta Group is gritty
and cherty in nature and exhibits higher silica content. This sequence is overlain by the Deccan
Trap basalts. Systematic sampling and analyses, including bulk rock samples (BRS), pit samples
(PTS), and channel samples, indicate appreciable CaO concentrations, moderately high SiO:
values, and balanced MgO content, underscoring the economic potential of limestone in the region.
The identification of distinct limestone grades suitable for white cement, Portland cement, and
blendable or beneficiable cement represents a significant outcome of the study, highlighting the
scope for diversified industrial utilization.

Recent chemical analyses conducted by us on seven representative samples collected from BRS
and pits/well indicate significant compositional variability within the proposed limestone block.
The CaO content ranges widely from 22% to 50%, reflecting the presence of both low-grade and
high-grade limestone horizons. Similarly, MgO values vary between 0.89% and 8.01%, suggesting
localized development of dolomitic phases. The silica (SiO2) content shows considerable
fluctuation from 6.52% to 37.28%, indicating varying degrees of impurity and potential
intercalation of siliceous material. The Loss on Ignition (LOI) values range from 26.30% to
42.20%, further supporting heterogeneity in carbonate content and mineral composition (Table 2).

Table 2: Geochemical analysis results (by Unised Research Consultants Pvt Ltd)

Sample No Ca0% Mg0% Si02% LOI%
SAMPLE NO- URC/PTB/BRSI 48.858 1589 721 40.95
SAMPLE NO- URC/PTB/BRS2 42.695 2244 16.04 37.42
SAMPLE NO- URC/PTB/PT2 42.704 3.033 14.33 37.72
SAMPLE NO- URC/PTB/PT3 48.200 1.067 691 42.20
SAMPLE NO- URC/PTB/PT5 50.153 0.890 6.52 40.12
SAMPLE NO- URC/PTB/PT6 20374 8.440 37.08 2630
SAMPLE NO- URC/PTB/PT7 22.827 8.010 36.50 28.20
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This broad range in chemical parameters, particularly the substantial variation in CaO, clearly
indicates a heterogeneous distribution of limestone quality across the block. Such variability
necessitates a systematic and detailed exploration program to accurately delineate and classify
different grades and types of limestone. The proposed detailed exploration will therefore focus on
close-spaced drilling, systematic sampling, and comprehensive geochemical analysis to establish
the spatial distribution of various limestone categories, enabling precise resource estimation and
effective mine planning.

Recommendations of G4 stage Mineral Exploration Report: Final Report on Reconnaissance
Survey for Limestone of Nagod and Lameta Formation in Sasa, Sajnipur, Bamhorikhurd And
Khahamau Area, Sagar and Damoh Districts, Madhya Pradesh (Stage-G4). FSP ID: M2ASMIF-
MEP//CR/SU-MP-BHO/2023/52132, Report for Field Season: 2023-24 (GSI).

Objectives: To delineate the occurrence, lateral extent, thickness, and estimate grade of limestone
within the block and identify potential zones for detailed (G2) exploration.

2. Previous Work
Attach the complete Previous Geological Report G4 stage for G3 stage projects: Attached

Previous Exploration in adjoining area (Regional area); All the samples (bedrock), borehole
locations should be plotted on the geological map and analytical data should be discussed
briefly:

G3 exploration for limestone in Botrai blocks, Patharia tehsil, Damoh District, Madhya Pradesh,
was carried out by GSI in 2023-24. This block is situated at the N and NE sides of the proposed
block and it covers 3.68 sq km of Toposheet No. 55M/01. BRS, PCS and drill hole samples were
collected for the chemical analysis. All BRS showed a range of CaO 1.77% to 49.73%, MgO
0.16% to 10.47%, and Si02 5.92% to 92.34%, whereas PCS showed a range of CaO 24.78% to
45.84%, MgO 0.7% to 7.34% and SiO2 13.04 % to 26.94%. The analytical result of the core
sample shows encouraging value at shallow depths in the boreholes. All core samples have a range
of CaO 1.59% to 45.81%, MgO from 1.09% to 16.45%, and SiO> from 8.35% to 61.45%. The
value shows that limestone is highly siliceous, represented as silicious limestone in the block.
Based on these values, the limestone resource has been estimated at 40.397 MT, which consists of
Cement (Portland), Cement (blendable/Beneficiable), and Blendable grades of limestone in the
block.

Previous Exploration in the proposed block area: All the samples (bedrock), borehole
locations should be plotted on the geological map and analytical data should be discussed
briefly:

The reconnaissance survey was conducted by GSI in FS 2023-24 (FSPMIS Id: M2ASMIF-
MEP//CR/SU-MP-BHO/2023/52132) has provided significant insights into the limestone
resources within the Nagod and Lameta formations in the Proposed block. The mapping of the 100



sq.km area at a 1:12500 scale using the SOI toposheet no. 55M/01 has laid the groundwork for a
systematic investigation, revealing the geological complexity and resource potential of the region.
The systematic sampling and analysis, including BRS, PTS, and channel samples, have identified
distinct limestone grades suitable for white cement, portland cement, and blendable/beneficiable
cement is a significant outcome, indicating the potential for diverse industrial applications, where
CaO concentration shows positive correlation with LOI and negative correlation with SiO2 which
indicates that the LOI is composed of mainly carbonate minerals.

3. Block description

Block Corner points / Cardinal Points Latitude Longitude
A 23°54'54.74"N 79°9'06.53"E
B 23°54'14.85"N 79°9'05.28"E
C 23°54'16.88"N 79°4'42.73"E
D 23°55'54.86"N 79°4'44.07"E
E 23°55'54.88"N 79°5'59.77"E
F 23°55'33.12"N 79°5'59.43"E
G 23°55'31.05"N 79°5'59.43"E
H 23°55'25.25"N 79°7'9.75"E

4. Planned Methodology
A. Desk Study
o Review geological maps, reports, satellite imagery, and previous exploration data.
B. Geological Mapping
o Broad-scale mapping (1:5,000 or 1:2,000)
o Identify limestone outcrops, lithology, bedding, and structures.
C. Surface Sampling
o Grab and channel sampling from outcrops
o Preliminary chemical analysis (CaO, MgO, Si0-, etc.)
D. Pitting and Trenching

o Expose sub-surface limestone where outcrop is poor



o Systematic sampling of trenches/pits
E. Geophysical Survey (if required)
o Resistivity/seismic methods to understand thickness and continuity
F. Exploratory Drilling
o Grid-based drilling (800 m % 800 m)
o Vertical boreholes to intersect full limestone thickness
G. Core Logging and Sampling
o Lithological and structural logging
o Systematic core sampling (1-2 m intervals)
H. Laboratory Analysis
o Chemical analysis for grade classification
I. Data Integration and Interpretation
o Correlate surface and subsurface data
o Prepare geological sections and maps
J. Preliminary Resource Estimation
o Broad estimation based on limited data
I. Reporting
o Prepare G3 report with recommendations for G2 exploration

5. Nature Quantum and Target: Attached

SN Description of Work Unit Quantity
(Indicative)

1 Topographic Survey (1:5,000 or 1:2,000) Sq Km 15.2
Geological Mapping (1:5,000 or 1:2,000) Sq Km 15.2

2 DGPS Survey Points 28

3 Drilling m 600

4 Samples Nos 255

5 Analysis Nos 255

6 Petrographic Studies Nos 10

7 Geological Report Preparation Nos 1
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