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Figure 3.2 Group 1 xenoliths selected for petrographic study: A. spl 
wehrlite (Ngl8: left) and grt-spl lherzolite (Ng07: right). B.
[Ng07) Opx is in mutual contact with ol and cpx (Ng07). c. (Ng 
18) Mottled clinopyroxenes (cpx), with spongy texture and 
kelyphite rims, are in mutual contact with unaltered olivine
(ol). D. (Ng07) Thin reaction zone containing small laths of 
plagioclase rimmimg around spinel (spl). E. (Ngl8) Back- 
scattered electron image (BSE) reveal fine exsolution lamella 
and mottled texture in cpx as well as reaction rind around spl.
F. (Ng07) BSE image show spongy texture on a part of cpx and 
spl encrusted by patches of kelyphite taking spaces between ol 
and cpx. 4 3

Figure 3.3 Group 2 pyroxenite xenoliths selected for petrographic study: 
A.medium-grained websterite (Ng22: right ) and fine-grained 
spinel websterite (Ng27: left). B. (Ngl2) Granoblastic texture of 
opx and cpx with exsolution lamella and rimmed by thin 
kelyphictic garnet network, c. (Ng22) Opx is overgrown by 2nd 
clinopyroxene (cpxll). D. (Ng 23) kelyphite (kely) corona cored 
with corudum (crn) and green spinel (spl). Crn in contact with  
spl is observed in crn-bearing websterite. E. (Ngl2) Back- 
scattered electron image (BSE) of the websterite shows with  
kelyphite filled in along bended cleavages of opx. Small quartz 
grains occur within reaction band rimming opx. F. (Ng33) BSE 
image of the orthopyroxenite shows kalyphitic corona around 
opx and this opx partly turned to cpxMap showing the 
distribution of faults in eastern Myanmar including western 
and northwestern Thailand regions (Nutalaya et al., 1985). 4 5

Figure 3.4 (Left) Major varieties of rough specimens of group 3 mafic 
granulite xenoliths: A. sharp banded corundum (crn)-bearing 
(Ng27), c. foliated crn-bearing (OK02), and E. non-foliated, 
polygonal crn-barren (KMbOl). (Right) Photo images: B. 
(KKa04) showing cluster of polygonal kelyphite (kely) with  
garnet (grt) cored in contact with clinopyroxene (cpx), 
corudum (crn) and recrystallized plagioclase (pi). Thin corona 
of quartz (qtz) wrapping cpx is expressed. D. (KNt02) Back- 
scattered electron image (BSE) displays crn in direct contacts 
with spl and rutile (Rt). F. (KMbOl) BSE image shows 
orthopyroxene (opx), with strings of qtz intergrowth, mantled 
by cpxll and kely coronas 48
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a) LeBas et al. cassification diagrams for xenoliths from the 
study sites around the Nguu Hills and Ngulai Hills in 
comparison to their basaltic hosts, b) The alkaline/sub-alkaline 
subdivision diagram according to De LeRoche e ta l. (1980).
MgO variation diagrams for selected major oxides in the studied 
xenoliths
MgO variation diagrams for selected trace elements in the 
studied xenoliths
Pyrolite mantle normalized patterns of the studied xenoliths 
compared with representative basalts.. Normalization values 
are from McDonough and รนท (1995).
Chondrite normalized REE patterns of the studied xenoliths. 
Normalization values are from รนท and McDonough (1989) 
Pyroxene plots of Fe2+-Ca-Mg atomic proportions of 
orthopyroxenes and clinopyroxenes in peridotite, pyroxenite 
and granulite xenoliths.
P-T diagrams of the studied basalt specimens estimated using 
clinopyroxene-liquid thermobarometers of Putirka e t al. (1996: 
top) and (2003: bottom)
Average temperature of each studied basalt specimen 
estimated using olivine-liquid thermometer of Putirka et al. 

(2007). Blue bar inside the legend box represents approximate 
SD ofT calculation
a) P-T constraints of spinel lherzolite, Ng07, according to 5 
different thermo-barometers including (1) Cpx-Opx (Brey and 
Kohler, 1990), (2) Ol-Spl (Ballhaus et al., 1991), (3) Ol-Cpx (Ai, 
1994) and (4) Grt-Spl (Perchuk, 1991) thermometers, and (5) 
Grt-Opx thermobarometer (Aranovich and Berman, 1997). Star 
symbol marking the best-fit P-T condition within the constraint 
area, h) P-T constraints of spinel wehrlite, N gl8 , according to 4 
different thermo-barometers including (1) Cpx-Opx (Brey and 
Kohler, 1990), (2) Ol-Spl (Ballhaus e ta l., 1991) and (3) Ol-Cpx 
(Ai, 1994) thermometers, and (4) Grt-Opx thermobarometer 
(Aranovich and Berman, 1997). Star symbol marking the best- 
fit P-T condition within the constraint area.
P-T constraints of spinel-free websterite, Ng34, according to 2 
different thermo-barometers including (1) Cpx-Opx thermometer 
(Brey and Kohler, 1990) and (2) Grt-Opx thermobarometer 
(Aranovich and Berman, 1997). Star symbol marking the best- 
fit P-T condition within the constraint area.
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a) P-T constraints of foliated mafic granulite, KN tO l, according 
to 5 different thermobarometers including [1) Cpx-Opx (Brey 
and Kohler, 1990), (2) Grt-Cpx (Ai, 1994) and (3) Grt-Opx 
(Aranovich and Berman, 1997) thermometers, and (4) Grt-Cpx- 
Pl-Qtz (Eckert et al., 1991) and (5) Grt-Opx-Pl-Qtz (Lai, 1993) 
barometers. Star symbol marking the best-fit P-T condition 
within the constraint area, b) P-T constraints of banded mafic 
granulite, Ng21, according to 4 different thermobarometers 
including (1) Cpx-Opx (Brey and Kohler, 1990) and (2) Grt-Opx 
(Aranovich and Berman, 1997) thermometers, and (3) Grt-Cpx- 
Pl-Qtz (Eckert et al., 1991) and (4) Grt-Opx-Pl-Qtz (Lai, 1993) 
barometers. Star symbol marking the best-fit P-T condition 
within the constraint area.. 8 5

P-T constraints of felsic granulite, KMbOl, according to 4 
different thermo-barometers including (1) Cpx-Opx (Brey and 
Kohler, 1990) and (2) Grt-Opx (Aranovich and Berman, 1997) 
thermometers, and (3) Grt-Cpx-Pl-Qtz (Eckert et al., 1991) and
(4) Grt-Opx-Pl-Qtz (Lai, 1993) barometers. Star symbol 
marking the best-fit P-T condition within the constraint area. 86
Pseudosection diagrams of the periditite xenoliths represented 
by Spl lherzolite (Ng07: left) and the Spl wehrlite (N g l8 : right). 88
Pseudosection diagrams of the pyroxenite xenoliths 
represented by Spl-free websterite (Ng34: left) compared to the 
pyroxene-rich band of the crn-bearing granulite (KNt02_2: 

right). 88
Pseudosection diagrams of the granulite xenoliths represented 
by foliated, Crn-beaing mafic granulite (Ng21: left) compared to 
the crn-barren felsic granulite (KM bO l: right). 89
Plots of K/Th* (=K20*10,000/Th) versus Th (ppm) for the 
basaltic rocks from the Nguu Hills, Ngulai Hills, and Kiboko 
(Chyulu) lavas in comparison to the published data ranges from 
the Chyulu Hills and the Western Rift of Rungwe and Muhavura 
volcanic provinces. Dotted and dashed borders are from 
Furman (2007). 92
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Covariation plot of 143Nd/144Nd vs. 87Sr/86Sr displaying a broad 
negative trend from less radiogenic values in northern section 
of the Eastern Kenya Rift (NRK) towards higher radiogenic 
compositions observed in the Western Kenya Rift of the Kivu, 
Rungwe, Karisimbi and Muhavura volcanic regions. The values 
from the Chyulu Hills are within the lower part of the NKR 
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Covariation plot of 208Pb/204Pb vs. 206Pb/204Pb displaying a 
broad positive trend for northern Kenya Rift lavas (NKR) and 
southern Kenya Rift, both off-rift (Chyulu Hills) and w ith in-rift 
(SKR), towards HIMU. Point data for Chyulu Hills and Nguu Hills 
lavas are from Spath et al. (2001).
Showing Chondrite-normalized REE patterns for a) the 
cogenetic lavas from the Nguu Hills, Ngulai Hills, and Kiboka 
areas, b) equilibrium batch melts of an amphibole-bearing 
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represent Ti/V  ratio.
Cartoon summarizing the major features of deep structure 
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