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LEAD ISOTOPES OF SOME LEAD-ZINC DEPOSITS OF THE
OUARSENIS MTS, ALGERIA

i, |

Abstract: Lead isotope ratios of galenas from ore deposits of the Ouarsenis
Mis, Algervia, are presented. They ave compared with similar mineralizations in
Tunisia, Morocco and Furope in connection with genetical problems and the
possibility of regenerated  or secondary hyvdreothermal origine A zonal arean-
gement in the distribution of lead isotope vatios is emphasized: with oldest
patterns and ages in Moroceo and voungest in Tunisin.

Thronghout the vast northalvican region between Tunisia and Moroceo Tead and zine
are the most important elements from o metallogenctic point of view, They form many
economically very important deposits as well as innumerable orve indications,

Past studies were rvestricted mainly to large deposits and their practical problems.
As many of these were exhansted or approach exhaustion more stress is recently given
to detailed investigations and 1o the solution of theorctical questions coneerning e
formation of ore concentrations with the linal aim to lfind o clue 1o a rational prospec-
tion for buried and hidden deposits. The study of lead isolope ratios represents one ol
leadd isotope ratios represents one of the methods which can provide a better under-
standing of the oflten very complex genctical problems of ore deposits.

Signilicant number of lead isotope ratios from North Africa were published only for
moroccan (I Go Houtermans et all 19560 and tanisian (), Kantor et al. 1968
lead-zine deposits,

The autors object in earrying out his investigalions was to verily o Sehneid e
hiahns and J. Bolzes (19510 views aboul the secondary hydrothermal (or rege-
nerated) origin of the lead-zine mineralizations in Tunisia. Their theory, according 1o
which varisean deposits of the basement were during the Tertiary (Neogene) transfered
without important additions ol radiogenie leads by barren hydrothermal solutions into
the higher laying mainly erctaceons. 1o lesser extenl also jurassic and terliary rocks.
proved to he untenable,

Lead isotopes in tunisian galenas display according 1o our investigations in general
similar ratios as late tertiaey deposits in Centeal and S Earope. Close genetical relations
between these curopian deposits and the neogene magmatism (voleanis
andd nniver

) oare evident

sally aceepted.

There is in addition. o marked difference in the isotopie composition of lead hetween
the tunisian deposits and most of the curopiin deposits in triassie carbonate rocks, The
last type being regarded as of svngenetie- Geatiform) or regencrated origin, Their lead
pattern is old-Bleiberg(Bl-tvpe of F. GoToutermans (1L e).

Whilst the tnisian deposits are characterized by vounger leads (higher contents of
raiogenie isotopes). the opposite is Tound in Morocco, . G HHoutermans et al

[ocoeoubd prove that the most widely disteibuted isotopie pattern of morocean galenas

THRNDe loes J0 Kantors Csen Dionxy Stae bostitote ol Geology, Bratislava, Mivoska

dol. 1.
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is similar o varisean lead of Europe. Tnthe SW parts of Morocco praceambrian lead
Ivpes are nol uncommaon.

From this briel suevey follows: There is in Novth Africn o macked tendeney i lead
isolope ratios Lo acquire Trom the West (OMoroceor 1o the by alpine arogenelic move-
ments litle alfected eastern parst (Tunisial suceessive younger and younger patlerns,

[p to the present very Tew published dsotopic data are available Trom the eentral
part (Algeria) althongh they are ot less important for g plansible aned relinble
interpretation of the metallogeny, To T at least paretly this wap i the aime ol onr
isolopic nvestigations of o limited nomber of galenas Trom the culminating massiv
ol the Ouarsenis Mis,

The Ouarsenis Mis are located about 100 Kkins SW Trom the eapital Maiers as o parl
of the Tollian Atlas which extends between the Mediterranean Sea and  the High
Plateaus. The Owarsenis belongs o the Southern Tell which s separated From the
Northern Tell by the depressions of the Chelil and Modéa,

The eulminating point Grand Pie (Kel Sidi Amae) is with 1933 m the highest point
ol Western Algerie,

The geology of this part of the Ouarsenis has been recently studied i detail by
[. Calembert (1952, 1055 who summarized also the results of older authors,
M. Mattauer (1958 published a monograph about the castern part of the Ouarsenis
with certain remarks and supplementary observations regavding the culminaling massiv
(Tig. 1).

A survey ol the ore deposits. based mainly on his own investigations. partly on
those of D Dussert (19100, D. Dussertc Go Bétier (1932) and o Blondel
(1935) was given in o paper by Lo Calem bert (1954,

The culminating massiv ol the Quarsenis is according o the cited papers huilt by
trinssic, jurassic and erelaceous rocks.

Trias plaved an important role in the teetonie development through iCs extension
in the area is rather limited, 1 consists of gvpsum, dolomites. shales. ervstalline schists
and basie rocks.

e, 1. Seetion of the ealminating massil of the Ouarsenis Mis, Aer Mo Mattaner 1958
| — Trinssic, J; — Lower Lins, Jo — Middle-Upper Lins-Dogeer, Jy — Malm, n — Neocomian,
(51 — Clansayesian-Albian, C; 5 — Upper Albian-Cenomanian, €y — Senonian, Mi — Miocene,

cireles indieate approximative position of analyzed samples,
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To the Inlralias belong according 1o their position ealearcous dolomites and
dolomites with local indications ol ores, These rocks are overlain by massive. light co-
loured limestones ol paleontologically proved middle Liassice age, They conlain all
ceonomically important lead zine deposits of the arca.

The upper Liassic lavered limestones. cherty limestones and conglomerates are
barren ol lead-zine mineralizations.

The Dowgger consists mostly ol Tavered limestones. cherty Timestones and subor-
dinate sandstones.

Marls and vaviegated. nodulous or compact limestones |n‘{‘\’;1i1 i the M alm,

In the lower part of the Ncocomian variegaled limestones. slab-like limestones
were  deposited  whereas  sublithographic marls are charactevistic for the  yvounger
sedimentation,
lations ol
(Alho-aplian Flysch).

The disteibution of the stratigeaphic members in the area is given in the schematized
map constracted by Lo Calembert (L) as well as i vertical seetions in the
mterpretation of Mo Mattauer

For the A Il tan amd Nhian marls. slates with Il'ns-Hh:lpl'i] inle

sandstones and Toeallv conglomerates ave tvpieal representants

Several units with dilferent steatigraphical and tectonie evolution have been recognized
by L. Calembert (hoeo and Mo Matawer in the culminating massiv., Among
them those of G
for isalopic investigalions,

wl Pie. Rokba el Nba and Djebel Belkairet which supplicd samples

The Tiest unil is owing 1o execellent exposures well aceessible 1o observations and
consequently Faiely well investigated, The sumnuat of the Grand Pie as well as ivs pre-
coepites arve Tormed by o subhiovizontal jueassic series. Ao inverse sequence was in this
unil Toound by Lo Calemberr: Lower Hassie rocks Torm the summil of the Grand
Pic. They are underlain suecessively by vounger and vounger members with tithonian

marls and Tinestones approximately 500 w0 helow the summnil.

The reversed unil comprising members Trom the Infralins, ineluding the albo-aptioan
Ilvseh lies on o cretaceons servies having o normal sequenee,

I Calembert (Loes held the reversed series Tor the Tower wing ol an overturned
anticline, Tn the interpreetations of MU N attaw e laree seale overthrusts and nappes
were [or the teetonie evolution of the Ouarsenis important,

Contrary Lo the sublorizontal jureassic series ol the Greand Pie. the units of Rokba el
Atha and Dy Belkairet are steeply inelined and have o different stroetural position,
Both are supposed 1o represent crooted™ extrosive bodies ol prevailingly jurassic

lhmestones, Their contaets with the connteyv-rocks are from three sides abnormal, On
one side lI:iEI.‘I“)' the S or S thes are overlain ||_\' the cretaceous F|)'9~'f'h in a more
or less normal way,

Navrow hands ol trinssic rocks fmosthy gvpsuml ocenr olten al the teclonie conlaels

between the extrusive bodies of jurassic limestones and their cretacceons Tyseh envelope.
Ore deposits

Goraond Pie kel sidi Nard

N ocreater noumber of more o less individuabized ore bodies 1s known Trom the Greand
I'il', Besides the 1|['|)U-€i|l'\ __y_'fli-\ tlis rochors™ ceanomie ores are coneenlealid in the <o
called collmnps. Ns indieated the ore bodies are colummnar or tobular in shape. mostly
steeplyinelined with o the upper parts o lateral transitions into Ivpieal veins or

tereenlar metasonalie hodies,
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Columu No 2 deseribed by L. Calembert is a peenline mineralization, In the
lowest parts it is a tube reaching 20 m in diameter. The Tilling consists chielly ol barite
with irregulaely seattered galena-sphalerite-pyreite. Galena prevails over sphalerite and
the spare pyrite is accompanied by some mareasite, The calier marveasite is olten
replaced by pyrite a Teature observed inomany lead-zine deposits o Novth Alreica.
especially: Tunisin, According, Calembert aee the sulphides younger than the barite
mincralization. Al minerals are coarse-grained,

The primary sulphide-sulphate mineralization of Column No 2 05 swrrounded by an
smithsonite envelope of changing thickoess, From it run at places radial veins. The
tubular body changes in the upper parts inoa Ivpieal vein which further communicates
with a cave svstem.

Ore deposi

s of the Grand Pic ave vestricted Lo middle Lassie imestones,
The lead isotope ratios ol galena Trom Coliin No 2 aee:

204 200 207 208
|.364 ”,-"Iu 24.97 %, 3123 %, SRRTAY m
1.000 18,30 15.56 384D

2408 100.00 25.00 210,05

Rokba el Ntbha (Nord

About 2.5 kms NW ol the Grand Pie. Columnar mineralization ol dreegular shape.
Near the surlacee not unlike Column No 20 conununieating with a cave rimmed with ron
bearing smithsonite, cerussite. hyvdrozinkite. With depth the ore body approaches the
tectonic contact between the extrosive Tiassie limestones and the Thsel and - heeomes
less inelined.

The up o 10—15 m thick primary zone with sphalerite. galena pyreite. mareasite.
caleite and Tluorite extends in the deeper parts below about 1050 m a0 s, 1L

No mineralization of the contacts has been observed. the ore bodies being conlined
to limestones of middle  liassie age as al the Greand Pie,

Two walena samples were analvzed, the Fiest Trome the apper. the second Trom the
lower parts of the deposit, Resulis:

2004 200
sample 1: 1.356%, 240610,
1.000 1841
2403 100,00
sample 2 1361 ", 24,08, :
1,000 8.0 OS54
5440 100,00 =400 210.00

Belkairel

Approximately 3 kms SE of Grand Pie. More ore hodies. the most important heing
the Deposit ol the Cave UGite de Ta Grotte™)

As al Rokba the tbular ore body is dreegular. subvertical near the sorlace. less
inelined in depth, The irregularity is aecentuated by oaovich system of veins, veinlets.
stockworks and disseminations veaching up (o 20 m from massive ores.

i’}'l'ilt' dominates in the deepest (LI ol the ||:-|m.~:ii. It is concenteated inoa leclonie
zone and contains at places workable Tead-zine coneentrations,
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Towards the surlace ])_\'l'i!l' s replaced by sphadevite with subordinate galena whilst
smithsonite = typical Tor the uppermost oxydized zone.

The mincralization of Belkairet is more complex than those of Grand Pis and Tokba.
The main orve-hody seems 1o be composed of a series ol suceessive lenses noa tectoni-
cally distuebed zone, The velations of this body 1o other ore types (stockworks, veins.
mineralized breecias at the castern extreusive contactr are nolb clear and need Turther
investigations (1. Calembert,

Minerals of the deposit: sphalerite. galena, pyrite. mareasite. caleite. smithsanite,

The isotopis composition of galena from the contact deposit (mineralized hreeeia

204 206 207 208
]‘::.-)2 U‘-'.u '..')“T o .fl 2 | . IT ”..n ,'}'l,ﬂ I i (1]
1.000 |8.54 15.66 GRT6

03 100.00 RAAG 200.05

L. Calembert (L) supposes Tor deposits of the Ouarsenis Mis, eertain relations

between the tectonie of the basement. the evolution and changes of the Tacies and the
mineralization. Changes into ealearcous-dolomite Tacies as resull of teetonic movements
in the sedimentary hasin are regarded as Tavourable, and Trom the interaction ol all
factors important deposits may resull. Though extrusions™ ol triassic rocks are often
observeds no genctie relations hetween these upwards movements and mineralizations
T'l|1[|l_| lll' ri'“r“].

The lead-zine deposits were Tormed alter extrusion of the Trinssic. towards the end

of the Tolding and later, The tertiary age ol o paret or of the whole mineralization is

not excluded T Calembert Lo,

The isotopie composition ol lead Trom the deposits CGreand Pie and Rokba ol Niba s
Ill'f”'lil'““l\' Eill'”lil'n’l]. i“(lii'“l‘ll]:_r l]ll‘ SO sonree Hllll A,

Higher contents of radiogenie Tead are o the sample Trom Belkairet, A somewhat
vounger age san therelore be admitted Toe this mineralization, Tt would not be i
contrast with the geological observations of the conlaet (|l'|m.-;it.

Inoall gadenas Trom the Ouarsenis Mis the isolopie constitution is ol considerabls
older pattern than in the evidently neogene deposits of Centeal and SE Faropee,

These Tate tevtiaes leads are ussoally within the Tonirs:

204 20 7 RIS
[.325—1.350 25, 15—25, QOR=21.10 A2 A—=0250
1.000 18.77—19.05 15.70—15.90 IR.56—39.40
5.250—=5.333 100 S206G—85.97 2047220040

The Tead ol the Ouarsenis deposits s similae patterns as i hydeothermal galenas
i varisean deposits ol Fuorope as owell as inomany steatifornm Gind metasomatie
deposits Trome the Trinssic ol the Mps. Cirpathians, ctes The Tatter tvpe being by some
authors regarded as remobilized or regencrated from older. vavisean. deposits, The
i_\ll'll[}il' constitution does not excelude such an illlwl'|r|‘1'l:|linn letherae (AR ol 19, (.

HHouwterrmans,

The Tiits as given Tor the Fast Mpine Trioassie by A Goedalern N Goridinen-

Felder Fosehroll THOGT and similar deposits of the Carpathians alter 00 Koaon-

Lor o al L e:
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204 200 207 208

Alps:

1338 —1.354 24.79—24.96 20.21-21.35 22 A8=052006
1.000 18,58 —[8.6G0 15.68—15.88 TSI e )
S.376—=0.441 100.00 S5.05—85.59 D),I7=212.47
Carpathians:

1344 —1.370 24,82=25.08 21,24-21.42 02.32=52.40
1.000 I8, 12— 1879 I,':.ii’a—l.’n_h'l AR, 24-08.95
2.350—0.020 100,00 A .GO—86.30 203.60—211.08

By similar relations are characterized certain lead-zine deposits ol the stratiform
Ivpe in jurassic limestones of Moroceo, Their isotopes have been studied in Bern by
G.Choubert. P Eberhardi, J, Geiss, F. G Hootermans, I Signer
CHO5G).

204 206 207 208
Towissit. near Bou Beker:
[.341 RERt 21,23 a2.00
[.000 18,00 15,85 S8
5591 100.00 85.33 201,20
Mibladen:
1.352—1.358 24 {3 —24.80 21,28—-21.37 32A45—52.50
|.000 |=a0— 1857 15.67—15.81 AR.05 =080
AN —04064 100.00 S5.60—86.07 HLo=211.2

< reaarded by o Voirin (DG as ol post-

The deposit of Toussit (Bou Beker
oxlordinn-praceoceniann age Ph-Zni with o Tater superimposed Tead mineralization in
the Miocene,

AMier B Felene P Lenwoble (19620 the dead-zine deposits ol Mibladen were
formed during the interval between the Lias and Infracenomanian, Basal conglomerals
o eretaccons age contain pebbles of barite Tfrom the mineralized Middle Lias, The
authors are inelined 1o regard the main mass of the ores as syngenclic with younger
<uperimposed mineralizations of lesser importanee. In the Haute Moulouya to which
the deposit s of Mibladen helongs 4 mineralizations were distinguished by AL 1m hoer-
oy (162

[, postivinssic-pracliassic (veinse 20 intealinssic: 30 praceenomanian ad A0 posteeno-
mamian Gilasian). AL part of the mineralization in lassic earbonates and marls s
regarded as svngenctie,

L conteast o Moroceo, most ol the tunisian lead-zine deposits are conlined Lo car-
honate rocks of cretaceons age, The isotopic pattern of Tead is here considerably vounger
Jokantor Mo Ry bdae Ko Dillnberger 1OG63),

Jiassic earbonates onteropp only lmited areas in Tunisiae In NW ol the Country
S ol Tunist they contain the lead-zine deposits ol Djebel Ressas. Zaghonan and
Djebilet of Kohol, M belong to the gronp ol deposits with the voungest pattern of
lead in Tunisia,

204 206 207 208
130 —1.335 20,34 —=25.406 21.05=21.07 02175226
[.000 IROS— 1014 15.78—15.451 39 15=23
522402068 100,00 S206—80015 204.87=2006.14
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The lead-zine deposits of the culminating par of the Ouarsenis Mis, in Algeria
display by theiv geological setting and isolopic constitution  cerlain similarities (o
analogous deposits Trom the Lias of Moroceo. Their origin Trom juvenile hydrothermal
solutions during the Tertiary is aceording 1o the lead isotope ratios almost exeluded.

The rvatios are in better harmony with o mesozoic age of the deposit. Though
a simple remobilization of these lavge deposits in L Sehneiderhahn’s sense
is improbabic. certain influence of the practrinssic basement on the generally older
pattern of lead (B-type 190 G. Hootermans) in Moroceo and Algeria can bei
admitted.

Lead isotope investigations do not support IS¢ hneiderhaho’s and J. Bol-
ze's views regavding the secondary hydrothermal origin of tunisian deposits as already
outlined by J, Kantor Mo Rybdar Ko Dilinbevger (L e,

In North Mricac o general inercase ol radiogenie lead in galenas can be observed [rom
the Woto EL The morocean deposits are characterized by the oldest. the tunisian by the
voungest patterns,
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