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MINERALOGICAL REPORT ON A MANGANESE ORE
FROM GHANA, WEST AFRICA.

by

M.R. Hughson* and S. Kaiman3*

SUMMARY

Cryptomelane, lithiophorite and pyrolusite are the
manganese oxide minerals in three samples of ore from
Ghana, West Africa, They are very abundant in Lot 1,
occurring as fracture and cavity fillings and as dense
intergrowths with a very fine-grained groundmass
composed mainly of quartz, kaolin and earthy goethite,

The manganese oxide minerals are less abundant in

Lots 2 and 3 and they occur in a groundmass which is
similar in composition to thai in Lot 1 but also contains
abundant fine crystals of the manganese garnet,spessartite,
The manganese oxide minerals in Lots 2 and 3 are
concentrated, in varying degrees, in thin sub-parallel
bands in the groundmass, Pyrolusite in all lots is a

minor constituent compared to cryptomelane and lithiophorite.
Massive goethite, intimately intergrown with cryptomelane,
.contains much of the iron in Lot 1, Earthy goethite in

the groundmass is the major iron mineral in Lots 2 and 3.

* Scientific Officer and ** Head, Mineralogical Section, Extraction
Metallurgy Division, Mines Branch, Department of Mines and
Technical Surveys, Ottawa, Canada, '



INTRODUCTION
In April, 1959, the Mines Branch regeived a request from the,
National Research Council of Ghana through the Department of
External Affairs for an investigation of a manganese ore to dete_r'rir:iiii‘é
if it could be upgraded and to see whether an economic e.xtraction of
the manganese. was possible. For the initial test work small test
samples were s;xggested and three s‘amples of ore, marked Lots 1, 2,

and 3,and weighing 400-500 lbs each,were subsequently received in

November, 1960,

Partial chemical analyses of the three samples gave the following

results,
Analysis %
Lot No. 5i0, Mn Fe GCao
| 9.27 38..6 9’.72 0.38
2 47 .4 13,5 6.13 0.64
3 33.8 - 23,0 4,78 0.30

A8

Selected specimens from each lot were submitted to the
Mineralogical Section and were given the reference No, 2/61-9. The
.purpose of the mineralogical investigation was to determine the nature
of occurrence of the manganese ore minerals and their relationship
to the iron-<bearing mineral constituents. The investigation consisted

of an ore microscope study of 20 polished sections of chip specimens.

with identification of the minerals by x-ray diffraction methods.



o M'IV:NERAII.JO'G;YA i
Generai, : ) | |
_ Three mangane'se nn‘ide :minerals,' cryptornelnane, .1i_thi’opvhorite-';,
and pyrolu51te are: present 1n the Ghana ore samples. Pyrolusite ie‘:
MnOZ,cnmmonly w1tn a 111 tle 'Water. » Flelseher and R1chmond( 1) gNe _
: {:he formula KR. 016 for cryptomelane, where R is ch1ef1y ) A
-’ MnIV also MnII Zn and Co and for 11th10phor1te, le (MnjI Co, Nl)z
Alg Mnll% O35 “. 14 HZO (?) . I.n,:the’pre_sent(‘s_tudy‘_tne .1dent;1-f_1cat1onv
Qf these«_m1nerais'was made b-y nreanAa,Aof.tneir.x—raj.(vdi_ffraeti.on
' ,'patterns \151ng themeasu‘rem‘ents grven bf Sdrem and Carneron(z)and by
’Rarndohr(-?’) as referenee standards | | .
- Cryp'to'me'lane is the 'rno's't abundant.' ef th'e. three" rninerale,

f. part1cu1arly in the sample deolgnated ]__,ot 1 | Lrth1onnor1L' 1s> more
' abundant 1n Lots 2 and 3 than in- ]_,ot 1 whlle pyrolue1te was unly

t(‘eb.served 1n vLots‘l and 3. V The oniy etnerrnetalyl‘lc rnlneral 1dent1f1(,d-
h ’)_;in‘_ tne,.«_ore samplesls ’.ﬁi;é‘s_ri?v_e ,'goethite whlch, ‘.'like’ ncr‘\j}.)tomelane," is.

' 'rnoS_t abundant 1n ]_,otl | : N .
Quartz, thernost common non- opaque m1nera1, ua'u’alt.y foftns a -
ery f1ne g‘ralne:d‘grnundn')ass vsrlth Varylné 'amounte. ef kaolln and
earthy goethlte. | Occasmnally, coarser gralns” of quartz are'present.,
.Crystalu of garnet around 30. to 46 m1crons in diameter,, are |
' abundantly dlasemmated thl ough Lots 2 and 3 and only sparlngly 1n.

‘ Lot 1 It was 1dent1f1ed as- spessartlte,, Mn3A12(8104)3 s the .



manganese~-aluminum member of the gafnet gseries, The determination
was based on the cell edge of 11,62 A calculated from measurements
of x-ray diffraction photographs.,

The occurrence of the manganese oxide rﬁinerals is discussed . |

separately for each of the three ore samples,

Lot 1l

The manganese oxide minerals are mu.ch more abﬁndant in Lot 1
than in Lots 2 and 3, Cryptomelane is by far the most comrﬁon of
these, lithiophorite and pyrolusife b‘eing rather scarce., The minerals
are p¥esent in a fine-grained groundmass of quart;, kaolin and
earthy goethite, | A |

Much of the crypt&mela.ne shows icolloform texture and occurs as
fracture or cavity fillings»or massive replacement of the gro_undmaés
(Figur_é 1). The §rypt6me1ane also occurs as fine intergrowths with
the quartz, kaolin anci earthy goethite in the groundmass. Small
g_a'rnei: crystals otcur occasionally in the groundma‘ss and some.are
partly rép;aéed by cryptomelane. A minor amount pf the groundmass
contains little or no manganese oxidé mine;‘a‘la: barren.areaa up to
2 mm across have been observed.

Cryptomelane observed in polished sections of Lot 1 exhibits. ‘
several ;hades' from whii:e to grey., This is particulafly nqticeéble

where colloform bands occur as cavity and vein fillings (Figure, 1)




and to a 1esser extent where crthornelanew 1ntergrown mthe .
: groundmass . Wh11e 1t wasthought at f1rst that th1svar1at10n m
‘:coieu'r m1ght be causedbythepresence 'ef:;axl{dt‘:ﬁer?rnine‘ral' none ' 4_ :
| vwas 1deet1f1ed b-y x-ray d1£fract1on tlnetho‘d‘sl." ﬁnder h1éh magmﬁcauion

| '(X ’2000) the 11ghter‘areas are found to consmt of sub spherwal

grains ‘;gp | te "a‘lbovut .é“‘;’ r‘mc‘rgn m dra’meter _“w}:1.1eh 'appe.a:r 'to:,fdet:reas e
1n31ze 1nthegrey arees . : It Qes also ‘.febser\‘red that pkleo:c'}:xreisrn aﬁ‘dv ‘

- an1sotrop1smdecreasem the grey areas wh1ch wouldbe expected o
W1th f1ner-gra1ned rnater1a1 Thelowerreflect1v1tythus 1nd1cated 1n L
the finor grained areas may be the reason for the variation in shade
of the cryptomelane. T -

| ‘I-vIasswe goeth'lte; 1nterlgrown w1th er.gr-;)tomelane vi'n many places, 1

wi.,39#?9?#“?9.-,tbr?[@?w% componont in such %#féréréwﬁb,%- Where

E R S

' present in a large mass of ‘goethite, cryptomelane occurs as, 1rregtila;r .

or ",c‘olr'l'oforrn blebs a‘nd_rja;éﬂ‘vfinef”ti}viread_s' (FigureZ) . ---I/n_di/ie'uvn_gsual

'odcurr‘ende' éeethité revplec'”e'd' 'gar‘ne‘t crys'td : ,}'evrﬁrfptemelan'ei'('vFi:gure, ‘3).-.
L1th1ophor1te, observed 1n only a. few Specimens from Lot 1
o occurs in the central parts of fracture £1111ngs (F1gure 4) Pyroluszte ‘

"":'wasv 1dent1f1ed in one spe‘c1r‘nen rn wh:ch 1t oceurs as' clusters of lath-

e tilre 'er,';r;stals ‘:interg'rev’m,with cryptomelane (-.F'igure: 5), ’ .
10 2 spectmen in which cryptomelane is densely intergrown with
 garactorich groundemass, Nght brownish-grey grains similss in
"s_:Ai‘.'ze "to':the vgarnetlér}:rstal"s? ;ré ér'e'eent.- ’I‘hese gra1ns are strongly
C amsotropm }rellow1ah orange to deep nlue.' ’I‘hey are too f1ne and

w1dely scattered to be 1dent1f1ed by x-ray d1£fract1on methods .




Lot 2

The manganese oxide minerals are much less abundant in Lot 2
than in Lot 1, While cryptomelane is still the most abundant
manganese oxide mineral there is a much higher proportion of
lithiophorite, Pyrolusite was not observed. |

The quartz~kaolin-earthy goethitg groundmass in these specimens
is profusely intergrown with small garnet crystals around 30 to
40 microns in diameter. The manganese oxide minerals are usually
concentrated into fairly regular bands or layers of varying density
and rangiﬁg in thickness from a fraction.of a millimeter to several
millimeters, In such bands cryptomelane has usually replaced
garnet crystals but may occur as irregular it;tergrowths with
lithiophorite (Figure 6). Lithiophorite, however, is almost always
" massive ahd was only once observed as replacements of garnet

crystals (Figure 7).

J.ot 3

The banded texture of the rock is made more apparent in Lot 3
by a higher content of manganese oxide minerals (Figure 8). As in
Lot 2,cryptomelane and lithiophorite are the most common manganese
oxide minerals although pyrolusite was identified in some specimens.
In contrast to Lot 2 where cryptomelane frequently replaces garnet

crystals, there is little evidence of such replacement in specimens

from Lot 3 (Figure 8), In addition to banded intergrowths of massive



4 éryptp_melang .and‘_llyithiopﬂ:orliin;e (b;igyur’e 9),:simiiar in_ttajx;gr,qwths ..O,f.
_p}’f.x_"oiuslité‘_‘ anvdﬁlni’thflppl?oi‘iite. of g‘v.é"éthit_e air,e.vtq,vbe, _f{'oltxp‘d océasicmally
(.i;‘ig.u-xfe‘ ’10).. In Qr;é "5p"ecvir‘rlxeri_ ‘thg ba.pd’ed a"ppe_‘ai‘a;vﬂc.e was: partially
. ',d.e:s_tvr_c;yéd by -:tlzoafs.é,_', irA:‘r.eg'ullar rr_x‘a'e’s;s'és,’.of c_(rypt’or’i';ela‘,ne'a:ncllv

- :' li_thiophorit"er.‘

DISCUSSION "ANIVD 'CbNC'LUS_IbNS
- The '6ccurferv1.ce""'of :thé .méﬁ:gahQSe o:ic'i'der "’rhif_levr_ai.sféi‘&ptor'helan.e,
. .lit_h'i'oph'orit.éi.-ér.xd 1P;'),g'01\isi£e is. quite .'cor;rxjplé:i,‘iﬁ; the Ghané ore éamples
dé.s‘cvribéd;',ir; 'ti;"is x.‘ép;cirt_‘. ,. .I’n_‘Lfc;f'l,.v'ﬁ;rhich. hastheh1ghest content of
'fﬁang'éﬁ'ésé ox1de .r;rx'i-'n'ex{a'l:s, ’tﬁe'y .ar’e,' ’1_1.c‘>t: onlyfound 1n :fr.a;vctures: -and,
cayi#i'eg up t(‘)“_s.'tlayv;al_x‘{a,l m1111meters in W1dth -_bufi—iﬁr'lavrgev 'pa;rt‘ a‘re.‘:-
denselymtergrown 1n the:"s:iirxﬂ‘ld:uncyl'ivhg' groundmas s ;Cvoi'rnp'c'y'sfz’ed 'o‘f :
- .--ve;‘y fipé' gr(a_ih"'ed quartz, kaohn andearthy goeth1te Only "r-n‘ir‘ivo'_r .ilp—'
S 'grvaa‘i'ngv of Lo_t;‘_li would be 'obiaiﬁéd'by éli_m’iia'g{ti’qﬁ'sf the s:{a‘aQLuv fr;'a;:'tion of
thegroundmass :Wh?ié.ii is 'f.x('ee;:f.’.rnanrg'ahés'e 'bi'xvi:dé'mi:néréls' ) The ,
- Mn:ﬁFe#ryati‘gis‘J"#ot Al‘li'k‘el'yv_tjo bé-invc’rg‘a'ase-d Vef};"rhuch;since rpassive
goethlte 18 1nt1mate1y mtergrown w1th the Jma;ﬁga,pvesg. oxxde ‘min‘era‘lsj."
.'Ip',Loi':"s.;‘ 2 ;nd 3, wl;’e?;le, the 'rﬁangiénvex%é' ékidé‘mihli;'elrélz.s.ér‘*e‘, .
"segreg'a'.:téd iptdulayéré o_f -banq}é,.in.'g.ajfngtt-r’ichfgfroﬁ#cl‘maé,s,4 upgrading
might .1‘3e more “sgé‘césé:{f‘qi.,- qut Sf the i?ron ?B(-RP;?'?-‘T‘S) t{Q.b_e contained
- 1nearthy goeth1te1n t{hela groundmas S'{', . Srt‘apfa‘,'ﬁra_t’i'dn; o'f;th'g igr,quﬁd‘mas_é
, f?'om "tl'rleAma‘ﬁ)é‘?.hése" r1ch :13;_)‘(4eré mlght ,thbev‘re’fo:r"e" :;{g;-’dqcpi the i;.'lon Ny

content of the manganese concentrate.




;I_‘_he possibility of upgradiqg_hy ‘ppySic_!al separation ov_fig}gaﬁﬂe_ i
manganese oxide bands in Lots 2 and 3 from the intervening layers of
groundmass may be reduced to some extent by the spessartite content.
of the groundmass,

(2)

In a paper by Sorem and Cameron' ' a detailed description is given
of a manganese ore from Nsuta, Ghana, The exact source of the
present ore samples is not known, but i‘t appears likely that they
originate from the same deposit, The ores are similar in rnineralo-gical_
~ composition except for one notable difference: the most abundant
manganese oxide mineral found in the Nsuta ore, and designated as

" Nsuta Mnbz" by Sorem and Cameron, was not observed in the

present samples,
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