











Summary of Marini (1938)

"Alid Volcano in the Colony of
Eritrea" (title translated from the Italian)
reports the results of an expedition by the
Italian Istituto Geografico Militare
(Institute for Military Geography), headed
by Angelo Marini in 1901-02. The article
contains numerous maps, drawings and
photographs of Alid and its surroundings
within the Danakil Depression as it existed
at the time. The first installment, published
in the January edition of L'Universo,
contains a detailed discussion of the
regional topography, provides geographic
names and summarizes the geological
history of the area, as it was perceived at
the time. Figures include a geologic map, a
map of thermal features, a map of dry
streambeds, a cross section and numerous
photographs. The second installment,
published in the February edition of
L'Universo, begins with a discussion of the
Biteito Mountains, on the Danakil horst to
the northeast of Alid, followed by a
description of the mountains to the west
and some discussion of the geologic
history of the region. Subsequently,
Marini gives a long description of the Oss
basalts, including numerous sketches and
discussion of the individual eruptive vents
and boccas. A section on Alluvium
focuses on the relative timing of
sedimentation and volcanism, and records
important features of the primary washes
and related fan deposits that drain the
Eritrean highlands. The subsequent section
on Rocks divides the primary lithologies
into Basaltic Rocks, Liparitic Rocks and
Dacitic Rocks, and provides petrographic
descriptions and some basic chemcial
information. The section on Water
Gaseous Emanations, etc. describes each
of the visited thermal areas, providing
some information on alteration minerals
and gases present. The Seismic section
records numerous seismic events and
swarms felt during the study period, listing

the time and location of each event. Marini -

then attempts to link all seismic events at
Alid with other events felt around the
world during the same period. The
Toponomy section gives a primer on
pronunciation of place names as well as a

USGS OFR 98-218: Translation of Marini (1938)

very useful discussion of their derivations.
Place names around Alid are shown to
come from at least 12 different languages.
A Products section attempts to summarize
various commodities that could provide
income to the Eritrean colony, including
limestone, copper, evaporites and wood.
The final section, Surveying, describes the
techniques used to create the topographic
map and lists major and secondary datum
points, relay stations and associated
distances.

Preface
As part of a geothermal resource
assessment of the Alid volcanic center
(Clynne et al., 1996; Duffield et al., 1997,
Lowenstern et al., 1997) we tried to review
all pertinent literature on Alid, the Danakil
depression and the Afar Triangle. In a

paper by Marinelli et al. (1980), we found

reference to what is likely the first written
record that details the topography,
geology, hydrology, seismicity, fumaroles
and place names of this region. Angelo
Marini and his coworkers from the Italian
Institute for Military Geography (Istituto
Geografico Militare) undertook a detailed
study of Alid and its surroundings in 1901-
02. This report is a translation of Marini's
1938 publication on Alid, published in
L'Universo, volume 19, pages 51-65
(January edition, #1) and 131-170
(February edition, #2). We hope, as did
Marini, that future researchers can make
use of the data, description, photographs
and nomenclature that reflects Alid, as it
existed at the turn of the 20th century.

Because we were unaware of the work
until  having completed our initial
manuscripts, we did not use the
nomenclature published by Marini (1938).
When comparing place names in this
translation with those used by Clynne and
others (1996), Duffield and others (1997)
and Lowenstern.and others (1998), the
following table may be of use:

Marini (1938) Duffield and others

(1997)
Airole Airole
Ambabat Humbebet
Arafali Arafali



Assaela As'ela

Buia Boya

Dibeara Dibara

Ertacale Darere
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Translator's Foreword

The text between square brackets [ ]
are additions of the translator and were not
present in the Italian text. These additions
were necesary to adjust the syntax, to
clarify, and sometimes to give bits of
information that add meaning to the text.
My apologies if some of these bits of
information are patronizing.

The page number in italics refers to the
page number in the original manuscript
published in L'Universo. Names of
localities have been written in small
capital letters, with a few exceptions.

The Italian language, vocabulary,
grammar and style in this article reflect the
Italian language of nearly two centuries
ago. This is not a long time by geological
standards, but sufficient to change the
language substantially.

Angelo Marini wrote these two articles
roughly 35 years after his exploration of
Alid, at least in part for political reasons,
to justify the horrible cost of supporting
unproductive colonies, just when the
Italians were asked to go to war again.
This is the focus of the last three chapters,
where the author makes an attempt to
invent some business enterprises that
could make the colony profitable, like
canning wildlife meat or exporting marble
to the orient.

F. Villa



Translation of Marini (1938)

ALID VOLCANO IN THE COLONY OF ERITREA.
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Fig. 1. Map of the volcano and adjacent
sites. Scale bar is 10 km long.

General features

The structure (geography) of the coastal
zone of Eritrea is well known. The
coralline coastal zone and the aeolian
sands are interspersed with conspicuous
places, and volcanic heights that are
worthy of description. Alid volcano rises
majestically, almost in the middle of the
zone destined for my study; it is the best
developed mountain of the western Red
Sea coast, and the most important of the
Eritrean region.

Page 52
Fig. 2. Planimetry of Alid volcano

Few facts were known about this
volcano: previous maps were limited to a
mark without name, since Mount
BITEITO(?), as it was called, did not refer
to the volcano, but to a tall basalt wall on
the eastern side of Alid. The map? scale of
the region was deemed sufficiently
detailed at 1:100,000. I decided to increase
the resolution to 1:50,000, investing a
great deal of time and effort, in order to
localize better the observations I had made
for some time, being as I was very
attracted [interested] by the locality.

Several rock samples were taken from
the volcano. These samples, sent to the
University of Pisa, were analyzed by Drs.
Manasse and Aloisi. The analyses were
published in the “Atti della Societa’
Toscana di Scienze Naturali”, 1903/1904,
Vol XX delle Memorie, Pisa.

1 These observations, gathered at the end of the year
1901,under the auspices of the Istituto Geografico
Militare, are published here, hoping that they can
be of use to those in the field of geophysics.

2See pages 21, 28, 28bis, and 34 of the
Topographic Map of the Eritrean Colony.

As one can see from the topographic
map, the volcano Alid is located at 14° 53'
north latitude, 39° 55' east longitude
(Greenwich). The volcano rises from the
alluvial plain, dark and isolated; a crown
of hills, remnants of the ancient crater,
forms the top of the volcano.

The volcano is elongate from east to
west: the top view is approximately an
irregular four-sided figure, with the
southwest to northeast diagonal of 7500
meters, and northwest to southeast of 6500
meters, for a total area of 30.68 square
kilometers, and 24 kilometers of
perimeter. The volcano is 9 kilometers
from the base of the Ethiopian plateau, and
it is further from the sea to the east side
(25 kilometers) because of flat-lying basalt
formations between the sea and the
volcano. The distance from [the volcano
to] the sea-level (0 m.) topographic
contour (on the edge of the lava field to
the southeast) is only 8 kilometers. The
distance from the bay of ARAFALI is 25
kilometers, with volcanic structures
around the bay itself. Finally, it is 46
kilometers from the deepest point of the
gulf of ZULA, and 108 kilometers to the
deepest point of the RAGAD towards the
southeast.

Both at the base and at higher
elevations, Alid is developed more from
west to east. It looks like the volcanic
activity, as soon as it was released from
the restriction of the narrow DERRAULE
valley, had a fan like action towards the
eastern open sea.

In fact, we find the west side fracture-
depression to be narrow and elongate; the
west crater is almost regular and smaller
(1.25 square kilometers); the east crater
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Fig 3. Perspective drawing of Alid
volcano (seen from the south). The
horizon is at m. 850

is higher in elevation and has an area
almost five times larger (5.62 square



kilometers); the eastern depression, twice
as long as wide, reaches the foot of the
mountain. :

Finally, on the east side from ENDA
ALID to GADAHELI, we find the most
developed volcanoes (longitudinally and
vertically) that surround Alid. The inner
crevices lie more or less on the transverse
axis. [In Fig. 3], I draw the side view of
the volcano to give a synthetic idea of its
structure and of the formations around it.
From the left side to the right.

We can see the extreme alluvial zone
on the west side (BAREIRA’), then the
western side of the volcano and its residual
lava flow (AMAITOLI). On the bottom the
white plain with trees (UETEN).

On the top there are two craters and
their fumarole; on the left side the big
basalt M. BITEITO and further down the
two twin volcanoes ENDA ALID and
GADAHELI and their gaseous emanations.

In the foreground, on the southeast
lava field there are groups of recent crater
cones UETEN GARO’ and FAFEIA’ GARO’.

The structure of the volcano Alid is
very complex because of the various
underground activities. We can have an
idea of this by looking at the geophysical
map. Its base is made of a primitive
formation of aggregates - tuff and lapilli.
Above it, successive lava flows of
different viscosity have shaped the
mountain; an enormous hat of red cinder
(scoriae) makes up the top of the mountain
(m. 910). Now things have changed, only
the north part of the enormous hat remains.
The edge of the crater towards the east
disappeared and formations of cinder and
lapilli are on the eroded surfaces on the
northwest, east and southwest. The
structure is complicated by the action of

the sea in the east and the Ethiopian

plateau in the the west. The first generated
vast regions of
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Fig. 4. Geological map of Alid and its
surroundings. In the legend, the left
column entries are: 1) alluvial plains, 2)
volcanic cinders and sand, 3) volcanic tuff,
lapilli and scoria and 4) volcanic bombs.

Translation of Marini (1938)

The middle column entries are: 1) recent
lavas, 2) basaltic to trachytic lavas, 3)
alluvial terraces with volcanic materials,
and 4) crystalline basement of the high
plains. The right column entries are: 1)
crater rims, 2) fumaroles,. 3) springs 4)
vents emitting water and gas.

coral flats alternating with lava flows on
the top of which Alid was formed; and the
second (the plateau) made available
ancient materials to the action of erosion
from freezing and from water.

The sands carried by the wind from the
south finished the overall aspect. From the
north, east and south successive volcanic
eruptions made the morphology of the
region even more complicated.

The whole volcano seems to be
divided in two large regions by a fracture
transverse to the direction of the Eritrean
basin.

To the east the fracture is generated by
the maximum endogenic pressure which
made the mounts BITEITO, DABOCOLTA
rise. In the west, the fracture coincides
with the deep valley of Derraule, which is
subjected still to substantial earth shaking.

It is important here to remember that a
large fraction of the northern slope of this
valley is made of solid rock (granite like)
while the opposite slope

Page 55

Fig. 5. Bottom of the west crater of Alid.-
A and B are the abyss inside the lava belt.
The final crater is reduced to a half moon
shape; linee d’impluvio [these are the line
along which water would flow; probably
orthogonal to the topographic contours),
and lowest point.

Fig. 6. Eritrean colony. Transverse cross
section of the plateau, to the sea, and
across Alid.

is made almost éntirely of sedimentary
rocks (schist-like). At the end of the valley
of DERRAULE, Alid built a series of



heights (BAREIRA!), with cinder, lapilli,
etc. during its explosive phase.

We will start the study of the region
from the upper side and then we will go
down to the sides and to the adjacent
areas. The highest region of the volcano is
the most interesting since one can find
elements of the eruptive structure which
are less sensitive to erosion: it is just a
succession of flat areas and shapeless hills
randomly strewn.

This region is a vast concave area of
approximately 7 square kilometers, clearly
divided by a septum or diaphragm (called
BAREIRA) into two sub-regions that are
linked by the only path that crosses the
volcano from east to west, at an elevation
of 610 meters.

The sub-region to the west is a regular
and typical crater, well preserved and with
a semicircular shape. The convex side is
toward the Ethiopian plateau and has as a
base-diameter the septa mentioned before.
The dimensions are 1500 m. from north to
south and 1000 m. from east to west.

The main elevation of the crown is 700
m. and that one of the inside basin is 590
m. The lowest point of the basin is 551 m.

On the north, east and south sides,
aggregate rocks of whitish color (cinder,
tuff, lapilli) predominate; towards the west
there is a basalt belt (CARA AMO) made of
the last fluid materials ejected by the
crater. In the geometrical center of the
basin there is a minuscule crater
predominantly made of ashes. A flow of
gases of high temperature is continuously
emitted from two deep fissures between
enormous basalt boulders. The alluvial
plain is covered by a rich vegetation
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Fig. 7. Chasms in the western crater of
Alid, seen from the west. High in the
background [there are] the highest tops
surrounding the craters from the north.

1'This name seems to refer to the kind of material
rather than to the shape, since we find a similar
region with the same name on the western side of
Alid . This region is made of the same red or gray
tuff as the first one.

Translation of Marini (1938)

of trees and grasses; castor plants abound,
and they could provide a good harvest.
Cattle and wild boars are found in the
shade of the acacias. The animals climb
the slopes and look everywhere for food;
hyenas, leopards do not reach this height,
and pestering mosquitoes do not interrupt
our sleep.

The eastern sub-region is large and
does not have a regular geometrical shape
as the previous one. The crater crown is
very irregular and incomplete. The
northern part reaches the maximum height
of 910 m, and descends towards the south
and east direction, where the tectonic
activity can be observed in the vertical
sections of the canyon walls (barranco).
The deep watershed is called SILLALO. It
divides exactly the basalt rocks in the
south from the tuff in the north. Deeply
eroded creek beds are found in the slope of
the watershed. The SILLALO is the largest
and one could say the only one of the
creek beds since all the other creek beds
on Alid start from the outside edge of the
crater.

When the SILLALO reaches the plain it
changes direction from the east-west to the
north-south expanding into the plain of
BALASLE. This hollow on the western side
of Alid is so pronounced that one could
debate whether the structure is due only to
water erosion, or there is a contribution
from the internal forces, or else a settling
of the materials forming the base of the
volcano. This sub-region has an average
diameter of 2300 meters
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Fig. 8. Sketch of drainage patterns on Alid
volcano

Fig. 9. Mounts enclosing the south side of
the eastern crater of Alid volcano. The
view is from the center of the crater’s flat
bottom.

and an area of approximately 6 sqﬁare km,
and it consists of a large inhabited plain
covered by light green and small black
hills.



Towards the southeast the last high
viscosity lava forms a complicated system
of heights called DIBEARA, EERAI e
UGUEALI. In the center there are small
hills and the last very small cone still
emitting high temperature vapors. From
the southwest to the west there are the tuff
of the EDAERALI and the sub-diaphragm
BAREIRA. Finally, in the north we have
more lava and tuff in the inside slope; in
the outside slope [there is a] large field
covered by big volcanic bombs, and a
recent lava flow; and climbing higher we
reach the top of the volcano.

To the many materials of endogenous
origin, one must be added, of sedimentary
origin.

While sketching the Fig. 91 , and
- recording on the sketch the different
materials, according to a cursory
examination of the sites, and following a
preliminary analysis, I classified the rocks
forming the two segments of the crown as
schist-like. Also ascending the volcano to
inspect the morphology of the site I wrote
on my notebook the 6th of February
“schist (?) on the right “ (right hand side of
the road under GHERSAMO, from the
west). They could be fragment of the earth
crust and then I wrote in another place
“probably parts of the earth crust which
has risen, etc.”.

The basalt-like aspect of much of the
lava in the crater together with other hints
may suggest a period during which the
volcano was under the sea with the
exception of the highest points which
maintain the look of recent structure.
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Fig.10. The volcano Alid seen from the
outside. The caption and figure straddle
two pages. The panoramic view is taken
from the highest, external peak of M.
GHERSAMO, where we established a
reference point for the major triangulation
(at an elevation of 685 meters). The

11 have kept all the drawings made on the spot; in
drawing them again for the printing I realized that
pencil drawings have a flavor so much more
profound than the reproduction , even though they
are made by the same hand.

Translation of Marini (1938)

general aspect is one of flat or round
shapes, due to the detritus composing the
soil; on the left [one sees] the brilliant
white of cinder and tuff, uncovered by a
recent slide. Below, at the feet and behind
the observer [there are] the black lava
flows, disgorged from the mountain side.
The chasm of the creek ARGUDDO starts in
front of the GHERSAMO. On the right, the
dorsal of CARA AMO intercepts a large
fraction of the basin craters. Above it, the
heights of FILLADED (743 meters) and the
top of Alid (910 meters) soar; further right,
[there are] the mounts enclosing the
eastern crater basin from east to the south.
The cross sections of the peripheral strata
of the mantle [can be seen] on the two
edges.

Also on the summit of Alid we find
layers of lava protecting the underlying
strata of scoriae. This may suggest that
Alid was higher than at present, and
probably of a more regular conical shape.

Here, at one kilometer elevation, the
pen stops, and we let our imagination run
free!!

I took eight successive pictures of the
landscape, covering the entire horizon;
these pictures will be published in another
paper, similar in character, more general in
content.

Using the photos of the original
survey, and with the help of the constant
height curves at 50 meters intervals, I tried
a relief sketch (at 45 degrees from the
northwest) to give a better idea of the
structure of the volcano. In this manner
one can discover new details that may not
be seen, if one utilizes only the old survey
measurements. For instance [one could
miss] two external slides on the northwest
region, threatening the mount itself and the
external depression (source of the creek
ARGUDDO), that does not join the western
closed crater basin, just for a thin
diaphragm. If we focus our attention on
the height of the AMBABAT, and follow
the two lines of depression descending to
the southeast (the two lines close in the
middle of the ARGUDDO valley), we will
discover the characters of a large crater,
ellipsoid in shape, with a diameter of 1800
x 1300 meters, whose top is the actual



crest of the CUAHATO (elevation 620
meters). This hypothetical or real crater
must have had its major activity during the
explosive phase, that is, before the activity
of the more recent and taller craters. This
could be confirmed by the map containing
the description of the eruptive and detritus
materials which were left after the great
destructive activity had occurred.
Indications of past tectonic activity
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Fig 10. Figure caption on previous page.

still appear at present: earthquakes
occasionally shake the volcano and the
surrounding regions; high temperature
vapors are emitted by many fissures;
thermal waters spring in large amounts.
We do not think it would be easy to find
all of the openings to the inside [of the
earth] since the region is extremely vast
and rugged.

We will now give a look to the outside
of the volcano, and search for relationships
between the main body of the volcano and
the details surrounding it. We will begin
our (ideal) exploration from the CORCORA
region, following the map in a clockwise
direction.

CORCORA is the highest zone of a
crater cone, mostly buried by the flood
(233 meter elevation). Among the lesser
craters, the largest is 400-500 meters
[circumference] around the crown. The
alluvial area surrounding it is entirely
volcanic. The profound erosion that
occurred in the wall of Alid above gives an
idea of the immense amount of detritus
(cinder, lapilli) that form the vast plain.

Oss is the name given by the local
people to two large lava fields on the
northwest and southeast of the volcano
Alid. They appear as two flat, black-ish
expanses with many small craters.

Towards the north of the volcano Alid,
the structure is more uniform. The area is
characterized by continuous series of
basaltic rocks, separated by many small
valleys: there are steep slopes, sometimes
as steep as 65% in the higher regions. The
tree vegetation is vigorous, because of the

Translation of Marini (1938)

protection of the mountain against dry
winds from the south, and because the rain
from the gulf of Zula. I even found some
ebony, locally called habnus.

A mule trail traverses the white and
shady plain, following the base of the
mountain; it traverses between two
volcanic cones at an elevation of 250
meters. At this point, the road splits in two
directions:
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Fig. 11. The top of the volcano Alid (seen
from the south). Marker for the
triangulation (elevation 910 meters). The
stratification of large and small elements
are clearly visible.

one towards the region of SELLELEC of
BURI and ARAFALI, the other bends to the
right, and runs around Alid. We will
follow the latter.

Two kilometers away we find the pass
of EGHIDDA (331 meters elevation). On
the left, one finds some tombs of local
people, and close by the ENDA ALID, the
little Alid, a structure that reproduces the
larger volcano on a smaller scale. The
slope is steeper towards the west, less
steep in the east and north. The small
mountain (457 meters high, more than 6
kilometers circumference) is made of
successive lava flows. Southeast of the
ENDA ALID there is a volcanic hill of
modest proportions (356 meters high and
3.5 kilometers circumference). On the
southern slopes of this hill, colored tuff
reappears. On these tuffs, the houses of a
local tribe Hasu Hamed Caiuia are located.

On the southeast side, there is another
small volcanic hill, (342 meters high)
made of recent lava flow. On its top there
are continuous emissions of high
temperature vapors.

More to the southeast [there is] a flat
top elevation called GADAHELI. Its top
(359 meters) is displaced considerably
towards the north; a gentle slope, of more
than 2.5 kilometers descends to the plain
(at an elevation of 82 meters). The slope
(with an average slope of 10%) is
composed of a series of terraces built by



the superposition of glassy fluid lava. The
small conical crater DATTICUBO (126
meters), made of brightly colored scoriae,
intercepted and pushed away the lava
towards the west, where it came in contact
with the large lava field on the southeast.
A mule trail runs through the pass, arriving
to the AGOGHITO wells.

Page 61

An examination of the planimetric
survey of GADAHELI shows that the
formation is a mixture of lava and tuff; the
tuff, probably predominant, is covered by
successive lava flows. In the tuff on the
summit, vapors are emitted by semi-
blocked escape cavities. We should add
that the volcano GADAHELI is the most
developed in the area near Alid.

Upon returning to the EGHIDDA, we
descend following the mule trail that is
around Alid, and focus our attention to
another place.

A large alluvial plain, mainly made of
volcanic debris and wind driven materials,
is the place from which Alid rises,
steeply.. This plain, of triangular shape,
has a very gentle slope (only 2.4 %)
towards the south. The plain is traversed
by two creeks, the DATTICUBO, close to
the flat shape of the GADAHELI in the east,
and the Illaghede, coming from the top of
Alid , and runs a long way close to the
base of Alid on the east. The plain is rich
in trees and wild life; it has different
names, as it is seen in the map.

In the ADO HOLLI AF and ILLAGHEDE
AF we see the remnant of the primitive
terrace structures, which are about fifty
meters above the land below. On the first
one, (the one most northerly), at an
elevation of 306 meters, we set a marker
for the auxiliary triangulation. Close to the
second there are the remains of a crater not
completely developed. Not far away there
are tombs of local people (elevation 224
meters).

The deep canyon of SILLALO shows
his narrow throat: the two barren and steep
sides are near to each other, of opposite
appearance, and deeply eroded.

Translation of Marini (1938)

The southeast side of the volcano Alid
is the steepest; it looks like a great wall
emerging rigidly from the alluvial plain: in
some regions, the slope exceeds 66 per
cent.

A lava hill, ASSALOELI, rests on this
side of Alid: the magma overflow runs in
the region of DIBEARA, from the edge of
the crater, along a canyon dug in the
mountain side. This lava hill is over fifty
meters high.

A bit further south we see the remains
of very small, not completely formed
cones, called ABAAT AF!. Here the mule
trail joins the other trail from the east; after
that, rising and crossing a small watershed,
continues to go over difficult terrain. The
first obstacle is composed of a large
number of volcanic hills called FAFEIA
GARO. They are about twenty small cones
crowded in a small triangular space; the
largest one was a marker (reference point)
for the geodetic triangulation.. The height
at the top is 146 meters, small compared to
Alid, but sufficient to overlook the never
ending line of small craters rising from the
large lava field in the southeast. We will
say that the line of craters is located on the
longitudinal axis of the Eritrean
depression, and such a line divides the
field in two different parts: to the
southwest there are many small craters and
boccas. In the other section, we have deep
longitudinal fissures.

On the right hand side of Alid’s edge
there is a village of the Hasu Hamed
Caiuia, and some tombs. The mule trail
wriggles through
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Fig. 12. Dike extending from a recess in
the southwestern side of the volcano, seen
from the side, from the southwest. [Here
and elsewhere, the author may be using
the term dike as a thin wall rather than an
igneous intrusion].

I'This suffix AF is found in many local names and
denotes a narrow passage, a canyon etc.; for
instance Ado Holli Af-Illaghede Af-Gadoeli Af-
Mauil Af-Passo Fafeid, etc.



to pass the disordered rocks. In the north
side of the major crater, covering the
mountain’s edge, there is an agglomerate
of cinder and sand of volcanic origin.

After that, there are two or three basalt
island in the lava field; the mule trail runs
through them, and then enters a narrow
gap between Alid and the lava field.

Let us stop and observe. Alid
maintains a substantial slope on the south
side, however changing: the elevation of
450 meters is subdivided into two large
sections, called M AUIL A MO and
SERRECHELE AMO, as shown in the relief
map.
pUnde:r the top of UGUEALI magma did
flow from a fracture in the side of the
mountain. Part of the magma filled the
deep canyon underneath, while the largest
fraction of it formed a wide terrace at the
base of the mountain. Nearby there is
another mound of cinder and volcanic
sand; more to the west, a recent lava flow,
almost in contact with the lava field in the
southwest.

Behind us there are (about) twelve
small cones called ARGAI Those closer to
Alid are more developed, being taller than
150 meters; the others do not exceed 120-
130 meters. I followed a winding trail
through these cones for a couple of
kilometers inside the lava field when I
ventured with three men and few
provisions to explore the black expanse.

Continuing we find a closed alluvial
basin called ENDARO, with lots of detritus
material, in large chunks, originating from
the breakdown of the wall above; then
another obstacle to our path, and more
material to observe.

A deep crevice in the mountain forms
a small valley covered by basalt blocks,
and descends in the ENDARO basin. To the
west a dike
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extends in the southern direction for over
600 meters.

At the end of the dike and on the west
there are two regions of volcanic tuff on
the surface, of the same material of which
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the other aligned hills are made. The most
developed formation of cones near the
major volcano was created South and
southwest of the UETEN pass. This
formation is called UETEN GARO. The
map here includes about twelve [cones],
counting those with intact craters, and
others where the crater edges are mostly
disrupted, because of the tendency of an
eastward displacement of the eruptive
structures. The highest crater’s edge
reaches an elevation of 229 meters, and a
diameter of 154 meters. Descending
towards the east, we find lava emitted
recently from the mountain side.

This southwestern region of Alid was
the center of complex seismic and volcanic
activity. This is proven by the breaks on
the side of the mountain, the well
developed dike, various geological
formations and the lava field in the
southeast, all witness to the destructive
and constructive phases that occurred in
the region.

Here the minor craters are made of a
fine detritus, sometime poorly cemented,
gray or red to brown. These are the
product of the last eruptions, probably at
the same time as the large lava flows,
certainly after the construction of the
volcano Alid. .

Several traces of houses and tombs
prove that the area was the location of the
tribal chief (Hasu).

Now in the west, the beautiful plain
called UETEN, traversed by many washes,
in which two roads intersect: the caravan
trail SAMOTI-ARAFALI and the mule trail
that goes from the wells of BUIA to the
east coast.

The Ueten plain is made more complex
by the large terrace of crystalline rocks
that are part of the big Ethiopian plateau.

Here the students of terrestrial
tectonics will ask a question: did the big
alluvial flats come before, after, or at the
same time as the violent volcanic activity
on the coast? The problem will be
examined analyzing the various
indications, as they appear.

First of all, an important observation to
consider comes from the southwest side.
Here the erosion caused by the creek
ADOBAL in the alluvial terrace makes



evident three -successive phases of
deposits, two of them alluvial, and one in
between of volcanic tuff, white and light
green in color. The three strata are
heterogeneous. The structure can be
explained as:

a) First, an alluvial stratification of the
plateau.

b) An explosive volcanic phase, with
considerable emission of cinder and sand.

¢) Uneven erosion of the soil due to
meteoric action.

d) Formation of more recent alluvial
strata.

e) Gradual formation of terraces.

In other words, the processes of
alluvial transport and volcanism were
alternating in time.

Similarly, on the western side of the
Lava Field, almost separating the alluvial
terraces from the lava itself, there is a half
crater of approximately 2 kilometers
(FERRUT, probably connected to the other
crater to the north, DISAS). This half crater
shows,
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Fig.13. Vertical cross section of the
detritus forming the north banks of the
ADOBAL creek.
Fig. 14. Profile of mount FERRUT, seen
from the south.

in its concave region, the cross section of
the rocks forming the structure. These are
successive strata of volcanic sand and
cinder, aggregated weakly, with a gentle
slope (between 30 and 35%) and larger
lapilli, blackish, almost vertical.
Immediately under, there are strata of
volcanic tuff, resting over the western
alluvial plain.

The enclosed sketch, drawn faithfully
from a photo! shows what was described
above; i.e., the staircase profile due to
marine erosion during successive sea
levels. The underlying alluvial strata
suggests that the formation precedes the
volcanic phase.

1/The bromide gel deteriorated because of
excessive heat.
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Finally, the planimetry seems to
suggest that the FERRUT basin was later
occupied by a river, the same DERRAULE
most likely, pushed towards the west by
lava flows from the north and east.

A marker for the auxiliary triangulation
was established on the hill ARGUDDO, at
191 meters elevation.

This small hill, together with the others
on the north and northeast, are the flat
[mesa-like] remains of the extreme range
of the alluvial terrace. The one on the east,
in direct contact with the lava flow,
suggests that the terraces were much more
extended towards the northwest, since it
kept the lava from flowing to lower levels.
One could conclude that the lava emission
from the southwest side of the volcano
occurred after the alluvial terracing, and
before the destruction of the terraces
themselves. It is obvious that this lava
flow is the largest of those from the
volcano sides, as is shown in the
planimetry of the site.

A series of irregular hills follows in the
west; these are the remnant of the
materials thrown by Alid towards the west.
The hills are made of gray or colored tuff.
The local people call the region BAREIRA;
the highest point is at 241 meters; at a
lower elevation there is a pass that divides
the flat region in the north from the south
side of the volcano Alid. Further down,
there is a deep creek, called ARGUDDO
which divides clearly the solid basalt lava
on the east from the fragmented detritus on
the west. Close by we find the easiest trail
to climb Alid from the west.

The high side of the ARGUDDO flows
in a radial furrow of Alid towards the
west, corresponding to the deep trench of
the SILLALLO on the east.
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Together they form a transverse
fissure, in the east-west direction, that
divides the mass of the volcano in two
distinct regions. The northern side, with
the highest peaks, and the south side, with
less prominent features.

Continuing in a northern direction, we
find the flat topped hills, <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>