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petrology and isotope data
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Pestome. ITnatoro bamyn e yact ot KamepyHnckara Bynkancka suaust (CVL). ITono6HO Ha npyrute ByJIKAHCKHU ILIa-
ta (bammuiexe, Anamaya) To € GopmupaHo ciencTBue Ha edy3uBHa AedHOCT. V3rpaneHo € OT IyKHaTHHHH 0a3aiiTé
(51,8-46,7 Ma), cBbp3aHu C LEHTPAJIHU BYJIKaHU C Bb3pacT 45,5-44 Ma u ¢ xBaTepHEepHU MOHOTeHHHM ByjkaHu. [locien-
HHUTE Ca MU3TPafieHH KaKTO OT €KCIUIO3WMBHHM, Taka M OT e(hy3WBHH IPOLYKTH, BCPEX KOUTO Ca W aHKAPAMHUTOBUTE HOTOLY
(0,82 Ma) ¢ mpusmaTu4Ha HaIyKaHOCT B pailoHa Ha KytaGa. ToBa ca maduunu ckamu (42,8 < SiO, < 43,6 Tern.%), He-
HacuTenu no oTHomenue Ha Si0, (12,9 < CIPW normative Ne < 14,9 tern.%). REE orromenus (30 < Lay/Yby < 31 u
19 < Cey/Yby < 20) u uzotonnure mannu (0,703263 < 87Sr/30Sr < 0,703285; 0,518670 < 43Nd/'*Nd < 0,512877) ca no-
no6HM Ha Te3u B noBedeTo JaBu Ha CVL. Aukapamurture Ha Kyraba mpousimsart oT acTeHOC(hepeH MaHTHEH U3TOYHHK
ot HIMU Ttumn.

Kawouosu 0ymu: aHkapaMuTH, aJikajieH ByJkaHu3bM, Tepuuep, KBatepuep, K/Ar Bb3pacrt, uzoronu (Sr, Nd),
MaHTHEH pe3epBoap, miato bamyn, KamepyHcka ByjIkaHCKa JTUHUS.

Abstract. The Bamoun Plateau is one of the main plateaus of the Cameroon Volcanic Line (CVL). Like the other pla-
teaus (Bamileke, Adamawa), it was emplaced by an effusive volcanism. This produced fissural basalts (51.8-46.7 Ma)
extruded by central volcanoes (45.5 to 44 Ma) and recent (Quaternary) monogenic volcanoes. These recent volcanoes have
been built by both explosive and effusive volcanisms from which ankaramite flows (0.82 Ma) were emplaced. These anka-
ramites outcrop in the form of prisms at Koutaba. They are mafic (42.8 < SiO, < 43.6 wt.%) and silica undersaturated
(12.9 < CIPW normative Ne < 14.9 wt.%). REE ratios (30 < Lay/Yby < 31 and 19 < Cey/Yby < 20) and isotope data
(0.703263 < 87Sr/36Sr < 0.703285; 0.518670 < 14*Nd/!*Nd < 0.512877) are similar to main lavas of the CVL. The Koutaba
ankaramites originated from an asthenospheric mantle source of HIMU type.

Key words: ankaramite, alkaline volcanism, Tertiary, Quaternary, K/Ar ages, isotopes (Sr, Nd), mantle reservoir,
Bamoun Plateau, Cameroon Volcanic Line.
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Along the CVL, the Bamoun Plateau lies within lon-
gitudes 10°40'-10°56' E and latitudes 5°36'-6°00' N,
covering an area of about 900 km?. The flood basalts
are essentially transitional basalts that outcrop in the
western part, mainly near Bangourain and Foum-
ban, while alkaline basalts outcrop in the south-east-
ern part, around Foumban and Koutaba (Moundi et
al., 1996; Moundi, 2004; Moundi et al., 2007). The
Bamoun flood basalts (BFB) represent the oldest
dated lavas from the CVL (“K/*Ar ages of 51 and
46 Ma, Ménard et al., 2002; Moundi, 2004; Moundi
et al., 2007). The Precambrian granito-gneissic bed-
rock mainly outcrops in the north of the Bamoun
Plateau.

This paper presents new geochemical data of the
Koutaba ankaramites, witness of a recent volcanism
within the Bamoun flood basalts (BFB).

Analytical methods

Whole rock geochemical analyses

Whole rock geochemical analyses were prepared at
Eidgendssische Technische Hochschule (ETH), Zu-
rich, Switzerland. The major elements were deter-
mined by X-Ray Fluorescence (XRF) on glass. The
powders, melted after ignition and Li,B,0, addition
(in the ratio of 1/5) in platinized gold drying ovens
at 1150 °C, were analyzed with the Philips (PW 1404)
automatic sequential spectrometer at “Fidgendssische
Materialprungsanstalt” (EMPA), Dubendorf, Switzer-
land. The results were then corrected for deviation,
background and material effect. Loss of ignition
(LOI) was obtained by calorimetry after ignition of
the powders and of FeO. CIPW norms were calcu-
lated on an anhydrous basis according to Middlem-
ost (1989). Trace element concentrations were deter-
mined by XRF using batteries, and 10 grams of the
rock powder of the samples were analyzed using the
“Background” synthetic method in which the major
element concentrations are known. The detection lim-
it is 3—10 ppm. The REE were analyzed by ICP-MS
(Inductively Coupled Plasma Mass Spectrometry)
with ELANS5000 Perkim Elmer Sciex at the EMPA,
calibrated with pure standard solutions, with a de-
tection limit of 1-10 ppb. For all these analyses, the
USGS reference samples were used for calibration.

Mineralogical analyses

The mineralogical analyses of the rocks were done
at ETH, Zurich. The minerals (polished thin sec-
tions) were analyzed with the CAMECA SX50 mi-
croprobe equipped with 5 crystal spectrometers. The
incident ray was fixed at 12 kV and 20 nA for a total
time of measurement up to 96 s. Eleven elements were
analysed with variable peaks of 10 s (Si, Al, Ca, Mg,
Na, K) or 24 s (Fe, Cr, Ti, Mn, Ni) while a PAP cal-
culation automatically corrected the raw data of the
quantitative mineral analyses; this is a modification

of the ZAF correction procedure. The Super Probe
JEOL 8600 was used to obtain a regrouping of all
the images of the deviated electrons. Mineral stand-
ardization calculations were carried out as follows:
clinopyroxene 6 cations and 12 charges; plagioclase
5 cations and 16 charges; titaniferous oxides 2 cati-
ons and 6 charges; olivine 3 cations and 8 charges.

Isotope analyses (Sr and Nd)

Isotopic analyses were carried out at the Centre de
Recherche Pétrographique et Géochimique (CRPG)
of Nancy, France. The samples were first dissolved
in a mixture of Hf, HNO, and HCI and isotopic com-
positions were measured using the Finnigan CHECH-
MATE 262-RPQ apparatus.

Geochronological analyses (K-Ar)

Geochronological analyses (K-Ar) were done at the
Université de Bretagne Occidentale, Brest, France.
The age determinations were done on a “whole rock”
fraction of the samples: groups of grains (diameter
0.30 to 0.15 mm) were taken for the measurement of
mass spectrometry, the isotopic composition of ar-
gon and the concentration of radiogenic argon (*’Ar).
The “whole rock” concentration of potassium was
determined by atomic absorption spectrometry and
found to be 0.77%. The ages were calculated using
the constants recommended by Steiger and Jager
(1977), and the uncertainties by standard deviation
calculations using the Mahood and Drake (1982)
equations.

Petrography and mineralogy

The ankaramites are found within the Koutaba fis-
sural alkaline basalts, which is a part of the Bamoun
flood basalts (BFB). Good outcrops are abundant
around the Mamevouo region. They form prisms (10
to 30 cm in diameter as true and false colonnades in
a sector of 4 by 2 km (Fig. 2). Here, the direction of
inclination of the false colonnades and their exten-
sion show that the lava flows originated from joints
of strike N90. These outcrops are generally of flat
relief but may form locally volcanic cones with gen-
tle sloping sides (about 20°).

The Koutaba ankaramites are dark grey in colour
and their textures are porphyritic microlitic. The same
mineral phases are found as phenocrysts and as mi-
crolites: clinopyroxene constitutes 55 vol.% of the
whole rock, coexisting with olivine (15 vol.%), plagi-
oclase (10 vol.%) and titaniferous oxides (6 vol.%).
Moreover glass (14 vol.%) coexists with microliths in
the groundmass. This mineralogical composition is
clearly different from that of the BFB, which con-
tain more than 50 vol.% of plagioclase, less devel-
oped clinopyroxene, and little or no olivine. The
chemical analyses of the main mineral phases of the
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Fig. 5. REE spectra for representative samples ankaramites of Koutaba (I117) and of Bamoun flood basalts (EF transitional and
P4 alkaline) normalised to chondrites according to Sun and McDonough (1989)

®@ur. 5. REE xonaput-HopMupanu (xoHaputH no Sun, McDonough, 1989) xpusBu Ha mpeacTaBUTeIHM aHAJIM3M Ha aHKapa-
mutu ot Kyraba (I17) u Ha nokpoBHute 6asanru Ha bamyn (EF-npexoanoankannu u P4-ankananm)
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Fig. 6. Nd and Sr isotopic diagram
Analyses: ankaramite (I17); alkaline flood basalt of the Bamoun Plateau (P4); transitional flood basalts of the Bamoun Plateau
(EF and B14); gabbro (G1)

Field of other lavas from LVC (Mount Cameroun and Mount Manengouba, Halliday et al., 1990), fields of Fangataufa, French
Polynesia (Bardintzeff et al., 1994); of tholeiite and of alkaline lavas of Hoggar (Taharaq, Algeria) (Ait-Hamou et al., 2000), of
Ethiopia (Pik et al., 1999), of Kerguelen (Bardintzeff et al., 1994; Gautier et al., 1990); MORB and mantle compositions DMM
(depleted), EM1 (enriched), HIMU, following Zindler and Hart (1986)

@ur. 6. Nd u Sr n3oronHa guarpama

Anammsu: 117 — ankapamut; P4 — nokposen ankasien 6a3ant; EF u B14 — nokpoBHUM mpexoqHOasIKajdHu 0a3aJiTh Ha IUIATOTO
Bamyn; G1 — rabpo

ITonero na npyrure jaBu Ha LVC (Mayut Kamepyn u Mayut Manenry6a) e mo Halliday et al. (1990), na ®anratoda, ®pencka
TMonuuesus — no Bardintzeff et al. (1994); na Toneutute u ankanuaute JaBu Ha Xorap (Taxapak, Amkup) — no Ait-Hamou et al.
(2000), na Etnonust — no Pik et al. (1999) u na o-B Kaprenen (Muauiicku okean) — o Bardintzeff et al. (1994) u Gautier et al.
(1990); MORB u manTuitaute cbctaBu DMM (o6ennen), EMI (o6oraten), HIMU ca no Zindler, Hart (1986)
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rather young. They are similar to those obtained on
alkaline basalts of the CVL (including alkaline BFB),
which group around 0.703325 and 0.51289 respec-
tively (Halliday et al., 1988; Nono et al., 1994; Rank-
enburg et al., 2005). They are typical of the HIMU
reservoir (high p, where p is 28U/?%Pb). They are clear-
ly different from those of the transitional BFB (sam-
ples EF and B14) with average values 0.7045 and
0.5126 respectively that evidence the role of EM (En-
riched Mantle) source.

The ankaramites of Koutaba have been emplaced
during Quaternary (“°K/*°Ar datation of 0.82 % 0.05
Ma, Moundi et al., 2007; Table 2). The BFB, which
are crosscut by these ankaramites are clearly older,
dated of 51-46 Ma (Eocene) (Moundi, 2004; Moun-
di et al., 2007).

Discussion and conclusion

The Koutaba ankaramites, which crosscut basalts of
the Bamoun Plateau in its south-eastern part, are
mafic (42.8 < SiO, < 43.6 wt.%) and under-saturated
(12.9 < normative nepheline < 14.9 wt.%). The crys-
tallization of all the mineral phases has been proba-
bly influenced by a low silica activity and low oxy-
gen fugacity. The temperature of the beginning of
the crystallization is 1027 °C, with exsolution of ti-
taniferous oxides at 966 °C.

Ce/YDb (71-74) and Sm/Yb (5.38-5.70) ratios wit-
ness that the ankaramites originate from a rather deep
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