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SALIENT FEATURES
1. | Name of the block Jhari Block
Tehsil- Majhgawan
District — Satna,
State — Madhya Pradesh
2. | Mineral Glauconitic Sandstone
3. | Total Area 5.1 sq.km.
4. | Area covered under present 5.1 sq.km.
scheme
5. | Period of Exploration July 2024 to August 2025.
6. | Meterage drilled by MECL Total 160.00 m
7. | No. of Boreholes drilled by Total 05 Nos
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8. | Thickness of Different Grade Average thickness of glauconitic sandstone is 15.27
Glauconite m
9. | Cut-off grade As per end use grade classification recommended by
IBM cutoff grade of K,O> 5%
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1. 104.20 million tonnes of Net in-situ Inferred
Resources (333 category) with 6.04% KO,
49.16% SiO,, 13.47% Al,03, 15.10% Fe,03
2. 25.85 million tonnes of Net in-situ
Reconnaissance Resources (334 category) with
6.18% K,0, 49.19% Si0,, 13.56% Al,O3,
15.23% Fe,04
11. | Grade Glauconite with K,O>5%
12. | UNFC Category Inferred Category (333)
13. | Report Submission December 2025




mmﬁﬁ@aﬁmﬁﬁweﬂw%%ﬁmﬁ@w@-sm
Ly
dedia-agrTal, forar- o, wer we

ST 1

1.0.0 FPRI RN

1.1.0
1.1.1

WRATaAT
T HTZe, T URREH ¥ R gRd Riftihe @ e § St Uipfae 70 ¥ IRk

(BIEATZOR), HaT HISTR M 3R Ul & JHIAd |id & dR W SUANT &
fore 9gd TR B 1 U8 39 a1 H fder YUy & Hswe T gRigeH o Urr STt
gl

TEANH 3R BRBRY & 1Y dieRrm, tidl 3 Jgd 3R HiY 3} Yaar & o
SR T T BhIgfCUeH ST ¢ | I8 e fohforararernd Uisharsit § 3gd
Yftrept AT §; orad tomen wfaedwd, ol &1 WaeF, B ok o=
RGN e €1 waa &1 UgaR SR Sifcrd! § 39 38H ANeH & HRU,
T HN & adie! & forg MRy &t HTwHt 7T & Fevd gl &

Tt & T & WeRm & TRt YHeT & IR § e SN dhdl A Taed
QT 38X & IRA SR dolt § ey &1 dgmar g, st dielRrm-aws
WIEAZeR &1 U - IWRR ¢ | Aauiie Sifiea adrd € f& 1921 a& gfar
R T ORI BT MR AT 1 fifers o1 d% ugd a1 o7 | 9 3, TisaRH |
TR 3R AT § FGIaRt ol 778 g |

gAges ey fSaivied ¥d (U.S. Saaifoed g9, fiRa safsd I,
SRt 2025) & 3T & Halfad, 2024 B gfHAT &1 aifiies Ulersr MeaR Hufyd
65.2 fifer @ ot 3R 2028 T STF TEHR ATHT 76.0 fAferad T K,0 81 &1
3THM 1 U8 Sgdt HiT e e Ryt gl o1 Jmeer o & diefay
& Welors Hed & foardt § 3R 38A T Hses Yew - afgd Ulerl & gar
I & AT BT B BT 3R o o e 3|

3fl, drerer @t gfam WR § AT FerR 38 FF 3duRise f3uifve iR dersr
3 IR ST T 1 AP o @ 21 o et Reuie & i A gert
TeRmH e @A S Rieage ( KCl ), dHAREeE ( KMgCl 5-6H,0), HEE (
KMg (50,)CI-3H,0), 3R Tieigasge ( K,Ca,Mg ( SO,)s -2H,0) B B1 T a1 al

>

=
m
1)

-




RR®EE @ 98 & w0 § 1 I9-WbY 3R WhY 157 ReaiR & 0 §
B0 § 3R 3% WISIR URRH FaREs (WRuc 31 Ulerr It MoP) 3R
Tethe 3ffts TRy (sop) et & fore My fvar ST 8, St &) e el
TN B9 a1 TleT Bieger B

ST AR F, 3 BI5-US URURS IR I1eH &1 fSIegRM 9gd Tl R
g, o 90% ¥ WeT MR R oo 3= A € g 8, S FAIel, &9,
SR, STed, I, e, s ok gATges eyl ¥ 3w 7 Rk 98 Rerd &t
Feld HRd §, dfew TAlTd TRITIE Hidbe WR ot grdt 8 S srat gfa, W
YRA SIY e $UIE = aldl o= # Iwls R FRar 9¢ ol 8, S i W)
iR gl

T T d% HY P USER 9L WA 3R g R Flar &7 & & fog,
UICR & AR id I TANd PAT T 51 UICRIE & g Ad K-41Rd
fferbe ok A-Rifeebe WA €, S SdURTSE WS BT oRe SHTEH! ¥ gerd g
g AT TS TageaRM ool ¥ UieRrm AeeH & fie Uy feu o ged
g1 8T & MY I Udr Iadr § [ Tt ords e ofiR SHaioed Halke &
TReREA 9 TegfiRifiide, S BeWR, TAbHRe 3R AZHT, Uel &
3% TId & dR IR HH PR Ihd gl T G A 3 SN & g sreAfkar &1
T T IR 3 & Foras or g1E IS gauRTse feuifore et 8

YR gfAar § tlere BiEAEeR & 999 98 dogmR § J Ue g, fhe ot ugi o |
fA®Ia S Yo+ dTdl SAURTSE Ul fSuifre &t &4t 81 39 HHl 3 WD FRfed
YSwEH, Ue ¥ RR I iR Hewdigsy o IR-URURS, I Jd &
TAYOT Y Felal fadr g1 gfaT WR & IeTerul T fadedt B IHTET SR R
USSR H TidTge & 98 UM W YONT & fexard €1 HRd & afgdHedt afq #
P ¥ UAM IR UE M &I 48/ §Y, W FRed JekeH U Reloih ®U
He@yUl YAy & U H IR @M § ol Jele RIS 3l Juid = 3R
e W ARar & H7 w1 & gem g

AP HSed HewH Ueh SauTdid agM § ford 8% 31 &1 Wiel TeeF1ge gidl
g, S IEl Wew @ R & 99901 51 URURS ¥U ¥ 3 Wb Wi,
AferiTTarRTHee Reeearr iR Udifemm Tavu & T Aea faar & §,

>

=
m
1)

-




AT 3T NIRRT BIFARTR & Iid & IR WR 3Ot i &mar & fog o
UgdMI ST 38T 8| HRd & Rerd, S 3,000 fhiferad e 4 Samer € 8k o H K,0 @t
HET 4% § 8% A% §, IR USH, fUER, Ae USRI, IR 3R ORI H the Ry
Y AR UferdiolA wideH & daw ¢ ¢ ¥ f3uifve sHics Wie &1 Uh
TR faPhed U= R 8, 9l Yfele Yeth-Reey & I I ¥ 7d @rd 3|

1.1.10 U159 U8 AR (Sddudc Us WaRH) 3HSHe Ude, 2023 & TRT TiferRil &l

1.1.11

3R Avied forar m g, o st fIRe ot Welvie sefiad & 9usH &
forT Ya=M 1D AR T TABHIRE B AN fbfewa @fet R & =mftra
e SRS} FirRe ) JRfera iR SR myfel uaest &= 21 g o aftra
TA0T, NMET BT Tae 3R HHRfge TNt & forg sailep 3ifaR & Jfaem &
g¢rdl a1 8, o Tl HIge ¥ & TS Sgaude hHdd H Uh U™ &
IR IR A1 g1 T &

TR G SRl Bl ORI B & Y, HRA INRPR Ko @il saiiad db
erg-o%s it SRt §1 9P Ul TR W 8 g ¢ IR ST < Id el gl 3
Frenfirat & fafdam, gefy gaT 9@ (REEs), TbMEe, I%iEe, d4fsad, Feq,
Blaee AR BROHRISS JHIY M § O il THoll carreiol 3R BIEagoR
R & o T8 €1 iR TaidheE, Urgde Jae & HReRT 3R
TS SRt TRl 1 Ufded UTifieRt SaEgeRE & SRR &I Ased
B 8, AV Y[ $RIT §T § 3R TREATA SHHHD MY BT 3(F Fgrat
g1 TIPHISE S Wiol &1 YRI&T BT 2070 TP R & -9kl THRM TRAlC
BT T R 8, o Tier, {3, v, 9t Wit iR Ui grsgio MeaR o
ARAD! I Gl |

1.1.12 SR} SNt-3 s o1 fUe gféur-ufdy fawdR sdie (39.23 atf fopeh) & 3ren fpar

T ® 3R 3T fder guyy Y Tgrl & a1 I ) MeNsd g B -
SHISAl MU §, O WD HIRIed T TR & oy O Wel & & fog
RS 5

1.1.13 THSUUE 3 fUey UI€Y-3% UM siid & Udh 3T Jaemr fbar gl

ST A 39 il § 1,918 FAIftrgd o e Ries AW & IqIeH &

>

=
m
1)

-




SITHM T €, ForIesT Tavsl IS 6.96% K,O (334) 3R TARS HICTg THTHT 25
MR 1 IRT G-3 S DI {UST T3Y I TRICTH sdich § el fopam 74T §,
RTIT LT 1T R & 1Y T1eH 3R et & fog sl &1 gefaferct &1
Tdl &I B

1.1.14 AF U & a1 & IR sAlh H b HIgied et & o RS oy

&1 U 637 Tec & Uxgd fhar 11 A, 2024 B 3R foR-faned & a1 affa
3 NMEDT & HIGR! fHfa &1 Hodt & fag R o1

1.1.15 357 SRieR) IRfd (EC) A 17 WS 2024 & Wiidh- 23/453/2024-NMET/78 &

1.2.0
1.2.1

1.2.2

ST UFESHT &1 09 HEH & JHATAfY & Ty SgHifed &t T |

R 3R IgTA 31 gfawr

IR off -3 sl d 3T 2fgar Aaikiie FaR 63 €1/ 09 3R 63 S 13 & FB
fal o ST § 3R TG 24 ° 56 1.39" JWR 24 ° 57’ 21.74" IR &< 3R 80 °
44" 45.95" T4 ¥ 80 ° 46’ 28.88" T4 Wi & &9 YT § 3R T U & 1
o1 & mErTat dedia & IR, fiew, aragR usd iR Tar il #f iR 3
S{TIUT & 5.1 G fheliHiex & &1 HaR T g |

AV AT I T § TIHT 44 km R F1-RIAHE (T Bd 11) & 9IRT
Ugdl off ¥ohdl g1 X< BRd 11 3R NH-135BG & WINU S SAID &I D!
Ffdefadt g, S 3 TaT, AgR, IARAT 3R IR U™ st gl

>

=
m
1)

123 forefe® iR UTM SHI Hf sdifer TR & wife—a Uisey & dlsfifa-ey - fou
TFE%":
arfereT T IT-1.1
TAPHRe® dse & fore o oif-3 e 1 =i HT & g fagait
& =i, frar-aa4r, 99 uexr
P STd gdtud wiF-44(H) UrTifere fHq=nie Wes-84
RIECE S IRET( AT 3fefiT SR
m) (@) (CLLCLES)) (CLLCLES))

= 474365.063 | 5757669.697 24° 56' 2.60" 80° 44’ 45.95"
474372551 | 57¢0099.531 24° 57" 21.60" 80° 44’ 46.06"

- 475851349 5760101346 24° 57" 21.74" 80° 45’ 38.79"

-




>

=
m
1)
-

q 476465.601 | 2759097.464 24° 56' 49.14" 80° 46' 0.76"

477254.177 | 2759093.323 24° 56' 49.05" 80° 46' 28.88"

o 476123.106 | 2757629.439 24° 56' 1.39" 80° 45’ 48.64"
1.3.0 AP BT YA 3R [T

13.1 IR G-3 i , AL U™ & a1 foial & IR fe H Hislg Uit — UeieraS]
UieRl I $1 foww g | i, 39 sl & A1 fderd guvygy ¥ g Ja1
0 Pt IS §, of fdegd IfRF & 39 Jaex | 3 R I i@ | &1 b &
forg W hnfthe AW, AerTat, URTSRAST 3R WiRad oY S-UN & &F H HAig
Ioa Tt IRIRA & A1y fordidioied gfcd & dexd HINARE &

STYR TR 37T T g |
st R ¥ o gfaey o1 wdmithes ey (GsI & a1e) = fear man g:
TferepT 1.2
SR Sft-3 ATd BT R EThD IhH
(SITTHSHTE & 1)
JURYU/GU/PT | @ | TeH SRIGIE]
TR
g o ST/ fHel/derge
g gl H
TRIEXT BIes W5
I TR
S YA B 3R a1
fdeT gm gy A
SR Thg HEH GHER
T TR PIeS QRASE
e
B CH
I TR
EISEIEED frarett e HYH GHGR
Jar | Rt 2 SRR - | BIcal TARE
RENIRIS g o 1Y B
3R 1 A
ASHAT TGS | GHER THE &
T_R 1Y BTl
QATge




3y IRYU/JU/ST | @t | T SOIGIEN
R
fexT =ia 3fceey & Y
& 3R A9 9|
gedl YA AT IR | YR Ic & Y
T3 URR hIH T DT AT
T34 T_R
eI agen | TAdMRied
T_R AT URR
g gedS o 1Y WA
PR Hifsay ¥ Ater e, Rieewe A
3R A gexdsy & 1Y AL
CPE] JswH |
ERSIERIN HYH Y HICT ST URR, HIvig
EENEINECRIEE
TR$HY T 3R
fdegT g gqu LR BIGCEIERIS
SICIHIE e i TR
UiSarhid a3l URR
gigdl hid SIURETR T3 URR (SHU1
T34 CREIRTIN!
DRI I (SIAlHeH e
T¢ 3R T¢ s
PeaR! TGS TR (e
G IRNR)
| TRHH | S
BIIRiCa PEIET
Sfed

13.2 P & R, g W fa@ el Tad R §1a¢ U1 Ud §, S a1 I9 &1
T8 RE! §19¢ H @ 8, s S afag swH, YadT agie,
e /A 3R gear YA F1ae & Aear JeweH 7|

133 fadefenmire IaRM, Scar deweH WA ¥ dax a1 J0 & ua1 Ad
HIHRE a% T 11 3R TP o Hiebw fearar g, S firgt & gt ara 9 Xd arat
HREY dF T o AfgHed Aria farar 8, o udr gaar & f&
feuiforem $R-4R w0 Telf & wrer ol arelt HSivq o gad T, S fs |
TERT YS! AR, Sl Tl TS e/aIeTR] fiFReTSeR & fol Uh Sred! dha kM 3|

Vi




1.3.4

1.4.0
1.4.1

14.2

14.3

Y (P P CIURITh! §eb! aa alalt g, ol 1°-2° g, forad digt ¢g-adh 8k
SIgeR §-Ec g, o fdeg & AfeHdt &7 &1 WIRd g1 I8 §91d¢ NE-SW &t
Tfods ® iR <féur-gd @t SR Afd g8 8, N @3 9t i e Teast a1
Hemithed Tet a1 a1 B, S a0 & a1 3 Ue fRRR Feifie T femardr 31
@it

IR 6-3 P F PR BrRaEeT fem gy & S gu & g ¢,
[HR 3edl S (@8R a1 Jswm) wioeH o AfsHd feg o ea-
3R AS N, Ol TP SIS fSURMS THaR-HE &1 fgw@rd § off HH TeY
T ¥ AR PR & I ot fufadt & o sarar Igdr 8, St sH J Hifsaw
TSl a1 THarRHe § fEuifore &1 gdhd a1 ]|

Sf9el YswLH AR, S geal ST BIHIH &1 9d o ST 8, TH
THHERE gRIZSH &I fammar § o @it fga fpu U dRgla # eaps |
S, Sl THT-THY IR Tl § SdR-I¢d 3R Tfiifes Afshc gwrs o fewm g1
TAIPHIEed Yk gy & 3faR ¢ 03 (2 mm-1.5 cm HIQ) Pt HiSg !
IRA F 3R fEuiorema Tielf 3R Ffied deeH # €R-¢4R 89 ard ggaral
&1 3R fezaret B

WS fo & SIER ¥, TAeHRRe dseH § Usize & hag 3R qus!
STt BYh 8, Sl X HRA aTell, Seh! Tedhalled ot # HaTur 89 &t gfy o
81 IS (@, TP 3R A RACY), BSWR, TRBIAEE 3R FAREE o I
gU TS TR Ry Nidg @ fAedd &1 T&d 3d 81 Hia-ds ¥ Ifedieice
fePHex IWR-UYA ¥ IR FI 3R JfeHe U feard & S wH-Tsh ard
TR Y AT P Seged AT TwTs B dlad Th U & Hid TRAT &1
9 & €| T T, IR S & TIBHIGCd GRIS [RIR, HH B arall
3R Iyl WA HerrH # 57 iefe frRagere &1 foard & S fda
AfeHc IRF F ofeR TApHRe 3R S IS Ule TReEde & fau sgd
3! Rufy 1 femama B

Vii

>

=
m
1)

-




1.5.0 HISGI &g & RIH $I T3 TqHT

1.5.1

1.5.2

1.5.3

1.5.4

IR Wd T JaArs 2024 H AN B URH g3 3R 1:4000 Thd W
e d AftT 30 RideR, 2024 9% TR 81 131 AU o1 13 =7 fadiaioed
ey ¥ gear Je i B R U1 e BARH & gewg AMiid §1 sied
HUH BT YINT I Rebls fbU MU WaeRd Sl ¥ Udl =ell &b I8 NE-sw 3
ENE-WSW &1 3R Ue GHT Afaad fa@rdr g, S 98 afénr-gd &1 ok dik-
o (1°-2°) A7 B

fSfeRT 27 S 2025 & = g8 SR 05 IREA (MIHR-01 ¥ MIHR- 05) f3a fpu
T, foRR 160.00 mts &1 HieXsl TR g3 3R Fd 101 TRERT 3R 13 o Jud
TR fort Y| et Ut Hud &1 4 MEHA AT K,0, SiO,, Al,Os, 3R Fe,0; &
foe THSEid Sidd deikes], ANTYR, HERIP # TR far a1 ofR sedt
JF U SaERdd dgw Tegifon ROd Saaude Us faued )
(JNARDDC) TR (Udh NABL Ushfgcs daivedl) W Ty | guft fgfei ufdefadt 15
3T, 2025 Bl 1 81 T |

SRS 800x800m IS Sexad WR AT TN § SN FRey UfasSy 8ifs WiAe dee
&, 2015 & YdIa® §, Sl G-3 Aad 90T & fore Se1 SRt au axar g1 fisw
HI3Y I &l & Ugel fge [T 7T U dReId Pl Tl HISIed HSw - JHIeT
& DN R HAG AR o oY T H T 77 7|

3T fort U S 99T aRafdd A&d B AT 3R UHTd B STHGRT g &l
TR E:

>

=
m
1)
-

e - 1.3
TADHEe® Aewe - & fore ol oft-3 e W THSITe gRT Wigpd &1 &1 9
TATH IS Iuated, foram: Jea=, gea uexr
E T
e EEERE T ﬁ? wien
1 | foratarored AT (1:4000 Thd TR 89 B ®. 510 510
TS HAN)
2 | WAHidD darm ®. 510 510
CILGAEERICY Sol| 05 05

viii




>

=
m
1)
-

HH Wea | urd
. P BT qui SPI :
T AET | $icH
I | 9o ffem T 250 160
Il | YYNTRITE fead=
WA 3R S A
1 4fEHAK, 0, SiO », Al,03 3R Fe, 03P foI@ T 125 101
UISHR U TTferRry
2 | 4AEPFAK, 0, Si0 5, Al,O 53R Fe,0sb fol@ | =7 13 13
Taic-d 9 U (UTSHRT BT 10%) TR
v | Hifa® sreogq
1 Yih TTcd YR T 04 04
V| yaie RUld R e . 1 1
1.6.0 &= &1 yR=fa=

1.6.1

1.7.0
1.7.1

1.7.2

1.7.3

THSHINA 3 800m & Y WR &4 05 IReId H $d 160.00 Hiex &t f3feit &t 34
IREIT H, DM T (>5% K20 Hediih TR fewmr w1 , s=fag dsweq d
MJHR-01 H 2.50 m TT&RTs ¥ MJHR-04 T 19.35 m TERTS o i § 3R AR
10.50 m (MJHR-01, K20 5.47%) ¥ 19.20 m (MJHR-05, K20 6.12%) & &9 §|
TAqTEH 3R A HT SFHA

T TREATH & R ¥ hagae [HaT T 8 Hig-YaRHd AYS (A AYS)
3R T AYS @ AYS) |

¢ ForaiIamd STeE, U 39-31g ST & 3fids! 8 ¥ 20% e & d1g 31d
g forger v $ad, el iR Tl woRd Tesiedl S MW
Sraifoed thacy &I e § 3@ & forg fosan o)

$d 104.20 Ffera e A -die s/ dumed (333 2ufhy Sid U 6.04%
K-0 3R 6.18% 39d U & WY 25.85 e & A 39-TIg MAI&or TumeH
(334 90fl) K,0 B JFRFA dF I THM AT T § | HI-Ja=H i J
Fd A -Tie T (333+334) 130.05 e e Ud 3iad IS 6.06% & 1Y
K0 Bl




17.4 gIald, $d 144.25 Hferm o7 Yg -l sndiemr Ture (334 3ol sfvd s
6.07% % TTY K,O BT A U= avich & TR T |

17.5 3AM & PIRbod dad &I Idl TH & T HIY-JaRAd JYS 3R Uieii-—d
AYS ¥ AT I B gal DI Ts| 9P U & dR W TN BT Mg
Ui d BYS 9, T BYS Hig-YaRHd BYS DI a1 H 10.35% el HHre-
A i a8 ok ag faffie & SieR 3Tl &, i I SAF & RN
3R s g & g e 3

1.7.0 Rywrfe

17.1 THSHIEA A 130.05 fAferam € (333 +334 907 RiIfid fovan § oied 98 6.06% &
MY K,0 HISGT WIS & BT o Aol & YR WR 5.1 . fpa. T & wared &
il I CL/ML R - fsar o gear g1 f$iw WY & ERM BeeswR 3R
AIZHT F TABIRE Bt HIGET P AfeTST HRA 3R e &1 & Y SEM-EDS
3R IEASH el B BI i garg <t s 2|

>

=
m
Q
-




GEOLOGICAL REPORT ON PRELIMINARY EXPLORATION (G-3 STAGE) FOR

1.0.0

1.1.0
1.1.1

GLAUCONITIC SANDSTONE IN JHARI BLOCK
TEHSIL-MAJHGAWAN, DISTRICT- SATNA, MADHYA PRADESH
CHAPTER-1

EXECUTIVE SUMMARY

INTRODUCTION
Glauconite, a potassium-rich green silicate mineral of significant importance for use

as a natural fertilizer, soil conditioner, and potential source of potash, occurs within
the sandstone horizons of the Vindhyan Supergroup in this region.

Potassium, alongside nitrogen and phosphorus, forms the trio of primary
macronutrients essential for plant health and agricultural productivity. It plays a vital
role in various physiological processes; including enzyme activation, water
regulation, photosynthesis, and protein synthesis. Due to its significant contribution
to crop yield and quality, potassium is required in substantial quantities for
sustainable agricultural practices.

The growing awareness of potassium's critical role in plant nutrition spurred the
emergence and rapid development of the global potash industry, a key supplier of
potassium-based fertilizers. Historical records indicate that global potash production
reached approximately 1 million tonnes by 1921. Since then, production has
witnessed a steady and robust upward trajectory.

According to data from the United States Geological Survey (U.S. Geological
Survey, Mineral Commodity Summaries, January 2025), world annual potash
production capacity was 65.2 million tons in 2024 and projected to increase to about
76.0 million tons of K,O by 2028. This rising demand underscores the strategic
importance of potassium in meeting global food security challenges and has further
intensified exploration efforts for alternative potash sources, including glauconitic
sandstone.

Currently, the global demands of potash are predominantly made through mining of
bedded marine evaporite deposits and potash-rich brine sources. These natural
deposits comprise a suite of water-soluble potassium-bearing minerals such as
sylvite (KCl), carnallite (KMgCls-6H20), kainite (KMg(SO4)Cl-3H20), and
polyhalite (K2Ca2Mg(SOa4)4:2H-20). They occur either as stratified mineral beds or in

the form of sub-surface and surface brine reservoirs and are predominantly
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processed to extract potassium chloride (Muriate of Potash i.e. MOP) and sulfate of
potassium (SOP), the two most widely used potash fertilizers.

Globally, the distribution of these high-grade conventional potash resources is
highly localized, with over 90% of production concentrated in just a few countries
notably Canada, Russia, Belarus, Brazil, China, Chile, Germany, and the United
States. These nations not only control large reserves but also dominate the global
export markets, creating supply dependence for the rest of the world, especially in
potash-importing countries like India which relies on agriculture.

To sustain long-term agricultural productivity and reduce dependence on imports, it
is essential to explore alternative potassium resources. Alternating potassium sources
are K-bearing silicate and non-silicate minerals, which, though not readily soluble
like evaporite minerals, can be processed to release potassium through suitable
extraction technologies. Recent research suggests that potassium-bearing
aluminosilicates, such as feldspar, glauconite, and mica could serve as viable sources
of potash under the right geochemical and technological conditions. These
alternative sources offer a potential pathway for self-sufficiency for countries
lacking high grade evaporite deposits.

India is among the world’s largest consumers of potash fertilizers, yet it lacks
economically mineable evaporite potash deposits. This shortfall has driven the
exploration of non-conventional, indigenous sources such as glauconitic sandstone,
potash-rich shales, and feldspathoids. Global precedents demonstrate the viability of
such alternatives and extensive glauconite use in the former USSR. Given its
widespread occurrence in India’s sedimentary basins, glauconitic sandstone emerges
as a strategically important resource capable of supporting nutrient security and
reducing import dependence.

Glauconitic sandstone is a sedimentary rock enriched in the greenish mineral
glauconite, formed under marine shelf conditions. While traditionally valued for
stratigraphic studies, paleoenvironmental reconstruction, and petroleum exploration,
it is increasingly recognized for its economic potential as a source of potassium
fertilizer. India’s reserves, exceeding 3,000 million tons with K2O content ranging
from 4% to 8%, are reported across Uttar Pradesh, Bihar, Madhya Pradesh,
Rajasthan, and Gujarat in Cretaceous to Paleogene formations. These deposits
present a sustainable alternative to imported potash, aligning with the national vision

of nutrient self-reliance.
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1.1.10

1.1.11

1.1.12

1.1.13

1.1.14

1.1.15

Policy recognition has been reinforced through the Mines and Minerals
(Development and Regulation) Amendment Act, 2023, which introduced Section 1D
to address the strategic importance of critical minerals. Glauconite has been included
under the National Critical Mineral Mission, which aims to ensure a secure and self-
reliant supply of minerals vital to agriculture, clean energy, electronics, space,
defence, and industry. This mission promotes targeted exploration, NMET funding
support, and block auction facilitation for commercial utilization, marking
glauconite as a priority in the country’s mineral development framework.

To meet critical mineral needs, the Government of India conducts tranche-based
auctions of strategic mineral blocks, having completed five tranches with a sixth
underway. These auctions encompass lithium, REEs, glauconite, graphite,
vanadium, nickel, cobalt, and phosphorite resources essential for clean energy
technologies and fertilizer security. Transparent allocation, private sector
participation, and active involvement of agencies like MECL strengthen
decarbonization efforts, build resilient supply chains, and advance sustainable
economic growth. Securing minerals like glauconite is integral to India’s Net-Zero
Emission Target by 2070, enabling progress in solar, wind, EV, battery storage, and
green hydrogen production.

The Jhari G-3 block (5.1 sq. km) has been carved out from Pindra South-West
Extension Block (39.23 sq. km) and it consist of Proterozoic age litho-units of Rewa
Group of the Vindhyan Supergroup of rocks, which is well-known for its mineral
potentiality for glauconitic sandstone.

MECL has conducted a Reconnaissance Survey in the Pindra South-West Extension
block. MECL has estimated a resource of 1,918 million tonns of glauconitic
sandstone in this block, with an average grade of 6.96% K.O (334) and average
thickness of about 25 meters. The Jhari G-3 block is delineated from Pinda South
West Extension Block, which aims to establish resources with higher confidence and
block suitability for auction.

The Preliminary exploration proposal for Glauconitic sandstone in Jhari block,
Satna, Madhya Pradesh was submitted in 63" TCC held on March, 2024 and after
deliberation committee recommended for approval of Executive committee of
NMEDT.

35™ Executive Committee (EC) approved the project vide letter no. 23/453/2024-
NMET/78, dated 170 May 2024, with time duration of 09 months.
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1.3.0
1.3.1

1.3.2

1.33

LOCATION AND ACCESSIBILITY
The Jhari G-3 block falls in parts of the Survey of India Toposheet No. 63D/09 and
63D13 and it lies between 24° 56’ 1.39” N to 24° 57" 21.74" N latitudes and 80° 44’
45.95" E to 80° 46’ 28.88" E longitudes and covers an area of 5.1 sq.km, in and
around Jhari, Pindra, Lalpur Padari, and Sada villages of Majhgawan Tehsil, Satna
district, Madhya Pradesh.
The exploration block can be accessed at about 44 km from Satna along the Satna—
Chitrakoot (State Highway 11). The area has good connectivity through State
Highway 11 and NH-135BG, linking it with Satna, Maihar, Umaria, and the Uttar
Pradesh.
The co-ordinates of the cardinal points of the block area both in geodetic and in
UTM are given below:

Table No.-1.1

Co-ordinates of Cardinal Points of Block Boundary of Jhari G-3 Block for
Glauconitic Sandstone, District-Satna, Madhya Pradesh
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CARDINAL
PONTS

UTM Zone-44(m) Geographic Co-ordinate WGS-84

Easting Northing LATITUDE LONGITUDE

(m)

(m)

(DMS)

(DMS)

474365.063

2757669.697

24°56'2.60"

80° 44" 45.95"

474372.551

2760099.531

24° 57" 21.60"

80° 44" 46.06"

475851.349

2760101.346

24° 57'21.74"

80° 45’ 38.79"

476465.601

2759097.464

24° 56" 49.14"

80°46'0.76"

477254.177

2759093.323

24° 56" 49.05"

80° 46" 28.88"

SlicIN-INolN--1 s

476123.106

2757629.439

24°56'1.39"

80° 45" 48.64"

1.4.0
1.4.1

GEOLOGY AND STRUCTURE OF THE BLOCK

The Jhari block forms part of the Majhgawan—Paharikhera Potash Belt, located in
the northern part of Satna District, Madhya Pradesh. Geologically, the block is
underlain by the rocks of the Rewa Group belonging to the Vindhyan Supergroup,
which is well exposed in this sector of the Vindhyan Basin. The stratigraphic
nomenclature for the block has been adopted based on the lateral correlation of
lithological units with the established regional stratigraphic succession in adjoining
areas such as Majhgawan, Paharikhera, and Sohawal.

The stratigraphic sequence of litho units in the Block area (After GSI) is given

below:

-
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MECL
Table 1.2
Stratigraphic sequence of the Jhari G-3 Block
(After GSI)
AGE SUPERGROUP/ | SERIES | FORMATION | LITHOLOGY
GROUP/
COMPLEX
Recent to Alluvium/soil/laterite
sub-recent
Gahadara Quartz arenite
sandstone
Upper shale Green & Red
Vindhyan Super shale
Group Upper White medium grained
sandstone quartz arenite
Middle
Glauconitic
sandstone
Proterozoic Lower White medium grained
Rewa | Jhiri Shale sandstone — quartz arenite
Lower shale green and red
shale with
conglomerate
Rohania quartz arenite
sandstone with granular
conglomerate
Pindra Shale green and red
shale with
limestone
Itwa interbands
sandstone Bhulwa cream colour
formation limestone limestone with
brown chert
Banbiha glauconitic
Sandstone limestone
Panna Shale with limestone interband
Shale
Kaimur Medium to Coarse Sandstone, fine
sandstone with siltstone and shale
Baghain interbands.
Sandstone Medium to coarse sandstone,
angular gravel bearing sandy
conglomerate
Unconformity
Vindhyan Super Semri Palkwan Shale
Group Dolomitic limestone
Pandwafall sandstone
Pandwa fall Bansagar sandstone (Upper
formation glauconitic sandstone)

Kohari chert (dolomitic limitation
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AGE

SUPERGROUP/ | SERIES | FORMATION | LITHOLOGY
GROUP/
COMPLEX

) 4

-

chert and chert breccia)
Kudwari sandstone (Lower
glauconitic sandstone)

| Unconformity

Proterozoic

Bundelkhand Granite gneiss
Gneissic Granite
Complex

1.4.2
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1.4.4

1.5.0
1.5.1

1.5.2

Within the block, the oldest formation exposed on the surface is the Panna Shale,
representing the oldest Formation of Rewa Group overlain by Banbiha Sandstone,
Bhulwa Limestone, Pindra Shale and Rohania Sandstone members of Itwa
Sandstone formation.

The lithostratigraphic succession of the Jhari block displays a complete and
conformable sequence from the Itwa Sandstone Formation through Panna Shale
Formation of Rewa Group, indicating a transitional sedimentary environment from
argillaceous to arenaceous facies which indicated deposition gradually changed from
low energy to high energy condition such as shallow marine environment, which is a
favorable condition for glauconite/ potash mineralization.

The block has gentle sloping topography of 1°-2°, with minor warping and jointing,
characteristic of the Vindhyan sedimentary terrain. The formation strikes NE-SW
with dip due southeast, with of no major tectonic disturbances or metamorphism are
observed, indicating a stable cratonic setting since deposition.
MINERALIZATION

The glauconite mineralization in the Jhari block occurs within the Rewa Group of
the Vindhyan Supergroup, particularly in the Itwa Sandstone (Lower Rewa
Sandstone) Formation. The sedimentary sequence exhibits diverse primary
structures such as bedding variations, cross-bedding, ripple marks, lamination, and
mud cracks, reflecting a dynamic depositional environment that fluctuated between
shallow marine to nearshore conditions suggest deposition under a low to moderate
energy environment.

The Banbiha Sandstone Member, forming the basal part of the Itwa Sandstone
Formation, represents the principal glauconitic horizon which is intercepted in all the
drilled boreholes. It is characterized by flaser bedding, trough cross-bedding, and

alternating shale—sandstone laminae, indicating periodic energy fluctuations and
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episodic sediment supply. The presence of chert interbeds (2 mm-—1.5 cm thick)
within glauconitic sandstone layers further reflects gradational transitions in
depositional energy and chemical conditions within the basin.

Mineralogically, the glauconitic sandstone hosts pyrite disseminations and
encrustations, confirming deposition under reducing, mildly alkaline conditions.
Associated minerals such as quartz (vein, smoky, and normal varieties), feldspar,
muscovite, and chlorite indicate derivation from an acid igneous provenance.
Paleocurrent indicators from cross-beds show north-westerly to northerly sediment
transport, suggesting a proximal source area supplying detrital material to a low-
energy marine shelf setting. Overall, the glauconitic horizons of the Jhari block
represent authigenic mineralization formed under stable, reducing, and shallow
marine conditions, marking an environment highly conducive for glauconite and
associated potash enrichment within the Vindhyan sedimentary basin.
EXPLORATION UNDERTAKEN DURING CURRENT INVESTIGATION

In Jhari block exploratory operations in the block commenced July 2024 with
geological mapping on 1:4000 scale was completed by 30th September 2024. The
key lithological units mapped include members of Itwa Sandstone Formation and
Panna Sahle Formation. Structural data recorded using a Brunton compass revealed
a general strike of NE-SW to ENE-WSW, with beds gently dipping (1°-2°) towards
the southeast.

Drilling commenced on 27™ June 2025 and 05 nos. of boreholes (MJHR-01 to
MJHR-05) were drilled completing meterage of 160.00 mts. and in total 101 primary
and 13 check samples were generated. All the primary samples were analyzed for 4
radicals viz. K,O, SiOz, Al:Os, and Fe,O, at MECL chemical laboratory, Nagpur,
Maharashtra and external check samples were sent to Jawaharlal Nehru Aluminum
Research Development and Design Centre, (JNARDDC) Nagpur (A NABL
accredited Laboratory). All the drilling activities were completed on 15th August
2025.

The borehole placed at 800x800m grid interval which conform to the Minerals
Evidence of Mineral Content Rules, 2015, which prescribe the data density for G-3
level exploration. One previously drilled borehole of Pindra South West Block was
taken into consideration for correlation and calculation of glauconitic sandstone

resources.
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1.6.4

The details of the nature and quantum of work approved vs actual achievement is
given below:

Table — 1.3

Approved Quantum of Work vs. Actual achievement by MECL in Jhari G-3 Block for

Glauconitic Sandstone, District: Satna, Madhya Pradesh

A

MECL

;l(; Description of Work Unit zﬂzzz:: 35:;i1$
I | Geological mapping (updating of map at Ha 510 510
1:4000 scale)
2 | Topographical Survey Ha 510 510
BH co-ordinates Nos 05 05
II | Exploratory Drilling M 250 160
III | Laboratory Studies
Primary and Check samples
1 | Primary sample analysis for 4 radicals K,O, Nos 125 101
Si0,, ALO3 & Fe, 03
2 | External Check Samples (10% of Primary) Nos 13 13
analysis for 4 radicals K,0, Si0,, Al,O; &
Fe, O3
IV | Physical studies
1 | Bulk Density determination Nos 04 04
V | Geological Report preparation Nos. 1 1
1.7.0  DELINIATION OF ZONES
1.7.1  MECL carried out a total 160.00 meters of drilling in 05 nos. of borehole, vertically
drilled, which are spaced in 800m interval. In these boreholes, the glauconite zone
(demarcated at >5% K,O cutoff) is intersected in Banbiha Sandstone at depth
ranging from 2.50 m depth in MJHR-01 to 19.35 m depth in MJHR-04 and thickness
varies between 10.50 m (MJHR-01, K,O -5.47%) to 19.20 m (MJHR-05, K,O -
6.12%).
1.8.0 ESTIMATION OF RESOURCE AND GRADE
1.8.1  The resource estimation has been calculated using two methods: the Cross-Sectional

Method (principal method) and the Polygonal Method (check method).
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1.8.3

1.8.4

1.8.5

1.9.0
1.9.1

The Net geological resources are arrived after a deduction of 20% from the gross in-
situ resource figures, which was applied to account for unseen geological factors
such as, cavities, caverns, and other structural irregularities.

A total of 104.20 million tonnes of Net in-situ Inferred Resources (333 category)
with average grade of 6.04% K,O and 25.85 million tonnes of Net in-situ
Reconnaissance Resources (334 category) with average grade of 6.18% K,O have
been estimated by cross sectional method. The cumulative Net in-situ Resources
(333+334) by cross-section method is 130.05 Millon tonnes with average grade of
6.06% K,O.

However, total 144.25 million tonnes of Net in-situ Reconnaissance Resources (334
category) with average grade of 6.07% K,;O has been estimated by polygonal
method.

The resource estimated through the Cross-Sectional Method and Polygonal Method
were compared to assess the confidence level of the estimation. The polygonal
Method, used as the check approach, yielded a resource estimate 10.35% higher as
compare to the Cross-Sectional Method which is principal method. This variance
falls within the permissible limits, confirming the reliability and accuracy of the
resource estimation.

RECOMMENDATION

MECL has established 130.05 million tons (333 +334 category) with average grade
of 6.06% K,0 of resources over 5.1 sq. km. area based on the outcome of the
current exploration work the block may be auctioned at CL/ML. It is also
recommended to carry out SEM-EDS and bimodal study to validate and distinguish

the presence of glauconite from feldspar and mica during detailed exploration.
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CHAPTER-2
2.0.0 DETAILS OF THE QUALIFIED PERSON(S) / EXPLORATION AGENCY
2.1.0 MINERAL EXPLORATION AND CONSULTANCY LIMITED
(Formerly Mineral Exploration Corporation Limited)
A Govt. of India Enterprise; A Miniratna-I CPSE
Ministry of Mines, Govt. of India
Dr. Babasaheb Ambedkar Bhawan, High Land Drive Road,
Seminary Hills, Nagpur-440006
Mabharashtra, India
2.2.0 PERSONNEL ASSOCIATED WITH PRELIMINARY EXPLORATION
Exploration agency: Mineral Exploration and Consultancy Limited
Experience: 51 Years, Since 1972
Email: cmd@mecl.gov.in; gm-exploration@mecl.gov.in
SLLNo. | Name of the Person Designation Qualification Experience
1 Shri Shrikant Sharma HOD (Exploration) M.Sc., Geology 23 Years
2 Shri P. Ravindran GM (Exploration) Rtd. | M.Sc., Geology 35 Years
Shri Naveen Kumar M.Sc. (Tech.),
3 Pala Sr. Manager (Geology) Applied Geology 21 Years
. Assistant Manager
4 Shri Peeyush Kumar (Geology) M.Sc., Geology 08 Years
5 Shri Aditya Chodhury | Sr. Geologist M.Sc., Geology 05 Years
6 Shri Rajnikant Singh PM Manager (Drilling) | B. tech 10 Years
7 Shri Dushyant Singh Sr. Drilling Engineer B. tech 12 Years
2 Shri Rohit Kumar Manager (Chemical M.Sc., Chemistry | 15 Years
Sharma Lab)
9 Shri Sayantan Pal Manager (Geology) M.Sc., Applied 12 Years

Geology
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CHAPTER-3

TITLE AND OWNERSHIP

TITLE OF THE REPORT

GEOLOGICAL REPORT ON PRELIMINARY EXPLORATION (G-3
STAGE) FOR GLAUCONITIC SANDSTONE IN JHARI BLOCK (5.1 sq km)
TEHSIL-MAJHGAWAN, DISTRICT- SATNA, MADHYA PRADESH

Ownership: Government of Madhya Pradesh

Name of Prospector:

MINERAL EXPLORATION AND CONSULTANCY LIMITED

(Formerly Mineral Exploration Corporation Limited)

A Govt. of India Enterprise; A Miniratna-I CPSE, Ministry of Mines, Govt. of India
Address of Prospector:

Dr. Babasaheb Ambedkar Bhavan, High Land Drive Road, Seminary Hills, Nagpur,
Pin- 440006, Maharashtra, India

E-mail of Prospector: cmd@mecl.gov.in; gm-exploration@mecl.gov.in

Telephone numbers of Prospector: 0712-2510289; 0712-2511829

DETAILS ABOUT PERIOD OF PROSPECTING

The exploratory programme in the block commenced in July 2024 with
topographical surveying and geological mapping conducted on a 1:4,000 scale.
Subsequently, exploratory drilling operations were undertaken. Associated field
activities were executed in parallel to ensure efficiency. In addition, analytical and
laboratory investigations were carried out concurrently in MECL laboratories as well
as other NABL accredited laboratories.

DETAILS OF EXPLORATION AGENCY, QUALIFICATION, AND
EXPERIENCE OF ASSOCIATED TECHNICAL PERSONS ENGAGED IN
EXPLORATION

Exploration Agency: Mineral Exploration and Consultancy Limited

(Formerly Mineral Exploration Corporation Limited)

A Govt. of India Enterprise-A Miniratna-ICPSE

Qualification of Geologists : M. Sc./ M. Sc. Tech. (Geology)

Experience: Established in 1972
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CHAPTER-4

DETAILS OF THE AREA
LOCATION AND ACCESSIBILITY OF THE BLOCK

The Jhari G-3 block falls in parts of the Survey of India Toposheet No. 63D/09 and
63D13 and it lies between 24° 56’ 1.39” N to 24° 57' 21.74" N latitudes and 80° 44’
45.95" E to 80° 46’ 28.88" E longitudes.

The block covers an area of 5.1 sq.km, in and around Jhari, Pindra, Lalpur Padari,
Padari, and Sada villages of Majhgawan Tehsil, Satna district, Madhya Pradesh. The
Location Map is given in Plate-I and Text Fig. 4.1. The co-ordinates of the corner
points of the block area both in geodetic and in UTM are given in table No.- 4.1 and
in Annexure [A.

Table No.-4.1
Co-ordinates of cardinal points of block boundary of Jhari (G-3) block for
Glauconitic sandstone etc., Distt-Satna, Madhya Pradesh

CARDINA
L PONTS

UTM Zone-44(m)
Easting

Geographic Co-ordinate WGS-84
LATITUDE LONGITUDE

Northing

(m)

(m)

(DMS)

(DMS)

474365.063

2757669.697

24° 56'2.60"

80° 44" 45.95"

474372.551

2760099.531

24° 57" 21.60"

80° 44" 46.06"

475851.349

2760101.346

24° 57" 21.74"

80° 45" 38.79"

476465.601

2759097.464

24° 56" 49.14"

80° 46’ 0.76"

477254.177

2759093.323

24°56'49.05"

80° 46’ 28.88"

SlicIN-INoIN--1 s

476123.106

2757629.439

24°56'1.39"

80° 45" 48.64"

413

The exploration block is located in Majhgawan Tehsil of Satna District in Madhya
Pradesh. It falls on State highway no. 11 and is about 37 km from Chitrakoot town
on Satna— Chitrakoot road. The road network around Jhari, Pindra and Majhgawan
consists of a mix of highways, district roads, and rural village roads. The nearest
National Highway (NH-39/NH-30) is approximately 30-40 km from Jhari. District-
level roads like the Kotar—Mahuti-Majhgawan Road and a bypass further improve
regional access. Pindra village is located about 2 km from block area and linked
through smaller gravel and murram village roads, which provide local connectivity
but are less developed and often seasonal in quality. Overall, the area has excellent
connectivity to town and highways while intra-village connections remain basic.
Majhgawan railway station is 10 Km away in South- Eastern direction from the
southern boundary of the block and is located on Mumbai-Jabalpur-Allahabad line,

lies between Satna and Manikpur stations of Western Central Railway. Khajuraho,
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MECL
Madhya Pradesh (125 KM in WSW direction) and Prayagraj, Uttar Pradesh (168

KM in NE direction) are the nearby airport from the block.
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Text Figure-4.1: Location Map of Jhari (G-3 stage) block explored for Glauconitic sandstone, District- Satna, Madhya Pradesh
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DETAILS OF THE AREA WITH LAND USE

Nearly 98% of the block area of 5.1 sq. km. falls within the Parari protected forest
land of Chitrakoot Range of Rewa circle, while remaining area falls under habitat
land.

The cadastral details of the area are not obtained.

MINERAL(S) UNDER INVESTIGATION

Block was explored for Glauconitic Sandstone.
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5.1.0

5.1.1

CHAPTER-5

PHYSIOGRAPHY AND ENVIRONMENT

RELIEF OF THE AREA WITH MINIMUM AND MAXIMUM
ELEVATION, DRAINAGE PATTERN, NATURAL WATER COURSES,
RESERVOIRS, ETC.

The exploration block lies on the undulating Vindhyan/central Indian plateau
terrain: low hills, hill-slopes and inter-hill valleys with patches of reserve/forest
cover in the entire block. This gives a landscape of gentle to moderate relief rather
than steep mountains. Highest elevation in the area is around 378m in the
northwestern part of the exploration block and gradually elevation reduces towards
Southeastern part of the block and it goes down to 300m. General slope is towards
South-East.

Satna district falls in Ganga basin, The Yamuna, the Tons and the Son are Sub-
basins of the Ganga basin, which are draining the area. Except in small southern
part, the district is mainly drained by river Tons and its tributaries. Tons is a
perennial river, which flows in north and north-east direction. Its main tributaries
are westerly flowing Seranji Nala, north-easterly flowing Lilji Nala, Barua Nala
and Beehar Nadi, northerly flowing Magardaha Nala, and easterly flowing Satna,
Simrawal and Asrawal rivers. The “Paisuni or Mandakni” or “Bandha Nala” sacred
river, which is a tributary of the river Yamuna drains northern part of the district
(Chitrakoot area).

Groundwater in the Jhari area of Satna district occurs mainly in weathered and
fractured Vindhyan sandstones and local alluvium, with movement controlled by
joints and fractures in hard rock. The water table ranges from 6—22 m below ground
level before monsoon and rises to 1-6 m after it, though many wells dry up in
summer. Yields are moderate and seasonal, with borewells in fractured zones
giving more dependable output. Water quality is generally fit for domestic and
agricultural use, except in some areas with high fluoride. Recharge is mainly from
rainfall and village tanks, causing sharp declines in dry seasons, thus emphasizing
the need for rainwater harvesting, check-dams, farm ponds, and restoration of

village tanks.
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5.2.0

5.2.1

522

5.23

524

5.3.0

5.3.1

5.4.0
54.1

ROADS, RAILWAY TRACK, ELECTRIC TRANSMISSION LINE,
TELEPHONE LINE, ETC.

National Highway 135BG, a spur road of National Highway 35. NH 135BG
traverses the states of Madhya Pradesh and Uttar Pradesh in India connecting
Maihar and Chitrakoot. This highway falls within 10km from Jhari block.
Majhagawan (MJG), is the nearest railway station which belongs to Jabalpur
division of West Central Railway. The railway station is about 10km in eastern
direction of the explored block.

There are no major Electric transmission lines in the block, however 132KV
transmission line connecting Majhgawan is available along the NH 135BG.
Khajuraho airport serving Khajuraho is nearest airport, located at 125km in western
direction from the explored block, Prayagraj Airport also known as Allahabad
Airport serving Prayagraj, Uttar Pradesh is another airport located 168km in north
eastern direction from the block.

HOST POPULATION (LOCAL TRIBES), HUMAN SETTLEMENTS
WITHIN AND NEARBY THE AREA

The Jhari block is located in Majhgawan Tehsil of Satna district, Madhya Pradesh.
Majhgawan is one of ten tehsils in the district and includes 193 villages and two
towns—Chitrakoot and Majhgawan—making it largely rural. According to the
2011 Census, the tehsil had a population of 150,362, with 79,158 males and 71,204
females, resulting in a sex ratio of 900 females per 1,000 males, which is lower than
the state average.

Census details of Jhari and Pindra villages population lying in close proximities of

block is given below:

Village | Male Female Sex Ratio | Literacy | Total Scheduled
name | Population | Population | (Female/Male) | Rate Families Tribe
Population
Jhari 708 654 924/1000 69.87% 285 223
Pindra 3370 3031 899/1000 58.63% 1461 2676

SOCIO DEMOGRAPHIC PROFILE OF THE AREA AND NEARBY

The population in Majhgawan tehsil is centred on rainfed farming, agricultural
labour, livestock, and seasonal migration, with only limited access to higher
education, healthcare, and organized employment. Basic infrastructure like roads,

electricity, and hand-pump for water exists, but gaps remain in sanitation, quality
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5.5.0

5.5.1

552

5.6.0

5.6.1

education, and health services, making the area socio-economically vulnerable and
in need of targeted, community-sensitive development interventions.

Majority of the Population speaks Bagheli and Hindi.

The major occupation of the people of Satna district as well as Majhgawan tehsil
people is agriculture, 50% of Majhgawan area is covered by forest and 50000 ha is
under cultivation.

HISTORICAL SITES AND ARCHAEOLOGICAL MONUMENTS, PLACES
OF WORSHIP, PUBLIC UTILITIES ETC.

Satna district has two major religious tourist places viz., Chitrakoot (~37km in
northern direction from block) & Maihar (~74km in southern direction from block),
along with an ancient city of Buddhist culture named ‘Bharhut’, whose
archaeological remains have been gifted to the major museums in the country and
the world. Tulsi museum at Ram Van has many unique artistic sculptures of ancient
times found in this area. Lord Shiva Temple at Birsinghpur is also a famous and old
temple in the region.

Public utilities around Majhgawan town and Satna city include essential civic
infrastructure such as banks, hospitals, educational institutes, Aadhaar enrolment
centers, local government offices, and water points often linked with temples or
ashrams. These major utilities like electricity and roads serve the villages, while
smaller community facilities such as village ponds, tanks, and meeting spaces play
vital roles in daily life. These smaller utilities are often intertwined with local
religious and cultural institutions, reflecting the community-centric nature of public
services in the area.

FORESTS, SANCTUARIES, NATIONAL PARK AND WILD LIFE
SANCTUARIES ETC.

95% of the Jhari block is situated in Parari Protected Forest. The southeastern
boundary of the block shares the boundary of Madhopur Protected Forest range.
There is no Eco Sensitive Zone in the block. Ranipur (Kaimur) Wildlife Sanctuary
Area is the nearest Eco Sensitive Zone and Wildlife Sanctuary Area (Text Figure-
5.1).
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Text Figure-5.1 Map showing the status of nearby ESZ and National Park in the
vicinity of the Jhari exploration block (Source — PM Gatishakti Portal)

5.7.0 FLORA AND FAUNA WITHIN AND NEARBY

5.7.1  The area surrounding Jhari block is rich in biodiversity, owing to its proximity to
several protected forest areas and its location within the Satpura-Maikal bio-
geographic region. The forests within and around Jhari are characterized by a mix
of tropical dry deciduous and sal-dominated ecosystems. Common tree species
include sal (Shorea robusta), teak (Tectona grandis), bamboo, tendu (Diospyros
lotus), mahua (Madhuca longifolia), chironji (Buchanania lanzan), and kardhai
(Anogeissus latifolia). These forests support a variety of medicinal plants, such as
Aegle marmelos, Azadirachta indica, Withania somnifera, and Terminalia bellirica,
which are utilized by local communities for traditional healing practices.

5.7.2  The district has rich forest resources. Fauna present in district are mainly
herbivorous in dense forest with some carnivorous animals; some common fauna of
this area are antelope, Nilgai, Gazelle, wild cats, fox, wolf, jackal, boar, stripped

hyena, monkey, reptiles and birds like peacock, parrot, crows and doves.
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CLIMATIC CONDITIONS

The climate of this district is tropical monsoon type. It is characterized by hot and
dry summer from March to May, rainy season from July to October and winter from
November to February.

The monsoon begins in first week of July and continues up to September-October
and winter season starts from November and continues till middle to end of
February in which December and January are the coolest months. The maximum
and minimum temperature may go down to the coolest point on individual days in
January and December. The maximum and minimum temperature for this district
are 41.90°C (May) and 8.70°C (January), respectively. Mean annual temperature is
32.2°C and 19.00°C and annual rainfall received by Satna district is 1046.00mm.
OTHER PHYSIOGRAPHIC, SOCIAL AND ENVIRONMENTAL FACTOR
Satna district, a part of Rewa division is a district of Madhya Pradesh with its
administrative headquarters located at Satna town. The district got its name from
the river Satna which is flowing through the region. Satna district is under the
Baghelkhand region and earlier, a huge portion of the place was under the rule of
the Rewa.

Almost entire Satna district lies on the Vindhyan plateau, which extends from the
Kaimur hill range in the south to the edge of the Ganga valley in the north. It is
traversed by three prominent hill ranges from south-south west to north-north east
and is occupied by a higher plateau in the south-western part of the district known
as “Parasmania Pahar” which is part of Bhander series. Maximum elevation of the
district is 704 m above mean sea level, which is recorded near “Papra Reserve
Forest” on Kaimur hill range on southern part of the district. The southern and
northern fringes of the district lie low in the respective valleys of the Son and the
Yamuna rivers.

The economy of the district is mainly based on agriculture. The chief agricultural
products in the district are paddy, maize, black gram, green gram, soyabean, pigeon
pea, etc. The district is scantily industrialized but some small industries of
handloom weaving, flour, oilseed milling, fabric products, etc., are available in the
district. The district is well known for its dolomite and limestone deposits. Several

cement plants are established in Satna.
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CHAPTER-6

INFRASTRUCTURE AND ENVIRONMENT

LOCAL INFRASTRUCTURE, HOST POPULATION, HISTORICAL SITES,
FORESTS, SANCTUARIES, NATIONAL PARK AND ENVIRONMENTAL
SETTING OF THE AREA.

The district comprises several culturally and historically significant centers that
attract both national and international visitors. Among these, the Bharhut Stupa, an
early Buddhist monument erected during the 3rd century BC and discovered by Sir
Alexander Cunningham in 1873, represents an essential archaeological site of
considerable heritage value. The Tulsi Archaeological Museum located at Ram Van
houses an extensive collection of ancient artifacts and sculptures, contributing to the
preservation of the region’s cultural legacy. Chitrakoot Dham, a prominent
pilgrimage site with strong Puranic associations, serves as a religious focal point,
drawing a substantial number of devotees annually. In the vicinity of Jhari and
Pindra villages, several smaller archaeological remnants, ancient shrines, and
traditional cultural nodes reflect the continuity of rural settlement patterns and
socio-cultural identity.

The district possesses an advanced educational framework anchored by Mahatma
Gandhi Chitrakoot Gramoday Vishwavidyalaya (established in 1991), India's first
rural university. Additionally, a number of institutions operate under the affiliation
of Awdhesh Pratap Singh University, Rewa. Notable among these are Indira Gandhi
Government Girls College, Government Polytechnic College, Shri Rama Krishna
College, Rajiv Gandhi Computer College, Mahatma Gandhi College, Vindhya
Institute of Technology and Science, and Sadguru Institute of Paramedical Sciences.
Primary and secondary education facilities are available within adjacent settlements,
ensuring basic educational access for the resident population.

Banking operations and financial institutions are available at Majhgawan Tehsil
headquarters. Markets, repair workshops, and small-scale commercial
establishments provide routine economic and logistic support to the surrounding
villages. Medical infrastructure, including hospitals and primary health centers,
along with modest hospitality services such as lodges and rest houses, are
operational in Majhgawan.

Jhari and Pindra villages are interconnected by all-weather roads that facilitate
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movement of personnel and equipment between the villages and the nearest
administrative centers. Basic civic amenities such as drinking water supply,
electricity, and communication networks are functional but limited in capacity,
consistent with rural standards within the region.

The host population primarily dependent on agriculture, forest produce collection,
and ancillary occupations such as livestock rearing and wage-based labor. The
environmental setting is defined by mixed deciduous forest cover interspersed with
agricultural lands and seasonal streams. The region lies in proximity to designated
forest reserves and wildlife habitats that contribute to maintaining ecological
stability and biodiversity. These include state-managed sanctuaries and protected
areas supporting a range of terrestrial and avian fauna. Comprehensive descriptions
of population dynamics, ecological components, physiography, forest distribution,
and environmental sensitivity zones are provided in Chapter-5 (Physiography and

Environment) of this report.
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CHAPTER-7
7.0.0 GEOLOGY OF THE AREA
7.1.0 REGIONAL GEOLOGY
7.1.1  Regionally, the lithological units exposed in the Satna district range in age from the
Archaean to the Cainozoic. The Archaean sequence, represented by granites and
gneisses, occurs only in the northwestern part of the district. The Vindhyan
Supergroup, comprising the Semri, Kaimur, Rewa, and Bhander Groups, occupies a
major part of the area. The Semri Group consists of alternating sandstone and shale
horizons with intercalations of porcellanitic and limestone beds, mainly exposed in
the southern and northern parts of the district. The Rohtas Limestone of the Semri
Group is typically light to grey in colour, fine-grained, compact, and well-bedded.
The Kaimur Group, predominantly composed of fine-grained, massive, and thickly
bedded sandstone, is exposed in both northern and southern regions. The Rewa
Group mainly consists of sandstone, shale, and conglomerate, and it is exposed
chiefly in the northern part of the district.
7.1.2  Regional Stratigraphy of the Satna district is given in Table 7.1
Table 7.1 Regional Stratigraphic Sequence of lithology (After GSI, 1988)
AGE SUPERGROU | FORMATION/ LITHOLOGY
P/ GROUP / SERIES
COMPLEX
Recent to Alluvium
sub-recent
Rewa Upper Rewa Sandstone
Jhiri Shales
Itwa Sandstone, Banbiha sandstone
Vindhyan Super (Glauconitic sandstone)
Group Panna Shales
Diamondiferous Conglomerate beds
Kaimur Baghain Sandstone
Unconformity
Vindhyan Super Semri Palkwan Shale
Proterozoic Group Dolomitic limestone
Pandwafall sandstone
Semri Bansagar sandstone (Upper
Pandwa fall glauconitic sandstone)
formation Kohari chert (dolomitic limitation
chert and chert breccia)
Kudwari sandstone (Lower
glauconitic sandstone)
Unconformity
Proterozoic Bundelkhand Granite gneiss
Gneissic Granite
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AGE SUPERGROU | FORMATION/ LITHOLOGY
P/ GROUP / SERIES
COMPLEX
Complex
7.1.3  Bundelkhand Gneissic complex:

7.1.3.1

7.1.4.1

Bundelkhand gneissic complex is represented by pink-coarse granite which are
intruded with pegmatite and dolerite, these are exposed in north western part of the
Satna dist. Coarse granite is rich in potash feldspar, often occurring as subhedral to
euhedral phenocrysts; biotite as subordinate. Acid intrusions in some instances
become aplitic. Basic and mafic dykes are common and younger than acidic veins.
Vindhyan Super group

The Vindhyan Basin is the largest Proterozoic intra-continental basin in central
India that occupies an area of ca. 1,20,000 sq. km. and attains a huge thickness of ~
4500-5000 m. In addition, about 80,000 sq km is overlain by the Deccan traps in
the southern and south-western region and in the north about 10,000 sq.km is
covered by the Gangetic alluvium (Mathur, 1986). The rocks are characteristically
developed in the Son Valley and in parts of Rajasthan, Madhya Pradesh, Telangana
and Andhra Pradesh.

Vindhyan Super group is divided into upper and lower Vindhyan super group
separated by unconformity Bhander, Rewa and Kaimur belong to upper Vindhyan
and Semri series belongs to lower Vindhyan group.

Rewa Group: The name Rewa is derived from Rewa town in Madhya Pradesh in
Central India. The Rewa Series occupies the middle position in the Upper
Vindhyan. The rocks of the Rewa Series are exposed all along the synclinal
exposure belt of the Vindhyan Supergroup in the Son Valley. This Series is
composed of sandstone and shale. It contains kimberlite derived diamondiferous
conglomerate (Bose et al., 2001). Sandstone and shale of this series have been
subdivided into the Panna Shale, the Itwa Sandstone, the Jhiri Shale and the
Gahadra Sandstone. The Panna Shale conformably overlies the Baghain Sandstone.
It mainly comprises purple to olive green (khaki), thinly laminated flaggy shale
with thin siltstone and fine sandstone. Itwa Sandstone conformably overlies the
Panna Shale with a gradational contact. It forms a prominent stratigraphic division
between the Panna Shale and the overlying Gahadra Sandstone. The Itwa
Sandstone comprises Banbiha Sandstone (Glauconitic), Bhulwa Limestone, Pindra

Shale and Rohania Sandstone members in order of superposition. The Jhiri Shale is
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7.1.4.2

7.1.4.3

purple, greenish grey, khaki and chocolate coloured, thinly laminated with wavy to
lenticular bedding. Sedimentary structures such as halite casts, load casts, flute
casts, bounce marks, small scale cross bedding and ripple marks are commonly
exhibited by silty and sandy units. The Gahadara Sandstone comprises a thickly
bedded, current bedded and massive sandstone succession. It is compact and pink,
light reddish brown and purple coloured, medium to fine grained, rarely gritty. A
conglomerate (oligomictic type), comprising pebbles, cobbles and even boulder
size fragments of vein quartz and sandstone, has yielded diamonds in the Sakaria
area.

Kaimur Group: It is named after Kaimur hills in M.P. There is well marked
unconformity between Kaimur and Semri Series. This group attains a thickness of
400 m and is characterized by argillo-arenaceous rocks. The sequence begins with
conglomerate (containing pebbles of Jasper) and shale which is succeeded by the
Susnai breccias, upper Kaimur sandstone and quartzite, the Bijaigarh Shale, Upper
Kaimur Sandstone, scarps of sandstone and conglomerate and finally Dhandraul
quartzite. This is the only horizon which can be traced from the eastern to the
western part of the Vindhyan Basin. Thus, it can be considered as marker horizon.
Semri Group: The Semri series is the oldest of the Vindhyan System and is best
exposed in the Son Valley area, Central India where it unconformably overlies the
phyllites of the Bijawar Series. Auden (1933) divided it into four stages as the
Basal Stage, the Porcellanite Stage, the Kheinjua Stage and the Rohtas Stage. The
thickness of this group is about 3694 m. Semri series is further divided into
Bansagar sandstone which is marked as upper glauconitic sandstone which is
underlain by Kohari chert i.e. dolomitic chert breccia which is underlain by

Kudwari sandstone the lower glauconitic sandstone formation.
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Text Figure 7.1: Regional Geological map showing the Jhari G-3 block
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7.2.0
7.2.1

7.2.2

7.2.3

7.3.0
7.3.1

7.3.2

REGIONAL STRUCTURE

The Vindhyan sequence as a whole exhibit a mild southeasterly tilt, with a low dip
of approximately 3°-5°, giving rise to the successive appearance of younger
formations toward the southeast. Lithological contacts generally trend northeast—
southeast, although the northeast—southwest trend may reflect either the original
basin alignment or the orientation of the tilt axis. This gentle southeasterly dip is
locally disturbed by minor deformations, resulting in variations in structure and
thickness. Mild diastrophism has produced rare domes and low-plunging to non-
plunging warps, which, due to their localized nature, do not significantly affect the
overall map pattern. A consistent orientation of such warps—northwest—southeast
and north-northeast—south-southwest—has been observed.

In several instances, bedding exhibits apparently moderate to steep dips due to the
sliding of jointed blocks. Numerous sub-vertical joints, ranging from lengths
observable in aerial photographs to as short as 20 meters, are present. Many nala and
stream courses are controlled by these joints. These joint planes are non-penetrative
and show variable trends, with northwest—southeast sets being the most prominent,
followed by northeast-trending sets. Joint sets are particularly well-developed in the
southwest and are less common in north—south and east-west directions. Notably,
dykes and quartz veins in the Bundelkhand Granite generally trend northeast—
southwest or northwest—southeast, mimicking the structural trends of the basement.
Localized sub-vertical faults have been observed at Gupt Godavari (northeast—
southwest trend, northwestern block down-thrown), Pathra (east-west trend,
northern block down-thrown), and east of Hanuman Dhara (east-west trend,
northern block down-thrown). Additionally, the nala courses south and west of Jateri
Baba are aligned along linear zones of disturbance, likely associated with these
faults.

REGIONAL MINERALIZATION

Vindhyan rocks are rich in economic minerals like limestone, Glauconite, diamond,
pyrite, dolomite and building stones etc. The Vindhyan basin, containing more than
5000 m thick sequence of sandstone, shale and limestone, occupies an area of about
1,62,000 sq.km of which about 80,000 Sq.km extends into the Ganga valley in the
north and northeast beneath the Tertiary sediment of the Himalayan foredeep.

The Vindhyan Supergroup is noted primarily for its sediment-hosted diamond

occurrences, with the Upper Vindhyan containing two significant diamond-bearing
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7.3.3

7.3.4

7.3.5

7.3.6

7.4.0
7.4.1

horizons, notably at Panna and the historic Golconda mines. The diamondiferous
conglomerates are associated chiefly with the Rewa Group, where they manifest as
oligomictic conglomerates containing vein quartz and sandstone clasts. Diamond
extraction in these horizons has a long mining history in central India.

Sulphide mineralization, including pyrite, chalcopyrite, pyrrhotite, arsenopyrite, and
specks of gold, is documented within the Middle Porcellanite Member of the
Porcellanite Formation, Semri Group, particularly around the Amrora-Barwari-Kupa
sectors in Garhwa district, Jharkhand. These sulphide occurrences are linked to
faulting and shearing and are observed as disseminated grains and specks across
zones up to 750 meters long and 300 meters wide. Petrographic studies reveal
mineral inclusions of quartz, feldspar, plagioclase, perthite, sericite, calcite, and
chlorite in these mineralized zones.

Limestone is a major economic mineral throughout the basin, especially in the
Lower Vindhyan (Semri Group, Rohtas Limestone), and is exploited for various
industrial uses including cement production. High-purity glass-making sandstone
and ornamental stones are also widespread and actively quarried within the
Vindhyan sequence, further contributing to the economic significance of these rocks.
Coal occurrences are reported in limited areas within the Vindhyan succession,
though deposits are not extensive or of major commercial value. Pyrite has also been
identified as an accessory mineral in certain horizons, but no significant
metalliferous mineralization is noted in the basin. Vindhyan Supergroup is largely
devoid of extensive base metal ore bodies or metallic mineral deposits.

Hydrocarbon potential is present due to favourable source rock conditions, with step
faults and anticlinal structures creating possible traps, particularly in sandstone and
limestone of both the Lower and Upper Vindhyan. Areas with structural highs such
as the Jabera dome in the Son Valley and anticlines near Chittorgarh in the Chambal
valley have been investigated for oil and gas, with ongoing exploration activity in
such zones.

BLOCK GEOLOGY

The Jhari G-3 block forms a part of the Majhgawan—Paharikhera Potash Belt,
situated in the northern part of Satna District, Madhya Pradesh. This belt represents
one of the most significant sedimentary basins within the Vindhyan Supergroup,
known for its potential for glauconite and associated potash mineralization. The

Jhari block occupies the central portion of this belt and exhibits a well-preserved
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7.4.2

7.4.3

7.4.4

7.4.5

7.4.6

7.4.7

stratigraphic succession of the Rewa Group, providing valuable insights into the
depositional history and basin evolution of the region.

Geologically, the area is occupied by rocks of the Rewa Group belonging to the
Upper Vindhyan Supergroup, which unconformably overlie the Kaimur Group of
the Lower Vindhyan. The lithostratigraphic nomenclature has been established
through lateral correlation of the lithounits with the standard stratigraphic sequences
mapped in adjoining areas such as Majhgawan, Paharikhera, Sohawal, and
Chitrakoot. The Vindhyan Supergroup in this part of Satna district displays an
extensive spread of sandstone—shale alternations, reflecting shallow marine to
nearshore depositional conditions during the Proterozoic period.

The oldest formation exposed within the Jhari block is the Panna shale, oldest
Formation of the Rewa Group. It consists of grey, fissile, and locally carbonaceous
shale, occasionally containing thin interbeds of fine-grained sandstone. It is
conformably overlain by Banbiha sandstone member of Itwa Sandstone formation.
The Panaa Shale overlies the Baghain Sandstone of the Kaimur Group, which
exposed 3 km north of Jhari block, marking the transitional boundary between the
Kaimur and Rewa Groups. The presence of these lithounits indicates a gradual shift
from fluvial to marginal marine sedimentation.

Towards the upper part of the succession, Rohania sandstone member, represent the
youngest exposed lithounit within the Jhari block which is the youngest member of
Itwa Sandstone Formation. It is characterized by thin- to thick-bedded, white to dirty
yellow, fine- to medium-grained sandstone, interbedded with thin shale layers in the
lower part.

Overall, the lithostratigraphic succession of the Jhari block displays a complete and
conformable sequence from the Itwa Sandstone Formation through Panna Shale
Formation of Rewa Group, indicating a continuous phase of sedimentation under
varying energy regimes. The glauconitic sandstone horizons, mainly within the Itwa
Sandstone formations, form the principal mineralized zones of economic
significance. These glauconitic units suggest slow sedimentation rates in a shallow
marine shelf environment, conducive to the authigenic formation of glauconite.
Structurally, the area exhibits gentle dips (1°-2°) towards the southeast, with minor
warping and jointing, typical of the Vindhyan sedimentary terrain. No major tectonic
disturbances or metamorphism are observed, indicating a stable cratonic setting

since deposition. The combination of favorable lithology, stratigraphic continuity,
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and minimal structural deformation renders the Jhari block highly prospective for

systematic exploration and resource evaluation of glauconite and potash-bearing

formations.

7.4.8

given below:

The local stratigraphic sequence of litho units exposed in the Jhari block area is

Table 7.2
Stratigraphic Sequence of Jhari Block, Dist: Satna, Madhya Pradesh (After,GSI)
SUPERGR
OUP/ FORMA-
AGE GROUP | SERIES TION LITHOLOGY
COMPLEX
Recent to Alluvium/soil/laterite
sub-recent
Gahadara Quartz arenite
sandstone
Upper shale Green & Red
Vindhyan Super shale
Group Upper White medium grained
sandstone quartz arenite
Middle
Glauconitic
sandstone
Proterozoic Lower White medium grained
Rewa | Jhiri Shale | sandstone — quartz arenite
Lower shale green and red
shale with
conglomerate
Rohania quartz arenite
sandstone with granular
conglomerate
Pindra Shale green and red
shale with
limestone
Itwa interband
sandstone Bhulwa cream colour
formation limestone limestone with
brown chert
Banbiha glauconitic
Sandstone limestone
Panna Shale with limestone interband
Shale
Kaimur Medium to Coarse Sandstone, fine
sandstone with siltstone and shale
Baghain interbands.
Sandstone Medium to coarse sandstone,

angular gravel bearing sandy
conglomerate
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SUPERGR
Oup/ FORMA-
AGE GROUP | SERIES TION LITHOLOGY
COMPLEX
Unconformity
Vindhyan Super | Semri Palkwan Shale
Group Dolomitic limestone
Pandwafall sandstone
Pandwa Bansagar sandstone (Upper
fall glauconitic sandstone)
formation | Kohari chert (dolomitic limitation
chert and chert breccia)
Kudwari sandstone (Lower
glauconitic sandstone)
\ Unconformity
Proterozoic | Bundhelkhand Granite gneiss
Gneissic Granite
Complex
7.4.9  The Geological plan is presented in Text fig. 7.2.
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Text Figure.7.2 Surface Geological Plan of Jhari Block, Dist: Satna, Madhya Pradesh
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7.5.0
7.5.1

7.5.2
7.5.2.1

7.5.2.2

7.5.23

DESCRIPTION OF ROCK TYPES PRESENT IN JHARI BLOCK:

SOIL: Most of the area within the block is covered by a layer of clayey to sandy
soil, exhibiting brown to light brown coloration, which reflects varying degrees of
oxidation and organic content. The average thickness of this soil horizon is about 2
meters, suggesting moderate soil development across the terrain. However,
subsurface data obtained from boreholes reveal noticeable local variations in the
thickness of this soil layer, ranging between 1.00 meters and 2.70 meters. Such
variation may be attributed to differences in topography, degree of weathering, and
sediment accumulation in low-lying or depressional areas. In gently sloping or
elevated zones, the soil tends to be thinner due to erosional removal, whereas in flat
or valley portions, the thickness increases as a result of depositional processes and
accumulation of fine-grained materials.

LITHOLOGIES BELONGING TO REWA GROUP

The Rewa Group stratigraphically consists of four distinct formations arranged in
ascending order—Panna Shale, Itwa Sandstone, Jhiri Shale, and Gabadra
Sandstone Formations. Within the present block, rock types belonging to the
middle and lower part of the Rewa Group viz. Itwa Sandstone and Panna Shale
Formation are prominently exposed. The stratigraphic relationship among these
units demonstrates a well-developed sequence of alternating arenaceous and
argillaceous lithologies, indicative of repeated shifts between high-energy and low-
energy depositional regimes, such as fluvial to shallow marine or deltaic
environments.

Topographic and geological survey data further reveal that the Rohania Sandstone
member, the youngest member of Itwa Sandstone Formation, occupies the highest
elevations within the block, reaching a maximum reduced level (RL) of
approximately 378.00 meters. In contrast, the Panna shale Formation is exposed at
the lowest elevation, around 300.00 meters RL.

ITWA FORMATION: The Itwa Formation comprises a sequence of glauconitic
sandstone, shale, limestone, chert, and quartz arenite horizons, displaying well-
defined lithological variability and stratigraphic organization. Based on lithological
characteristics and their order of superposition, the formation has been subdivided
into four distinct members, each representing a specific phase of sedimentation and

depositional environment within the stratigraphic succession.
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7.5.2.3.1 ROHANIA SANDSTONE MEMBER: The Rohania Sandstone forms the

uppermost unit of the Itwa Sandstone Formation and is composed of thin to thick-
bedded, white to dirty yellow, fine to medium grained sandstone with intercalations
of thin shale layers towards bottom (Fig. 7.1 & 7.2). This unit predominantly
comprises well-sorted quartz arenite, showing moderate degree of compaction and
containing sub-angular to sub-rounded quartz grains. Occasional ferruginous
staining present along bedding planes, joints, and fractures. Regionally, the
diamondiferous Itwa Conglomerate, an important horizon within the Panna
Diamond Belt, is spatially associated with this sandstone; however, within the
present block, the conglomeratic bed is absent. It has been intersected in two drilled
boreholes viz. MJHR-04 and MJHR-05, the thickness varies between 1.35 and 2.30
meters with a depth range of 3.00 mt to 5.00 mt. On surface it is exposed along the
NW-SE and NE-SW running highland region, resistant to erosion contributes to the

prominence of these hilltops in the block.

Rohania sandstone

Pindra Shale

Fig.7.1: Surface exposure of Rohania Sandstone and Pindra Shale
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Rohania sandstone

Fig.7.2: Core photograph showing Rohania Sandstone in borehole MJHR-05

7.5.2.3.2PINDRA SHALE MEMBER: The Pindra Shale Member represents a transitional
facies between the underlying Bhulwa Limestone and the overlying Rohania
Sandstone (Fig. 7.1). It consists of greenish, calcareous shale interbedded with thin
layers of limestone, reflecting a gradual shift from carbonate to -clastic
sedimentation in its basal part. Upwards, the shale becomes non-calcareous and
exhibits chocolate brown, pink, and grey coloured bands, with well-developed
lamination and intercalations of fine sandstone beds (Fig. 7.3). This indicates
progressive shallowing of the depositional environment. The member shows
uniform lithological characteristics and consistent thickness in the block. On
surface it is exposed along the escarpment following the similar trend of overlying
Rohaina sandstone. It has been intersected in three boreholes viz. MJHR-02,
MIJHR-04 and MJHR-05, the thickness varies between 4.67 mt. to 14.03 mt. with a
depth range of 5.67 mt. to 18.80 mt.

MJHR-05 From 7.00m to 14.00m

Fig.7.3: Core photograph showing Pindra shale, Borehole no. MJHR-05
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7.5.2.33BHULWA LIMESTONE MEMBER: The calcareous shale of Pindra shale
overlies the grey and cream coloured, compact, fine grained limestone unit of the
Bhulwa Limestone Member. Chert breccia or brecciated chert horizon reported at
few places in the block. The lower chert breccia unit conformably overlies the
Banbiha Sandstone. This chert layer gradually transits into a brecciated chert zone
composed of angular fragments of chert and glauconitic sandstone, eventually
giving rise to a massive chert bed in the upper part (Fig. 7.4). The chert horizon
varies in thickness from 10 cm to 50 cm, displaying local pinching and swelling but
maintaining good lateral persistence across the area. The overlying limestone is
fine-grained, compact, and often shows disseminated pyrite stringers, suggesting
mildly reducing depositional conditions. It exposed along the escarpment in the
block with an average thickness of 2.00mt to 4.00 mt., overlying green coloured
glauconitic sandstone of Banbiha sandstone member (Fig. 7.5). Thickness of this
unit varies between 0.55 mt. to 2.33 mt. with a depth range of 3.00 m to 19.35 m in
the drilled boreholes.

MIJHR-04 From 17.70m to 20.50m

Bhulwa Limestone Ferruginous Banbiha Sandstone Brecciated chert
(Glauconitic)

Photo.7.4: Core photograph showing Bhulwa Limestone and Banbiha
Sandstone contact, Borehole-MJHR-04

7.5.2.3.ABANBIHA SANDSTONE MEMBER: Banbiha Sandstone member is the lowermost
member of the Itwa Sandstone Formation, conformably overlies the Panna Shale
Formation, with a distinct lithological break. The sandstone is green to dark green
in colour, fine to medium grained, and comprises thick cross-bedded units of

glauconitic sandstone intercalated with quartz-rich sandstone and thin shale bands
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towards the lower part. The upper sequence is reddish-green due to intense
ferruginous staining resulting from oxidation, while the lower portion is dominantly
green to dark green. Mineralogically, the unit consists mainly of glauconite, quartz,
feldspar, mica, and subordinate ferro-magnesian minerals. The cementing material
is primarily glauconitic mud, although local variations with siliceous and
ferruginous cement are also observed. Banbiha Sandstone is exposed across nearly
half of the block, predominantly within the low-relief areas of the region. It has
been intersected in all five drilled boreholes (Fig. 7.6) in the Jhari Block and in one
previously drilled borehole of the Pindra South-West Block. The maximum
thickness of 19.20 meters, with 6.12% K-O, was recorded in borechole MJHR-05,
while the minimum thickness of 10.50 meters with 5.47% K.O was noted in
MIJHR-01. The average thickness calculated from 06 boreholes (5 from Jhari Block
and 1 from Pindra South-West Block) is 15.72 meters with an average K.O content
of 6.01%. The deepest intersection of this unit was observed in borehole MJHR-05,
from 19.30 m to 38.50 m depth, whereas the shallowest intersection occurred in

borehole MJHR-01, between 2.50 m to 13.00 m.

Bhulwa Limestone

Banbiha Sandstone

Fig.7.5: Surface exposure of Bhulwa Limestone and Banbiha Sandstone
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MJHR-04 From 27.30 to 32.30m

==

Fig.7.6: Core photograph showing Glauconitic sandstone of Banbiha
sandstone member in borehole -MJHR-04 (27.30 to 32.30m)

7.5.2.3.5PANNA SHALE FORMATION: The Panna Shale Formation is represented by red, grey,
and greyish-black argillaceous shale (Fig 7.8). The shale is thinly bedded to finely
laminated, displaying rhythmic alternations that reflect quiet-water depositional conditions.
In the upper part of the sequence, the shale becomes distinctly calcareous, comprising
alternating beds of greyish calcareous shale and thin bluish-grey argillaceous limestone,
indicating intermittent carbonate sedimentation. The formation exposed in the south-
eastern part of the block where it forms a continuous band around the tablelands capped by
the overlying Banbiha Sandstone (Fig.7.7). All exploratory boreholes were terminated after
intersecting the Panna Shale Formation. Depth range varies from 20.00 m to 42.00 m with

a maximum thickness of 4.50 meters in MJHR-02.

Panna Shale

Fig.7.7: Surface exposure of Panna Shale

38




7.6.0

7.6.1

7.6.2

7.6.3

MJHR-04 From 36.70m to 41.30m

Banbiha Sandstone Panna Shale

Photo.7.8: Core photograph showing of Banbiha sandstone member (36.70 m to
37.60 m) and Panna shale formation (37.60 m to 41.30 m) in borehole -MJHR-04

STRUCTURAL DETAILS OF THE AREA SUCH AS DIP, STRIKE, FOLDS,
FAULTS, ETC.

The rock units of the Majhgawan—Paharikheda Belt constitute a part of the northern
limb of the Vindhyan Syncline. The regional strike trends predominantly NNE—
SSW with minor local variations, while the bedding generally dips gently, ranging
from nearly horizontal to about 1° towards the SSE. The drainage pattern,
controlled by structure, shows nalas aligned along synformal troughs, where they
have deeply incised into the comparatively softer Banbiha Sandstone Member in
the central region of the block. Along the south-eastern boundary a segment of the
Bandha Nala follows the axial region of a mild antiformal warp trending ENE—
WSW.

Structural interpretation based on borehole data indicates that bedding within the
block is almost flat, with minor local dips ranging between 1° and 2°, towards the
south-east. Four prominent joint sets have been identified in and around the block,
trending (1) ENE-WSW, (ii) NW-SE, (iii)) NE-SW, and (iv) E-W. Within the
present block, however, the joints are relatively minor, closely spaced, and show no
significant structural displacement.

Various primary sedimentary structures such as parallel lamination, parallel
bedding, ripple marks, cross-bedding, and clay galls have been observed within the
block (Fig.7.9 a & b). The presence of ripple marks and cross-bedding suggests
deposition under shallow-water conditions influenced by oscillatory and

unidirectional currents. The occurrence of clay galls and mud pellets within the
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sandstone and shale horizons indicates intermittent subaerial exposure and
reworking of semi-consolidated sediments, characteristic of a tidal mudflat or
shallow marine depositional environment. These sedimentary features collectively
suggest that the sediments were laid down in a near-shore to marginal marine

setting with periodic fluctuations in energy and water depth.

Cross bedding ' Clay galls

Fig.7.9 (a) and (b): Surface exposure showing cross beddings and clay
gale in Banbiha Sandstone

GLAUCONITE MINERALIZATION

Glauconite mineralization predominantly occurs in marine sedimentary
environments, particularly within glauconitic sandstone, shale, and marine
limestone, reflecting authigenic formation processes under specific geochemical
and depositional conditions.

Globally, glauconite-bearing sediments are recognized as important stratigraphic
markers of low sedimentation rate continental shelf marine settings, often
associated with condensed sections formed during transgressive events.

Glauconite forms via anthogenesis through alteration of fecal pellets, detrital clays
(illite and biotite), and direct precipitation from marine porewaters rich in iron and
potassium. It is generally found in sands and silt-sized peloidal grains, occasionally
replacing or infilling skeletal bioclasts (Text Fig 7.3).

Glauconite mineralization tends to occur in marine settings characterized by slow
sediment accumulation, normal marine salinity and pH, and subtoxic to mildly
reducing redox conditions often induced by organic matter decay within fecal pellet

microenvironments.
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Deposits of glauconitic sandstone can vary in thickness from a few meters to over
50 meters, typically forming laterally extensive, tabular horizons that may cover
tens to hundreds of square kilometres in continental shelf environments.

Geochemically, glauconite is an iron-rich potassium phyllosilicate mica mineral
with compositions varying in Fe and K content depending on maturity and
diagenetic alteration. Higher potassium grades (up to 8-9% K:O) reflect mature

glauconite and are indicative of favourable depositional and diagenetic regimes.
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Text Fig 7.3: Figure showing maturation stages in glauconite formation

Glauconitic sandstone is generally greenish due to iron content, often displaying
interbedded chert, shale, and limestone. Mineral assemblages include quartz,
feldspar, muscovite, and ferromagnesian minerals, with glauconite acting both as
clasts and cement.

Economic potential of glauconitic mineralization lies in its significant potassium
content (K,O ranging 4-9%), representing a non-traditional potash source in
regions lacking evaporite deposits. Large-scale reserves such as those in the
Vindhyan basin of India underscore its strategic importance.

GLAUCONITE MINEROLOGY IN THE BLOCK

The Banbiha Sandstone Member forms the principal glauconitic horizon in the
block. The lower part of the sandstone contains alternating thin shale interbeds,

whereas the upper part includes thin chert laminae and intercalations. These
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vertical variations signify a gradual shift in depositional environment from
moderately reducing, glauconite-bearing marine settings to more oxygenated
shallow-water conditions.

To differentiate detrital illitic clays from authigenic glauconite and to evaluate the
maturity stage of glauconitic minerals within the present block, all samples
exhibiting K>O contents exceeding 5% were plotted on the Illite—-Glauconite
Composition Field Diagram (Text Fig 7.4) proposed by Odin and Matter (1981). In
this plot, the K2O content is indicative of the degree of interlayer potassium
fixation, whereas the Fe.Os/Al:Os ratio reflects the extent of iron substitution
within the clay mineral lattice. Typically, illitic minerals occupy the field
characterized by lower KO and Fe:03/Al-0s values, while glauconitic minerals
plot within the domain of higher K-O and moderate to high Fe.0s/Al:Os ratios.
Such compositional attributes are diagnostic of authigenic origin and represent

progressive diagenetic maturation of glauconitic phases.
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Borehole samples (K,O > 5%) on Illite-Glauconite Field (after Odin & Matter, 1981)

12t
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Glauconitic minerals
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Text Fig 7.4: Cross Plot between K-O and Fe.0s/Al:0; from borehole samples

The illitic mineral field on this diagram is characterized by relatively low K.O and
low Fe:0s/Al:Os ratios, representing detrital clays or early-stage glauconite
precursors that have not undergone significant chemical reorganization. In contrast,

the glauconitic mineral field is defined by higher K-O and elevated Fe.03/Al20s
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ratios, indicating authigenesis and progressive maturation under suitable diagenetic
conditions. Movement from the illitic field toward the glauconitic field therefore
represents increasing levels of K-enrichment and Fe-substitution, corresponding to
the slightly evolved to well-evolved stages of glauconite formation.

The filtered dataset (K20 > 5 %) plots predominantly within the glauconitic mineral
domain, confirming the presence of true authigenic glauconite rather than detrital
clay admixture. These compositions suggest formation under sub-oxic to reducing
porewater conditions, associated with low sedimentation rates and prolonged
residence time at the sediment-water interface. Overall, the geochemical signatures
support a marine depositional environment with conditions favourable for
glauconite maturation, consistent with condensed sections, transgressive shelf
settings, or slow siliciclastic input.

EXTENT OF MINERALIZATION

Glauconitic sandstone of Banbiha Sandstone member extends over entire
exploration area i.e. 5.1 sq.km, it is a bedded deposit with NE-SW strike and almost

horizontal to gentle dip of 1-2 degrees towards south east.
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CHAPTER-8
PREVIOUS WORK
DETAILS OF PREVIOUS EXPLORATION CARRIED OUT BY OTHER
AGENCIES/PARTIES

The regional geological mapping of the Majhgawan-Jhari area was initially carried
out by Sanyal and Chakraborty (1982), with adjoining areas mapped earlier by Rao
(1980). Stratigraphic aspects of the glauconite-bearing horizons and associated
rocks were discussed in these studies. Adjoining regions to the east, falling within
Uttar Pradesh, were examined by Kedar Narayan (1960), Safaya (1963—66), Hukku
(1971), and Srivastava et al. (1977). Later, Kalsotra and Sheo Prasad (1980), while
drilling along the ASMARA lineament in the neighboring UP area, intersected
glauconitic horizons and analyzed samples of glauconitic sandstone. Subsequently,
the Geological Survey of India (GSI), Uttar Pradesh Circle, conducted detailed
exploration of glauconitic sandstone in the region during 1980—82.

In 1987, GSI drilled a total of 23 boreholes in the Pindra North Block to calculate
glauconite reserves. Additionally, two boreholes (GMP-22 & GMP-23) were drilled
to study the regional distribution of glauconitic sandstone and its potash (K:O)
content. The total drilling depth of the 23 boreholes was 456.90 m. The glauconitic
sandstone thickness varied between 10 m and 19.40 m, with an average thickness of
15.89 m. In boreholes where the upper portion of the sandstone was eroded,
thickness ranged from 10 to 15 m. The upper 5 m of the sandstone is ferruginous
and brown due to iron oxidation, whereas the lower portion is bluish-green and non-
ferruginous. The sandstone also contains thin bands, laminae, and chert fragments
in the upper part, with thin grey shale bands in the lower part. Quartz-rich sandstone
bands, ranging from 2 cm to 14 cm, occur within the horizon and dilute the KO
content.

Detailed exploration of approximately 12 sq. km in Pindra North Block has
indicated proved category reserves of around 266 million tonnes of glauconitic
sandstone with an average grade of 4.90% K:0O. A substantial portion of this
horizon carries more than 5% K:0O, making it a significant potash resource in the
region.

M/s Nagur Minerals Pvt. Ltd. conducted exploration in the Chitrakoot-2 prospecting
lease block, including geological mapping, surface sampling, pitting/trenching, and

drilling of 16 boreholes. These investigations estimated a proved mineable resource
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of approximately 50.46 million tonnes of glauconitic sandstone, highlighting the
commercial potential of the deposit.

MECL carried out a reconnaissance survey in the Pindra South-West extension
block during 2023-24, covering an area of 39.23 sq. km. A total of 10 exploratory
boreholes were drilled on a 1600 x 1600 m grid, totaling 472 m in depth. The
survey established an extensive horizon of glauconitic sandstone across the block,
with an average width of 2.5 km. The glauconitic sandstone is underlain by younger
sediments, and its average thickness is 24.65 m. Based on its thickness and areal
extent, reconnaissance resources of approximately 1918 million tonnes with an
average grade of 6.96% KO have been estimated, confirming the area’s potential as
a major potash resource.

Two blocks were carved out from above Pindra south west extension block i.e.
Deulha and Jhari blocks.

MECL carried out exploration at G-3 stage in Deulha Block during 2024-26,
covering an area of 8.5 sq.km. lying in the south direction of present Jhari block. A
total 8 exploratory boreholes were drilled at 800 m interval, with 393 m of drilling
in the glauconitic horizons of Jhari Shale and Banbiha sandstone. The average
thickness of glauconitic sandstone varies between 22.00 to 24.00 m. in Banbiha
Sandstone. A total of 317.04 million tonnes of net in-situ Inferred Resources (333

category) with an average grade of 6.80% K-O have been estimated.
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CHAPTER-9

AREAL OR GROUND GEOPHYSICAL OR GEO-CHEMICAL DATA

The present exploration has been carried out for Glauconitic sandstone etc. in Jhari
G-3 stage block for which geophysical survey has not been carried out.

“Regional Geochemical Sampling of Stream sediment and soil in some selected
blocks in Bundelkhand Granite Terrain, Panna Diamond Belt, Madhya Pradesh.”,
(Field season 1985-86, 1986-87, 1987-88 & 1988-89) was carried out by GSI

which covers the present exploration block.
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CHAPTER-10

EXPLORATION UNDERTAKEN DURING CURRENT INVESTIGATION
INTRODUCTION

The Preliminary exploration for Glauconitic sandstone in Jhari block (G-3 stage),
Satna, Madhya Pradesh was recommended in 63" TCC held on 22nd, 26th, 27t
March, 2024 and was subsequently approved in 35 EC held on 17.05.2024.

The Jhari block, covering an area of about 5.1 sq. km, is situated in Majhgawan
tehsil of Satna district, Madhya Pradesh, and is represented in Survey of India
Toposheet No. 63D/9 and 63D/13. The area lies within the Vindhyan Basin, which
is regionally significant for its diverse lithological units and mineral occurrences.
The block is well connected by approach roads and lies in proximity to Majhgawan
railway station, ensuring accessibility for exploration activities and logistical
support.

The present investigation was carried out to evaluate the potentiality of glauconitic
sandstone within the block. Considering the strategic importance of glauconite in
agriculture and industry, the exploration programme was designed to delineate
glauconite-bearing horizons through geological mapping, exploratory drilling, core
logging, sampling, and laboratory studies. This stage of investigation provides
baseline data for resource estimation and helps establish the economic significance
of glauconitic sandstone in the Jhari block, forming the basis for future exploration
and development.

OBJECTIVES OF INVESTIGATION

The exploration Programme in Jhari G-3 block has been formulated to fulfil the
following objectives:

a. To carry out Geological & structural mapping on 1:4,000 scale for
demarcation of glauconitic sandstone with the structural features to identify the

surface manifestations and lateral and vertical disposition of the mineralized zones.

b.  To conduct a topographical survey at 2 m contour interval on 1:4,000 scale.
c.  To establish the depth continuity of glauconitic sandstone formations within
the block.

d.  To estimate the mineral resources (333 category) and determine the grade
(K20 content) of glauconite as per the guidelines of the UNFC and MEMC Rules,
2015 (amended up to 2021).
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10.1.5 The quantum of work proposed vis-a-vis quantum of work carried out is furnished
in Table no 10.1.
Table No 10.1
Details of Exploratory Work carried out by MECL in Jhari block area, Dist.
Satna, Madhya Pradesh
;l(; Description of Work Unit zzz:::f: 35::11?:11
I | Geological mapping (updating of map at Ha 510 510
1:4000 scale)
2 | Topographical Survey Ha 510 510
BH co-ordinates Nos 05 05
II | Exploratory Drilling M 250 160
IIT | Laboratory Studies
Primary and Check samples
1 | Primary sample analysis for 4 radicals K,O, Nos 125 101
Si0,, ALO3 & Fe, 03
2 | External Check Samples (10% of Primary) Nos 13 13
analysis for 4 radicals K,0, Si0,, Al,O; &
Fe,O5
IV | Physical studies
1 | Bulk Density determination Nos 04 04
V | Geological Report preparation Nos. 1 1
10.2.0 DETAILS OF EXPLORATION ACTIVITIES TAKEN UP
10.2.1 LARGE SCALE GEOLOGICAL MAPPING:
10.2.1.1 Large-scale geological map of the parent Pindra South West Block was already

available on 1:12,500 scale covering an area of 39.23 sq. km which serves as a
comprehensive regional base map. Since the Jhari block forms an integral part of
this larger mapped area, the existing geological framework has been utilized and
further refined for the present study. Lithological boundaries, structural elements,
and stratigraphic contacts were critically examined in the field. The map was
updated on 1:4,000 scale to capture local-scale variations with greater accuracy and

precision. This updated mapping ensures that the geological representation of the
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Jhari block reflects the most recent field observations and structural interpretations,
providing a reliable basis for subsequent exploration and resource evaluation.
Major lithological units such as, Rohania Sandstone, Pindra Shale, Bhulwa
Limestone, Banbiha Sandstone member and Panna Shale Formation were carefully
identified and mapped. Lithological boundaries and contacts were established with
the aid of a handheld GPS and topographical survey, ensuring spatial precision in
plotting. Structural data, including attitude of bedding planes and joint orientations,
were recorded using a Brunton Compass to understand the overall structural
disposition of the area. The general strike of the litho-units is observed to be NE—
SW to ENE-WSW, with sub-horizontal dips (1°-2°) towards the southeast. All
field data and observations were systematically compiled and represented in the
geological map, which forms the basis for subsequent subsurface correlation and
interpretation.

Surface / Bedrock sampling: No surface samples were taken owing to the
previous exploration in the present area.

EXPLORATORY DRILLING:

During the present exploration program, drilling was planned by placing 05 nos. of
boreholes in 800 x 800 m grid interval, 03 nos. of NW-SE trending section lines
placed 800m apart, to check the extent, depth and calculation of resources.
Exploratory core drilling for G-3 level of exploration commenced on 27th June
2025 and concluded on 15th August 2025, thus completing meterage of 160.00 m
in 05 number of boreholes (MJHR-01 to MJHR-05). The coordinates and reduced
levels (RLs) of all boreholes were determined using DGPS in the WGS-84 Datum.
The borehole locations along with section lines over the block’s geological map are
presented in PLATE-IV.

One borehole (MPSW-09) drilled in previous phase (Pindra South-West G-4
Block) are considered for correlation and resource evaluation of Glauconite horizon
of Jhari block.

Details of boreholes drilled in Jhari block (2025-26) and previously drilled
boreholes in Pindra South West block (2023-24) with total depth are summarized

below and submitted as Annexure No. IIA and IIB respectively.
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Table- 10.2
Details of Boreholes in Jhari G-3 block for glauconitic sandstone, District-Satna,
Madhya Pradesh
Northing Easting Date of Date of Total
SLNo. | BH.No. | RL (m) (m) (m) Commencement | Closure | Depth(m)
1 MJHR-01 | 323.559 | 2758861.904 | 476174.536 27.06.2025 30.06.2025 20
2 MJHR-02 | 334.870 | 2758316.045 | 475630.970 30.06.2025 05.07.2025 31
3 MJHR-03 | 334.021 | 2757925.839 | 474866.255 06.07.2025 09.07.2025 25
4 MJHR-04 | 356.324 | 2759438.056 | 475811.439 24.07.2025 01.08.2025 42
5 MJHR-05 | 366.071 | 2759689.726 | 474676.471 06.08.2025 15.08.2025 42
Table- 10.3
Details of Boreholes in Pindra South West Block (G-4) for glauconitic sandstone,
District-Satna, Madhya Pradesh
Northing Easting Date of Date of Total
SLNo. | BH.No. | RL (m) (m) (m) Commencement | Closure | Depth(m)
1 MPSW-09 | 338.834 | 2759042.570 | 475149.309 08.10.2023 12.10.2023 29.00

10.3.0 Data spacing for reporting of exploration results:

10.3.1

The boreholes were spaced at 800m interval approximately which is sufficient to

establish glauconitic sandstone resources at G-3 stage (preliminary exploration) as

per the exploration norms of Minerals (Evidence of Mineral Content) Rule-2015,

The estimated resources in the block area may be placed under Inferred Mineral

Resource (333) category as per UNFC code.
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CHAPTER-11

11.0.0 LOCATION OF DATA POINTS
11.1.0 ACCURACY AND QUALITY OF SURVEY
11.1.1 The survey of boreholes drilled in the block has been carried out by the DGPS DA 2

Catalyst (Annexure-IB). The photograph of instrument is given in Photo-11.1.

Photo-11.1: DGPS survey in the block using DGPS DA 2 Catalyst System)

11.1.2 The SOI base station was utilized for fixing the borehole positions on the ground as
well as for obtaining the reduced levels of the boreholes. The base station used
from the SOI India CORS network was V740 (SOI BASE). The coordinates of the

SOI base station are provided below.
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Coordinates of the SOI CORS Base Point for DGPS Survey of Jhari Block
(Glauconitic Sandstone), District Satna, Madhya Pradesh

Northing

Base Station Latitude Longitude Easting (m) (m) RL (m)
(SOI BASE) | N24°57'08.32800" |[E80°44'56.90800"||1474676.088 (|2759690.875|(427.554
11.1.3 TECHNICAL SPECIFICATIONS OF DGPS

Make: Trimble GNSS

a.

b.

Model: DA-2 Catalyst
Year: 2025

Measurement Accuracy:

Static Mode

Horizontal: 10 mm + 0.1 ppm or better

Vertical: 20 mm + 0.4 ppm or better

Baseline Processing Results

After completion of the field survey work, raw data was downloaded from the

GNSS Rover. The data was subsequently processed using the CORS-based

subscription service provided by SOI, which falls under region 1. A point list was

then generated in the form of a summary along with a report. The baseline

processing results are also enclosed with this report.
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CHAPTER-12

SAMPLING TECHNIQUE
NATURE AND QUALITY OF SAMPLING AND MEASURES TAKEN TO
ENSURE SAMPLE REPRESENTATIVITY

In the drill core sampling, representative borehole samples were systematically
collected from glauconite-bearing zones encountered in the boreholes. To maintain
the integrity of the samples, all visibly weathered and altered surfaces were avoided
in sampling, ensuring that only fresh, unaltered portions of the cores were
considered. Sampling was carried out by cutting the core in two equal halves using
core splitter, out of which one half was sampled and another half was stored. Each
sample weighed approximately 1.0-1.5 kg and was immediately placed in clean,
high-quality cotton bags, which were securely tied and appropriately labelled to
maintain proper sample identification and traceability.

Strict adherence to standard operating procedures (SOPs) was maintained to ensure
data reliability and analytical accuracy. Glauconite-bearing rock samples were
initially reduced in size using a sample crusher, followed by fine grinding in a
pulveriser and further homogenization with a mortar and pestle until a uniform
powder of -200 mesh size was obtained. After processing each sample, all
equipment including the crusher, pulveriser, mortar, pestle, sample trays, brushes,
and associated tools was thoroughly cleaned to prevent cross-contamination.
Representative portions of approximately 100 g were obtained through successive
reduction by the coning and quartering method. In this procedure, the bulk
powdered sample was poured onto a clean, flat surface to form a conical heap,
which was then flattened and divided into four equal quadrants. Two diagonally
opposite quadrants were retained for further processing, while the others were
discarded. This process was repeated until the desired sample weight was achieved,
ensuring statistical representativity of the final sample. Approximately 300 g of
prepared sample was then divided into three equal packets of 100 g each—one for
primary analysis, one for check analysis, and one for laboratory reference. The
surplus powdered sample was securely stored in sealed, labelled containers under
controlled conditions to prevent mixing or degradation. All tools and accessories
used during sampling, reduction, and packaging were thoroughly cleaned between

samples to eliminate any risk of cross-contamination.
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Photo-12.2: Photograph showing pulveriser used in sample processing
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Photo-12.3: Photograph showing coning-quartering equipment used in sample processing

12.2.0 PRIMARY AND CHECK SAMPLE STUDIES

12.2.1 A total of 101 nos. of borehole samples were generated and analysed for K20, SiO»,
ALOs, and Fe:0Os at Chemical Laboratory of MECL, Nagpur. Total 13 nos. of
external check samples were prepared and analysed at Jawaharlal Nehru
Aluminium Research Development and Design Centre, (JINARDDC) Nagpur (A
NABL accredited Laboratory. The details of analysis are given in Annexure-1V,

and Annexure-VI respectively.
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CHAPTER-13

DRILLING TECHNIQUES AND DRILL SAMPLING EMPLOYED
DRILLING TYPES AND DETAILS

During the present investigation, MECL drilled a total 05 no of boreholes with
160.00m and carried out other associated geological and analytical work. The
details of boreholes drilled by MECL are given in Annexure-IA and summary of
borehole is given in Table-10.2 at page no. 50.

Core drilling was carried out by two conventional wire line drill rigs viz. RD-100
(MEC-354) & RD-100 (MEC-355). All the boreholes in the block were drilled in
NQ size with single barrel / wire line, wet core drilling method. Diamond
impregnated NQ bit (outer diameter 75.7 mm and inner diameter 47.6 mm) and TC
bit had been used during drilling operation. At the initial depths, all the boreholes
have been used with HW and NW casing to control falling of soil cover and loose
friable weathered formation. The polymer was used as drilling fluid to flush out the
cuttings and stabilize the borehole wall. The drilling fluid also works as a coolant to
avoid burning of drill bits. All the precautions had been taken to maintain quality of
drilling and to achieve maximum core recovery. The core recovery varies from
minimum 87.62% (MJHR-01) and maximum 92.08% (MJHR-05) with an average
core recovery is about 89.52%.

The recovery in the mineralized zone is about 94.79% which is satisfactory. The
quality of drilling was ensured during the operation. After closure, all the boreholes
have been properly sealed with cement pillars.

EXPLORATORY DRILLING

Owning to the bedded nature of the deposit, drilling was drilling was planned
vertically by placing 05 nos. of boreholes in 800 x 800 m grid interval

Details of boreholes drilled by MECL in Jhari block are given in table no 10.2 in
chapter 10.

DEVIATION SURVEY IN DRILLING

All the exploratory boreholes drilled in the block are vertical with depth ranging
from 20.00m to 42.00m. There is no necessity for carrying out deviation for these
vertical and shallow depth boreholes. Hence, no deviation survey has been done for

the boreholes in the block.
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WHETHER CORE AND CHIP SAMPLE RECOVERIES HAVE BEEN
PROPERLY RECORDED AND RESULTS ASSAYED.

The drill cores have been logged in detail, viz., lithology, grain size, colour, nature
and type of mineralisation along with structural details viz. foliation, fracture,
fracture fillings and rock quality designation. Major lithology intersected in the
boreholes is shale, sandy shale, sandstone, limestone and glauconitic sandstone.
The detailed run wise litholog and summarized litholog for 05 boreholes drilled by
MECL in Jhari block and 01 boreholes in Pindra South West block are given in
Annexure- III A, IIIB and Annexure- I1I C respectively.

Core recovery in glauconitic sandstone zones is 94.79% which is satisfactory.
Samples were marked based on glauconitic sandstone zone based on visual basis, in
general, the sample length has been kept at 1.00 m interval which varied in some
instances because of variation in lithology and type and concentration of
mineralization.

MEASURES TAKEN TO MAXIMIZE SAMPLE RECOVERY AND
ENSURE REPRESENTATIVE NATURE OF THE SAMPLES.

The short runs were drilled as per necessity so that optimum core recovery is
maintained. Whenever core recovery is less, the grade of the recovered portion has
been extrapolated over the non-recovered section. The quality of drilling was
ensured during the operation.

ROCK QUALITY DESIGNATION (RQD)

Rock Quality Designation (RQD) is a modified measure of the degree of jointing
and the fracture in a rock mass, measured as a percentage of drill core in lengths if
10cm or more. High quality rock has RQD more than 75%, Low quality rock has
RQD of less than 50%. D.U. Deere in 1963 define the RQD as the ratio of the sum
of the total length of the core pieces of length 10cm and length recovered from
drilling of one run (3.0 m) drilling.

The Rock Quality Designation (RQD) has been calculated using the standard
formula:

RQD (%) = (Total length of the core in pieces of 10cm or more) / Length of the
run) X100

During detailed geological core logging, RQD values were measured for the entire
length of the core column, including the mineralized zones. The run-wise RQD

data have been systematically recorded and incorporated into the corresponding
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lithological logs, providing a comprehensive assessment of rock mass quality
across different litho-units.

The average RQD of all boreholes is less than 50% owing to fissile nature of shaly
horizon, however in the glauconitic sandstone zone the RQD is 57.56%, hence all
the formation falls in Low quality rock category.

BOREHOLE CORE SAMPLING

A total 101 no of primary samples are generated from borehole core obtained after
drilling by MECL. Samples were marked considering variation of glauconitic
sandstone zone as well as lithology. In general, the sample length has been kept at
1.00 m interval which varied in some instances because of variation in lithology
and type and concentration of mineralization. Hence, the overall sample length is
varying with minimum 0.50 m to maximum 1.00 m.

Sample as demarcated during core logging by geologist, based on visual basis.
Sample has been prepared by splitting of core into two equal halves by using core
splitter identical half is crushed to 100mesh and remaining half split core is stored
in core box for future reference. The crushed 100mesh sample was further
grounded to fine powder and was passed through -200 mesh size sieve. Powdered
material was mixed thoroughly and about 100 grams of samples taken for chemical
analysis by successive coning and quartering as primary samples and rest of the

material (-200 mesh size) kept as duplicate half for future reference.
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CHAPTER-14

SUB SAMPLING TECHNIQUES AND SAMPLE PREPARATION

WHETHER CUT OR DRAWN AND WHETHER QUARTER, HALF OR
ALL CORE TAKEN

Core sampling and analytical work were carried out for the entire mineralized
zones or lengths intersected in the drilled boreholes. Sampling was conducted
systematically to ensure complete and representative coverage of glauconite-
bearing horizons. Each sample was precisely marked on the core, with depth
intervals clearly indicated before extraction. Special emphasis was given to
glauconite-bearing sandstone and associated shale units, covering both high-grade
and marginal zones to evaluate vertical and lateral grade variations. This ensured
that all significant lithological variations within the mineralized sequence were
represented in the analytical dataset.

The mineralized core was split into two equal halves using a core splitter (Photo
14.1), ensuring uniform ore mineral distribution in both portions. One half was
crushed to (-) 200 mesh, and a ~500 g representative sample was obtained by the
coning and quartering method using a crusher and pulveriser (Photos 12.2 and
12.3). From this, two 100 g samples were prepared, one sent to MECL Chemical
Laboratory, Nagpur, for primary chemical analysis (K20, SiO2, AlOs, Fe:Os) and
the other retained for check analysis. The remaining 300 g was preserved for future
studies.

During the present exploration, a total of 101 primary borehole (BH) core samples
were prepared for chemical analysis. The primary BH core samples were analysed
for K20, Si02, Al:Os, and Fe:0s at the Chemical Laboratory of MECL, Nagpur,
following standard analytical procedures.

To ensure analytical accuracy and reproducibility, a set of 13 external check
samples were analysed at the Jawaharlal Nehru Aluminium Research Development
and Design Centre (JNARDDC), Nagpur, a NABL-accredited laboratory. The
comparative analysis of these check samples provided an independent verification

of the primary laboratory results, thereby strengthening the reliability of the dataset.
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Photo-14.1: Photograph showing core splitter used to split borehole core

NATURE, QUALITY AND APPROPRIATENESS OF THE SAMPLE
PREPARATION TECHNIQUE

The sampling procedure for primary samples is described in detail in Para 14.1.0.
To maintain the quality and integrity of the samples, strict QA/QC protocols were
followed during preparation. All equipment used for crushing, sieving, and splitting
was thoroughly cleaned before and after processing each sample to prevent
contamination. Regular maintenance of the equipment was carried out to ensure
consistent performance.

Samples were reduced to the required size fraction using proper crushing and
sieving techniques, followed by the coning-and-quartering method to obtain
representative splits. These operations were performed by trained and experienced
personnel, ensuring that the prepared samples were homogeneous and free from
bias. The adherence to proper technique and procedural discipline throughout the
preparation process ensured that the samples remained representative of the in-situ
material, thereby enhancing the reliability of subsequent analytical results.
QUALITY CONTROL PROCEDURES ADOPTED

The primary core samples were collected from the entire mineralised zones or
lengths intersected in the drilled boreholes and subsequently prepared at the
centralised mechanised sampling unit. Standardised sampling procedures, in
accordance with established protocols, were followed under the direct supervision
of qualified sampling technicians to ensure the quality and representativeness of the
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samples. Similarly, the external check samples were prepared at the same facility,
also under the supervision of qualified sampling technicians, adhering strictly to the
standard sampling procedures to maintain consistency and reliability in the
analytical dataset.

MEASURES TAKEN TO ENSURE THE SAMPLING IS
REPRESENTATIVE OF THE IN SITU MATERIAL COLLECTED

All primary samples were marked and prepared from mineralised cores. During
sample preparation, the cores were examined in detail, and sampling intervals were
accurately marked to ensure proper representation of the mineralised zones. The
preparation of primary samples followed the procedure outlined in Para 14.1.0,
ensuring uniformity and quality control. The combination of precise core marking
and adherence to standard preparation protocols ensured that the collected primary
samples were truly representative of the in-situ material.

WHETHER SAMPLE SIZES ARE APPROPRIATE TO THE GRAINSIZE
OF THE MATERIAL BEING SAMPLED

For the determination of K20, SiO2, Al:Os, and Fe.Os by X-ray fluorescence (XRF)
analysis, the core samples were first reduced to a particle size of (—)200 mesh to
ensure homogeneity and reproducibility of results. The fine pulverisation to this
size facilitates uniform mixing of mineral constituents, minimises analytical errors
caused by particle-size variation, and enhances the precision of XRF measurement.
The prepared powder was thoroughly homogenised before being used for pellet or
fused bead preparation, as per standard analytical protocols, to obtain accurate and

representative elemental concentrations.
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CHAPTER-15

QUALITY OF ASSAY DATA AND LABORATORY TESTS
THE NATURE, QUALITY AND APPROPRIATENESS OF THE ASSAYING
AND LABORATORY PROCEDURES

The Preliminary exploration (G-3 stage) for glauconitic sandstone in the Jhari
Block, Satna District, Madhya Pradesh, included comprehensive laboratory
analyses covering borehole samples. These samples were analyzed for KO, SiO-,
ALOs, and Fe:0s using wavelength dispersive X-ray fluorescence (WD-XRF).
Detailed descriptions of the analytical methods adopted are provided in the
subsequent paragraphs.

ANALYSIS OF GLAUCONITE BEARING SAMPLES BY XRF

WD XRF (Wavelength Dispersive X-ray Fluorescence)

Wavelength Dispersive X-ray Fluorescence (WD-XRF) is a non-destructive
analytical technique employed for the determination of major oxides in glauconitic
samples. In the present study, WD-XRF was used to analyzed four key oxides K20,
Si02, AlOs, and Fe:0s; utilising a RIGAKU make ZSX Primus IV XRF
instrument. This method offers high precision and accuracy for elemental

quantification while preserving the integrity of the original sample.

Photo 15.1 Photograph showing WD-XRF instrument (Rigaku, Japan) at Chemical Lab,

MECL, Nagpur
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PROCEDURE OF ANALYSIS BY WD XRF
Powdered samples were pelletized using a hydraulic press prior to analysis. The

WD-XRF instrument (RIGAKU ZSX Primus IV) was calibrated using matrix-
matched Certified Reference Materials (CRMs) to ensure accuracy and precision.
After calibration, samples were analyzed for KO, SiO2, Al:Os, and Fe2Os, with
oxide concentrations computed using the ZSX software. Loss on Ignition (LOI)
was determined separately by heating the samples at 1000 °C in a muffle furnace
and recording the weight loss.

Analytical Procedure:

1.  Calibrate the WD-XRF instrument using selected representative samples and
CRMs.

2. Verify that the instrument is set up according to standard operating
guidelines.

3. Place the prepared pellet securely in the sample holder.

4.  Ensure correct positioning of the sample cup within the instrument.

5. Initiate the WD-XRF analysis through the ZSX software.

6.  Allow the instrument to scan the sample, during which incident X-rays excite
atoms in the sample, causing emission of characteristic fluorescence.

7. Record and tabulate results, including oxide concentrations and relevant
analytical parameters.

CHECK ANALYSIS FROM THIRD PARTY NABL ACCREDITED
LABORATORY

The third-party sample analyses were conducted at the Jawaharlal Nehru
Aluminum Research Development and Design Centre (JNARDDC), Nagpur a
NABL accredited laboratory.

SECURITY AND CHAIN OF CONTROL OF SAMPLES SHOULD BE
CLEARLY MENTIONED

The security and chain of custody for samples from the field unit to the sampling
unit and subsequently to the chemical laboratory were maintained through a
meticulous and well-organized process. All samples were prepared at the
centralized mechanized sampling unit under the supervision of qualified sampling
technicians. Each sample was carefully labelled and tagged prior to dispatch, and
transported to the chemical laboratory in securely sealed bags. The integrity of the

seals was verified at the sampling unit before opening.
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Standard operating procedures and robust precautionary measures were strictly
followed to prevent any possibility of contamination, ensuring the reliability of
analytical results. The sampling unit operates independently from the chemical
laboratory, eliminating the risk of cross-contamination. Remaining sample portions
were properly preserved, labelled, and stored for future reference, ensuring a secure
and traceable chain of custody under the company’s control.

NATURE OF QUALITY CONTROL PROCEDURES ADOPTED

In order to ensure the accuracy of the analyzed samples, NCSDC-16006 has been
used as certified reference material. The Certified Reference Material (CRM) was
processed under similar conditions as samples and run after every 20 samples.

A total of 13 nos. of external check BH samples analyses has been carried out at
chemical laboratory of INARDDC, Nagpur. Comparison of primary and external
check borehole sample results are furnished as Annexure-VI

STATISTICS OF CHECK SAMPLE

15.5.3.1 The statistical analysis of primary and external check analysis data has been carried

out on K,O, SiO,, ALO; and Fe,Os. It has been observed from the correlation
coefficient which is the measure of strength of a linear relationship between two
data set. The correlation coefficient for K,O 1s 0.993. This indicates that the
Primary and Check assays are co-relatable with each other. Further the Scatter plot
of the primary Vs check assay in respect of four radicals (Text Fig No 15.1 to 15.5)
shows scatter of values are closely following the bisector. The arithmetic mean of
the primary and check data set are close to each other. Thus, it can be opined that
the chemical analysis of the samples shows the repeatability and reliability of the

analysis and also prove that the homogeneity of the samples.
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Primary vs External Check sample analysis of BH samples (K20%)
9_

y = 1.069x -0.885
R? = 0.985

CHECK VALUES (%)

0 2 4 6 8 10
PRIMARY VALUES (%)

Text Fig. 15.1: Scatter Plot of Primary Vs External Check samples for K,O

o

Table no 15.1
COMPARISON OF PRIMARY Vs. EXTERNAL CHECK ANALYSIS

M 0
Comparison Index Total Fixed K,0%
Primary Check

No. of sample pairs 13 13
Arithmetic mean 4.744 4.188
Standard Deviation 0.579 0.623
Standard error of mean 0.161 0.173
Variance 0.335 0.389
Mean of deviation 0.556

Standard Deviation (Error) 0.086

Correlation Co-efficient 0.993

Mean absolute error 0.556

Mean relative random error (%) 11.729

Paired T-value 23.37

F-test value 1161
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CHECK VALUES (%)

Primary vs External Check sample analysis of BH samples (S5i02%)

64+
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y = 1.121x -1.007
R?=10.933
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PRIMARY VALUES (%)

56 58

Text Fig. 15.2: Scatter Plot of Primary Vs External Check samples for Si0,

Table no 15.2

COMPARISON OF PRIMARY Vs. EXTERNAL CHECK ANALYSIS

- —

Comparison Index Total Fixed 5i0,%

Primary Check

No. of sample pairs 13 13
Arithmetic mean 52.6185 52.6185
Standard Deviation 2.27 2.64
Standard error of mean 0.63 0.73
Variance 5.17 6.96
Mean of deviation -5.38
Standard Deviation (Error) 0.74
Correlation Co-efficient 0.96
Mean absolute error 5.38

] 10.23
Mean relative random error (%)
Paired T-value -26.40
F-test value 1.35
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CHECK VALUES (%)

Primary vs External Check sample analysis of BH samples (Al203%)
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PRIMARY VALUES (%)

Text Fig. 15.3: Scatter Plot of Primary Vs External Check samples for Al,O3

Table no 15.3

15

COMPARISON OF PRIMARY Vs. EXTERNAL CHECK ANALYSIS

1 0
Comparison Index Total Fixed ALO5%
Primary Check
No. of sample pairs 13 13
Arithmetic mean 12.48 11.87
Standard Deviation 0.708 0914
Standard error of mean 0.1964 0.2536
Variance 0.5014 0.8354
Mean of deviation 0.6062
Standard Deviation (Error) 0.7279
Correlation Co-efficient 0.8809
Mean absolute error 0.6285
Mean relative random error (%) >.0350
Paired T-value 3.0231
F-test value Ry
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CHECK VALUES (%)

Primary vs External Check sample analysis of BH samples (Fe203%)
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Text Fig. 15.4: Scatter Plot of Primary Vs External Check samples for Fe,0O;

Table no 15.4
COMPARISON OF PRIMARY Vs. EXTERNAL CHECK ANALYSIS

1 0
Comparison Index Total Fixed Fe,05%
Primary Check

No. of sample pairs 13 13
Arithmetic mean 15.69 13.5062
Standard Deviation 0.7954 0.8328
Standard error of mean 0.2206 0.2310
Variance 0.6326 0.6936
Mean of deviation 2.1838

Standard Deviation (Error) 0.3309

Correlation Co-efficient 0.9184

Mean absolute error 2.1838

Mean relative random error (%) 13.9187

Paired T-value 23.7923

F-test value 1.0964
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CHAPTER-16

16.0.0 MOISTURE
16.1.0  All the analysis has been carried out with natural moisture. However, Moisture

analysis has not been done at this stage. Hence, no information can be provided.
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CHAPTER-17

BULK DENSITY
BULK DENSITY ANALYSIS DETAILS

Bulk density (BD) is a critical parameter, along with volume, for accurately
estimating the tonnage of mineral resources and reserves. It depends on both the
density of individual particles and their spatial arrangement within the ore body.
Bulk density is defined as the ratio of the mass of a material to its volume,
including the contribution of inter-particulate void spaces. It is commonly
expressed in grams per cubic centimetre (g/cm?) or tonnes per cubic meter (T/m?).
BULK DENSITY DETERMINATION PROCEDURE

A total of four core samples were selected and subjected to bulk density
determination to assess the physical characteristics of the glauconitic sandstone.
The objective of this study was to obtain accurate bulk density values, which are
essential for resource estimation The detailed procedure adopted for bulk density
measurement is described below:

Applicability: This method shall be applicable in hard litho units, where regular
solid cylindrical drill cores are obtained during the course of drilling. The drill core
samples to be used for the study should be of NQ or larger diameter.

Sample Preparation: Take a full cylindrical drill core sample of minimum ten
(10) centimetres - length with both ends trimmed smoothly at right angle to the
core axis using a mechanical core cutter to form a regular cylinder.

Measurement: Measure the length of the sample, at-least at four locations along its
axis by suitably rotating the sample. Measure the diameter of the sample using a
calliper scale, at least at four locations, preferably at regular interval. Weigh the air-
dried sample in a platform balance.

Calculation: Take mean average of all the readings for length and diameter. Divide
the average mean value of diameter by two to arrive at the radius of the sample.
The volume of a core sample is obtained by using formulae: V = nr’h (where V =
volume, r = radius and h = height or length of the cylindrical core). The bulk
density of the sample is determined by using the formula: B.D

=M/V where B. D= bulk density, M= mass (weight) of the sample and

V= volume of the sample.

Number of Samples studied: A total of five observations is carried out for each

sample. The average of these observations results for each sample may be taken as
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the final bulk density for the purpose of estimation of resources. Bulk density

determination results are mentioned below:

Table 17.1

Bulk density study results of glauconitic mineralization for Jhari (G-3 stage)

block, Satna, Madhya Pradesh

Borehole From Bulk
S1. No. Sample no. o (m) To (m) Density
' (gmv/em’)

1 MJHR/BD01 | MJHR-01 9.89 10.00 2.62

2 MJHR/BD02 | MJHR-03 | 17.87 18.00 2.58

3 MJHR/BD03 | MJHR-04 | 32.50 | 32.60 2.67

4 MJHR/BD04 | MJHR-05 | 29.87 | 30.00 2.62

Average Bulk Density 2.62
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CHAPTER-18
18.0.0 BENEFICIATION STUDIES

18.1.0 In the present exploration beneficiation study has not been carried out.
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CHAPTER-19

RESOURCE ESTIMATION TECHNIQUE
GENERAL

MECL carried out a Preliminary Exploration (G-3 stage) in the Jhari block for
glauconitic sandstone. The exploration programme comprised detailed geological
mapping on a 1:4,000 scale, Topographical survey with contouring at 2m interval
and drilling through 05 vertical boreholes at 800m x 800m spacing. Through this
integrated approach, MECL thoroughly evaluated the exploration block, delineated
zones of glauconite mineralization, and subsequently estimated the Inferred
Resources under UNFC Category 333.

In these boreholes, the glauconite zone (demarcated at >5% K,O cutoff) is
intersected in Banbiha Sandstone at depth ranging from 2.50 m depth in MJHR-01
to 19.35 m depth in MJHR-04 and thickness varies between 10.50 m (MJHR-01,
K20 -5.47%) to 19.20 m (MJHR-05, K20 -6.12%)).

Apart from that, one borehole (MPSW-09) drilled during exploration in Pindra SW
Extension G-4 block was also taken into consideration while estimating the
resource of Jhari G-3 Block.

All these 06 boreholes are plotted on 3 Section lines (S1-S1’ to S3—S3") which are
aligned at N30°W-S30°E.

Geological cross-sections were prepared based on the interpretation of sub-surface
borehole data, incorporating both the grade of mineralization and integrated
surface-subsurface geological information. Applying a cut-off grade of 5% K-O,
mineralized zones ranging in thickness from 10.50 m to 19.20 m were delineated
and plotted on the geological cross-sections.

Zone data of the mineralized zone from Jhari block and Pindra South West block
taken into consideration has been given below:

Table 19.1.

Table showing mineralized zone and average grade for boreholes drilled in Jhari

G-3 block, Satna, Madhya Pradesh

SI. BH. No Section | From To Thickness K,O SiO, ALO;3 Fe, 03
No. T line (m) (m) (m) % % % %
1 MJHR-01 | S3-S3" | 2.50 | 13.00 10.50 5.47 47.53 13.48 17.02
2 MJHR-02 | S2-S2' | 8.00 | 24.00 16.00 6.34 49.21 13.73 15.42
3 MIJHR-03 | S1-S1’ | 3.00 | 18.00 15.00 6.49 48.98 13.90 15.84
4 MJHR-04 | S3-S3’ | 19.35 | 35.00 15.65 6.27 49.95 13.38 14.99
5 MIJHR-05 | S2-S2’ | 19.30 | 38.50 19.20 6.12 50.96 13.22 15.14
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Table 19.2.

Table showing mineralized zone and average grade for boreholes drilled during
Pindra SW extension block falling in Jhari G-3 block, Satna, Madhya Pradesh

ﬂé
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SI.
No.

Section | From Thickness
BH. No. line (m) To (m) (m)

K;0% | Si0,% | ALO;% | Fe,05%

1 MPSW-09 | S2-S2" | 8.00 | 26.00 18.00 5.63 | 47.52 13.44 13.67
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19.3.0

19.3.1

PARAMETER AND ASSUMPTIONS FOR RESOURCE ESTIMATION

The resource is estimated by Cross-sectional method as principal method and the
Polygonal as check method. While applying these techniques, certain axiomatic
assumptions were inherently considered to determine the overall grade and
resource potential of the deposit. These assumptions, which form the basis of the
estimation process, are outlined below:

A total of 101 nos. of primary core samples and 1 no borehole data of Pindra SW
extension block have been considered for evaluation of glauconitic zones

The zones of K,O have been demarcated from the values of primary sample
analysis, Cut-off grade of 5% K,O is considered (as per IBM) for estimating the
resources and delineation of mineralized zone. The minimum thickness of 1.00m of
K,O zone has been considered for resource calculation in both methods.

All the boreholes were placed at 800m strike interval, Hence, strike influence for
all the sections has been considered up to the midpoint (half of the distance) of the
next section on correlation and along the down dip and up dip, 400m has been
considered from the mineralization intersection.

A total of four borehole core samples from the K,O rich horizon were analyzed to
determine bulk density. The measured values are considered representative of the
KO rich mineralization in the area, thereby enhancing the accuracy of resource
estimation and providing a reliable basis for tonnage calculations. The average bulk
density has been computed as 2.62 g/cm?.

A deduction of 20% from gross in-situ resources has been made to arrive at net-in-
situ resources by geological cross-section and, polygon method for unseen
geological factors i.e. nature of cavities/caverns and other structural features.
METHODOLOGY ADOPTED FOR CROSS SECTIONAL METHOD
(PRINCIPAL) FOR RESOURCE ESTIMATION

Following methodology has been adopted while computation of glauconite

resource by Geological Cross-Section Method.
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A total of 03 Nos. Geological Cross Sections serially numbered as S1-S1' to S3-S3’
and were drawn perpendicular to general strike of the mineralized zones spaced at
800m interval.

Geological Map along with topographical survey data and boreholes header data
has been considered for preparation of profiles, the vertical boreholes has been
plotted along the profile with the help of GDM software.

The cross-sections have been prepared and correlated on the profile by marking the
surface and subsurface geological data i.e., litho-units intersected in the borehole
and its attitude i.e., foliation angle etc., mineralization zone along with
nomenclature, thickness and qualitative data and the borehole data (lithology,
nomenclature, thickness and analytical data of glauconite).

The Glauconite zone has been projected to 400m from intersection towards down
dip or up dip direction as the case may be where the adjacent borehole has no
mineralization. For the borehole with continuous mineralization in adjacent
boreholes, half way influence has been considered. Accordingly, the sectional area
has been calculated.

In general, boreholes spaced at approximately 800 m strike interval. Hence, strike
influence for all the sections has been considered up to the midpoint (half of the
distance) of the next section.

The measurements have been made with the help of computer aided Auto- CAD
Map 2025 software.

The sectional area obtained has been multiplied by cross sectional influence (strike
influence) to obtain the sectional volume.

The sectional volume has been multiplied by the average bulk density (2.62) to
arrive at the resource tonnage.

The sum of Section-wise cross-sectional resource is the total geological gross/net
in-situ resource.

METHODOLOGY ADOPTED FOR POLYGONAL METHOD (CHECK)
FOR RESOURCE ESTIMATION

The resource estimation for glauconitic sandstone in the Jhari block was carried out
using the Polygonal Method as check method to validate the resource by cross
sectional method.

In this approach, the mineralized bodies delineated through exploration are treated

as distinct zones within which the resource calculations are performed. The method
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ensures that the estimated resources are systematically allocated on the basis of
spatial distribution and geological continuity.

The polygonal resource map, as depicted in Plate-VII, provides a visual
representation of these borehole influences in each polygon.

The entire glauconite body intersected in 6 boreholes has been subdivided into six
polygons (P1 to P06) of varying thickness. The influence area has been determined
by constructing polygons through perpendicular bisectors of triangles and
rectangles formed by adjoining boreholes. Area of each polygon has been
calculated using Auto CAD 2025.

The thickness of each polygon represented by the cumulative thickness of
glauconite horizons/bands encountered in the corresponding borehole. Area of the
polygons were multiplied by the thickness of the zones encountered in each
borehole.

Area devoid of glauconite mineralization along section lines as projected from

cross sections has been carved out from polygons.

Table- 19.3

Boreholes and corresponding Polygonal area and corresponding zone thickness in

Boreholes and corresponding Polygonal area and corresponding zone thickness in
Jhari G -3 block drilled during the exploration program of Pindra South West

19.4.7

Jhari G -3 block

Polygon Polygon Area Thickness

gf. BH No. y%mz) )

P1 MJHR-01 651524.2000 10.50
P2 MJHR-02 661057.3200 16.00
P3 MIJHR-03 696142.1400 15.00
P4 MIJHR-04 761377.6304 15.65
P5 MJHR-05 738752.2485 19.20

Table- 19.4

block
Polygon Polygon Area Thickness
No. BH No. (m?) (m)
P6 MPSW-09 825763.8200 18.00

The calculated volume for each borehole was multiplied by the respective bulk
density values to arrive at the resource tonnage. The sum of resources from all
boreholes provided the total in-situ geological resource for the Jhari block. The

formula of resource estimation is as follows:
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R= P4 x Th x Average bulk density
Where, P4 = Area of Polygon
R= Resource/ Tonnage

Th= Thickness of Glauconite zone

DATA VERIFICATION AND/OR VALIDATION PROCEDURES USED

The resource has been estimated by two methods i.e., Geological Cross Section (principal)
and Polygonal Method (check) method. The resource estimated by both the methods has
been compared and found difference of 10.35% in estimation of resources which is under

acceptable limits. The details are discussed in Para 20.3.0.
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CHAPTER-20
REPORTING OF RESOURCES
RESOURCE AND GRADE

Considering the bedded nature of deposit, the resource estimation has been
conducted using two methods: the Cross-Sectional Method as the principal method
and the Polygonal Method as a check method. All the primary samples generated
during current exploration analyzed for K0, SiO,, Al,O; and Fe,0s.

The Resources have been estimated over surface area of 5.1 sq.km for mineralized
zones >5% K,O cutoff.

As per the standard practice, the gross geological resource has been reduced to 80%
which is an empirical figure to arrive for net in-situ geological resource owing to
nature of the body, recovery loss during the drilling operation and any unforeseen
conditions.

A total of 104.20 million tonnes of Net in-situ Inferred Resources (333 category)
with average grade of 6.04% K,O and 25.85 million tonnes of Net in-situ
Reconnaissance Resources (334 category) with average grade of 6.18% K,O have
been estimated by cross sectional method (Annexure-IX). The cumulative Net in-
situ Resources (333+334) by cross-section method is 130.05 Millon tonnes with
average grade of 6.06% K;O.

The summarized, borehole wise, section wise Cross sectional Inferred Resources
(333 category) and Reconnaissance Resources at >5% K,O cut-off in Jhari block
(5.1 sq. km.) are given in table 20.1 and 20.2.

Total of 144.25 million tonnes of Net in-situ Reconnaissance Resources (334
category) with average grade of 6.07% K,O has been estimated by polygonal
method. (Annexure-X).

The summarized, borehole wise and polygonal area wise Polygonal
Reconnaissance resources at >5% K,O cut-off in Jhari block (5.1 sq. km.) are given

in table 20.3.
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Table 20.1
Statement showing borehole wise, section wise Inferred Resource (333) of Glauconitic Sandstone,
Estimated by Cross Sectional method, Jhari Block, District-Satna, Madhya Pradesh (Area 5.1 Sq. Km)
) ) ) Gross o Average Quality
Section | From | To Thick- | Sectional | Section Volume Specific | Geological Net in-situ
BH No. . ness Area Influence 3 p . g Resources K,0 | SiO, Fe,03
Line (m) (m) 2 (m”) Gravity | Resources ¢ o o ALO; o

(m) (m”) (m) (tonnes) (tonnes) (%) | (%) (%) (%)

MJHR-03 | SI-S1' | 3.00 | 18.00 | 15.00 | 7224.97 766.38 5537086.15 2.62 14507165.72 | 11605732.58 | 6.49 | 48.98 | 13.90 | 15.84
MJHR-02 8.00 |24.00 | 16.00 | 8721.15 800.00 6976920.00 2.62 18279530.40 | 1462362432 | 6.34 | 49.21 | 13.73 | 15.42
MPSW-09 | S2-S2' | 8.00 | 26.00 | 18.00 | 14148.95 | 800.00 | 11319198.77 | 2.62 29656300.77 | 23725040.62 | 563 | 47.52 | 13.44 | 13.67
MJHR-05 19.30 | 38.50 | 19.20 | 16812.48 | 698.64 | 1174581583 | 2.62 30774037.47 | 2461922998 | 6.12 | 50.96 | 13.22 | 15.14
MJHR-01 $3.53' 2.50 | 13.00 | 10.50 | 6763.77 789.83 5342219.92 2.62 13996616.19 | 1119729295 | 5.47 | 47.53 | 13.48 | 17.02
MJHR-04 19.35 | 35.00 | 15.65 | 11277.56 | 779.50 8790820.40 2.62 23031949.46 | 18425559.56 | 6.27 | 49.95 | 13.38 | 14.99

R in t 130245600.01 | 104196480.01
esoul:ces 1'n .onnes 6.04 | 49.16 | 13.47 | 15.10
Resources in Million Tonnes 130.25 104.20
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Table 20.2

Statement showing borehole wise, section wise Reconnaissance Resource (334) of Glauconitic Sandstone,
Estimated by Cross Sectional method, Jhari Block, District-Satna, Madhya Pradesh (Area 5.1 Sq. Km)

Gross Average Quality
Section | From | To Thick- | Sectional | Section Volume Specific | Geological Net in-situ
BH No. . ness Area Influence 3 P . g Resources | K,O | SiO; Fe;0;
Line (m) (m) (m) (m?) (m) (m”) Gravity | Resources (tonnes) o o ALO; o

(tonnes) ( A)) ( /0) (%) ( A’)

MJHR-03 | S1-S1' | 3.00 | 18.00 | 15.00 | 7518.44 571.61 4297622.38 2.62 11259770.65 | 9007816.52 | 6.49 | 4898 | 13.90 | 15.84
MJHR-02 8.00 | 24.00 | 16.00 42.76 683.98 29246.94 2.62 76626.97 61301.58 6.34 | 49.21 | 13.73 | 1542
MJHR-02 8.00 | 24.00 | 16.00 282.48 137.12 38733.25 2.62 101481.13 81184.90 6.34 | 49.21 | 13.73 | 1542
MPSW-09 | S2-S2' | 8.00 | 26.00 | 18.00 | 5765.53 325.50 1876666.41 2.62 4916865.99 | 3933492.79 | 563 | 47.52 | 13.44 | 13.67
MJHR-05 19.30 | 38.50 | 19.20 | 8518.91 120.58 1027230.48 2.62 2691343.86 | 2153075.09 | 6.12 | 50.96 | 13.22 | 15.14
MJHR-05 19.30 | 38.50 | 19.20 1235.60 208.31 257392.07 2.62 674367.22 539493.78 6.12 | 5096 | 1322 | 15.14
MJHR-01 2.50 [ 13.00 | 10.50 11.34 799.99 9071.91 2.62 23768.42 19014.73 547 | 47.53 | 13.48 | 17.02
MJHR-01 | S3-S3' | 2.50 | 13.00 | 10.50 | 2380.78 322.63 768118.65 2.62 2012470.87 | 1609976.70 | 547 | 47.53 | 13.48 | 17.02
MJHR-04 19.35 | 35.00 | 15.65 5146.99 782.70 | 4028564.11 2.62 10554837.96 | 8443870.36 | 6.27 | 49.95 | 13.38 | 14.99

R in t 32311533.07 | 25849226.45
coourees 1h Tonnes 6.18 | 49.19 | 13.56 | 15.23
Resources in Million Tonnes 32.31 25.85
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Table 20.3

Statement showing Polygon wise, borehole wise resources (333+334) of Glauconitic Sandstone by Polygonal Method,
Jhari Block, District-Satna, Madhya Pradesh (Area 5.1 sq.km)

Specific Gravity: 2.62

Gross o Average Quality
Polygon Polygon Thickness Volume Geological Net In-situ
BH No. Area 3 Resources .
No. 2 (m) (m’) Resources K;0% | Si0,% | AlLO;% | Fe;0:%
(m”“) (tonnes)
(tonnes)
Pl MJHR-01 | 651524.2000 10.50 6841004.10 17923430.74 14338744.59 5.47 47.53 13.48 17.02
P2 MJHR-02 | 661057.3200 16.00 10576917.12 27711522.85 22169218.28 6.34 49.21 13.73 15.42
P3 MJHR-03 | 696142.1400 15.00 10442132.10 27358386.10 21886708.88 6.49 48.98 13.90 15.84
P4 MJHR-04 | 761377.6304 15.65 11915559.92 31218766.98 24975013.58 6.27 49.95 13.38 14.99
P5 MJHR-05 | 738752.2485 19.20 14181826.91 37156386.52 29725109.21 6.12 50.96 13.22 15.14
P6 MPSW-09 | 825763.8200 18.00 14863748.76 38943021.75 31154417.40 5.63 47.52 13.44 13.67
Total Resources of Glauconitic Sandstone in tonnes 180311514.94 144249211.96

. : — 6.07 49.14 13.51 15.20

Total Resources for Glauconitic Sandstone in million tonnes 180.31 144.25
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Text Figure.20.1: Geological Cross section along section lines S1-S1’and S3-S3’of Jhari Block, Dist: Satna, Madhya Pradesh.
GEOLOGICAL CROSS SECTION, JHARI BLOCK, (EXTENT 5.1 sq km)
SATNA-DISTRICT, MADHYA PRADESH.
o GEOLOGICAL CROSS-SECTION ALONG SECTION LINE S3-S3'
:4:: S N30°W S30°E ::4:
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20.2.0 COMPUTATION OF AVERAGE GRADE
20.2.1 All calculations for grade estimation for glauconite are made by weighted average
method. Since the sample interval was uniformly maintained along with different
litho-units, the length of the sample was mostly maintained at 1.00m interval with
the exception of litho-unit variations, and any structural implications. The,
weighted average has been calculated by following formula:
Weighted average grade = V1 x G1+V2 x G2+V3 x G3+............ + Vn x Gn
VI+V2+V3+.......... +Vn
Here "V’ = Volume of glauconitic body in individual borehole
'G’= Grade of the respective glauconitic body in the corresponding borehole
20.3.0 COMPARISON OF ORE RESOURCE BY GEOLOGICAL CROSS
SECTION AND POLYGONAL METHOD
20.3.1 The total phosphorite resources estimated by Coss section and Polygonal method
have been compared for reliability of estimated resources. The comparison of
resources is given below table.
Table no 20.4
Comparison of Cross Sectional and Polygonal resources, Jhari block, Tehsil-
Majhgawan, District -Satna, Madhya Pradesh
Method of Gross Resource Net in situ K,O SiO; | ALO; | Fe,03
Resource (million tonnes) Resource % % % %
Estimation (million tonnes)
Geological Cross 162.56 130.05 6.06 49.17 | 13.49 | 15.12
Section
Polygonal 180.31 144.25 6.07 | 49.14 | 13.51 | 15.20
Method
Difference 17.75 14.20 0.01 0.03 0.02 0.08
Difference (%) 10.35 10.35 0.15 0.05 0.15 0.52

20.3.2 The resource estimates obtained through the Cross-Sectional Method and

Polygonal Method were compared to assess the confidence level of the estimation.
The polygonal Method, used as the check approach, yielded a resource estimate
10.35% higher for K,O as compared to the Cross-Sectional Method which is
principal method. This variance falls within the permissible limits, confirming the

reliability and accuracy of the resource estimation.
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20.4.0 CATEGORY OF RESOURCES
20.4.1 The present exploration for glauconite in Jhari block is carried out at G-3 level of

Exploration where the boreholes are placed at 800m strike interval. The glauconite
zone is occurring as bedded homogenous deposit. Considering the nature and style
of mineralization, borehole density and geological cross section interval which
fulfil the criteria of G-3 stage exploration as per UNFC system and specifications
given in Part: III-I of Minerals (evidence of Mineral content) Rule-2015, mineral

resource in the Jhari block is categorised as inferred category (333).
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21.0.0
21.1.0
21.1.1

21.1.2

21.1.3

21.1.4

21.1.5

21.1.6

CHAPTER-21

SUMMARY AND RECOMMENDATIONS
SUMMARY

The preliminary exploration for glauconitic sandstone in the Jhari Block, Satna
District, Madhya Pradesh, was recommended during the 63rd Technical
Coordination Committee (TCC) meetings held on 22nd, 26th, and 27th March
2024, and subsequently approved in the 35th Executive Committee (EC) meeting
on 17th May 2024. MECL received formal approval from the 35th Executive
Committee of NMET through letter no. 23/453/2024-NMET/78 dated 17th May
2024, with a designated project duration of nine months.

The Jhari exploration block (G-3 stage) for glauconitic sandstone covers an area of
5.1 sq. km, encompassing parts of the villages Pindra, Jhari, Lalpur Padar and
Majhgawan, surrounding areas in Majhgawan tehsils of Satna district. The
exploration block falls in the Survey of India toposheet no. 63D/9 and 63/D13. The
block can be approached by State highway no. 11 and is about 50 km from Satna
on Satna— Chitrakoot road. Majhgawan is well connected by State Highway 11 and
NH-135BG, linking it to Satna, Maihar, Umaria, and the UP border.

The oldest formation exposed on the surface is the Panna Shale of Rewa Group
overlain by Banbiha Sandstone, Bhulwa Limestone, Pindra Shale and Rohania
Sandstone members of Itwa Sandstone formation.

The lithostratigraphic succession of the Jhari block displays a complete and
conformable sequence from the Itwa Sandstone Formation through Panna Shale
Formation of Rewa Group, indicating a transitional sedimentary environment from
argillaceous to arenaceous facies which indicated deposition gradually changed
from low energy to high energy condition such as shallow marine environment,
which is a favorable condition for glauconite/ potash mineralization.

The block has gentle sloping topography of 1°-2°, with minor warping and
jointing, characteristic of the Vindhyan sedimentary terrain. The formation strikes
NE-SW with dip due southeast, with no major tectonic disturbances or
metamorphism are observed, indicating a stable cratonic setting since deposition.
The glauconitic sandstone mineralization in the block primarily occurs within the
Banbiha Sandstone Member of the Itwa Formation, exhibit features such as flaser
and cross-bedding, ripple marks, and chert interbeds, indicating deposition under

low to moderate energy, shallow marine conditions with reducing and mildly
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21.1.7

21.1.8

21.1.9

21.1.10

21.1.11

21.1.12

alkaline chemistry. The presence of pyrite, quartz, feldspar, muscovite, and chlorite
suggests derivation from an acid igneous provenance and an environment favorable
for authigenic glauconite formation and potash enrichment within the Vindhyan
Basin.

The exploration block forms part of the Pindra South West G-4 Block. The area
which was covered under a 1:12,500 scale geological map; the geological mapping
was refined and updated on a larger scale of 1:4,000. This high-resolution mapping
incorporated all visible changes in lithology, structure, and mineralization patterns,
enabling more accurate delineation of stratigraphic contacts and glauconitic
sandstone horizons significant for mineral resource evaluation. The General strike
of NE-SW to ENE-WSW with gentle dips (1°-2°) towards the southeast,
suggesting a relatively undisturbed sedimentary regime.

Exploratory operations in the block commenced in July 2024 and concluded in
August 2025.

Topographically, the block is characterized by undulating terrains, interspersed
hilly region with younger much resistant Rohania Sandstone member at top.

Five boreholes (MJHR-01 to MJHR-05) were drilled with a total 160.00 meters of
drilling. Boreholes were placed on a systematic 800 m x 800 m grid pattern. DGPS
(WGS-84) was used for precise location and elevation control, and data were
plotted on the updated geological map. Additionally, one borehole (MPSW-09)
drilled earlier in the adjoining Pindra South West Block were integrated for
correlation and resource evaluation. The adopted borehole spacing meets the
requirements of the Minerals (Evidence of Mineral Content) Rules, 2015, ensuring
adequate data density for G-3 level exploration and classification of the identified
glauconitic sandstone as Inferred Mineral Resource (333) under the UNFC system.
Apart from glauconite, other potassium-bearing minerals such as feldspar
(orthoclase/microcline), illite/mica, and diagenetically altered detrital phases may
also contribute to the overall K-O content. Since XRD and EPMA analyses were
not included in the NQT stage of the exploration programme, specific confirmation
regarding these phases cannot be made. However, cross-plot analysis supports the
presence of true authigenic glauconite rather than detrital clay admixtures.

A total of 104.20 million tonnes of Net in-situ Inferred Resources (333 category)
with average grade of 6.04% K,O and 25.85 million tonnes of net in-situ

Reconnaissance Resources (334 category) with average grade of 6.18% K,O have
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21.1.13

21.1.14

21.2.0
21.2.1

21.2.2

21.23

been estimated by cross sectional method (Annexure-IX). The cumulative Net in-
situ Resources (333+334) by cross-section method is 130.05 Millon tonnes with
average grade of 6.06% K;O.

Alternatively, resource estimation by the polygonal method indicates a total of
144.25 million tonnes of Net in-situ Reconnaissance Resources (334 category) with
an average grade of 6.07% K.O, suggesting good consistency between both
estimation approaches and reaffirming the significant glauconitic potential of the
block.

The difference between the resources from Geological Cross section method and
Polygonal Method is 10.35% and grade difference of K,O is 0.15%. The variation
in resources estimated by both the methods is within limit, hence the reliability of
resource estimated by Geological Cross section method may be considered for all
practical purposes.

RECOMMENDATIONS

Substantial glauconite potential have been reported based on the exploration data
generated during the G-3 stage exploration work carried out in the block.

SEM-EDS and Bimodal studies are recommended in future work to validate
presence of glauconite vs feldspar/mica in the area.

Based on the outcome of the present exploration work, the block can be auctioned
as CL block under the Auction programme of GOI for Critical and strategic

minerals in future tranches of Auction.
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22.3.0

22.4.0

22.5.0

22.6.0
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CHAPTER-22

PLATES AND MAPS

Location Map of the block showing various topographic and physiographic features
on Sol toposheet is given as Plate-I on 1:50,000 scale.

Regional Geology Map is given as Plate-II.

Topography Map is given as Plate-II1 on 1:4000 scale.

Block Geological Map on 1:4,000 with BH Locations is given as Plate-1V.
Geological Map of Pindra-SW G-4 block showing Jhari G-3 block, Dist.-Satna,
Madhya Pradesh on 1:12,500 scale is given as Plate-V

Geological cross section along section lines S1-S1' S2-S2' and S3-S3' on 1:1000
scale is given as Plate-VI.

Map for the mineralized body used for determination of polygonal resources, on 1:

10,000 scale is given as Plate-VII
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CHAPTER-23

23.0.0 ANNEXURE /ENCLOSURES TO THE REPORT

23.1.0 The report includes all the relevant annexure and maps, plans, sections, photographs
etc. List of annexures, tables, maps/plans/sections, photographs and Text figure etc

are provided before the start of the text part of the Geological Report.
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CHAPTER-24

24.0.0 ANY OTHER INFORMATION
24.1.0 ANY OTHER INFORMATION
N.A.
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CERTIFICATE FROM THE QUALIFIED PERSON WITH NAME, DATE
AND SIGNATURE

This is to certify that geological report in respect of Preliminary Exploration for
Glauconitic sandstone in Jhari G-3 block, Satna, Madhya Pradesh was
recommended—in 63" TCC held on 22", 26", 27" March, 2024 and was
subsequently approved in 35 EC held on 17.05.2024. MECL has received approval
from the 35" Executive Committee of NMET through letter no. 23/453/2024-
NMET/78, dated 17 May 2024, with the designated time duration of 09 months.
The area of the exploration block is 5.1 sq. km, Field operation was initiated by
MECL in July 2024, carried out geological mapping and topographical survey on
1:4,000 scale subsequently carried out drilling. MECL completes the exploration as
per MEMC rules and Geological Report is being submitted.

NAME: SHRIKANT SHARMA

DESIGNATION: HoD (EXPLORATION)

DATE: December
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LIST OF PERSONNEL ASSOCIATED WITH PRELIMINARY EXPLORATION (G-

3) FOR GLAUCONITIC SANDSTONE IN JHARI BLOCK DISTRICT-SATNA,
MADHYA PRADESH

Shri P. Ravindran, Ex.GM (Exploration) Rtd

Overall guidance . . .
Shri Shrikant Sharma, HoD (Exploration)

Overall Planning, Co- Shri S.N. Khadse, GM (Exploration)

ordination & Supervision

Shri Naveen Kr. Pala, Sr. Manager (Geology)

Shri S.N. Khadse, GM (Exploration)

Shri Jayprakash Choudhury, Sr. Manager (Geology)/Head
Operation (Operation)
Shri Alok Daharwal, Sr. Manager (Geology)

Shri Sandeep Sarangi, Manager (Geology)

4 | Project Management Shri Rajnikant, Project Manager (Manager, Drilling)

Physical Execution of work

Shri Peeyush Kumar, Assistant Manager (Geology)

5 | a) Geolo
) &y Shri Aditya Chodhury, Ex. Geologist

Sample Processing Shri Ankush Wagh, Sr. Sampling Assistant

Shri P. Ravindran, Ex.GM (Exploration)/ Lab. in-charge
Shri Shrikant Sharma, HoD (Exploration)/Lab in-charge

Chemical Laboratory

7 Shri Rohit Sharma, Manager (Chemical Lab)
Dr. Deepti Rahangdale, Manager (Chemical Lab)
8 | Petrographic Studies Shri Sayantan Pal, Manager (Geology)
Shri Naveen Kumar Pala, Sr. Manager (Geology)
Documentation
9 Shri Peeyush Kumar, Assistant Manager (Geology)
Shri S. K. Satpathy, Sr. Manager (Geology)
10 Non-Coal Geological Mrs. Saumya Anand, Assistant Manager (Geology)
Report Cell

Shri Uday Patil, Sr. Computer Operator
Shri Shivanand, Sr. Computer Operator

11 Reprography and Printing | NEM GR Cell (Exploration Division)

12 | Proposal Formulation Shri Naveen Kr. Pala, Sr. Manager (Geology)
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LOCALITY INDEX
Locality Latitude Longitude
Pindra 24°3120.3"N 80°43'45.6"E
Jhari 24°1924.1"N 80°49'51.8"E
Majhgawan 24°54'50.79"N 80°47'57.60"E
Kanpur 24°53'53.99"N 80°46'13.20"E
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ABBREVIATIONS
SL. No. | Abbreviation Full form
1 UNFC United Nation Framework Classification
2 IBM Indian Bureau of Mines
3 DGCO Directorate General Camp Office
4 GSI Geological Survey of India
5 MECL Mineral Exploration and Consultancy Limited
6 CPSE Central Public Sector Enterprises
7 NMET National Mineral Exploration Trust
8 NMEDT National Mineral Exploration and Development Trust
9 BH Borehole
10 TCC Technical cum Cost Committee
11 EC Executive Committee
12 DMG, MP Directorate of Geology & Mining, Madhya Pradesh
13 NABL National Accreditation Board for Testing and Calibration
14 JNARDDC Jawaharlal Nehru Aluminium Research Development and Design
15 F.S.P. Field Season Programme
16 MEMC Minerals (Evidence of Mineral Contents)
17 MMDR Mines & Minerals (Development and Regulation)
18 NH National Highway
19 WGS-84 World Geodetic System-84
20 UTM Universal Transverse Mercator
21 RL Reduced Level
22 cum Cubic Meter
23 ICP-MS Inductively Coupled Plasma Mass Spectrometry
24 DGPS Differential Global Positioning System
25 DMS Degree Minute Second
26 M/m Meter
27 Sqg. km Square Kilometer
28 M. Sc. Master of Science
29 M. Sc. Tech Master of Science Technology
30 mRL Reduced Level in metre
31 R.F. Reserve Forest
32 QA/QC Quality Assessment/ Quality Checks
33 WD-XRF Wavelength Dispersive X-ray Fluorescence
34 CRM Certified Reference Material
35 SARM South African Reference Material
36 SOI Survey of India
37 GOI Government of India
38 GNSS Global Navigation Satellite System
39 CORS Continuously Operating Reference Station
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