THE COOPERATIVE MINERAL EXPLORATION
§ Assay (ppm) N
Depth (Gedlogy| 3 Description | Thick:
. -
() £ Sampe No [Deptnfngss | La | Ce | Nd | SmjEu |Tb [Nb |Sr | ¥ | ¥ THE CHILWA  ALKALINE AREA
da3Esiaanii ' 9 00 . :
THEHTH i ' i _ REPUBLIC OF  MALAWI
FHEL | Apatite, bastnaesite bearing dark brown| 4 ¢ oa0l8292|11476|2372 | 334.1] 63.9| 01| 524|438 297|14123
HH to black sideritic c¢b ' (PHASE 1)
2 40 fHE LR ) ) 240
EENREEI Apatite , bastnaesite bearing white
R A mdg sbvite : ' .
S T 1402 3 80| 2749|5049 IB7712516| 698] 179 959]25020 373|I18569 GEOLOG'C DRILL— OG
N Fissure _ L
E{US y & 20 e . _
ssure
Sovite ( sideritic cb DDH \JM T |4
T1403 az20l 2195 | 4224] 14072372 666 404|2922{130811 39721489
Sovite > sideritic cb ' Elevation m
Apatite, bastraesite, pyrochlore(? ) 199
| 0 40 Total Depth ~ 50.2M
- y ) Chia . ~
Sovite <light brown ankeritic —cb T 1404 3560|1474 |2877] 1061 {2269] 725| 354|5354| 5948| 663 (41912 Inclination  ~90°
Apatite, bastnaesite, pyrochlore (©)
1400 el 14 Q0 :
Sovite £ ankeritic cb I . ZOO
(57O 44 / Apatite, bastnaesite, pyrochlore {7) TI405 3 3004439 |6633] 1956|3048] 670 | 100| 80922086 305 |1440|
)i —
1730 i 358 ) . 17 30 LE’_G END
s © | Buft colored fng sdlvsbergite
carbonatized. )
20 5 l"’“ ~ | Drift
2130 21 30 TR ; i )
2180 o . i0Ocm tuffaceous grey rock Sideritic carbonatite
Csg white sdvite, feldspathic rock B
T4 06 4 00 2065 |a4297 {1390 1273 1] 86.1| 400]4603|20012 592 (36120
Mangeniferous brown ankeritic ¢b
With apatite, bastnaesite 2530 E:,G;_::] Carbonate — Silicate rock
AF A AL . . s .
T1407 4 002565 |5061 | 1641 {256.0| 591| 86]|1329 |7839| 28411969 (* L2 24] F:Feldspathic breccia, A:Agglomerate
Eﬂ Syenite
30--—-2930;{3“9} S Apatite rich 2950 ¥ ¥ ¥] Nepheline syenite
Sk e T 1408 57012109 |a209| 1396|2224 | s59] 362591866 | 334 | 16516
320057777 32 00
7 Carbonate mineral veinlet bearing
Manganiferous ankeritic cb with T1409 2330|2985 | 4817 12621836 373 17,1 8323581 2058445 o
apatite , bastnaesite L === Dykes
{strontianite veinlet) 3530 g—;;]ochgﬂe
P —Phonolite
T 1410 3490|2638 |3656| 8341234 247| 31 |1449]2445| 109 |4842 gﬁggl‘;ﬁ?‘:@”e
- 1
A— Aplite
. 3670
Finkish brown limonitized trachitic dyke] 5370 [:‘_,9 Joint, Fissure
Apatite  bearing ankeritic cb. T 141l 3902062323292} 3442{461.0| 50.1]| <O [4360(55515| 802462 60} % of carbonatite content
Wegthered limonitized rock 4360 [—N—‘ﬁ] Manganese  oxide
* Greyish green weathered nep. syenite |
” IE Hematite
‘ (biotite & lcm) lLcal | colcite
(partly feidspathized)
X AP ] apatite
90553 1




THE COOPERATIVE MINERA! EXPLORATION
5 Assay (Ppm) N
Depth (Geology| Description Tin .
Thick-
) £ P Sample No. [Depth ness | L. | Ce fNd |Sm | Eu |Tb |[Nb |Sr | Y | P THE CHILWA  ALKALINE AREA
Eifoatt] | Dark brown sideritic b 0 00 REPUBLIC OF  MALAW
LV e Matrix brown ankeritic ¢b ! 66653851152 [152.3| 207 | 78| 297|30750 47| 146
550 @O %] | breecia - feid. rock, cb) T 1501 5.1013 > (PHASE 1)
10 * Carbonatized feldspaihic breccia 3 e
F -
A - - .
4 80 == Reddish trachytic dyke T 1502 3.20] 83311330 332 743| |67 40| 4391104941 11417338
S00| a F Pmk|sh fe!d %reccm with manganiferous GEOL_OGIC DR”.._L_ L_OG
6 30 F I ¢b pateh (¢ 05cm) & 30 - . :
30 11451 Feld. br. bearing sideritic cb with sdvite vein "
?_20 _bP Altered phonolite dyke (carbonatized) DDH \JM T - |5
g Ankeritic carbonatized agglomerate T 1503 350 426 636 135 | 204 35| <O 257 1993 45 (3749
with white sovite vein £l f + m
evario .
IOTS*—%Q' 3 Al- i Carbonatized feld. rock _ ERY y : 8_3 5m
ERABY Carbonatized feld. rock bearing sideritic cbl ¢ | 554 310]2205 |3044] 542 | 85.5| 160 01| 997|6061| 88|7333 Totai Depth  50.2
H- (??777 {brown - dark brown) : Inclination —9pe°
'l'% 28 ere Gneiss breccia with clay 12 90—
' Lo Carbonatized agglomerate with sovite vein ' .
|2.§8;@:¢: I . ZOO
14. N _
A, T 1505 6.60[1328 |2228| 460| 755| 40| 253| 251|11940] 69 |a279 _
e LEGEND
1850 - Carbonatized fng agglomerate (brown to _
o solrety| | XS oY) 5 5 - -
20 - A patite  bostnaesite bearing dark brown _ ~~ ] Drift
o120 Al . Eedcii};‘,h br?(wn m
: Ap patite roc ' . il Sideritic carbonatite
2180 .
/ Carbonotized aggl. bearing onkeritic cb T 1506 460i251 (1956 420) 702| 127] <Ol 362113393 7913729 Ankeritic Svi
. Z;ZE nkeritic Sovite
2440 g0 Feldspathic rock and breccia . 2410 Savite
249. 80 0T Brecciated sideritic c¢b with white minerol . S ———
2510[ , ) i ~druse (calcite) _ &‘_’“\Z] Carbonate - Silicate rock
“A Slightly carbonatized agglomerate T 1507 4.20] 956(1469 | 362] 583 75! (01| 538{5233} 213521 . .
R : [* 25247 r:Feldspathic breccia, A: Agglomerate
28 30% Feld rock bearing sideritic cb with sovite 28.30 ' Fx * 5 %] Syenite
2920 B ve|n
White rare earth minerol atch bearin T 1508 2301253514029 1003 | 1313 225 (Ol 312 | 2097 68 | 3256 q : ;
302 "R e agglomerate (with HCI —Pu[ep green cobrl + 1 bl Fx X ¢ X] Nepheline syenite
 HHRTHE Feld br. sévite vein bearing
CEa - | dark brown siderific ¢b with pyrite T 1509 | . |3a0/5711{8922[1972 [2909] 433] 01| 182|8965| 72| 465
_ and calc silicate rock . :
34 QO . ) . 300 B A ‘ o
&a Carbonatized pink feldspathic breccia : - T — Trachyte
"© with sovite vein (w lem) T I510 330 876 [1208 ) 345 | 472| 102| 09| 249|6196| 89(4543 P — Phomolite
a £ : I H
_ _ . S —Sélvsbergite
3690} .
37304 A | Sovite  vein (csq) I I T . ' D —Dolerite
3760% Feld. br.,sovite vein bearing |lght brown . ' A= Aplite
3040[4%4 anker ic cb T1511 4.10]3053{4508| 9651385 212| 15| 244|8834| 90|2836 (5 goion Fissure
40 Apatite , feld. br., phonolitie breccia , Jomt,F:ssure
b. ia beori dark b 0 -
; ¢ bre(fc:q earing ) -qr rown 4t.40 @ % of carbonatite confent
. manganiferous ankeritic c¢b
/ T 1512 400|2554|425611087|171.8| 25.2] <01 | 436110863 903476 -
/ Mﬂj Monganese oxide
4540 e} 454D
a @ A ‘ HM i
4610 Feld. br. bearing light brown ankeritic cb Hernatite
TI1513 4000|2253 3173 74111289 | 238 | <Ol 578 5274] 122 |6606 cal Calcite
3; 23 ¢ 178’| Pale green phonolite dyke T
as0l @ ggwte vein with feld. rock and ankeritic L aga0 [13;_} Apatite
50 s (24




L

THE COOPERATIVE MINERAL EXPLORATION

TN
THE CHILWA  ALKALINE AREA
REPUBLIC OF  MALAWI
(PHASE 1)

GEOLOGIC  DRILL  LOG
DDH  JMT - 16

g Assay (ppm)
Depth {Geology| & Description Thick- | :
v = b Sarmple No. [Depthlness | L.a | Ce | Nd {Sm {Eu |Tb [Nb |Sr Y [
P {m) -l {(m) | (m .
g 1.00 A oo 100 ]
T SHHED Kaolinized,linonitized dark brown cb with B
S50 i feld. breccia : T 160! 200} 1417 |2092] 5086| 989 210| <O1| 55013958 157 | 6345
300 A Crashed. , | | 500 |
320 Y Altered phondite  (brown) == 29
7/ Feld. br.  bearing carbonatiie, agglomerate
light brown colored. #0.5 —ccm T 1602 33011828 2578 7511207 207| <Ol | 571|5547| 101 | 2190
68.50 11/ . R . T 550
T Pink feld. rock . phonorife breccio
o] | beoring  dark  brown - sideritic cb. T1603 33012410 |3136| 742 [1359| 225| <oU| 503|1831] 1182665
F breccia size @05 —2cm
| - 950 [—
1O ——{ o
.50 P, ‘
1200 L2 A_2 I50°|  Agglomerate (gneiss, feld. rock ) T 1604 430| 2086 | 2815] 702{1210| 205| 01| 492|2427| 108 | 2211
. B trt :
:i‘zg H *;foo Pde Qreen altered phonolile with syenite [~-————113.80
4 70 |-BE—2 3¢l xenolith. 1470
, N
ls.?o1 T _ )
BA0 Iy s & T 1605 3270|1693 |2303| 579|1096| 24.3| <01 | 380| 3126 1756899
1760 1“' 6?’”.‘
B0 A Sévite , feld . rock , phonelite breccio 18.40 | BN T |
00220 AN bearing reddish brown corbonatized agel. 1 1 5n¢ 2801812 | 2672| 06| 242| 136] <01 | 445|28434] 6012173
A F A
:?'28 Lrn °| Quartz vein _ S 21.20 -
H S Light brown feld. rock. bearing cb. - .
2 TorRe N T 1607 3301398015856 |1007 181 1| 26.1{ <©.1| 241|450 75 3058
-77“('1;‘ Dark brown mangoniferous siderific cb | : :
25 0o with Mn oxide S PN
2540 Fforr o White quartz,feld.rock {calc silicate rock)
it pyrite beoring T1608 23014000 |6062 | 1524 (209 1| 284 <0I| 318{2227d 40| 126
2780f N H N Feld. rock , colc. silic rock,cb breccia 2780
2080 A, bearing agglemerate(P0O5-2cm) with
303000 A i (cal vein)
4 Al Hematite, Mn oxide
F
A
L
A [
430 At Mn oxide rich agglomerafe
36.00 ‘v 3 White cale. silicate rock with Mn oxide
BN carbonatized aggl.
At '
29 50|-A—— ' 3950
40— Iy Light grey, brown agglomerate
R {feld.rock syenite cb} #0.5 —2cm .
A slightly carbonatized T 1609 a70l 3190 14346] 940|1330| 203| 152 478[18657| 79]1858
‘A
44 .20 . —————144.20
4490 RHHZIHH Sideritic manganiferous c¢b with aggl. =
i i Pale green mineral {monazite) bearing
23‘3% Vf?lv grey grnineml and pyrite T1810 390{4232|5424 | 1053 [163.3| 263 7.8 453 84l 83 | 1257
I v \Ah‘ered pale green
4810 ; i 48.10
A 4 Brown grey agglomerate {feld.rock .syenife - -
A dyke rock) hydrothermal altered Ti6 200| 8821244 | 34i 6331 12.51 <0l 25812392 1066613
50 * 4 pyrite sphalerite  beoring 50.10 ]
50 10

- levation 7890mM
Total Depth 50.1M
tnclination

—90°
| : 200

LEGEND

[~~~ ] Drift

Sideritic carbonatite

i Sovite
Yo~ | Carbonaie - Silicote rock

—

[*R224] F:Feldspathic breccia,A:Agglomerate

WA S

Fx * « %] Syenite

T — Trachyte
P —Phonotite
S —Sdlvsbergite
B — Dolerite

_ A— Aplite

E Joint, Fissure
@ % of carbonatite content

[Mn | Manganese oxide

I:H:M:] Heratite

m Calcite

@ﬁ Apatite




Assay

IS (ppm)
= ' .
Depth [Geology| & escription Thick-
° ' ¥ = D p Sample No. |Depth |ness L.a Ce INd |Sm | Eu {Tb |[Nb |Sr Y P
(m) -~ {rn) | tmi
(il
e
[ By weathered kaolinized , reddish brown
N g nepheline syenite rich aggl. B |
%928 z V50| Ankeritic cb 290 :
% Carbonatite agglomerate (syenite xenolith} | T 1701 230l 1667 (2258 665 170.1 508| 36.5| 4472323 537 28908
) 5 20
520 & Fng light brown sblvsbergite
5
s
1O ey
s
S
15.00p7 Pink feld. br. bearing brown maonganifenus 1500 _
ankeritic cb T 1702 > 70l 2154|3451 | 631i02.4| 14.2] 01| 7161287 | 34 ]1049
EA i (o1 Feld..br . 7.70
H Pink feld. br. beoring dark brown : )
HHOn sideritic cb T 1703 3.00| 4824|6110 | 1152 | 1736| 26.2| <01 [1332[20774) 36| 654
2070 e . 20.70
Feld. br. bearing _ _ ]
T 1704 3006424 |8240[1420 |219.8] 309| 72| 717 |35046 541636
23.20 _ .
>H Apatite bearing (very few) dark brown 23 70}
manganiferous  sideritic cb with TI705 300 7514 | 9432{2191[335.5] 546 14.3]1347 20107 56| 338

Frtbfogl HH feldspathic rock patch _

: 2%

L T 1706 25 20| 1046914429 2759|3852 581 (O 2939145170 50| 1429
28.40 %}ﬁ_r ‘400 Feid. br. 2500 : |
N 4| Feld. rock xenolith bearing sdlvsbergite ggiﬁo

30922 Corbonatized. koolinized aggl. (pink) _ : :

A T 1707 3 60| 3040|5072 (1098|184.7| 289 19 1889 15696 46| 768
3320} ) . o 3320

i : Apatite beanng sideritic cb \

it k/ g " TI708 2 00 993613812 2946|399.5] 62.8] 303|364 42507 38| 159
3520 ”; 0’| Attered white sblvsbergite 3520
s620[-2 17 ved ik feld 36.20

A Apatite bearing carbonotized pink felc. .

F . - 64| 30| 230
E@A br. with quortz potch TI1709 3.2003720 DQ94 1061|1807 279 (0.1 124015
soa0l 8 = F) . . N 39 40
40 Apatite. feld. potch bearing sideritic |
cb TI7 10 35017513 |21716] 3353 [5023] 69.1| 4.2 | 276065149 54| 149

EIREE SRR N i) : N

fissi 4290
32’29 £ TI711 340l1a713 [193493214 |470.4 65.1| 39(1828(58355 35 135

80 AT
a5 sof LN -, , % 30
4670 NGO’ | Apatite . feldspathic br., quartz bearing
ancoltEAH  |1ight greytodark brown sideritic cb T 1712 380|17476 |21737 3398 |a9r6| 680 03]I064 [60992] 35| 200
49—0@_1&::;-'\:.'_4;: % 10
50w A

THE COOPERATIVE MINERAL EXPLORATION

IN
THE CHILWA  ALKALINE =~ AREA
REPUBLIC OF  MALAWI
( PHASE 1)

GEOLOGIC  DRILL  LOG
CDDH  JMT - 17

Elevation 7’68.0'm
Total Depth 50.1M
Inclination

—90°

|+ 200

LEGEND

Ankeritic Sovite

1 Sovite

@i] Carbonate - Silicate rock

m F:Feldspothic breccia, A:Agglomerate
Fe ¥ x Yl Syenite -

Ky X, *| Nepheline syenite

T — Trachyte
P —-Phonolite
S —Siilvsbergite

D — Dolerite
A—Aplite
EE Joim,Fissure
@ % of carbonatite content
[ Mn ] Manganese oxide
IE_RD Hematite
Ceal ] calcite
!:A pﬁ,] Apatite



THE COOPERATIVE MINERAL EXPLORATION
5 | Assay (Ppm) | N
Depth {Geology| 8 Description Thick- N
m) £ Sample No fDepth fness | 1-a | Ce | Nd | Sm | Eu | Tb |Nb iSr | ¥ | P THE CHIWA  ALKALINE AREA
S— 0. 20— . '
0-201 % ~| |Carbonatized buff colored aggl . 210705 | 20912096 REPUBLIC OF  MALAWI
s T 1801 310|174 [1814| s07|I08.0| 252] 18.8 -
£30[2 A = (PHASE 1)
830l a9 Carbonatized aggl. 3.30
‘A, Phonolite , syenite, quartz, feldrock )
LAl | e agglomerate T1802 acolio7a 1951 | a23li000| 24.9] 04| 229]l0872] 25615024 GFOLOGIC DRILL  LOG
A A | . —
7.90bp——0 [Ocm Mn oxide bearing c¢b 7.90 DDH \JMT |8
B ez, Ankeritic c¢b _
* 44| |Silic-corbonatized. agglomerate with 1.\ ;5 2 10l1618 2820 608|114 1| 235] <0.1| 304|12i70| 2021990 Elevation  774.7M
fo) A pyrite _ Total Depth ~ 50.1™M
Aa . . o
290r===" | White silic. cb iz .00 Inclination  —90
e Pyrite bearing aggl. T 1804 310l1045 |1561 | a57|106.4| 27.2| <0.1| 258 |6255| 279|563
N {hydro thermal olfered ) 80 I . ZOO
1248 L. Ankeritic ¢b 15.10
Aggl- bearing ankeritic cb T 1805 > z0l 569| 936] 287] 653 17.7] 310| 126 |2a135| 20212475
1740 “| | Greyto reddish brown colored feld br, 1740 _ L EG END
- ch, 'quar‘n‘z rock bearing agoglomerate T 1806 300! 643 {1076l 315 | 874 237 (Ol 16315953 2716180 .
20— , ° ( #0.5m— 3em ) 20.40 ' _ [ ~~] Orift
R hydrothermal altered , pyrite diss Sideritic carbonatile
A E/t-'?imy Ankeritic Sovite
) | EEEHEET Shvite
& I"V"\,f\’[ Carponate - Silicate rock
. SR 4841 riFeldspathic breccia, A:Agalomerate
A
e ¥ g “' Syenite
% X] Nepheline syenite
30— s P ¥ ¥
A
A,
(- | L] Dykes
34.70 o o T — Trachyle
AL a Phonolitic rock breccia rich _ P— Phonoiite
. 5 —Solvsbergite
A
3720 D — Dolerite
A A - | , | | A—Aplite
A== ‘ ' E Joint, Fissure
& A . .
@ % of carbonatite content
43100 2 i
3319 — Barite _ o
4400 toeo| Greyish green phonolite dyke TMn ] Manganese  oxide
A A 45.40
[:_HM: Hematite
b T 1807 300f 873 1422 | 372| 767 | 131 {0 213 {22404 84 | 4787 .
A [cal ] coalcite
4840 ] Sirong! thered manganiferous 880 a4 . 10 46709
a8 rongly weather g > us, T 1808 | |1 70]7900| 9198|2838 |4363| 967| 903 848|I1623| 8 S (AP"1  apatite
50 gasscat il limomitized cb. apatife bearing 59
O]




. Assay (ppm)
Depth [Geology| 8 iption Tihick- .
P ¥ g Descriptl sampie o, oo 10| La | ce [Nd {sm | €u [To |[Nb |Sr | Y | P
(rn) — (ra)_| (m}
thd [aal
:%8 CAp ] Apatite sdvite H3e
paol | | Mo core | T 1901 350 879|1630| s581|140.9 a7.1| 495| 82 4460|1510 [122165
Ap Apatite  fragment {10cm)
480} e L . 480
5ol X X Weathered _llmomhzed nepheline
crolx X syenite  (core 7¥Ocm)
v X (core 80cm)
820 -
x % Weathered kaolinized  limonilized
10— , x nepheline syenite
1080 — :
*a g, Feld.rock,quartz bearing agglomerate
124 0}————] 12 40 A
| | 44571473 {10554
Ap Limonitized apatite rock with barite TIoOZ2 220! 7708|1445 591 [196.0 80.4) 5127 12
I?tgg =1 -1 Reddish brown trachytic dyke 1460
1520 [~ —1°|  Barite bearing apatite rock
P P Apatite rock xenolith bearing phonolite
' . , 770
NS /Z Al Apatite carbanatite  with  barite ! _ _
:§§%4§4/2” Borite bearig. apatite carbanatite T 1903 320| 4a29| 812 264] 623] 180 31.5| N0 2668 25838815
p P
20 O A Apatite bearing cb 2090
| T Barite bearing carbonatized nepheline :
I syenite P T 1904 380 s44 | 8o0| 267| 565| 14.6| 207| 135 |2195 | 242 |35595
' ) Apatite bearing cb
sa 0l @ Apatite cb. bearing hydrothermal altered
P4 7o—=hn Lt nepheline  syenile 2470
- Weathered pinkish  carbonatized
® nepheline  syenite
w
30—
e
* .
JaooF=m=sl /| patite cb. T 505 | 2% 070 363 672] 235] 602 2i3[ 3TI[236]2257] 386137954
R (5
35400 X X Carbonatized
3560 clay 20cm
X
®
X
3950
4075 Clay and sand
x % Borite vein {(w—2cm} and cb vein
az ool — X {w 3cm bearing weathered carbona—
tized nepheline syenite
x X
Weathered carbonatized
b
P _ .
k . - 70° 46 30 ps H7 3
oA | Apatite cb 71606 | oo [0.80] 148 | 270 76| 215] ST | 329 15814531 100
X . . J
Carbonatite bearing weathered hydrthermas ol 154 | 2004 46 | 5841
% altered nepheline syenite T 1207 300] 109 191 fos) 176 17
I 50 10
205575

COOPERATIVE. MINERAL EXPLORATION

IN
THE CHILWA  ALKALINE  AREA
REPUBLIC OF  MALAWI
(PHASE 1)

GEOLOGIC  DRILL  LOG

DDH JMT-19

Elevation 738, 9M
Total Depth 50, |M
Inclination  —90°

| : 200

LEGEND

~~ ~ ] Drift

d Sideritic carbonatite

e

V7570 Ankeritic: Sovite

 Sivite
[~V ] Carbonate - Silicate rock
R 345 FiFeldspathic breccia, A:Agglomerate

Fe * g ¥ Syenite

};‘L;«] Nepheline syenite

T — Trachyte
P —Phonolite
S —Solvsbergite
D -- Dolerite
A— Aplite

EI—IEH —4 Joint ,Fissure

@ % of carbonatite content

EMﬁi] Manganese oxide

[IM_—_I Hematite

L cal __| Calcite

Ij_@ Apatite



8 Assay (ppm)
Depth (Geology| 8 Description hick-
W e P Sarmple No. 100pm eS| La | Ce |Nd |sm |Eu [Tb [Nb [Sr | ¥ | P
(m) 3 ()| {m) _
Fatal
160 |- M .80 - -
S Pink to dark brown apatite bearin ) .
sévite with feldspmhpi)c breccia 9 T 2001 2001580 [2602 | 802198 5| 753| 20.2| 390 |3250| M3 |61020
@ : 4 4.60
- T 2002 30002131 | 3446| 868 1667 409| <OI| 386 |1727| 752[6918
6.50 —p —— Buff colored altered phonolite
6.90] ) _ B 7.60 _
B Apatite, sideritic c¢b bearing sovite. ‘ .
o] | partly feldspathic 12003 lz00|1544|2410] s67| 838 17.7]| 104] 308|8847| 133 | 7763
10— : @ B ———— ——{ 060 -
| T 2004 5701857 | 2834 71| 997| 1867 | <01| 281|748 9114516
13,30} ——— —113.30
e Buff colored altered phonolite
P — 3
— 16 8O
1680 R Apatite, feldspothic rock, siderite _ _ _
@ bearing sovite T 2005 2.80 8511353 354} 378 0| 6.2 140 {12944 694371
o 6ok 19.60 :
20/ p Grey to buff colored phonolite
P
22401
22.60{
'P
2420 gz
25000 b 20°
26.20 i : : 26201 — .
v Reddish brown to white , pyrite .
bearing cdc. silicate rock T 2006 2202832|4821|1388 [2355 433 | 53| 194 (45964 |41 | 6907
£8.40 b 2840
2890 P B :
29.40 [_ciay rown clay 29.40
30 v
v Feldspathized T2007 410{1936 3313 | 997| 1638 298] 11| 26526008 135 |7560
3350 v 33.50 -
33.80F—F— : ; N . 3380 o
Apatite, feid. rock, siderite bearing
e sovite T2008 s> g0l 1555 [2822] 7988|1217 23.9] 0.1 | 235 |3758] 141 [10265
ol - _ 3640 -
3640 A 4 Kaolinized feldspathized
A altered ogglomerate T 2009 450 8691660 | 41t | 76 7| 156 | (01| 2744903 119 |9087
& A
B30
39.90{. & ] 39.90
F.9
AA 4 T 2010 3 20l1267 |2206] 631 {1053 216 L8| 291 (10579| 4] |16005
A
430 43.10 -
Carbonatite bearing cale. silicate
A
rock T 2011 350| 718{1287| 320| 640 120 (01| 297{9981] 87;832!
v 46.60 u T
4780|
a830[= 63 - T2012 360| 925 | 1675] 463| 91.4| 211 | <01 | 2474050 209|19832
Yoo ' 5020
S0 %559

THE  COOPERATIVE MINERAL EXPLORATION

IN
THE CHILWA  ALKALINE AREA
REPUBLIC OF  MALAWI
{ PHASE 1)

GEOLOGIC DRILL LOG
DDH JMT-20

Elevation 708 0M
Total Depth 50.2M
Inclination —a0°

| : 200

LEGEND

[~ ~~] Drift
Sideritic carbonatite
-[!.nkeritic: Sovite
' Sévite
[Q?I Carbonate — Silicate rock
m F :Feldspathic breccia, A:Agglomerate
m Syenite
[ X «_¥] Nepheiine syenite

T — Trachyte
P —Phonoiite
S —Sdivsbergite

D — Dolerite
A— Aplite
E Joint, Fissure
% of carbonatite content
EL\—A_—rij Manganese oxidé
[HM ] Hematite
cal Calcite
@-—] Apatite



5 Assay (ppm)
Depth [Geology] iption ke T
g M E escript sample No. ep [l La | Ce [Nd [Sm | Eu [Tb [Nb {Sr | Y | P
(m) —! (m)_ | tm)
A ' _ 0.00
ool Manganiferous cb patch  bearing
e A 7282| 58248055
- Ap Apatite carbonatite T2101 41018363197 | 975 192 6| 542 98| 46| 2 4
_ _ L oo
4.10 Apatite and feldspothic rock bearing
% ankeritic <b
Sﬁ%gf Trachyte aggl. T 2102 asol 3711 694 200| 386| 60| 1241 283[1330| 65 (8232
8.60 4 Biotite rich dark green carbonatized 860 o
IO“Q'C’)'Q’ VoV rock )
; Reddish brown ankeritic cb with T2103 350 1701 30l 71} 236 29| 13.3] 23912675 44 |1 8925
little sovite
1210 ) ) 1 1zi0
Dark greyish blue phonolite
P biotite phenocryst rich #0.5 —lcm
14 70 partly limonitized 1470 . : :
HM Limonitized cb bearing hematite mat. T2104 1,601 274 445 81 302 GHI 13 1] 2631599 Q7 {17847
1630 _ 1630 — —
Apatite, feldspar patch . pyroxere o
bearing ankeritic  cb T2105 370| 6680|1067 | 246| 554| 108 | 45| 345(1615 88 | 9859
. 2000 4 ) 2000
20 3 * Pinkish grey pyrite, hematite
2!_70/ 4 DEOTING fng solvsberglne‘ . 2170
Pinkish brown apafite bearing T2106 310 | 1270|1858 | 409| 705| 12 9] 14 | 286|6452] 100 {7489
ankeritic chb
2480 2480
' s & -Nepheline  syenite, trachyte
A xenolith  bearing _ carbonatized T2107 440| 252 452 145 | 284 45| <Ol 2377755 50 13983
A dark green phonolitic aggl
2920 L 29.20 —
30 P Greyish green fng phonolite dyke
3130 45 marginal  part buff color
* % Reddish brown altered mdg
: X% nepheline syenite L
33.70}; _ L | 3370}
é/é G Ankeritic ch _ _ .
Eric - Altered phonolite dyke (grey) T 2108 a30| 1456|2410 | s10|1340| 396| 09| 850]9956| 43024813
Apatite bearing ankeritic  c¢b 1 3800 _
~ith  quartz. calcite vein
40— T2109 42012121 135321195 342,5 125 .3 8981930 (4202|1147 61602
4220 4220
2320byr s Dark green altered repheline syenite
az a0l /A
ﬁm_fT/f Fr4
1 e | | Greyish green phonolite dyke
4570
777 677 A20°
4630 «  w Greyish green nepheline syenite
4750 : N F— 4750
RERREE Ankerite bearing sovite, ‘ - . -
R I mag. bearing T210 260l 853 1504 | 420 947| 265| 10.0| 396 [20197] 299 [I7155
50 S010 5010

THE  COOPERATIVE MINERAL EXPLORATION

IN
THE CHILWA  ALKALINE AREA
REPUBLIC OF  MALAWI
(PHASE T0)

GEOLOGIC DRILL. LOG
DDH JMT -2l

Flevation 7o20M
Total Depth  50.1™
tnclination - 90°

| : 200

LEGEND

[~~~ Drift

Hilpihic Sideritic carbqnotiie
Ankeritic Sovite
sy Sovite '
el
@‘j F:Feldspathic breccia, A:Agglomerate
Fx *_x ¥ Syenite )
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E,_; | Dykes
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THE  COOPERATIVE MINERAL EXPLORATION

s Assay (ppm) \
Depth (Geology| 8 scriptio cke .
» ool 22" (Float) core 20cm | REPUBLIC OF  MALAWI
A A s Strongly weathered agglomerate and (PHASE 1)
“A feldspathic breccia .
.. | GEOLOGIC DRILL LOG

6.90 Strongly weathered dark brown Mn oxide DDH \J M T - 22

Mn and limonite o
8 70 870 - : . :
o | Apatite, bosinaesite bearing sideritic cb, : Elevation 7390M
2E ' Total Depth”  502M
RTINS black T 22 0! $.80110602111920] 17412226 199 <Ot 198 |26895 23 | 323 Incli 1.p 9(;2
nchndartion - e
:‘Zig s Dolomitic cb bearing (white) B _ I I : ZOO
T Dark brown sideritic carbonatite T2202 30053886114 873 |.24A7 10.0 .21 108 |39862 14 65
H (feldqur _patch : _ LEGE ND
LeansE bastnaesite T 2203 3001598417886 | 2442|333 0] 314| <OI| 54[34195] 40| |46
: 19.50 : -
20— | . ' . [~ ~~Torift
T2204 25018051 [19865] 2784|3741 | 355 <01 131 | 20621 38 273 R
_ SHIH Jmﬂ Sideritic carbonatite
2200 Drusy 22 00}~ S B
22 80— : _ Voepiinz) Ankeritic  Sovite
23 _40_&L‘;.-.'_ ] Pjﬂ .
24505 Drit=y T2205 510]27004332048] 5395 | 712.9] 836| 2.1[131] [12659| 1254109 i Sovite
::._;2 ) Drusy I« ¥\ ] Carbonate - Silicate rock
e '770" Drusy fissure ( barite frogment ) 27 10 (A L2247 Frfeldspathic breccia, A:Agglomerate
“p Apoafite bearing dork brown sderitic | T 2206 3.00114053(156673|2252 |3326| 373 <01 | 338{9280g 64|2002 Fx.% x ¥ Syerite
30 @ cb ond white sdvite partly dolomitic 010 : : EQEA] Nepheline syenite
N R T 2207 3.30|120361 13486/ 1820|2414 | 218 | 174 | 78 |40473 22 21
CiAp Apatite cb  (siderite, sbvite)
3340 ﬁr.'_i 33.40
fi3;A$-"f7 Apafite - bearing _ dofomitic b T 2208 3.50[ 11295 liz676| 1807 | 226 7| 19.2] <01 | 78lasvoq 17| =22 ) ;—;F‘ocm{?;ﬂ
. _ P —Phonolite
Sl . ' S —Sblvsbergite
3690 - . (pinkodark brow 36.90 D — Dolerite
; ideriti owry ' AP
S R pafite sideritic cb T2209 3.50{3474[4930(1207 | 1875 | 368| 239 218[11720| 24513713 : A~ Aplite
3900 g 55 20cm sdlvsbergite _ ]
39300 Thp Crushed oapatite sovite ' |~ Joint, Fissure
A0 750 ———{4 5 40.40
- Ap Whitetodark brown apatite bearing ¢cb
40801 'é_p — P g § : @ %% of carbonatite content
o] ] Apatite bearing dark brown cb T 2210 440[15205|17426| 2547|3240| 303 79|2204[60227] 4| 627
4310 o
AR White chb. [ Mn_| Manganese  oxide
44 gof—— s . 44 .80
v Feldspar bearing white carbonate ' { HM Hematite
v silicate rock with  pyrite _ sl g
o T22I11 5.00] 7045|8777 1217 |2573 |38 4 . 26 |33264 155 7515 L* cal Calcite
48.20 Sideritic ¢
849, o [Ap_ Apatite
4280

5048 Solvsbergite




§ Assay (ppm)
Depth [Geology] @ Description Thi
. ck- . .
i P Sample No. [Depthfness | L. | Ce | Nd 1Sm | Eu [Tbh [Nb |Sr Y P
(m) . ()| Gm)
B A
/V\ .
230 g Silicified reddish brown aggi.
390 HieaHHHz J Agal. bearing siderific cb.
430 b P Reddish brown altered phonolite 430
7 Reddish brown trachyie breccia
bearing carbonatite, partly )
sificified and koolinized T 2301 - 4.00{ 979 1482 370 o5l 147 (O] 292|197 149 (13408
e
o ;
8.30 8.30
/ Feld. breccia bearing apatite c¢b >
[Q) oo limonitize d T 2302 300 8471349 318| 7a2| 89| 95| 315|197 623357
130 , 130
Reddish brown feldspathized c¢b :
/ T2303 300] 657 98I 2i8 | 196 54 | €0.i 17316821 38 {1437
30 ey - ; o 1430 -
:45;28*{@*{50"-2{': Sideritic cb
: il .
'lg?g*//@%A T 2304 430| 1945|2876 600[ BI8| 35| <01 | 318|495 671424
1790 o - Dy
1860 ﬁgﬁ | Sovite bearing ankeritic | ch 1860
20— % T 2305 430| 505| s0s| 80| 353| 69| <o4] 2971729 €6 |7094
2120 : : :
ﬁ/ Sovite bering ankeritic <¢b
22905 50° Reddish brown corbonatized altered 2290
23 _ 2390
' %/ Aggl.  bearing cb T2306 230| 455] 738] 19t [ 339| 7.9 <0.1] 306 |2184| 646213
2620 <44 4 2620
a7 A Carbonatized aggl.
L@ 2
2860 ——- -—1 2860
Carbonatized agql.
30__/ maltrix enkeriie o T 2307 4 a0| @3 |12a8| 265 | 557 98| 10.9] 319|860 120 | 9426
3 — 3300
3440 Cqi i it :
36-00% Original rock nepheline syenfte T 2308 a40|2108 | 3007] sas|ioss| 60 | 0.1| 2345|5046 58{1893
3740 [7EF Carbonatized feld rock 5740
%Egg R P Greenish grey pyrite beoring altered
F ' -
- . . 3970
403%%//@& Breccio bearing manganiferous ankeritic db
o Dolomitic ¢b and ankeriti b
4.90 2 e e T2309 500|5002] 8524{ 1750 2546] 34.7| 1.0| 4l0|22377 103 |2630
Dark brown manganiferous ankeritic cb
{44 im baryte crystol) .
4470 4470
Aas Carbonatized agglomerate
A& reddish pink color
4 T 2310 550F 8141247 267 450 71 (01| 385(31941 7213048
AAA )
4880 TTI Ankeritic cb bearing carbonatized aggl.
50_%_5 EGg s Carbonatized .feld.aqggl. 5020
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Elevation 7990M
Total Depth  502™M
Inclination —90°

| . 200

LEGEND

Sideritic carbonatite

-~ Ankeritic Sovite

iy Sovite

oY | Carbonate - Silicate rock

(4 £272+] F:Feldspathic breccia, A:Agglomerate

Fx * oy Y' Syenite

[y X 4 ¥] Nepheline syenite

T — Trachyie
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;E Joint, Fissure
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mJ Manganese oxidé
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THE  COOPERATIVE MINERAL EXPLORATION
5 Assay (ppm) N
Depth {Geology] & Description " Trniee i |
(m) yﬁ b Sampie No [Depthiness’| L.a | Ce |Nd [Sm [ Eu |Tb [Nb |Sr | ¥ | P THE CHILWA  ALKALINE AREA
o | | Lo | | REPUBLIC OF  MALAWI
1 00 | _ ‘ - i
~ap | | Pale pinkish qrey apatite sovite T 2401 1.90| 383453181361 [2747| 71.9| 137 | 935 |4189 | 977 |78547 (PHASE 1)
290 -——Hf- g Apatite, bastnaesite bearing cb ith 290 ' - .
Mg "P:nget’”e ’ " T 2402 2.00| 3833|5139 [ 1204 |204.2{ 485 | 317 | 567 | 7564| 608 |45655
I re | .
4.90 1™ 45?1 greyish green nepheline syenite 490 GEOLOG'C DF\)ILL I_OG
630 - 1 6.30 - -
L Carbonatized nepheline syenite T 2403 1.90| 196 325] 54 | 232 27| B8] 272 1941| 38 | 6436 DDH JM T - 2._/_].
8 20 borite bearing biotite rich — 820 —"
Limonitized opatite rock . _ Elevation 754 4'M
0 Ap (drusy core L&6M ) T2404 4.70] 4860| 6891 | 1384 25841 540 (0. [1834 |3372| 640 |43271 Total Depth 50 ™M
Inclination  —-30°
1290 T Brown sovite oo
@ | T2405 300|264 | 426 | 104 [133 | 38| <01 261 5364 53 [aa78 | 200
15 90 _j . dd'.h b bona 1 20d acl - {1590 =
eddish brown carbonatized agql
PN : % T 2406 300| 297 491 | 117 | 269] 40 | <0l | 222|7331| 42 |3708 LEGEND
a * 18 90 e !
s T2407 300 784 1157 2951 477 BC| O1] 301 | 5096 39 | 2775 ]"-’\_ﬂ Drift
20 60 = -
2080 , =+ Carbonatized 21 50 HREH ﬁSideriﬁc carbonatite
AN itic SHvit
o T 2408 300| 276 | 458 | 127 | 23.5| 38] 289 254 [3301 | 26 [1626 Loecid Ankeritic Sbvite
r.y
2490 ———] 2490 . -
o 4 A . )
2.6 N Weakly carbonatized agglomerate e
A‘ reddish browntogreenish grey : _ L A2 2§ FFeldspathic breccia, A:Agglomerate
2760 —— — ¥ b 12760 |- e - . . . ‘
. rcrchyi-e fragment 8 3em L"\_f,i_ﬂ Syenite
A Carbonatized agglomerate — . .
20 “ {core crushed) T 2409 4801 578 | 949 | 294 | 511|131 { <01 | 307 [2387] 135 | 12720 '« X 5 ¥] Nepheline syenite
32 40 e PR .- - e—— ]
A A
k- =] Dykes
T 2410 480 914 | 1355 1408 | BLI[154 |o57 | 357 | 8645 156 [14473 T — Trachyte
* P —Phonolite
A S —Silvsbergite
A720 e L F———— 1 3720 - i D — Dolerite
~ Colc. silicate rock A— Aplite
w loriginal rock is nepheline syenite) —
4039'40 P Fng dark green nepheline syenite LL’Q Joint, Fissure
407 . : ) :
Carbonatized nepheline syenite 0! % of carkonatite content
“ ,
+ (dark green to grey)
n partly brecéiated ‘ FMJ Manganese  oxide
N . —_—
‘__HM_} Hematite
+ . : — e
v LC_Q_L_] Calcite
" o E Apatite
5050,|0 -
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COOPERATIVE  MINERAL. EXPLORATION
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