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Abstract
The MVT-type Pb-Ba mineralizations of the Mibladen ore deposit are hosted by Jurassic carbonates as
well as Infracenomanian conglomerates and sandstones. The mineral paragenesis is mainly composed
of galena and barite with lesser chalcopyrite and pyrite, accompanied by supergene oxidation minerals.
This ore deposit is the result of a major epigenetic mineral stage with economic orebodies occuring as
replacement of pre-existent carbonate rocks, �llings of karst cavities, interstratal joints, collapse-breccias,
fractures and faults. Structural and microtectonic analyses we carried out in this ore deposit, allowed us
to highlight two main fracture networks controlling ore deposition within karst cavities and interstratal
joints: i) NNW-SSE to NNE-SSW trending tension gashes and normal faults; ii) ENE-WSW to E-W trending
reverse faults with strike-slip components and transtensive relay zones. All of these structures are
developed under a regional compressional tectonic regime divided into extensional and transtensional
episodes (σ1-σ2 and σ2-σ3 permutations) with sub-meridian σ1 axis and sub-equatorial σ3 axis. This
compressive tectonic event caused the uplift of Mibladen area and favored the circulation of mineralizing
�uids along the NW-SE and ENE-WSW major faults such as Amourou and Aouli Faults, during the
Infracenomanian period (Upper Jurassic-Early Cretaceous).
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Figure 1

Location of the Upper Moulouya lead district, modi�ed from the geological map of Morocco at
1/1,000,000 (Hollard et al. 1985).
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Figure 2

Geological map of Mibladen (Raddi et al. 2013, modi�ed).
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Figure 3

Synthetic lithostratigraphic column of Mibladen with associated Pb-Ba mineralizations (Aouli and Zeida
mineralizations are not represented here).
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Figure 4

Spatial distribution of mineralized occurrences in the Mibladen ore deposit (Felenc and Lenoble, 1965,
modi�ed).
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Figure 5

Arrangement of Pb-Ba mineralizations within different terms of the Mesozoic series of Mibladen. (Gn:
Galena, Brt: Barite, Cer: Cerussite. This is valid for all the following �gures).
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Figure 6

Gitological characteristics of Pb-Ba mineralizations in the Mibladen ore deposit. a) Barite strata
interbedded in Early Liassic dolostones. b) Dissolution structures within Middle Liassic dolomitic
limestones in the O mining site. c) Karst-�lling of Middle Liassic limestones in the Dalles mining site. d)
Impregnation of Infracenomanian conglomerates in the AB5 mining site. e) Karst-�lling of Middle Liassic
limestones in the AB2 mining site. f) Interstratal joint-�lling in the Dalles mining site. g) Dissolution
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structures within Middle Liassic dolomitic limestones in Marguerite mining site. h) Mineral paragenesis of
T Ouest mining site.

Figure 7

Structural control of Pb-Ba mineralizations in the Mibladen ore deposit. a) Fracture responsible for ore
deposition in the Middle Liassic-Infracenomanian contact. b) Circulation of metalliferous �uid into a sub-
vertical fracture and its deposition in karstic cavities. c, d and e) Fractures responsible for circulation and
deposition of Pb-Ba mineralizations into Liassic interstratal joints.
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Figure 8

Rose diagrams for mineralized structures in the Mibladen mining sites (green: reverse faults with strike-
slip component, blue: tension gashes and normal faults, n = number of measurements. Equal-area
stereographic projection, lower hemisphere. See measurement sites in Fig. 4).
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Figure 9

a and b) ENE-WSW striated reverse fault �lled by Pb-Ba mineralizations in the S mining site. c to g)
Transtensive relays and pull-apart openings along N70 to N100 trending faults. NNW-SSE tension gashes
�lled by Pb-Ba mineralizations and hosted by: Bajocian limestones (h) and Middle Liassic dolomitic
limestones (i).



Page 12/14

Figure 10

Results of the reconstruction of stress �elds responsible for Pb-Ba mineralizations emplacement in the
Mibladen ore deposit. a) Corresponding stereoplot of mineralized reverse faults. b to l) Corresponding
stereoplots of mineralized tension gashes. Stereograms (equal-area stereographic projection) with traces
of fault planes and tension gashes, observed slip lines and slip senses, ratio R value, distribution
histogram of the mis�t function F5, F5-mis�t function, the principal stress axes (σ1, σ2, σ3) are reported.
See measurement sites in Fig. 4.
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Figure 11

Statistical analyses of o1, o2 and o3 stress axes reported in Fig. 10 (equal-area stereographic projection,
lower hemisphere).

Figure 12
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Simpli�ed schematic model for the Pb-Ba mineralization emplacement in the Mibladen ore deposit during
the Infracenomanian period (Upper Jurassic-Early Cretaceous) (without scale).


