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Abstract

This paper presents principally the textural and geothermometric evidence of polymagmatic activity at a
monogenetic volcano along the Cameroon Volcanic Line (CVL) in a bid to contribute to the global
understanding of how such volume-limited basaltic magmatic systems operate. Preliminary geochemical data
presented show that the lavas are alkali basalt and basanite (SiO,: 40.42 — 47.59 wt%, MgO: 7.61 — 9.13 wt%)
and are petrographically indistinguishable. They outcrop as low mounds of columnar basalts associated with
sparse pyroclastic materials. The lavas are fine, porphyritic with phenocrysts of olivine and clinopyroxene set in
a plagioclase microlite-dominated hypocrystalline groundmass. Olivine has two distinct populations: grains that
are anhedral to glomerocrystic with spinel and plagioclase inclusions and usually have resorbed margins (olivine
1); and grains that are euhedral, sometimes skeletal, with a thin and well preserved rim (olivine 2). Similarly two
clinopyroxene crystal populations are recognizable: clinopyroxene grains that are resorbed, dismembered, with
sieve-textured cores and irregular core-rim margins (clinopyroxene 1); and euhedral clinopyroxene grains
partially enclosing olivine phenocrysts with sector and hour glass shape zoning (clinopyroxene 2). These textural
features suggest that the eruption was caused by an influx of a fresh batch of magma (that crystallized olivine 2
and clinopyroxene 2) into a fractionated crystal mush (olivine 1 and clinopyroxene 1) in the chamber. The crystal
mush was re-heated by the intruding basaltic magma resulting in a broad pre-eruption liquidus temperature of
1040 — 1156°C calculated using mineral chemistry of equilibrium olivine-clinopyroxene pairs.
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1. Introduction

Monogenetic volcanoes are very widespread in continental basaltic volcanic provinces and they were once
thought of as simple volcanic edifices resulting from less complicated magmatic processes (e.g., Boyce et al.
2015 and references therein). However, increasing body of knowledge exists now challenging this paradigm and
has demonstrated a wide spectrum of polymagmatic processes that occur at such monogenetic centres. A
monogenetic volcano is one with restricted magma supply such that once erupted, subsequent magma batches
can no longer exit through the same path (Walker, 2000) and thus represent one shortlived phase of eruption
(Boyce et al., 2015). However geochemical and textural data now suggest that various mechanisms exist
defining the functioning of polymagmatic processes at monogenetic volcanoes (see Brenna et al., 2010, 2011,
2012 for details). Within magma chambers at such centres different pulses or batches of magma can mix
resulting in complex evolutionary trends and different textural features, yet eventually erupt during a single
event. For example, three magma batches have been identified at Jeju, South Korea (Sohn et al., 2012) while
sequential eruption of alkaline and sub-alkaline magmas have been studied at monogenetic volcanoes in New
Zealand (Needham et al., 2011). These studies have emphasized the need for further investigation of
monogenetic volcanoes and this study is aimed at contributing to this theme.

The Cameroon Volcanic Line (CVL) is an intraplate megastructure that stretches from the Islands of the Atlantic
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Ocean off the coast of west Africa into the heart of the continent (Figure 1). Although several volcanoes along
this chain have been investigated at various times addressing various themes, monogenetic eruptions have
received relatively little attention especially in the northern end of the CVL. Here we present textural and
preliminary geochemical data to show that the small monogenetic centres in Ngaoundere, Adamawa Plateau
along the CVL present complex polymagmatic features that could be of relevance to better understanding
magma plumbing and conduit processes at even the larger edifices of the CVL.
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Figure 1. Structural disposition of the Cameroon Volcanic Line (CVL) with ages of the principal volcanic centres
(after Marzoli et al., 1999) indicated. The study area with the Baossi cones is part of the Adamawa complex

around Ngaoundere
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2. Geological Setting

The CVL is a spectacular feature whose origin has defied most plate tectonic and structural models. This Y-
shaped system (Figure 1) has a long history of magmatic activity, both plutonic and volcanic, spanning over ~70
Ma and basaltic flows that mark the onset of volcanism along the line are recognisable in the Adamawa Plateau
(Déruelle et al., 2007) even though activity at this end remained high until ~5 Ma (Grant et al., 1972). Volcanic
rocks of the CVL range in age from ~32 Ma to Recent considering that Mt Cameroon at the southern end of the
line is still active. The anorogenic plutonic massifs are much older and bracket ~65 to 70 Ma (see data compiled
in Montigny et al., 2004). In both the oceanic and continental segments of the CVL, volcanic activity has lasted
for over 30 Ma and this is not directly linked to any plate motion suggesting that the mantle swells that supply
magma to the CVL volcanoes must be attached to the continent (Milelli et al., 2011). This is supported by
regional gravity data and residual Bouguer anomaly maps that show that magmatism along the CVL has little
effect on its crustal structure such as crustal thinning (Tokam et al., 2010) and the thickness of the mantle
transition zone (Reusch et al., 2011).

Helium isotope signatures of CVL magmas do not confirm to a hot spot related origin (Aka et al., 2004) and this
is supported by the absence of any systematic age progression along the CVL (Montigny et al., 2004). The
parental melts of CVL magmas are predominantly alkali basalts with restricted tholeiitic compositions
(Kamgang et al., 2007; Teitchou et al., 2011). The isotopic signatures of lavas from both the continental and
oceanic volcanoes show no clear distinction (Rankenburg et al., 2005) and they are linked to asthenospheric,
enriched sub-continental lithospheric mantle and continental crust sources (Déruelle et al., 2007). Mount
Cameroon close to the ocean-continent boundary is still an active volcano with recent eruptions in 1999 and
2000 (Suh et al., 2003).

In the Adamawa area, K-Ar age determinations show that the volcanic activity occurred in two distinctive
episodes 11-7 Ma and < 1 Ma. There is no evidence for volcanic activity between 7 and 1 Ma (Nkouandou
et al., 2008; Temdjim et al., 2004). Basaltic lava flows, scoria cones and trachy-phonolitic plugs have been
mapped (Temdjim et al., 2003) and some bearing ultramafic xenoliths from the mantle (Temdjim et al., 2010;
Nkouandou & Temdjim, 2011). Hydro-magmatic explosive activities creating abundant cinder cones and
maars are also known (Temdjim et al., 2006) and the diversity of volcanic edifices and pyroclastic deposits
implies effusive and explosive eruptive styles at play. However how these relate to specific monogenetic
volcanoes in the Adamawa plateau has not been investigated. This is the principal objective of this contribution.

3. Sampling and Analytical Method

The basaltic lavas of the Baossi area were carefully mapped and their principal field characteristics noted.
Suitable samples were collected for subsequent petrographic and geochemical analyses taking stratigraphic
positions into consideration. Polished thin sections were examined under both transmitted light microscope for
pertinent textural features and under the scanning electron microscope for subtle features. Olivine and
clinopyroxene pairs were analyzed under the electron microprobe following the analytical protocol discussed in
Suh et al. (2008). The electron microprobe data were eventually used to calculate liquidus temperatures based on
the geothermometric method of Loucks (1996). This geothermometer is particularly suitable for these samples
considering that they are fresh and the phenocryst population is dominated by these phases.

For whole geochemical analysis, representative samples were crushed and pulverized and subsequently analysed
by XRF and ICP-MS following methods outlined in Ngwa (2010).

4. Results and Interpretations

Morphologically the volcanic cones mapped are generally lowlying (angle of repose ~33°) and 0.5 to 1.5 km in
diameter. They are breached by lava flows and are asymmetrical (Warack) to symmetrical in shape (Baossi 1 and
Baossi 2) and entirely covered with blocky and isolated or jointed columnar basalt flows (Figure 2 and 3). They
are considered as monogenetic cones, formed by extrusion of magma through vents onto the granitic basement.
These are volume-limited flows with lengths rarely exceeding a few tens of metres from the vent. The eruption
sequence comprises successive layers of basaltic flows sometimes interspersed with tephra. However there are
no paleosols or weathering boundaries separating these units.

58



www.ccsenet.org/jgg

Journal of Geography and Geology

Vol. 7, No. 2; 2015

13°530"E

>z

>z

13°550"E

7"33;0"N

7“32I'0"N

7°31°0"N

Legend

Sampling location
Rock type
©® Basalt
@ Dolerite

B Villages

i~| m—Dolerite Dyke

Road network
Type
m—|\l3jor road
===== Earth road
—— Footpath
Geology
Lithology

"7 Basalt

m Granite

Water Bodies
Type

= Permanent river

Temporary river
B Springs

T
13°55'0"E

7°31'0"N

Figure 2. (a) Map of Cameroon with the Adamawa region (b). (c) Geologic map of the Baossi-Warack area.

Sampling sites are indicated within the wider volcanic complex and situated at the site of the monogenetic cones
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Figure 3. Field photographs of significant physical volcanology aspects of the Baossi-Warack monogenetic cones.
(a) Warack monogenetic cone with asymmetrical rim. (b) Symmetrical cone of basaltic lava at the Baossi 1
sampling site. (c) Unbreached symmetrical Baossi 2 monogenetic cone. (d) Blocky columnar basaltic lava flow
on the flank of the Warack cone depicted at Warack monogenetic cone. (¢) Close up view of columnar basaltic
lava flow at Baossi 1 monogenetic cone. (f) Columnar joints on lava flows from the Baossi 2 monogenetic cone.
Note the morphological similarity between lava flows at all these monogenetic edifices. (g) Lava flow exposed
along roadcut with the boundary of two successive flows discernable. Both flows have similar textural
characteristics and are not separated by a weathering boundary. (h) Tephra sequence beneath the flows in Figure
3 (g). Note the regular layering and the absence of a paleosoil between the layers. (i) Close up view of columnar
jointing in top layer of lava flow shown in Figure 3 (g). (j) Close up view of lava flow with near horizontal joints
at the base of the lava flow depicted in Figure 3(g). (k) Charred wood at the base of the pencil within the tephra
sequence shown in Figure 3 (h)

Under the microscope the lavas are distinctly porphyritic and the mineral assemblage is dominated by olivine
phenocryts (5 — 8 %), clinopyroxene phenocrysts (~5%) while plagioclase occurs mainly as microphenocrysts
(~10%) in a glassy groundmass (~77 — 80%). Vesicles are not very common. Olivine and clinopyroxene
microlites also occur together with chrome spinel and titanomagnetite in the matrix. Flow banding is weak in
most samples and it is defined by aligned plagioclase microlites (Figure 4a). Two olivine populations are
recognized. The first group (olivine 1) comprises crystals that have resorbed margins with plagioclase inclusions
at the rims (Figure 4b). Such olivine may also be glomerocrystic to xenocrystic occurring together with
titanomagnetite, spinel and clinopyroxene (Figure 4c) and usually anhedral in form. Group 1 olivine relics also
occur as inclusions in subhedral titanomagnetite microphenocrysts (Figure 4d). The second population of olivine
grains (olivine 2) often appears skeletal (Figure 4¢) due to rapid growth. Most of the olivine 2 phenocrysts are
euhedral with titanomagnetite and chrome spinel inclusions and subhedral titanomagnetite corona around them
(Figure 4f). These grains are pristine and zoned with continuous thin rims around a much wider core. Similar to
olivine, two clinopyroxene populations are also discernible. The early clinopyroxene (clinopyroxene 1) grains
are often zoned with porous, resorbed and sieve-textured cores (Figure 4g) and the boundary between the core
and the rim is irregular. Often it forms glomerocrysts with dismembered and significantly resorbed fragments
(Figure 4h). The second group of clinopyroxene (clinopyroxene 2) comprises euhedral to subhedral grains with
distinct rhythmic, sector and hour glass zoning (Figure 4i). Usually these grains enclose euhedral olivine 2
crystals (Figure 4j) reflecting the sequence of crystallisation of these phases. Plagioclase laths have sector
twinning and swallow tail shape due to rapid growth (Figure 4k). They occur as inclusions sometimes and often
inter-grown with clinopyroxene (Figure 41).
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Figure 4. Petrographic characteristics of the lava flows from the monogenetic cones investigated in this study.
All the images are secondary electron backscattered (BSE) images. (a) Laths of elongated plagioclase microlites
(grey) defining flow banding in the lava flows. (b) Large olivine 1 crystal (light grey, bottom right) with
plagioclase inclusions at the rim. (c) Olivine 1 crystals (light grey) intergrown with titanomagnetite (white). Note
anhedral nature of the olivine grains in this glomerocryst. (d) Titanomagnetite crystal (white) with group 1
olivine grains as inclusions (grey). To the left is an euhedral clinopyroxene 2 crystal. (e) Skeletal olivine 2
crystals (grey) most with thin rims around a more elaborate core. (f) Euhedral undeformed olivine 2 phenocryst
(grey, bottom left) with tiny spinel inclusions (light grey) and surrounded by euhedral titanomagnetite
phenocrysts (white). (g) Clinopyroxene 1 crystals (grey, centre left) with light coloured spinel inclusions. Note
the fragmented nature of these grains. (h) Enlarged view of figure 4 (g) highligting the resorbed nature of the
clinopyroxene 1 grain (bottom left, grey) in contrast to the euhedral and twinned olivine 2 grains (centre of
image, darker grey). (i) Euhedral clinopyroxene 2 grain (light grey, centre) with distinct hour glass sector zoning.
(j) Euhedral clinopyroxene 2 grain enclosing olivine microphenocryst (light grey inclusion to the left) suggesting
that olivine crystallized first. (k) Zoned swallow tail plagioclase grain (grey with dark core) reflecting rapid
crystal growth. (I) Clinopyroxene crystals (dark grey) intergrown with plagioclase laths (light grey) in a
microlite-rich matrix

The range of compositions represented by olivine and clinopyroxene in the lavas is provided in table 1.
Interestingly the two olivine and clinopyroxene populations are indistinguishable in terms of their mineral
chemistry. The forsterite content of the olivine ranges from 75 to 78 with the core slightly more forsteritic. Molar
ratios of Fe:Mg:Ca define augite composition for the clinopyroxenes (Table 1). The liquidus temperatures
calculated for the olivine-clinopyroxene pairs (Table 1) define a very narrow range (1040 — 1156°C).

Table 1. Olivine-clionpyroxene pairs for Baossi lava flows used in calculating liquidus temperature (T°C) based on
the method of Loucks (1996)

Sample BA21 BA21 BA21 BA21 BA21 BA21 BA21 BA21 BA21 BA2l
Olivine (Ol)
No. 0O0l-01 0l-02 O0l-03 0l-04 Ol-05 O0l-06 O0l-07 0l-08 O0I-09 OI-10

Paired with Cpx-01 Cpx-02 Cpx-03 Cpx-04 Cpx-05 Cpx-06 Cpx-07 Cpx-08 Cpx-09 Cpx-10
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Si0, 38.86 38.80 38.87 39.01 38.84 38.85 38.88 38.79 39.11 38.99
Cr,0; 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
FeO 21.95 20.14 20.95 21.95 21.96 21.97 21.89 21.99 21.97 21.97
MnO 0.38 0.33 0.38 0.38 0.38 0.38 0.38 0.38 0.38 0.38
MgO 37.85 40.53 38.85 37.87 37.85 37.88 38.01 37.82 37.79 37.88
NiO 0.04 0.13 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04
CaO 0.23 0.17 0.23 0.23 0.23 0.23 0.23 0.23 0.23 0.23
Total 99.33  100.12  99.34 99.50 99.32 99.37 99.45 99.27 99.54 99.52
Mg# 75.45 78.20 76.77 75.46 75.44 75.45 75.58 75.40 7541 75.45
Clinopyroxene (Cpx)
No. Cpx-01 Cpx-02 Cpx-03 Cpx-04 Cpx-05 Cpx-06 Cpx-07 Cpx-08 Cpx-09 Cpx-10
Paired with  O1-01 0l-02 0l-03 O0l-04 O0l-05 Ol-06 0l-07 O0l-08 0I1-09 0I-10
Si0, 50.66 52.37 51.66 50.67 51.59 52.00 51.01 50.68 50.68 51.01
TiO, 0.58 0.35 0.58 0.58 0.57 0.58 0.58 0.55 0.59 0.58
Al O; 3.34 3.63 3.34 3.33 3.36 3.30 3.34 3.33 3.34 3.34
Cr,0; 0.44 0.39 0.44 0.44 0.45 0.44 0.44 0.44 0.44 0.44
FeO 7.22 4.73 7.22 7.20 7.21 7.21 7.21 7.22 7.21 7.22
MnO 0.21 0.16 0.21 0.21 0.21 0.21 0.21 0.21 0.21 0.21
MgO 15.37 16.28 15.35 15.39 15.36 15.34 15.37 15.39 15.38 15.38
NiO 0.03 0.04 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03
CaO 21.13 22.55 21.14 21.14 21.02 21.01 21.13 21.14 21.13 21.13
Na,O 0.29 0.22 0.29 0.29 0.29 0.28 0.23 0.29 0.29 0.29
K,0 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02
Total 99.28  100.74 100.27 9930  100.11 100.42  99.56 99.30 99.32 99.64
Xre 11.71 7.54 11.71 11.71 11.71 11.71 11.71 11.71 11.71 11.71
XMg 44.42 46.33 44.42 44.42 44.42 44.42 44.42 44.42 44.42 44.42
Xca 43.88 46.13 43.88 43.88 43.88 43.88 43.88 43.88 43.88 43.88
Total 100.00  100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00
T (°C) 10824 1040.1 1150.8 1080.3 11354 1156.1 11144 1079.5 1081.9 1099.9
Sample WAI0  WAI0O WAI0O WAI0 WAI0O WAI0 WAI0O WAI0 WAIO WAIO0
Olivine (Ol)
No. Ol-11 ol-12 0ol-13 0ol-14 O0l-15 Ool-16 O0l-17 O0l-18 0I-19 0120
Paired with Cpx-11 Cpx-12 Cpx-13  Cpx-14 Cpx-15 Cpx-16 Cpx-17 Cpx-18 Cpx-19 Cpx-20
Si0, 39.86 38.83 38.87 38.85 38.79 38.84 38.88 38.87 38.89 38.84
Cr04 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
FeO 20.99 21.95 21.99 21.95 21.89 21.92 21.95 21.96 21.95 21.91
MnO 0.38 0.38 0.38 0.38 0.38 0.38 0.39 0.38 0.38 0.38
MgO 37.85 37.84 37.84 37.82 38.81 37.84 37.83 37.82 37.83 37.89
NiO 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04
CaO 0.23 0.23 0.23 0.22 0.22 0.24 0.24 0.23 0.24 0.23
Total 99.37 99.29 99.37 99.28  100.15  99.28 99.35 99.32 99.35 99.31
Mg# 76.27 75.45 75.41 75.44 75.96 75.48 75.44 75.43 75.44 75.51
Clinopyroxene (Cpx)
No. Cpx Cpx-11 Cpx-12 Cpx-13 Cpx-14 Cpx-15 Cpx-16 Cpx-17 Cpx-18 Cpx-19 Cpx-20
Paired with  Ol-11 Ol-12 0l-13 0lI-14 O0l-15 O0Il-16 O0Ol-17 O0I-18 0l-19  0I1-20
Si0, 51.02 51.05 50.91 51.11 50.99 51.23 51.04 50.67 50.69 51.01
TiO, 0.59 0.58 0.59 0.58 0.57 0.58 0.58 0.56 0.58 0.58
ALOs 3.34 3.34 333 3.34 3.33 3.32 333 3.34 3.34 3.33
Cr05 0.44 0.44 0.44 0.43 0.45 0.44 0.44 0.44 0.44 0.43
FeO 7.21 7.22 7.21 7.22 7.21 7.22 7.21 7.21 7.22 7.21
MnO 0.21 0.21 0.21 0.21 0.21 0.21 0.21 0.21 0.21 0.21
MgO 15.38 15.39 15.37 15.39 15.37 15.34 15.34 15.29 15.37 15.34
NiO 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03
CaO 21.13 21.23 21.13 21.14 21.13 21.13 21.13 21.12 21.13 21.12
Na,O 0.29 0.29 0.29 0.29 0.29 0.29 0.29 0.29 0.29 0.29
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K,0 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02
Total 99.65 99.79 99.54 99.76 99.60 99.80 99.61 99.18 99.31 99.58
XFre 11.71 11.71 11.71 11.71 11.71 11.71 11.71 11.71 11.71 11.71
XMg 44.42 44.42 44.42 44.42 44.42 44.42 44.42 44.42 44.42 44.42
Xca 43.88 43.88 43.88 43.88 43.88 43.88 43.88 43.88 43.88 43.88
Total 100.00  100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00
T(°C) 1112.1  1095.6 1095.6 1103.5 1106.5 1115.1 11054 1090.1 1084.1 11049

Reconnaissance whole rock geochemical data for these flows are presented in Table 2. The lavas are typical
alkali basalt to basanite (Figure 5). The basanite has 40.42 to 47.59 wt% SiO,. This is not matched by a
corresponding increase in K,O and P,Os levels thereby ruling out crustal contamination as the cause for elevated
silica in some samples. The SiO, concentrations therefore represent the pristine composition of the lavas

reflecting a magma with pockets at slightly different stages of fractionation.

Table 2. Representative major and trace elements data for the Baossi lava flows and dolerite dykes in the

Adamawa plateau

Lava flows Dolerites

Samples code: PK10 WAI10 BA21 BAl14 BA25 BA29
Major Elements (wt.%)

Si0O, 4280 47.59 4042 40.65 48.88 46.69
AlLO; 13.69 1441 1242 12.77 16.04 16.01
Fe,0; 11.98 10.72 14.78 14.22 1098 11.06
MnO 0.18  0.16 024 024 0.17 0.16
MgO 7.61 9.13 7.76  7.15 487 527
CaO 978 9.04 10.72 1030 724 6.84
Na,O 328  2.89 383 434 305 277
K,0 1.31 1.79 2.08 225 1.83 1.32
TiO, 291 245 325 314 211 2.17
P,0s 1.13  0.57 1.43 140 054 054
SO, 0.00  0.00 0.06 0.05 0.16 0.19
L.O1 4.69 1.15 246 285 396 6.8l
Total 99.36 9990 9945 99.36  99.83 99.83
Trace Elements (ppm)

Ba 941 622 1004 1039 713 965
Ce 167 102 226 235 92 59
Co 39 42 44 41 35 37
Cr 195 340 116 104 26 20
Cu 34 56 54 58 39 50
Ga 27 20 32 36 27 26
La 93 65 122 143 47 44
Nb 98 54 134 143 22 18
Nd 67 43 78 77 38 28
Ni 177 209 102 89 45 47
Pb 9 7 11 2 8 11
Rb 48 41 50 56 73 50
Sc 21 25 25 25 24 24
Sr 1223 751 1391 1471 748 762
Th 9 1 9 17 5 0

U 0 0 4 5 2 0
v 213 200 229 225 169 179
Y 28 26 37 39 44 36
Zn 113 92 142 149 101 92
Zr 343 257 435 447 355 272
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Figure 5. Classification of representative lava flows and dolerite dykes from Baossi area (after Le Bas et al.,
1986)

5. Discussion

The cones of the Baossi field are small with very restricted volumes of basaltic flows. This is a typical feature of
several monogenetic cones the world over. Although the flows at such cones are small in volume they may
record systematic variations in composition (Strong & Wolff, 2003; Needham et al., 2011; Brenna et al., 2012;
Sakuyama et al., 2009), texture (Boyce et al., 2015; Luhr, 2001; Sohn et al., 2012) and eruption style (Brenna et
al., 2010) reflecting complex subterranean magma mixing and mingling processes at work in such magmatic
plumbing systems. The basaltic flows of the Baossi cones are inter-layered with thin tephra bands. However, no
weathering surfaces exist neither between the lava flows nor between the lava flows and these pyroclastic
horizons. There was therefore no significant time break between the eruption of these different materials. This
confirms that the cones are monogenetic in origin yet in the course of the eruption the activity waxed and waned
resulting in oscillations in the eruption dynamics between explosive Strombolian activity (producing tephra) and
more quiescent Hawaiian type lava effusion.

The textural features of the lava samples investigated provide useful clues to the internal workings of this
monogenetic eruption. The olivine 1 and clinopyroxene 1 crystal populations and the glomerocrysts represent an
early crystal mush that was residing within a partly fractionated magma in a sub-crustal chamber. This mush
probably had degassed and became too viscous to erupt. The introduction of a new magma batch into the
chamber resulted in the resorption of the mush crystals and the crystallization of pristine and euhedral olivine 2
and clinopyroxene 2 crystals. This interpretation is also supported by the presence of plagioclase laths in
dismembered clinopyroxene fragments and the development of uninterrupted thin rims around olivine and
clinopyroxene phenocrysts. A similar textural feature had been observed by Suh et al. (2003) from samples of the
1999 eruption of Mt Cameroon along the CVL; an eruption that produced both hawaiite and basanite lava due
also to the interaction of separate magma batches within the chamber. Also Nemeth et al. (2003) identified
polymagmatic fractionation and mixing processes in the monogenetic Waipiata Volcanic field, New Zealand.
These authors noted that early-formed basaltic magma stalled in the chamber and the eruption was eventually
initiated when ascending pristine basanitic magma flushed out the fractionated melt. We envisage similar
mechanisms at work at the Baossi monogentic cones backed by the textural arguments presented above. This is a
significant contribution as it demonstrates that along the CVL complex magma plumbing systems are not
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restricted to the polygenetic and more massive edifices but can be expected at monogenetic mounds.

At Baossi the heat from the fresh magma batch was sufficient to homogenize the liquidus temperature within the
chamber resulting in the narrow range of temperature determined by the Loucks (1996) geothermometer
regardless of the olivine-clinopyroxene pair analyzed. This emphasizes the suitability of this geothermometer as
noted by Diogo et al. (2006) and Trevor et al. (2007) at different basaltic systems. However, subtle differences
can be discerned from the preliminary geochemical data presented in this study to support the concept of magma
interaction in small reservoirs beneath the cones. The difference between the highest and lowest SiO,
concentrations in the lava samples is ~7 wt%. However, silica enrichment is not accompanied by simultaneous
increases in the total alkali content (Table 2). Also olivine fractionation alone would lead to a systematic
decrease in MgO as SiO, content increases. This is also not the case as the lava sample with high silica content
also has the highest MgO concentration (Table 2). Resolving these contradictory observations requires a
mechanism wherein successive magma pulses have mixed yet relics of the fractionated melt richer in silica
survived. We therefore conclude that the eruption at Baossi was triggered and sustained by the supply of a fresh
pulse of magma into a reservoir containing a partly fractionated, partly crystallized and more evolved residual
melt and crystal mush.
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