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1. INTR0DUCTION 

The purpose of th i s excursion is to point out the main 
stratigraphic and structural features of the Luuq-Mandera Basin . 
An introduction to the stratigraphy and tectonics , as well as 
an outline of the setting of its basement, is made before the 
description of s t ops. 

Two main sedimentary basins mày be recognized in southerns 
Se-malia (Fig.1): the NE-SW trending Mesozoic-Tertiary Somali 
Cc•astal Basin, and the NNE-SSW Mesozoic Luuq-Mandera Basin . 
These two basins , whose basements are as deep as 5000 m or even 
mc,re below sea level, are separated by the so-called "Bur Re­
gion", a wide e] 1 ipt1cal area where the basement rises to the 
surface. 

The Coastal Basin consists of a thick (more than 7000 m) 
sedimentary p ri sm of Jurassic to Recent calcareous, marly and 
terrigP.nous units with some Cretaceous and Lower Tertiary vol­
c anic e pis odes. The succession is known exclusively by means 
of geophysical prospections and drillings for oil exploration 
w~ich, however, have n o t reached the basement. The environmental 
ar-d structural development of this basin is strictly related 
to the birth of the Indian 0cean and the relative motions of 
India, Madagascar and East Africa. 

A \:'el t of NE-SW-trending, steeply -d ipping normal faul ts, 
p&rallel to the present Indian 0cean Coast, separates the Soma­
li Basin from the Bur Region. 

In this region, the basement outcrops disconti nuously near 
inselbergs and monadnocks standing out of a cover of recent se­
diments. BHcause of this patchy distribution and the actual li­
mj ted width of the outcrops, i t is difficul t to recognize the 
structure of the Bur Regi on, al though a NW-SE trend seems to 
prevail in some areas. During the Mesozoic and Tertiary, the 
Bur Region was a high separating the Somali Basin from the Luuq­
-Mandera Basin. It is still uncertain whether the region had 
also emerged in the meanwile. 

The Luuq-Mandera Basin is a ·wide NE-SW-trending synclino­
rium. The basin is limited to the SE by the structural high of 
the Bur Region and, to the west, by the crystalline basement 
of NE Kenya. Along the axial belt of the basin , drillings for 
oi l exploration have met 4400 m of sedimentary units (from Cre­
taceous to Triassic) without reaching the basement. Since the 
sedimentary sequence in its eastern side (i.e. along the margin 
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of the Bur Regi on) is less thick ( 2500-3000 m) and probably 
starts later (i .e. Early/Middle Jurassic), the Luuq-Mandera 
Br,sin must be considered a subsiding elo:-igated area whicl1, at 
least at the beginning of the Mesozoic, was invaded by the sea 
during the dismembering of Gondwana . 

2.CRYSTALLINE BASEMENT OF THE BUR AREA 
(F.P.Sassi) 

Thi s basement covers an area of ab out 30. 000 sq. km, but 
ot.:tcrops only locally in isolated and relatively small hills 
(called "Bur"), sometimes very near them or along "wad i". Else­
where (i.e. about 99% of the whole area) , it is covered by a 
thin (1-30 m) veneer of recent residual sediments. Therefore 
available field and laboratory data are bas ed on few outcrops 
and on study of the cores of some drills. 

The Bur basement is made L.;:> of two rock complexes: the 
Olontole Complex and the Dinsor Complex. 

The Olontole Complex consists of migmatites, gneisses , and 
local granulites amphibolites and quartzites, all cross-cut by 
injected granitoid bodies. 

The Dinsor Complex partly consists of metapelitic and 
me tapsammi tic high-grade sequences and migmati tes, and partly 
of quartzi tes, iron-rich quartzi tes and marbles. The latter 
(i.e. quartzites and marbles) are typical in the Dinsor Complex. 
Injected granitoid bodies also cross-cut this series. 

The genera! structural situation and relationships between 
the Olontole Complex, the Dinsor Complex, and the younger 
granitoid bodies are shown in Fig.2. It consists of a sequence 
pf pre-to synmetamorphic synforms and antiforms, cross-cut by 
yovnger NE-SW faults and fractures. 

Rb-Sr whole rock isochrons indicate the l ower Paleozoic 
age of the younger granites (Bur Akaba: 516 ~ 42 Ma; Bur Kuulow: 
520 ~ 59 Ma). The youngest rock-producing process in the Bur 
ar·ea therefore belongs to the Panafrican Event. 

3. SEDIMENTARY SEQUENCE OF THE LUUQ-MANDERA BASIN 

3.1 JURASSIC-CRETACEOUS SEDIMENTARY CYCLES 
(P.Bruni & M.Fazzuoli) 

The Luuq-Mandera Basin is a long-lived deep linear trough 
extending northwards from the coast of southern Somalia. It may 
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be considered as a subsiding elongated area tectonically linked 
to another wide subsiding area, the Somali Basin (Fig.1) which 
sutsequently became the western Indian Ocean. 

Two main transgressive-regressive cycles have been reco­
gnized in the Jurassic-Early Cretaceous succession. They were 
preceded by a further sedimentary cycle whose deposits, found 
by geophysical prospections, have only been reached in the Holl 
well in the axial part of the basin. 

The sedimentary evolution of this area may be summarized 
as follows (BELTRANDI & PYRE, 1975; CANUTI et al.,1983; ANGELUQ 
CI et al.,1983, MONTANARI, 1984; PICCOLI et al.,1986; BUSCAGLIO 
NE et al.,1987): -

a) Late Triassic to Early Jurassic cycle, linked to a 
phase of continental rifting . Deposition began with of centine~ 
tal conglomerates and sandstones comparable with the Karroo of 
the eastern bel t of Kenya. It was followed by "azoic" limesto­
nes (lacustrine?) and by a thick sequence of evaporites. 

b) Early to Middle Jurassic cycle, linked to the transgre~ 
sion which occurred during the Lias in the "Arabian-Malaga sy" 
porti on of Tethys . This transgression probably started iin the 
Luuq-Mandera Basin during the Early Jurassic and reached i ts 
apex during the Early Toarcian with ammonite marls. Then a 
r~gression with minor oscillations ensued and lasted up to the 
Early Bathonian. 

The cyc 1 e deve lopment appears to be qui te in agreement 
with the eustatic curve proposed by Haq et al., 1987. Although 
"tectonic subsidence" caused by the early detachment of Mada:­
gascar moving away from east Africa may have played an 
important role, in our opini on, this cycle is mainly ruled by 
eustatic elements. 

e) Middle to Late Jurassic, poss ibly extending(up to the 
Early Cretaceous) cycle. A new sedimentary cycle started during 
the Bathonian, producing marine sedimentation botb to the south 
( south-eastern Kenya and south Madagascar) and to the north­
-western (central-northern Ethiopia) (faunas wi th "Eligmus": 
ARKELL, 1952; KAMEN-KAYE,1978; MERLA et al., 1979). In the Luuq 
Mandera Basin a restricted platform became more open, and 
during the Oxfordian i t developed into an open al though qui te 
shallow sea, with marly deposits and pelagic faunas (ammonites 
and belemnites) . Shallow-sea conditions prevailed again star­
ting from the Kimmeridgian up to the end of the Jurassic and 
to Early Cretaceous. During the ?Early Cretaceous the sea defi ­
nj tely retreated from the south-western Somali area. In this 
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cycle the deeper environment (Middle-Late Oxford i an) was esta­
blished later in relation to the highest marine level. As· 
rEgards this case, we believe that eustatism played a seconda­
ry role compared to " tectonic subs i dence", linked to the 
detachment of Madagascar during " a l ittle prior Late Oxfordian" 
(RABINOVITZ et al. ,1982, 1983; BOSELLINI , 1986). 

A$ fo r the presence of emerged areas surrounding the Luuq­
Mandera Basin, these were probably located in Kenya and Ethio­
pia. However, only the area of Kenya p l ayed a significant role 
in the clastic sedimentation of the Luuq-Mandera Basin. 
Paleocurrents suggest that the source area of terrigenous 
supply of the Ambar Sandstones may be located in Kenya (Fig . 6). 
There is no evidence that the Bur region was emergent while 
sedimentation was going on in the Luuq-Mandera Basin. 

The followin& succession may be recognized in the field, 
from bottom to top (Fig.4, 5): Deleb Formation; Uanei Forma­
tion; Baidoa Formation; Goloda Formation; Anole Formation; 
UEgit Formation; Garbaharre Formation (subdivided into two 
members: Mao and Busul); Ambar Sandstones . 

Deleb Formation 
This is the older sedimentary unit above the basement and 

is referrable to the Adigrat Sandstone (HILAL et al.,1977). It 
ourcrops very clearly NE of Isha Baydhabo and consists of 
quartzose conglomerates and. coarse to very fine sandstones. 
Thickness varies from O to 30 m, probably owing to the under­
lying uneven peneplained surface. The sedimentary environment 
was continental (fluvial) to transitional (deltaic). 

The age, not definable because of the lack of fossils, has 
been tentatively ascribed to the Early Liassic. 

Uanei Formation (see Stop I-2) 
Several lithotypes occur in this formation, from the bot­

tom: dark grey marly limestones and marls; grey fossiliferous 
calcilutites; grey and reddish marls with ammonites; red nodu­
lar calcilutites; yellowish marls with ammonites; reddish (fer­
ruginous) cale areni tes . The thickness of the formation ranges 
from 80 to 120 m. Fossils include pelecypods, gastropods, bra­
chiopods, ammonites, foraminifers, coproliths. Vidalina martana 
Farinacci, Parahildaites and Protogrammoceras occur in the 
upper part of the uni t and a ?Domerian-Toarcian age may be 
inferred. The sedimenta-ry environment varies from a more or 
less restricted lagoon to a relatively deep shelf wi th fine 
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clastic supply. Marls with ammonites represent the climax of 
the transgressive phase of the Early to Middle Jurassic sedi­
mentary cycle. 

Baidoa Formation (see Stop I-2) 
From the bottom this consists of : grey-brown bioturbated 

calcarenites; grey oncoidal calcilutites, bioturbates, grey 
brown calciluti tes, grey calcareni tes. Thickness is about 100 
m. Fossils occurring in this are pelecypods, echinoderms, 
ostracods and foraminifers. The age is Early Dogger: Aalenian­
-Bajocian. The environment in the lower part of the formation 
is referable to an open carbonate platform with medium to high 
energy conditions making a transition to a restricted platform 
below the wave base. The upper part (as well as the lower part 
of the overlying uni t) was sedimented during the regressi ve 
phase of the Early to Middle Jurassic sedimentary cycle . 

Goloda Formation (see Stop I-3) 
This is the thickest calcareous uni t in Somalia ( about 

600 m) . Many lithotypes occur : in the lower part grey calcilu­
tites, yellow-pink recrystallized limestones and dolomites; in 
the middle-upper part yellowish-brown calcarenites prevail over 
coquinas and bioturbated calcilutites. Fossils are abundant 
everywhere except in the lower part. Pelecypods, gastropods, 
echinoderms, calcareous algae, foraminifers and coproliths may 
be found. In the upper part foraminifers become more frequent. 
The age is Bathonian-Early Callovian. The environment was 
restricted platform in the lower part and open platform in the 
upper part, showing features of a margina! zone with high ener­
gy and open circulation . -In thus marks the beginning of the 
transgressive phase of the Middle to Late Jurassic (up to Early 
Cretaceous) sedimentary cycle. 

Anole Formation (see Stop II-la) 
The lithology mainly consists of marls and marly limesto­

nes (about 60%) and fossiliferous calcilutites, lumachella beds 
and calcarerus sandstones. Thickness, as well as marly content, 
increases from NW (300 m) to SW (400 m). Pelecypods, gastropods, 
brachiopods, ammoni tes, belemni tes and foraminifers indicate 
a Late Callovian to Late Oxfordian age (Early Kimmeridgian 
north of Baidoa) . The sedimentary environment of the lowest and 
highest parts of the formation are ref'erable to a shallow 
shelf, whereas in the middle part deep shelf conditions (open 
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sea phase of the sedimentary cycle) prevailed. 

Uegit Formation (see Stop II-2, 3) 
In this unit several lithotypes are cyclically repeated. 

f1·om the bottom they are: oolitic calcarenites, oncoidal ca l ci­
lutites and bioclastic calcilutites; marls and ferruginous 
s8ndstone are scarce. Thickness varies from 300 to 350 m. Fos­
sils are pelecypods, gastropods, brachiopods, echinoderms, 
individual and colonia! corals, calcareous algae and foramini­
fers. The age ranges from Late 0xfordian-Kimmeridgian to ?Early 
Pc-rtlandian. _ Some smal 1 sedimentary phases may be identified 
(FAZZU0LI, 1985). At the base a regressive phase is marked by 
the transition from shallow shelf (at the top of the Anole Fm.) 
to open and then to restricted platform. During the secordphase, 
the sea level rose and a shallow shelf environment established. 
During the thirù phase, the sea-level dropped and environments 
of open platform and subsequently of restricted platform were 
again established. 

Garbaharre Formation (see Stop IV-1) 
This unit has been subdivided by Barbieri (1968) into two 

m~mbers: Busul (lower) and Mao (upper). The sedimentary featu­
res are closely connected with the regressive phase of the 
Middle to Late Jurassic sedimentary cycle. 

Busul Member 
Ytllow finely laminated calcarenites; grey bioclastic 

ct•lcil uti tes; lumachell as, quartzose sandstones wi th parallel 
or- cross-laminations in the lower part. Yellow, finely lamina­
ted calcarenites, yellowish dolomitic limestones and dolomites 
with rare marly levels prevail in the upper part. Thickness is 
about 300 m. 0nly pelécypods have been recognized. 

The age is tentatively referred to the Late Portlandian. 
The sedimentary environment changes from shallow marine to 
transitional. 

Mao Member (see Stop III-2) 
The lower part of this unit shows marked heteropies. West 

of the Jubba River, the li thology consists of an al ternati on 
of thick gypsum and anhydrite levels (up to 70% of the sequence) 
ard beds of shales, calcarenites, marly limestones and dolomi­
tes. East of the Jubba, the sequence becomes less rich in evap~ 
rites and consists of well-bedded, yellowish dolomites, calca­
r eni tes and autoclastic brecc-ias. Sandstones and marls also oc­
c ur. 
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In the upper part of the unit, the lithology consists of 
red and green shales (in levels up to 10 m thick) alternating 
with gypsum levels (4-5 m thick). Marly limestones, dolomitic 
limestones and dolomites are subordinate; cross -be dded sandsto­
nes are also present. Thickness is about 300 m. Fossils are ve­
ry rare;only pelecypods have been found. The age is tentatively 
referred to the Early Cretaceous. The sedimentary environment 
of the lower partis referable to a restricted shallow basin, 
highly evaporitic in the south western area and marine­
-restricted, whereas it is less evaporitic in the north-eastern 
area. The upper part was deposited during or immediately after 
the Early Cretaceous retreat of the sea, in ephemeral basins 
(bc.rred lagoons ? - playas ? ) , wi th increasing continental 
clastic supply. 

Arnbar Sandstones (see Stop III,1,2; Stop IV,l) 
The Ambar Sandstones outcrop in northeastern Kenya and 

western Somalia; while in Kenya the uni t is thick ( several 
h~ndreds of meters) and almost exclusively arenaceous, in Soma­
lia it is thinner (only a few hundreds or tens of meters) and 
pr-esents calcareous, marly and shaly interbeds. Moreover, in 
tr,e Garbaharre area the formation fringes out into three arena­
c€cus bodies (up to a few tens of meters) separated by limesto­
nf levels. It makes a lateral transition to the Mao Member of 
the Garbaharre Formation. 

In the Garbaharre area the age of the Ambar Sandstones is 
tentatively referred to the Early Cretaceous. 

Paleocurrents (Fig.4 ) , the sedimentological characters of 
the sandstones, and the shallow marine and low energy facies 
of the Busul Member suggest for the Arnbar Sandstones a conti­
nental environment in Kenya, where the area of clastic supply 
was located, and a littoral and deltaic environment in western 
Somalia. 

3.2 TERTIARY F0RMATI0NS AND M0RPH0L0GICAL EV0LUTI0N 0F THE 
JUBBA VALLEY 
(Ali Kassim Mohamed, L.Carmignani & P.Fantozzi) 

After the Cretaceous regression the region was no longer 
submerged by sea. Available data on Tertiary evolution regard 
only a few continental or volcanic formations and some morpho­
logical elements. Reconstruction of the post-Cretaceous evolu-
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tion is therefore incomplete. 
The Cretaceous regressio n was followed by a long phase of 

peneplanation, later followed by general uplifting movements 
as well as morphological evolution, which gave rise to the 
actual Jubba valley. 

During the first phase of t h is evolution a NE-SW elongated 
lacustrine basin was formed between the fold belt SW of Garba­
haarrey and the NE-SW elongated relief corresponding to the 
monocline of calcareous rocks belonging to the Uegi t Formation 
(Fig.5A) This depression was fi l led by the Fa~nweyn Formation 
represented by up to 10 m of whi tish lacustrine sandy clays. Only few 
erosional remains actually occur in an area of at least 
600 sq.km. This unit makes up the oldest discordant formation 
on the Jurassic-Cretaceous succession in the Jubba valley. Two 
imp ortant rivers were probably the main tributaries of the lake. 
The former probably corresponds to the present Jubba stream, 
upstream from Luuq, and the latter to the . paleo-Dawa, which 
flowed in a different course from its actual one . The present 
ccurse of the Dawa river is the result of a recent capture made 
by the Jubba. 

As shown in Fig. 5, in the area of Mandera the old Dawa 
went SE, and flowed in the outskirts of the actual town of 
Garbahaarrey and then into the above-mentioried lake. Evidence 
in support of the old course of the Dawa is furnished by morph~ 
logy and especially by the Garbahaarrey and Sengif belts (Fig. 
6; where the river cut deep gorges (Fig.5) : 

As shown in Fig.5B, the lake depression was orthogonally 
cut by the paleo-Jubba . The old drainage was located 100 m 
higher than the actual Jubba crorse and is still easy to 
reconstruct between Luuq and Bardheere. It is now fi lled by 
allu vial deposits (Kuu~ekta Formation) and sealed by a basaltic 
flow ( Fig. 5C ) . The Kuur~kta Formation waries in thickness 
from more than 50 m ( in the pa leothalweg, upstream from Luuq) 
to 10-20 m (SE of Luuq). It consists of fluvial conglomerates 
ar.d quartzose sands; pebbles are co mposed of v u lcani tes and 
q1.:artzi tes; intercalations of volcanic ashes ( rhyol i tes?) are 
almost always present. 

These fluvial deposits are covered by thick basaltic flows 
(al most 30 m thick); t hese volcanites also occur extensively 
east of the paleothalweg of Jubba , where they lie directly on 
the Jurassic an d Cretaceous formations. According to some pre­
liminary radiometric investigations (TRAVERSA, pers· . comm.), the 
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age of the basalts is Oligocene. 
These data represent the only chronological evidence of 

the Tertiary evolution of the Jubba valley, but many authors 
express doubts on this point because the morphology of the 
paleo thalweg is too well-preserved to be so old. 

Data from the Insti tut e of Geochronology of the Italian 
National Council of Research, Pisa, have recently demonstrated 
the presence of excess Ar40 in several basal tic samples . The 
apparent age values must therefore be considered older than the 
real ones. 

After the basaltic flows, the Jubba valley underwent a 
deepening process resulting in the actual thalweg. This phas~ 
also involved the capture of the Dawa, upstream from Dolow, 
which produced a fossil drainage of more than 100 km from the 
Garbahaarrey area to Kenya, beyond Mandera (Plate 5C). This 
fossil drainage is still shown by long patches of forest which 
followed the course of the paleo-Dawa in the past. 

4. TECTONICS OF THE LUUQ-MANDERA BASIN 
(Ali Kassim Mohamed, L.Carmignani & P.Fantozzi) 

Nc·rth-west of the Bur Region the sedimentary cover dips 
about 1°-2° towards NW for more than 100 km, up to the Luuq and 
Garbahaarrey areas. Further westwards the average dip trends 
SE and E, then the Precambrian basement outcrops again beyond 
the frontier with Kenya. The main structure of the Jubba valley 
upstream from Bardhere is therefore a wide syncline between two 
crystalline outcrops . 

A system of SW-NE-trending faul ts and gentle plicati ve 
structures complete the picture. Some faults affect the SE limb 
of the synclinorium, i.e. the Barbaadan and Buuraha Haacad 
Faul ts, but most are concentrated in the axia l zone of the 
basin. The major structures of this area are shown in Fig.6 and 
in the photogeologic map attached to this guide. The Cretaceous 
formations outcropping in the central zone of the basin are 
deformed in an extensive syncline with limbs dipping less than 
5° and axes trending SW-NE and gently dipping NE (Tornalo Syncli 
ne). Two strongly deformed belts trending SW-NE and 10 km wide~ 
de\'elop both NW and SE of the syncline and extend for more than 
100 km. They compri se folds wi th strongly dipping limbs and 
faults visible in air photos and satellite images. (Plate 4). 

The NE belt (Sengif Belt) is composed of a long anti c line 
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limi ted at both sides by two faul ts; i t extends from the Dolow 
area for about 110 km as far as Kenya. 

The SW belt (Garbahaarrey Belt) develops for about 130 km 
and includes a main fault (Garbahaarrey Fault) trending N40 E, 
fol lowin g the deformed zone along almost its entire length, and 
a system of secondary faults which are slightly oblique in re­
lat ion to the main fault. The belt section SE of Garbahaarrey 
is affected by major deformations; both SW and NE the deforma­
t i ons gradually decrease and at last complete ly disappear. The 
gr-eatly deformed part is characterized by many .developing se­
condary faults and strongly marked by plicative structures 
(Buraha Wakab, Garbahaarrey and Bussul Anticlines; Bussul Syn­
cline) with li mbs dipping 30°-40°, rarely 50°. The profile of 
the folds is symmetrica l or slightly asymmetrical with NW ver­
gence (Plate 5). 

Systematic variations of axial fold orientation represent 
a particular feature of these folds. 

Torsion involves the major folds, quite regularly every 
10-15 km, always being clockwise. A similar geometry also 
occurs along Sengif Belt (Plate 4). 

According to Beltrandi & Pyre (1973), the fold belts are 
due to a complicated system of normal faults. All anticlines 
ccrrespond to small horsts. Horst uplifting was caused by the 
flow of pre-Jurassic evapori tes and shales belonging to the 
Anole Formation from the axial zone of the Tornalo syncline to 
the limbs. 

Carmignani et al. ( 1983), have hypothesized tha t the two 
belts may be due to right-wrenching tectonics probably associa­
ted to a transpressional component. The shear direction is 
inferred by a series of "en échelon" folds ( in the NE part of 
the Garb aha arrey belt).and by the angular relations between the 
secondary faul ts and the main one. Wi thin th is defor mati ve 
framework, regular axial torsion may also be explained: its ro­
tational direction is in agreement with right shear deformation. 
The geometry of the Garbahaarrey bel t suggests that a shear 
belt spread from the area SE of Garbahaarrey, where it produced 
major genera! displacement. 

Geophysical investigations and the Hol 1 well (BURMAH OIL 
Co., 1973) demonstrated the existence of a NE-SW-trending pre­
-Jurassic graben, having its axis nearly coinciding with the 
Tornalo Syncline (BELTRANDI & PYRE, 1973) . The two deformative 
be 1 ts of Sengif and Garbahaarrey run paral lel to the Tornalo 
Synclìne for more than 100 km at a steady distance (60 km) from 
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each other. These bel ts are probably located near marginal 
faults of the pre-Jurassic basin. These old faults of the base­
mEnt may have been reactivated as wrenching faul ts after the 
Early Cretaceous, causing two narrow fold bel ts in the over­
lying sedimentary cover. 

5. EXCURSION IN THE GEDO AND BAY REGIONS 
(Field Leaders: Ali Kassim Mohamed, L.Carmignani & M.Fazzuoli) 

.First day: Bur Crystalline Basement and Lower Jurassic 
formations fn the Bay Region, 

The fir!:lt day of the excursion is devoted to an exami­
nation of the granites of the crystalline basement of the Bur 
Region and of the older unit of the sedimentary sequence in the 
Isha Baydhabo area. In particular, some levels of the Uanei 
and Baidoa formations, representative of the Lower Jurassic 
sedimentary cycle, will be examined, and their sedimentological 
and paleogeographical significance will be discussed . 

Along the road from Mogadishu to Afgoi we cross first red 
sands of the coastal dunes and then dark argillaceous alluvio­
nal sediments, which outcrop beyond the Shebeli as far as the 
village of Wanla-Wein. 

140 km from Mogadishu, on the right side of the road, the­
re is a small bur (Bur Leego), whereas northwards t he broad 
grani te outcrop of Bur Heybo -one of the largest Bur in the 
region- begins to appear on the horizon. 

186 km from Mogadishu, on the outskirts of the village of 
Bu~rhakaba, the typical granitic bur outaroRs. 

STOP I-1. Bur Kuulow. Field Leader: Hawa Hersi Hussein. 
Bur Kuulow consists of a pinkish grani te in 

which numerous melanocratic xenoliths have been found. It 
bE:longs to the "younger grani tes" of the Panafrican Event: i ts 
Rb-Sr whole-rock isochron age is 520 ± 59 Ma. 

The Bur Kuulow ·granite consists of quartz, microclinperth.!_ 
te, albite (<10% An), biotite and sometimes horneblende . Apati­
te .and sphene are common in small amounts. The distribution of 
the mineral components is not homogeneous . The grain size is 
medium to large. Planar and linear anisotropies can sometimes 
be detected: 

ThE, xenoli ths commonly show sharp boundariE:s and angular 
shapes. Most of them consist of banded arnphibolites, in which 
the leucocratic bands have a gneissic composition and the mela-
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nocratic bands are rich in horneblende and sphene. The amphibo­
le is clearly crystallized at the expense of ·an older clino­
pyroxene, of which some relics can still be observed. 

Some Ca-rich xenoliths also occur. They consist of calcite, 
diopside, olivine (alterned totale), horneblende and actinoli­
te. The crystallization of the horneblende is complex; the ol­
der crystals include diopside, the youngest ones fill fractures. 
These Ca-rich xenoli ths are considered to be fragments of the 
marbles from the Dinsor Complex. 

STOP I-lbis. A small outcrop of rhyolites·has been found 
at Bur Durdur, near Bur Kuulow. These acidic volcanics outcrop 
poorly over an area of about 100 sq.m, covered by dense vegeta­
tion. They lie directly over the crystalline basement rocks, 
i.e., over the same granitoids which outcrop in the surroundings. 
They fill an old, small morphological depression. 

ThE occurrence of these acidic volcanics, and that of some 
bi;.sal tic dykes found in the crystalline basement of the Bur 
Region, suggest that this region was affected, to some extent, 
by the rift-related vo l canism of East Africa. 

At a distance of 186 km from Mogadishu, on the outskirts 
of the village Buurhakaba, a typical granite Bur 
outcrops. Its Rb-Sr whole-rock isochron age is 516 + 42 Ma. 
Towards the north-east the sharp shape of Bur Heybo is still 
well in sight . 

We continue towards Baydhabo. About half an hour la.ter the 
"Baydhabo Scarp" begins to appear on the hcu-izon, marking the 
contact between the crystalline basement of th Bur area and the 
Jurassic sedimentary cover . This contact is not placed a t the 
lower break of the slope, but some hundred meter:3 down. The 
hard limestones belonging to the Baidoa Formation protected the 
underlying soft marls•of the Uanei Formation, and gave rise to 
this slope. 

STOP I-2. ~pper part of the Uanei Formation at Isha 
Baydhabo (Fig.9). 

The stop consists of two separate parts: the lower portion 
o f the section may be observed along the course of the Togga 

Shiikh Hasharow, and the upper porti on across the scarp of 
Baydhabo, near the camel market (BUSCAGLIONE et al . ,1987). 

We fo l l ow t he c ourse of the Togga Shiikh Hasharow, i t s 
se-ure e ( "Isha") b e ing i n t he town c enter . I n t he Togga Sh iik h 
Hasharow, from the bottom, the follo wing li th olog ic al levels 
(Fig.9) outcrop : 
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1- (0,50 m): grey-green marls . 
2- (4,50 m): dark grey calcilutites, 20 - 60 m thick . The 

limestones beds are weakly folded and consist -of bioturbated 
bioclastic wackestones and some lumachella layers . 

3- (3,50 m) : thin beds (5 - 10 cm) of grey marly limesto­
nes alternating with marls . The beds show nodular structures, 
probably due to strong burrowing. At the top of this level is 
a bed (10-15 cm thick) showing fine but clearly horizontal or 
weakly wavy lamination. The laminae are composed of bioclastici 
/peloidal wackestones alternating with peloidal/bioclastic 
grainstones. 

Fossils present in levels 2) and 3) are: pel·ecypods , 
gastropods, brachicpods, echinoderms , benthic f oraminifers 
( among others, Vidalina? martana Fa r inacci a nd Pseudocyclammina 
l ia si ca Hottinger) (BUSCAGLI0NE et a l ., 1987) . The age i s 
Lowermost Toarc i an . 

The sedimentary en vir onmen t was parti a ll y r e s t ri c t ed, 
sub tida l, under t he wav e bas e . 0nly the lu ma chellas and l amin a­
t e d f i ne calc are nit e s are probably stor m deposits: the lu machel 
las may be interp r et e d as proximal tempestites, the laminated 
calcare ni tes as distal tempestites (ALLEN, 19~; AIGNER, 1985). 
The laminated calcarenites mainly make up the flat area at the 
base of t he Baydh abo scarp. 

After a short walk parallel to the base of the slope, we 
climb as far as the came l market at Isha Baydhabo. 

The upper part of the section is composed, from t~e bot ~ 
tom, of the fol l owing levels: 

4- (16/18 m): reddish shaly marls (more marly and 
yellowish near the base, covered by ta lu s). In the lower part 
of this level ammonites occur (Parahildaites madaga~cariens i s 

·and Protogrammoceras sp.) (BUSCAGLI0NE et al . 1987) 
5- ( 6/8 m): grey:brown or pi nk nodular calcilutites, we l l 

stratified (5-30 cm), wi th rare thin shaly interbeds. Text u re 
ccnsists of rec r ystallized mudstones, with abundant iron _ox i des 
in scattered crystals or co n centrated along styloli tes. The 
beds are strongl y biot u rbated by horizontal worm tracks. Thi s 
level appears to be tec t onically deformed : as the general 
str ucture is weakly inc l ined (2 ' -5') t h e beds are deformed and 
some are very steep ( 50 ' -70 ' ): we believe t hat this deformation 
may eit h er be a su per fi cial feature, or co u ld be due to defor m~ 
tions of t h e u n der l ying mar ls. No f o ssils have been observe d 
in this l e v e l. 

6- (16 m): grey and yello w-green massive marls, most l y 
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covered by talus. Fcssils in this level are: pelecypods (0pis 
aff.parvicarinata Thévenin), gastropods 
hildaites madagascariensis; Hildaites sp . 
1987). 

and ammonites (Para­
(BUSCAGLI0NE et al., 

7- (4/6 m): well-stratified (10-40 cm) brown-yellowosh 
calcilutites and calcarenites. Textures consist of recrystalli­
zed mudstones and intraclast-pellet (coproliths) grainstones. 
The cale areni te levels show sedimentary structures , such as 
graded bedding, cross-bedding and "hummocky" structures; the 
calciluti te levels have a "wavy" structure . Some levels, 10-15 
cm thick, show a "crumpled" structure (BOGACZ et al., 1968), 
i.e., the bed is completely brecciated, with cm-sized, rounded 
to subangular , strongly packed clasts or fragments of laminae ·. 
Cale areni tes are interpreted in our opinion as storm deposi ts 
(proximal tempestites) whereas the "crumpled" beds are tentati­
vely referred to an upward reflux of materi al, where a reverse 
densi ty bedding exi sts ( B0GACZ et al. , 1968; DZULYNSKI, 1968) . 
Shocks caused by earthquakes may trigger this proces (HAMPT0N 
& DEWEY, 1983) . 

Levels 4), 5) and 6) were deposited on a relatively deep 
shelf with abundant clastic supply. They mark t he apex of the 
transgressive phase of the Lower-Middle Jurassi c sedimentary 
cycle . Level 7) marks a return to a shallower shelf, where the 
effect of storm-induced waves was active. The age is Lower 
Toa-rcian. 

8- (10 m) : the top of the scarp is composed of grey-brown 
bioturbated calcareni tes and grey calciluti tes in beds 15-40 
cm thick. Textures consist of bioclastic, oncoidal and peloidal 
packstones/grainstones and bioclastic/oncoidal wackestones. 
Sedimentary structures are represented by cross-laminations , 
bioturbations and some coquinas. Fossils are: pelecypods, 
gastropod.s, echinoderms, foraminifers (Mesoendothira croatica 
Gusic, typical form; Nubecularia reicheli Rat; Globochaeta 
alpina Lombard; Favreina cf. eiggensis Bronniman; Favreina 
fendiensis Bronniman& Zaninetti) (BUSCAGLIONE et al., 1987). 
The· age is Lower Dogger: Aalenian-Bajocian. The sedimentary 
environment is referable to an open platform, with high energy 
conditions. 

The calcareni tes of the Baidoa Formati on, outcropping at 
the top of the slope, are quarried as building stone. 

We continue towards Awdi inle. Just beyond Baydhabo the 
rock is covered by superficial argillaceous deposits, ·entirely 
cul tivated wi th sorghum, probably derived from the alluvial 
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reworking of marls and shales of the Anole Formation outcropping 
extensively to the NW. 

From Awdiinle we continue towards Qansaxdheere along the 
nEw road to Baardheere. Here the Go loda Formati on outcrops 
rarely _because of a thick cover of terra rossa and caliche. 
Better exposure of the calcarenites of the Goloda Formation is 
found after this covered area. 

STOP I-3. 
After _Qansaxdheere, for several kilometers, the calcareni­

te[, of the Goloda Formation still outcrop. Farther along the 
road runs downhill and is almost completely covered by soils 
and caliche. This is the outcropping area of argillaceous 
lithotypes _belonging to the Anole Formation. 

We reach Bardheere . 

Second day : Middle-Late Jurassic formations of the Luuq­
-Mandera Basin. 

The second day of the excursion will permit to exarnine the 
Middle-Upper Jurassic formations of the eastern flank of the 
Luuq-Mandera Basin: the Anole and Uegit Formations, respective­
ly representing the open-sea phase and the carbonate-platform 
regressive phase of the Middle-Late Jurassic sedimentary cicle . 
Another important problem that will be exarnined and discussed 
regards the peculiar structural features of the Garbahaarrey 
area .(narrow elongated anticlines). 

If the road is good enough- during the rainy season the 
enti re regi on is not very practicable- the group may divide, 
each one choosing one of two i tineraries: the si te of the 
Buraha Markaabley Bardheere darn or the Anole Formation at the 
Bur Canoole. 

Bur Canoole Group; from Bardheere we go south to Kisimayo 
for about · 30 km as far as the village on the outskirts of Bur 
Canoole and the Jubba Valley . 

STOP II-la . Anole Formation at Bur Canoole 
The Bur Cécnoole hills, about 40 km south of Bardheere, 

look like big terraces, about 90 m above the bed of the Jubba 
river. The lower part of the Anole Formation outcrops here . 
Going from the thalweg of the river as far as the hill terrace, 
the following sequence may be observed (Fig.10): 

a- (20/25 m): grey or yellow-grey marls with marly lime­
stone beds, 10-20 cm thick . On the bed of the river, the latter 
ccnsist of bioclastic, peloidal, quartzose packstones. Fossils 
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identified by Stefanini (1931) and Buscagliene (1984) (enclosed 
in square brackets) are: 
pelecypods Ceromyopsis kiliani, Exogyra vinassai Diaz, 
Prospondylus aubryi (Douvillé), Pholadomia carinata, (Paleonu­
cula cuneiformis (Sowerby), Homomya sp.); 
gastropods = (Ampullina coxi Stefanin i ); 
br-achiq:iods = Rynchonella subtilis Szain, Rynchonella gregoryi 
Weir, Alcothyris kitchini sp.nov.; 
an:moni tes = Macrocephali tes (Kamptokephal i tes) somalensis sp. 
~. Hecticoceras issa sp. nov . , Perisphinctes (Groussouvria) 
steinmanni Parona & Bonarelli. 

b-- (some meters): dark grey lumachella level consisting 
of bioclastic and quartzose floatstones and packstones/grainstQ 
ne E:- . This level makes up the flat terrace at the foot of the 
hill . Fossils are abundant: 
pelecypods = Plicatula sp., Lima sp., Exogyra sp., Alectryonia 
~. (Lopha solitaria Sowerby, Exogyra fortuai Stefanini, Pale­
oncula cuneiformis Sowerby, Homomya sp . , Modiolus imbricatus 
Sowerby, Eligmus rollandi Douvillé); 
b roohicpods = Terebratula ruspolii sp.nov ., Terebratula haualites, 
Aulacothyris jubaensis Weir, (Somalirynchia africana Weir , 
Somalirynchia bihendulensis Weir em . Muir-Wood; Lophrotyris cf . 
subsella (Leymerie)); 
belemnites = Belemnites sp., (Belemnopsis sp.). 

e- (60 m): grey marls with rare fossils . 
pelecyp0ds = Lima sp.; 
arr.n,oni tes = Perisphinctes sp. 
belemnites = Belemnites sp. ; 
aptychus . 

d- (10 m): dark grey calcilutites made up of .bio_clastic 
wackestones. Fossils are: 
pelecypods = Acrosalenfa gananensis sp . nov., (Modiolus imbrica-
tus); · 
br·achiopods = Rynchonella africana Weir, Terebratula bicanali­
culata Schlotheim, Terebratula glenday Weir, (Lophrotyris sub­
sella (Leymerie)) . 

e- (0,50 m): lumachel l a bed with Belemnites tanganensis . 
f- ( 5 m): yellow-brown calcareous sandstone beds ( 10-50 

cm thich), composing the flat top of the hi 11. The sandstone 
beds show cross-larninations, hummocky structures and ripples 
and may be interpreted as possible storm deposits. 

The age of the Bur Canoole sequence may be inferred as 
Late Callowian/Early Oxfordian (BUSCAGLI0NE, 1984) . 
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The environment was subtidal, generally under the wave 
base, and is referable to a shelf with open sea conditions. 

Then we leave and reach Baardheere. 
Together with the other group we continue to Garbahaarrey. 

Dé1m of Buraka Markaabley Group: we go along the track 
going to Baydhabo and after 2 km turn left towards Buuraha 
Markaableey. 

32 km later we reach the site planned for the building of 
the dam. 

STOP II-lb. Buraka Markaabley - Dam Site 
The dam will rest on marls of the Anole Formation, 

although the upper part will reach the overlying Uegit Forma­
tion. It will be built in massive concrete and will be 42.00 
m high; the reservoir area will extend to Luuq ( further data 
are available from the Jubba-Bardheere Dam Project in Mogadi­
shu). 

We leave for Bardheere, where we meet the other group and 
then continue towards Garbahaarrey. 

Beyond the Jubba bridge the valley floor is composed first 
of alluvia and, when the r oad begins to climb, of marls of the 
Anole Formation. The upper part of the latter includes layers 
of calcareous sandstones wi th cross-laminations. The contact 
with the overlying Uegit Formation, made up of less weathered 
lithotypes, is marked by a sharp slope visible many kilometers 
a·way. The Uegi t Formati on, composed of well-bedded mi cri tic 
limestones and calcarenites, is clearly visible from the road. 

18 km away from Bardheere the bottom of the Uegit Forma­
tion constituted b y a level of oolitic calcarenites crops out. 

STOP II-2. Basal oolitic level of the Uegit Formation 
The contact between the Anole and Uegi t Formations is 

sharp and marked by a break in the slope of the hill. The 
highest level of the Anole Formation is composed of quartzose­
-calcareous sandstones with horizontal or weakly wavy lamina­
tions, probably referable to distal storm deposits . The lowest 
level of the Uegit Formation is a 10-12 m thick bed of oolitic 
calcarenites (COCCHI, 1982) . The calcarenites consist of ooli­
tic grainstones in the lower part, and of oolitic grainstones/ 
/packstones with concentric-radial ooids. 

The oolitic grainstones are composed of small (0,1-0,4 mm) 
osids wi th thin ooli tic envelopes; the nuclei are made up of 
bioclasts and peloids. Fossils are pelecypods, echinoderms, 
foraminifers and gastropods. Sedimentary structures are repre-
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s~nted by horizontal or weakly wavy laminations, with some iso­
-orientation of bioclasts. 

In the oolitic grainstones/packstones the ooids are large 
(0,5-1 mm) and have thick envelopes, with evident conc ·entric 
as well as radial structure. Some oo id s are broken and re-ooli 
tized and also show mi cri t i c peloids, lumps and large intra­
clasts. In some samples a mi cri tic matrix is present, but in 
others it is recrystallized. Bioclasts, represented by pelecy­
pods, echinoderms and fora minifers, are generally scarce. 

Sedimentary structures consist of bioturbation, horizontal 
or weakly wavy laminations; a bimodal distribution of grains 
also occurs. 

As regards the environment, a shoal in a high turbolence 
environment may be infe r red in the lower level. The radi al 
oolites of the upper level, according to Simone (1974), may 
have formed in lower turbulence and hi gh salinity coastal pools, 
placed behind the margina! complex. 

The entire Ueg i t Formation is crossed by the road and if 
we have enough time we can stop again, especially near a layer 
with large Nerinea. 

ThE·n we enter the peneplained area, composed of slightly 
NW-dipping limestones of the Uegit Formation. 

The chain of the hills cha racterized by steep limbs and 
sn:ooth tops visible from the NE, is made up of sandstones, 
marly limestones and dolomi tes of the overlying Busul Member 
belonging to the Garbahaarre Formation. The _ road runs slightly 
downh i l l , following the dip-slope as far as Togga Dhuurta and 
the nearby village of Faan Weyn. 

On the exposed bed of t h e Togga Dhu u rta, the top of the 
Uegi t Formati on outcrops, whereas along the Toggq. the upper 
part of this formation is well exposed. 

STOP II-3. Oncolitic level on top of the Uegit Formation 
(Algo l ite Marker) (Fig.12) 

The upper part of the Uegit Formation is composed, going 
up¼ards, of some lumachella beds, subordinate beds of sandsto­
nes and siltstones and, on top, beds of oncoidal calcirudites. 
The thickness of the calcirudite beds varies from 10 to 140 cm. 
The calci rudi tes consist of onco i da l packstone/rudstone; the 
micritic matrix ranges from 30 to 50%. The average size of the 
oncoids is 0,6-0,8 cm, but may reach more than 2 cm; the shape 
is generally elliptical, but rounded as well as lobate oncoids 
also occur. Many oncoids are in styloli tic contact. Frequent 
pEloids occur together with the oncoids; bioclasts are scarce, 
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sometimes composing the nuclei of the oncoids: they are repre­
sented by pelecypods, echinoderms, gastropods, benthic forami­
nifers. Quartz grains are less than 10%. 

Sedimentary structures are represented, in some beds, by 
inverse grading, i. e. , the base of the beds is composed of 
calcarenites and the upper part of a calcirudite (Fig.11). Some 
horizontal or inc l ined coarse laminae, made up of grains of 
different size occur, as well as bioturbated areas filled with 
micritic matrix. In some samples the grains also show a bimodal 
size distribution (large oncoids and peloids or small oncoids) . 
Iron oxides are widespread in the matrix and on some weathered 
surfaces of rocks, where they constitute a thin black film in 
the intra-oncoidal area. 

The large size and regular shape suggest a subtidal 
d€posi tional environment wi th encrusting organism, where the 
oncoids frequently rolled and became larger . The high packing, 
bimodal distribution of the grain, and micritic matrix indica­
te an extended channelized area, probably wi th tidal contro 1, 
connecting the open sea wi th a mor·e restricted lagoon. Tidal 
currents may have transportated the oncoids inside the lagoon, 
where they accumulated together wi th the lagoonal calcareous 
mud. 

This level is present in the enti re regi on and since i t 
is clearly visible in air photos ("Algolite Marker"), it is 
usually considered as a boundary marking the Garbaharre and 
Uegit Formations. The higher hills north of Togga Dhuurta 
consist of the Bosul Member at the bottom and probably Pliocene 
deposits at the top. The latter is composed of white _ sandy 
shales, about 20 m thick and covered by several metres · of 
silcrete called the Faanweyn Formation, from the ·riame of the 
large hill south of Togga Dhuurta. 

We continue through a sub-horizontal sequence of sandy 
limestones and reddish sandstones, with frequent ~_evels of 
lumachella with pelecypods. 

The hills to the north are the "Garbahaarrey Belt" 
consisting of two anticlines separated by a syncline: the 
Bossul Anticline, the Bossul Sync l ine and the Garbahaarrey 
Anticline. The Uegi t Formation outcrops at the core of the 
anticline and the Ambar Formation at the core of the syncline. 

We c r oss the sandy dolomitic limestones interbedded with 
friable quartz sandstones and shales belonging to the Bosul 
Member (Garbahaarre Formation). It is characterized by a 
shélrper morphology with hills and frequent slopes. 
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Lumachella wi th pelecypods of the Busul Member outcrop 
r~presenting the bottom of the member , just before Garbahaarrey 
along the track to Baardheere. The contact with the overlying 
Ambar Sandstones is located at the base of the hills running 
W to E of the track. 

We reacn Garbahaarrey. 

Thirtl day: Cr·etaceous Formations of Luuq-Mandera Basin and 
discordant Tertiary of Luuq . 

The third day of the excursion is devoted to the younger 
(Upper Portlandian - Lower Cretaceous) formations of the Luuq­
-Mandera Basin in the Garbahaarrey-Luuq area: the Garbahaarrey 
Formation is subdivided into the carbonate Busul Member and 
evaporitic Mao Member, and the Ambar Sandstones. The lateral 
relationships between the Mao Member and the Ambar Sandstones 
will be discussed . East of Luuq, Tertiary basalts and pre-and 
post-basalt sediments will be examined and the Tertiary morpho­
logi cal evolution will also be discussed. 

After leaving Garbahaarrey we proceed along the Garbahaar­
rey-Luuq road. At first the road goes through i solated hills 
composed of sandstones bolonging to the Ambar Formation, and 
then foll ows the slope southeast of the core of the Tornalo 
Syncline. It follows the contact with the Busul Member, ~hich 
is part.ly covered by terra rossa and composes the slope on the 
left of the road . 

Ttie Ambar Sandstones outcrop 9 km from Garbahaarrey along 
the road. At the following two stops we can observe the most 
peculiar features and sedimentary structures typical of this 
formation, e.g. cross-laminations. 

STOP III-1. Ambar Sandstones 
Garbahaarrey-Luuq road 3 km after Garbahaarrey. Looking 

SSW towards the hill s i. e., towards Garbahaarrey, a natural 
continuous cross-section shows the depositional geometry of the 
Ambar Sandstories ( Fig . 13) . These form a flat sub-horizontal 
body a few tens of metres thick, prograding above the Busul 
Member of the Garbahaarrey Formation by the accumulation of 
foreset beds down a steep frontal slope. The Ambar Sandstones 
indicate a delta environment, and the Busul Member a prodelta; 
in our opinion, the Ambar Sandstones may represent an example 
of a shallow-water fluvial-dominated delta as suggested by i) 
the relati vely reduced thickness in the arenaceous body; ii) 
the high sandstone shale ratio; iii) the shallow-water facies 
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of the Mao Member, making a lateral transi tion to the Ambar. 

STOP III-2. Ambar Sandstones 
Garbaharrey-Luuq road, 4 km afte r Garbahaarrey. A wi de ly 

covered sequence of the Ambar Sandstones outcrops (Fig.14); 
hc,wever, it may be stated that: i) the unit is built up of 
three arenaceous levels; ii) t h e second level gradually disap­
pears downcurrent. The latter is well exposed and is characte­
rjzed by two cross-stratified beds thinning NE (with silicified 
wc•ods and fish tooth remains), over- and underlying thin- to 
medium-bedded bioturbated or wave-ripple cross-laminated sands 
and marls. The sequence is considered indicative of a delta­
_-front, inter-deltaic and prodelta environment. 

STOP III- 3. Ambar Sandstones 
Garbahaarrey-Luuq road, 7 km after Garbahaarrey. The Ambar 

Sandstones here reach a thickness of a few tens of metres 
(Fig.15); the lowermost le;_,el is still present but the others 
are thinned out. The sequence thickens upwards and shows i n the 
lower portion (at the foot of the hill) bioturbated current­
or wave-ripple laminated sands and marls ( at the top of the 
Macow Member) suggesting a prodelta environment, followed by 
planar and trough cross-stratified sandstones, interpreted as 
mouth bars, and thick cross-bedded beds interpreted as channel 
deposi ts. Upwards the arenaceous sequence ends wi th medium­
-b~dded planar and cross- stratified sands, probably reflecting 
the gradual vanishing of the distributary channel. 

The chain of the hills visible from here is the structure 
of Garbahaarrey. 

After the vil la ge of Maykaareebay we find the Macow well 
and the village of Macow, representing the type-locality of the 
Mao Member which makes up the evapori tic upper part of the 
Garbahaarrey Formation. 

STOP I I I-4. Garbahaarrey Formation - Mao Member 
Leaving the Garbahaarrey-Luuq road, at the top of the 

slope of Macow, we turn left on the road to Burwago. After some 
kilometers, descending towards the large paleo-thalweg, the 
lower portion of the Mao Member outcrops, 25 m thick. 

Several intervals may be identified, from the bottom 
(Fig. 16): 

a) 4m-cyclic alternance of thin beds of dolomites, silty 
shales and gypsum beds; thick dolomite beds, wi th abundant 
gypsum crystals, from the top of this interval. 
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Fig :11~: Section of the Ambar Sandstone (STOP III-2) 
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Fig.15: Section of the Ambar Sandstones (STOP III-]) 
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b) 4m-dense alternance of thin levels of gypsum and shales; 
a few dolomite beds, massive or with lumachella levels. 

c) 4m-above a bed of vuggy dolomite with gypsum seams, a 
3-m thick bank of roughly laminated gypsum which contains small 
rounded crystalline "eyes". Upwards the gypsum become breccia­
ted and nodular. 

d) 3,50m-green and red shales with abundant rosette-shaped 
gypsum crystals, laminated and vuggy dolomites, nodular gypsum 
with small levels of dolomite. 

e) 4,50m-green shales with rosette-shaped gypsum, included 
between two levels of laminated or massive dolomite. 

f) 3m-dark-grey dolomites in beds 20-30 cm thick, coarsely 
crystall ine; upwards horizontal or weakly wavy laminations. 

Sorr.e points are noteworthy in this sequence, i.e.: 
the presence of thic:K shaly or sil ty-shaly levels, 

alternating with dolomites and gypsum; 
- the lack of gypsum levels with well-form ed "enterolithic" 

structure; 
the abundance and relatively high thickness of the 

dolomitic levels; 
- the transi tional shale-dolomi te-gypsum or shale-gypsum 

passages; 
- on a large scale, the lateral transition between the Mao 

Member and the Ambar Sandstones. 
In our opinion all these elements indicate a shallow basin 

in (possibly intermittent) connection with the sea, probably 
and extended lagoon partly fed by fine- or even coarse -grained 
terrigenous clasts (Ambar Sandstones), in which evaporitic 
episodes frequently occurred. Current directions in the Ambar 
Sandstones indicate a southern provenance (i.e. from Kenya and 
the Bur Region) of the clastic material; only the finest mate­
rials (clay or silt) reached the Macow area, where they inter­
calated with the transitional sediments of a weakly hyperhaline 
(dc-lomites) or higly hyperaline (evaporites) environment. 

To the south is a general view of the relict hydrography 
we crossed before. At the top of the hill along the Macow 
slope, the road still runs in the sarne unit and follows the 
axial plane of the Tornalo Syncline (see Fig.14). 

About 15 km before Luuq the alternation of dolomites and 
evaporites observed at the previous stop is still well exposed. 
From Luuq we continue along the left bank of the Jubba. Friable 
quartzose sandstones, evapori tes and shales, representing the 
upper part of the member, are also well exposed. Walking along 
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a short path, we cross the entire upper part of the Mao Member . 
We stop for lunch on the river-bank . After lunch, we 

cor.tinue to the hills of Kuurecta, just where the Luuq discor­
dant Tertiary outcrops. 

STOP III-4. Tertiary volcanites and sediments 
These consist of a f l uvial succession about ~4o m thick and 

composed of conglomerates with elements of alkaline volcanites 
(trachytes, phono l ites) and quartzites with some layers of ash 
tuffs . The fluvial successi on is overlain by -a bout 10 m of 
olivine basalts with columnar structures. As shown in the 
attached map, this complex outcrops just in correspondence to 
the hills marking the old course of the Jubba. Basalts 
protected the underlying loose fluvia l deposi ts from erosion, 
so that they are morphologically located higher than the 
present field plane. Fig.16 illustrates the old course of the 
Jubba as far as Garbahaarrey. The only fossils found in the 
f1 uvial conglomerates are silicified tree trunks referred to 
the Pliocene (Piccoli, pers.comm.). Some of these are visible 
at this stop. 

We return to Luuq and, if we have enough time, we can 
visit the fort; then we return to Garbahaarrey. 

Fourth day: Relationships between Busul Member and Ambar 
Sandstones. 

In the fourth day of the excursion, the vertical relation­
ships between the Busul Member and the Ambar Sandstones will 
be- shown and the significance of silicified trees will be 
discussed . The structural and geomorphological ·features of the 
région between Garbahaarrey and the Jubba River will also be 
examinated . 

We follow the Garpahaarrey-Quansaxdheere road . 
12 km from Garbahaarrey, beyond the first rèlièf (which 

corresponds to the Garbahaarrey Anticline) we stop at the 
centra! syncline . 

After a short walk in the bush, we reach a hill composed 
of Ambar Sandstones and outcropping in the centra! part of the 
Bosul Syncline. 

STOP IV-1. Garbahaarrey Formation - Busul Member and Ambar 
Sandstones (Fig . 17) . 

At the foot of the hill thin- to medium-bedded marls, 
dolomitic limestones and fine sandstones (Busul Member) outcrop; 
bioturbations and planar or wave laminations are common. Many 
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si licified tre e trunks of questionable stratigraphic posi tion 
are scattered on the ground. It is also possible to observe the 
inserting cavity of a tree trunk in the Ambar Sandstones. Above 
a slightly erosive surface, the Ambar Sandstones follow, 
forming a 25-30 m fining-upwards sequence. In the lower part, 
thick-bedded cross-laminated or massive sandstones (with sili­
cified tree trunks up to 3 m and probable dish-structures) are 
present, whereas in the upper part contains medium- and fine­
-bedded, planar and ripple cross-stratified sandstones. The 
sec;uence ·ends wi th limestones, sandy 1 imestones and marls. 
After the junction to Bardheere the road transversally curs the 
narrow Bossul Anticline, then crosses the arenaceous or dolomi­
tic limestones al ternating wi th friable quartzose sandstones 
and argillites of · the Busul Member (Garbahaarey Formation). The 
morphology appears qui te rough and is characterized by hills 
and frequent slopes. 

We reach the Burdhubbo refugee camp and take the ferry to 
Burdhubbo. 

A few kilometres farther on, we find a thin basalt outcrop 
placed along the Kuuretka basalt ridge . Subsequently, along the 
road the Uegi t Formation, composed of mi cri tic limestones and 
well-bedded cale areni tes, is clearly exposed. A sharp slope 
marks the transition to the Anole Formation, whose outcropping 
zone is represented by a depression completely covered by soils 
and caliche. 

After Quansaxdheere and Berdale we arri ve at Baydhabo, 
where we have lunch. Carrying on, we arrive in Mogadishu at 
about 5 p . m. 
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7. LIST OF THE SOMALI AND .ENGLISH NAMES OF THE LOCALITIES 
MENTIONED IN THE GUIDEBOOK 

Awdiinle = Andinle 
Baydabo = Baidoa 
Bardheera = Bardera 
Bossul = Busul 
(Bur) Caanole = (Bur) Anole 
Burdhubbo = Bur Dubo 
Buurhakaba = Bur Akaba 
Cambar = Ambar 
Diinsor = Dinsor 

Faan Weyn = Fanwen 
Garbaharrey = Garbaharre 
Isha Baydhabo = !scia Baidoa 
Jubba = Giuba 
Luuq = Lugh 
Kuurecta = Kurecta 
Macow = Mao 
Wanay = Uanei 
Waajid = Uegit 




