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Somalian Earth Sciences

Introduction

This bibliography on the geology, geography and earth sciences of Somalia was
gathered from a variety of different abstracting, bibliographical and cartographical
resources. They include citations from agriculture, botany, engineering, geology,
geography, medical, military science, soils, transportation and other subject resources.
These citation resources are provided by a number of scientific societies, such as the
American Geographical Society; from government resources, such as the Defense
Technical Information Center; non-governmental organizations such as the United
Nation’s Food and Agricultural Organization (FAQO); and from commercial databanks
such as GeoRef, WorldCat and GeoBase. Many unique citations were collected from the
catalogs and resources of major research libraries, such as the Library of Congress and
the US Geological Survey Library.

Within this bibliography, the article retrieval information is given as much as
possible. These include specific ISSN, ISBN, OCLC and Library of Congress numbers
that allow the electronic borrowing or copying of these items through library networks.
Alternately, the citations also include information on acquiring these items through
document delivery companies and commercial services. Very often, scientific
publications in less developed countries are not published in large numbers, and it is very
difficult to retrieve reports or maps more than even a few years old. This bibliography is
intended to be a resource for those scientific citations on Somalia that can still be
retrieved.

Within these citations are many variations in spelling and place names. Many
scientific and cartographic investigations were done in Cushitic, European and Semitic
languages, such as Arabic, English, French, Italian and Somali. Thus, the same name may
be spelled differently according to the language(s) used. Variations on single and doubled
consonants (geminated consonants) and single and doubled vowels (diphthongs) are
common. Mogadisco, Mogadiscio, Mogadishu, Mogadischu and Mugdisho are all
variations on the name of the capital city. The river Juba can be spelled Jubba, Juba,
Giuba, etc., according to the language used, as can the port city of Chisimaio, Chisimayo,
Kismayo, Kisimayo, Kisymao, etc. So any search for authors, place names and locations
in this bibliography should take into account spelling variations.

Abbreviations and links to resources used:

(All links and URLSs in this bibliography are current as of January 2007)

AGI: American Geological Institute, Alexandria, VA. See: www.agiweb.org

AGS: American Geographical Society Library, University of Wisconsin,
Milwaukee Campus. See: http://www.amergeog.org

AS&T: Applied Science & Technology from H.W. Wilson is a bibliographic
database that indexes articles of at least one column in length. English-language
periodicals published in the United States and elsewhere are covered; non-English
language articles are included if English abstracts are provided. Periodical coverage
includes trade and industrial publications, journals issued by professional and technical
societies, and specialized subject periodicals, as well as special issues such as buyers'
guides, directories, and conference proceedings. See:
http://www.hwwilson.com/Databases/applieds.htm#Abstracts

Engineering Research and Development Center 1



Somalian Earth Sciences

ASFA: Aquatic Sciences and Fisheries Abstracts Input to ASFA is provided by a
growing international network of information centers monitoring more than 5,000 serial
publications, books, reports, conference proceedings, translations, and limited
distribution literature. ASFA is a component of the Aquatic Sciences and Fisheries
Information System (ASFIS), formed by four United Nations agency sponsors of ASFA
and a network of international and national partners. Aquatic Sciences and Fisheries
Abstracts are produced by CSA under contract to FAO. See: http://www.csa.com/

British Library: The British Library Document Supply Service can supply many
of the article citations and reports given in this bibliography, especially those maps and
other materials owned by the British Library. See:
http://www.bl.uk/services/document/dsc.html

CISTI: Canada Institute of Scientific and Technical Information. This is a
Canadian document supply service for scientific and technical literature. “Through
Global Service, CISTI can obtain any document for you, from anywhere in the world.
Most documents are supplied within four weeks. You can specify the level of service you
prefer at the time of ordering by choosing the appropriate line from the drop down menu
on any of the CISTI order forms.” See: http://cisti-icist.nrc-cnrc.gc.ca/

CSA Technology Research Database: This comprehensive database provides a
single mega-file of all the unique records available through its 3 components: the CSA
Materials Research Database with METADEX, CSA High Technology Research
Database with Aerospace, and the CSA Engineering Research Database. The database
content represents the most comprehensive and current coverage of the relevant serial and
non-serial literature available. Sources covered include over 4,000 periodicals,
conference proceedings, technical reports, trade journal/newsletter items, patents, books,
and press releases. See: http://www.csa.com/

DTIC: Defense Technical Information Center, Alexandria, VA. See:
www.dtic.mil

ESPM: The CSA Environmental Sciences and Pollution Management database
offers access to the international literature in the environmental sciences. Abstracts and
citations are drawn from over 6000 serials including scientific journals, conference
proceedings, reports, monographs, books and government publications. See:
http://www.csa.com/

FAQO: Food and Agriculture Organization Library, United Nations, Rome, Italy.
See: www.fao.org

GeoBase: GEOBASE is a unique multidisciplinary database supplying
bibliographic information and abstracts for development studies, the Earth sciences,
ecology, geomechanics, human geography, and oceanography. The database provides
current coverage of almost 2,000 international journals, including both peer-reviewed
titles and trade publications, and provides archival coverage of several thousand
additional journal titles and books. GEOBASE is unequalled in its coverage of
international literature of the core scientific and technical periodicals. Papers are selected,
read, and classified using a unique classification scheme that is versatile and updated
annually to adapt coverage to current research trends. The material covered includes
refereed scientific papers; trade journal and magazine articles, product reviews,
directories and any other relevant material. GEOBASE has a unique coverage of non-
English language and less readily available publications including books, conference

Engineering Research and Development Center 2
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proceedings and reports, making this the best resource available for multidisciplinary
searches of international literature. The content crosses over subject, language, and
cultural boundaries, providing a unique research tool to users. All material in GEOBASE
is also available as print in the following Elsevier/Geo Abstracts journals: Geographical
Abstracts, Physical Geography, Human Geography, Geological Abstracts, Ecological
Abstracts, International Development Abstracts and Oceanographic Literature Review,
Geomechanics Abstracts. See: www.elsevier.com

GeoRef: American Geological Institute, Alexandria, VA. The American
Geological Institute not only identified materials for the abstracting database, GeoRef,
but also locates and supplies materials as a document delivery service. See:
www.agiweb.org

ISBN: International Standard Book Number. This unique number can be used to
identify and locate library holdings of a particular book or report title. See:
http://www.isbn.org/standards/home/index.asp

ISSN: International Standard Serial Number. This unique number can be used to
locate libraries which have subscriptions to this journal, magazine or serial. See:
http://www.issn.org/

Library of Congress Control Number — LCCN: This is a unique number applied
by the Library of Congress to identify individual publications. This number can be used
to identify copies of this item in libraries held in the US and abroad. See:
http://www.loc.gov/marc/lccn_structure.html

LC or LOC: Library of Congress, Geography and Map Division, Washington,
DC. The Geography and Map Division has the largest collection in the world, with 5.4
million maps, 75,000 atlases, 500 globes, 3,000 three-dimensional objects and thousands
of digital files. Recently, the Library of Congress has digitally scanned and mounted its
10,000™ map online. See: http://www.loc.gov/rr/geogmap/

Linda Hall Library: “Our Document Delivery Services Department allows
students, researchers, and businesses to request copies of journal articles, conference
proceedings, historical documents, or many other documents housed at the Linda Hall
Library. We are committed to filling every in-scope, properly cited request within 24-48
hours. Requests are processed during the local working hours of 8 am -5 pm, U. S.
Central Time, Monday through Friday. Our fee is a cost recovery fee intended to support
a strong collection and dedicated services.” See:
http://www.lhl.lib.mo.us/services/document_delivery/index.shtml

Northwestern University Transportation Library: The Transportation Library was
founded in 1958 to support the curricula and research programs of the Transportation
Center and the Center for Public Safety of Northwestern University, including the School
of Police Staff and Command. Containing over 400,000 items, the Transportation Library
of Northwestern University is one of the largest transportation information centers in the
world, encompassing information on all transportation modalities, including: air, rail,
highway, pipeline, water, urban transport and logistics. Its collection of environmental

impact statements is one of the most complete in the world. See:
http://ww. |ibrary. northwestern. edu/transportation/

NTIS: National Technical Information Service, Alexandria, VA. See:
Www.ntis.gov

OA: Oceanic Abstracts. For over 32 years, Oceanic Abstracts from Cambridge
Scientific Abstracts has been focused exclusively on worldwide technical literature
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pertaining to the marine and brackish-water environment. The journal has long been
recognized as a leading source of information on topics relating to oceans. It focuses on
and is totally comprehensive in its coverage of marine biology and physical
oceanography, fisheries, aquaculture, non-living resources, meteorology and geology,

plus environmental, technological, and legislative topics. See:
http://ww. csa. coni f act sheet s/ oceani c-set-c. php

OCLC: Founded in 1967, OCLC Online Computer Library Center is a nonprofit,
membership, computer library service and research organization dedicated to the public
purposes of furthering access to the world's information and reducing information costs.
More than 41,555 libraries in 112 countries and territories around the world use OCLC
services to locate, acquire, catalog, lend and preserve library materials. Researchers,
students, faculty, scholars, professional librarians and other information seekers use
OCLC services to obtain bibliographic, abstract and full-text information when and
where they need it. See: http://www.oclc.org/

SWRA: Selected Water Resources Abstracts (1967-94). SWRA provides more
than 271,138 abstracts compiled by the Water Resources Scientific Information Center
(WRSIC) of the USGS. SWRA provides thorough coverage of worldwide technical
literature across the life, physical, and social-science aspects of water resources as well as
U.S. Government documents produced by the USGS's many research facilities. Records
are drawn from journals, monographs, conference proceedings, reports, court cases, and
other federal and state publications. SWRA, and now Water Resources Abstracts, are your
best sources for issues pertaining to groundwater, water quality, water planning, and
water law and rights.

TRIS: TRIS is a bibliographic database funded by sponsors of the Transportation
Research Board (TRB), primarily the state departments of transportation and selected
federal transportation agencies. TRIS Online is hosted by the National Transportation
Library under a cooperative agreement between the Bureau of Transportation Statistics
and TRB. See: http://ntlsearch.bts.gov/tris/index.do

UN: United Nations Library, New York, NY. See: www.un.org

USGS: US Geological Survey Library, Reston, VA. See: www.usgs.gov/library

University of Texas at Austin. Perry-Castafieda Library Map Collection: “Many
of these maps have been scanned and are available for downloading and other uses.” See:
http://www.lib.utexas.edu/maps/

WorldCat: Among other things, this a free database from OCLC showing local
library holdings of desired publications. See: http://www.worldcat.org/
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Somalia®

Somalia (“Soomaaliya” in the Somali language?; “As-Suumaal” in Arabic),
formerly known as the Somali Democratic Republic, is a coastal nation at the “Horn of
Africa” in East Africa. Somalia is shaped at an angle somewhat like the number “7”, and
this country is also called “The Horn of Africa” due to its shape somewhat like the horn
of a rhinoceros.

Somalia has about 637,540-637,657 square kilometers (estimates vary), of which
only 10,320 km2 is covered with water, and the country is slightly smaller in land area
than the state of Texas.

Inland, Somalia has borders 58 kilometers long with the country of Djibouti to the
north; Ethiopia shares a border 1,626 km long with Somalia in the north and west, and in
the south and west, Kenya shares a border with Somalia of some 682 km.

Seaward, the country lies on the coast of the Gulf of Aden and the Indian Ocean,
and has a coastline of some 3,025 km. Somalia occupies a strategic location on Horn of
Africa along southern approaches to Bab el Mandeb and sea route through the Red Sea
and the Suez Canal. Somalia's long coastline has been of strategic and tactical importance
chiefly in permitting trade with the Middle East and the rest of East Africa. The
exploitation of the shore and the continental shelf for fishing and other purposes had
barely begun by the early 1990s. Sovereignty was claimed over territorial waters up to
200 nautical miles.

A generation ago, Somalia had an estimated population of around 8,591,000
people. However, population estimates are very difficult to verify because of the political
situation and the mostly nomadic nature of the Somalis. The last accurate census was
taken almost a generation ago in 1975. Currently, Somalia is believed to be one of the
fastest growing countries in Africa and the world. Recent population estimates from 2005
range greatly between 15 and 25 million inhabitants. About 60% of all Somalis are
nomadic or semi-nomadic pastoralists who raise cattle, camels, sheep, and goats. About
25% of the populations are settled farmers who live mainly in the fertile agricultural
region between the Juba and Shebelle rivers in southern Somalia. The remainder of the
population (15%-20%) is urban.

Because of the wars and conflict, Somalia has a large dispersed community, one
of the largest of the whole continent. There are over a million Somalis living outside of
Africa. This “Diaspora” adds stress to the society, since the Somali clan structure is
extremely important to their identity and way of life. Breaking the clan cohesion by
distance or displaced refugees induces stress on both the refugees and the family
members left behind. The US Department of State says on their website: “The status of
expatriate Somalis has been an important foreign and domestic issue. The Somali-
populated region of the Horn of Africa stretches from the Gulf of Tadjoura in modern-
day Djibouti through Dire Dawa, Ethiopia, and down to the coastal regions of southern
Kenya. Unlike many countries in Africa, the Somali nation extends beyond its national

! This review of Somalia has been taken from a wide number of open source information, including the US
Department of State; the CIA Factbook; the American University’s Foreign Area Study, “Somalia, A
Country Study”; the US Geological Survey’s commodities reports, geological maps and other data; and
data acquired from various general reference sources such as soil maps, regional encyclopedias,
geographical gazetters and geological dictionaries.

2 “Soomaal” in Somali means “to milk,” as in “to milk a goat or to milk a camel.”
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borders. Since gaining independence in 1960, the goal of Somali nationalism, also known
as Pan-Somalism, has been the unification of all Somali populations, forming a Greater
Somalia. This issue has been a major cause of past crises between Somalia and its
neighbors--Ethiopia, Kenya, and Djibouti.”

Ethnic groups in the country include the Bajuni people who live in the coastal
settlements and islands south of Kismayo and are of East African Swabhili origin. The
Bajuni people in Somalia speak Kibajuni and the Bravanese people speak Chimwiini.
Both of these languages are dialects of Swabhili.

The Bravanese live in Brawa and are believed to be of mixed Arab, Portuguese
and other descent.

The Benadiri (Reer Hamar), are an urban people of East African Swahili origin
who live in cities in the “gobolka Benadir” coastal region.

The Bantu are agricultural workers who live along the Juba River.

Several thousand Arabs also live in Somalia, along with some hundreds of Indians
and Pakistanis.

A small population of people of Italian descent, which dated back to Somalia's
colonial era, began to emigrate following independence, and by the outbreak of war most
Italian Somalis had left the country.

Nearly all the inhabitants speak Somali, the official language of the country. The
Somali language is based on various dialects from the Mudug province. The Somali
language was not used extensively for writing until 1973, when a standard orthography
using the Latin alphabet was decreed by the Supreme Revolutionary Council (SRC).
Somali is now the language of instruction in schools, although there are few schools
operating today. Arabic, English, and Italian languages are also used extensively. Maay, a
language closely related to Somali, is spoken by the Rahanweyn.

Politically, Somalia is divided into 18 regions (singular “gobolka”; plural is
“gobollada”), and subdivided into districts. The regions are: Awdal; Bakool (Bakol);
Banaadir (Benadir); Bari; Bay; Galguduud (Galgudud); Gedo; Hiiraan (Hiran); Jubbada
Dhexe (Middle Jubba); Jubbada Hoose (Lower Jubba); Mudug; Nugaal (Nugal); Sanaag;
Shabeellaha Dhexe (Middle Shabelle); Shabeellaha Hoose (Lower Shabelle); Sool;
Togdheer (Togder) and Wogooyi Galbeed.

The northwestern area has declared its independence as the "Republic of
Somaliland"; the northeastern region of Puntland is a semi-autonomous state; and the
remaining southern portion is riddled with the struggles of rival factions.

In May of 1991, the major northern Somaliland clan, the “Isags,”declared an
independent Republic of Somaliland (Somali: Soomaaliland), that now includes the
administrative regions of Awdal, Woqooyi Galbeed, Togdheer, Sanaag, and Sool.
Although not recognized by any other government, this entity has maintained a stable
existence, aided by the overwhelming dominance of a ruling clan and economic
infrastructure left behind by British, Russian, and American military assistance programs.
According to the US Department of State, “The self-declared "Republic of Somaliland™

® See: http://www.state.gov/r/pa/ei/bgn/2863.htm, “US Department of State, Background Note: Somalia,”
accessed January 10, 2007.
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consists of a regional authority based in the city of Hargeisa, including a President, Vice
President, parliament, and cabinet officials.”

Somaliland now covers roughly the region of the former British Somaliland
protectorate, an area of about 137,600 square kilometers (53,128 sq mi), which was also
briefly an independent country for about five days in 1960. Somaliland is bordered by
Ethiopia on the south, Djibouti on the west, the Gulf of Aden on the north, and the
autonomous region Puntland in Somalia on the east. The capital of Somaliland is
Hargeisa. The majority of the people are Sunni Moslems, and Somali and Arabic are the
languages used mostly, with English taught in the schools.

Yet another secession from Somalia took place in the northeastern region. The
regions of Bari, Nugaal, and northern Mudug now comprise a neighboring self-declared
autonomous state of Puntland. Puntland is centered on the capital, Garowe, in the Nugaal
Gobolka. Puntland has also made strides toward reconstructing a legitimate,
representative government, but has suffered some civil strife. Puntland disputes its border
with Somaliland as it also claims portions of eastern Sool and Sanaag.

In 1998 Puntland seceded and declared itself to be an autonomous state. This
semi-secession is apparently an attempt to reconstitute Somalia as a federation of semi-
autonomous states. Unlike neighboring Somaliland, Puntland does not seek outright
independence from Somalia. The self-proclaimed state took the name “Puntland” after
declaring "temporary" independence in 1998, with the intention that it would participate
in any Somali reconciliation to form a new central government. The name is derived from
the “Land of Punt” mentioned by ancient Egyptian sources, which is believed by some to
have existed in what is now Somalia.

A third secession occurred in 1998 with the declaration of the state of Jubaland.
The territory of Jubaland is now encompassed by the state of Southwestern Somalia and
its status is unclear. Jubaland (Somali: Jubbaland) or Juba Valley (Somali: Dooxada
Jubba), formerly Trans-Juba (Italian: Oltre Giuba), is the southwestern most part of
Somalia, on the far side of the Juba River (thus "Trans"-Juba), bordering on Kenya.

It has a total area of 87,000 km?2 (33,000 sq mi), and the main city is Kismayo, on
the coast near the mouth of the Juba. The area was mainly inhabited by the Ogaden
nomads sub clan with other Dir and Hawiye clans

Jubaland is divided among the administrative regions of Gedo, Middle Juba, and
Lower Juba and is technically part of the Transitional Government of Somalia. Despite
this, until recently the actual administration of Jubaland was carried out by the Juba
Valley Alliance led by Barre Adan Shire Hiiraale, also known as "Barre Hiiraale".

A fourth self-proclaimed entity led by the Rahanweyn Resistance Army (RRA)
was set up in 1999. This "temporary" secession was reasserted in 2002, leading to de
facto autonomy of Southwestern Somalia. The RRA had originally set up an autonomous
administration over the Bay and Bakool regions of south and central Somalia in 1999.

The central and southern areas of Somalia are flat, with an average altitude of less
than 180 metres (600 ft). South and west of the central area, extending to the Shabeelle
River, lays a plateau whose maximum elevation is 685 meters (2,250 feet). The
southwestern part of Somalia is largely savanna, or grassland. Only about 13 percent of

* See also: http://www.state.qov/r/pa/ei/bgn/2863.htm The self-declared "Republic of Somaliland" consists
of a regional authority based in the city of Hargeisa, including a President, Vice President, parliament, and
cabinet officials.
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the country is suitable for farming. The region between the Juba and Shabeelle Rivers is
low agricultural land, and the area that extends southwest of the Jubba River to Kenya is
low pastureland.

The Jubba and Shabeelle Rivers originate in Ethiopia and flow toward the Indian
Ocean. They provide water for irrigation but the rivers are not navigable by commercial
vessels. The Shabeelle, with a total length of 2,011 kilometers (1,250 miles), dries up
before reaching the ocean, but it is still the longest river in the country. Most of Somalia's
food crops are grown in the fertile region in the south between Somalia's two permanent
rivers, the Juba and the Webi Shabeelle. The amount of water in both rivers is highly
variable, depending on rainfall. In periods of heavy rainfall there are also a number of
seasonal streams, none of which can be used for irrigation or as dependable sources of
drinking water.

Despite its lengthy shoreline, Somalia has only one natural harbor, Berbera. There
is also a limited area around Baidoa that receives an average of 500-600 mm of rainfall
each year.

At present there are still many species of wildlife found throughout the country,
especially in the far southern part of the nation: small antelopes, a large variety of birds,
foxes, hyenas, leopards, lions, ostriches and warthogs. Unfortunately, many of the large
game mammals have been nearly wiped out: the giraffes, the hippopotami, the oryx, the
rhinoceri, zebras, and, above all, the elephants. The elephants are slaughtered chiefly by
ivory poachers. Some measures to protect the endangered animals have recently been
taken by creating a national wildlife reserve in the lower Shabeelle swamp region.

Soils

The types of soil vary according to climate and parent rock. The arid regions of
northeastern Somalia have mainly thin and infertile desert soils. The limestone plateaus
of the interfluvial area have fertile, dark gray to brown, calcareous residual soils that
provide good conditions for rain-fed agriculture. The most fertile soils in Somalia are
found on the alluvial plains of the Jubba and Shabeelle rivers. These deep vertisols (black
cotton soils) have a high water-retention capacity and are mainly used for irrigation
agriculture. Irrigated land in Somalia is between 1,800 km2 and 2,000 sq km?, according
to 1993 estimates.

There are also large areas of dark cracking clays (vertisols) in the southern part of
Somalia that appear to have a higher water-holding capacity than the generally sandy
soils found elsewhere. According to both the FAO and USDA soil taxonomy, a vertisol is
a soil in which there is a high content of expansive clay known as montmorillonite. This
soil forms deep cracks in drier seasons or years. Alternate shrinking and swelling of the
soil causes self-mulching, where the soil material consistently mixes itself, causing
vertisols to have an extremely deep A horizon and with no B horizon. (A soil with no B
horizon is called an A/C soil). This heaving of the underlying material to the surface
often creates microrelief known as “gilgai”.

Vertisols typically form from highly basic rocks such as basalt in climates that are
seasonally humid or subject to erratic droughts and floods. Depending on the parent
material and the climate, they can range from grey or red to the more familiar deep black.
Vertisols are found between 50° N and 45° S of the equator. In their natural state,
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vertisols are covered with grassland or grassy woodland. The heavy texture and unstable
behavior prevents forest from growing.

The shrinking and swelling of vertisols can damage buildings and roads, leading
to extensive subsidence. Vertisols are generally used for grazing of cattle or sheep. It is
not unknown for livestock to be injured through falling into cracks in dry periods.
However, the shrink-swell activity allows rapid recovery from compaction.

When irrigation is available, crops such as cotton, wheat, sorghum and rice can be
grown. Vertisols are especially suitable for rice because they are almost impermeable
when saturated. Rainfed farming is very difficult because vertisols can be worked only
under a very narrow range of moisture conditions: they are very hard when dry and very
sticky when wet.

The Somali farmers have developed their own system of making a checker-board
of small ridges to retain the limited rainfall. Sorghum is grown in the basins that are
formed, and in a year of average or above-average rainfall a reasonable crop can be
harvested. Where they are well maintained, these basins probably also help to prevent
soil erosion, but the crop-failure rate in seasons of below average rainfall can be high.
One way in which the cultivators have attempted to respond to this crop uncertainty is by
ratooning” their first “gu” rainy season sorghum crop in the hope that the re-growth may
produce some grain in the second “dayr” rains. Yields obtained by this method appear to
be generally low, and it may also contribute to the carry over of moth stemborers such as
Busseola fusca®, Chilo partellus’ and Sesamia calamistis®, that often cause severe damage
to the crop.

The cultivators usually try to plant a second crop during the second rainy period,
the “dayr”, but the yields are usually low and the crop may fail as often as once in every 3
years. In 1986, for example, much of this area did not receive any rain at all in the second
rainy season, so that all crops failed and severe hardship was caused to many people in
early 1987.

Population pressure is increasing on the better soil regions, and deficiencies of
phosphate are widespread. Some of these soils have a high phosphate-fixation capacity,
so that heavy and uneconomic broadcast applications were sometimes found to be
necessary to increase yields. Recently, it has been found that good responses can be
obtained from small phosphate applications placed near the seed at the time of planting.

Few other crops except sorghum are grown, although some cowpeas may be
planted in pure stands or intercropped, and a little maize, some groundnuts, watermelon,
sesame, and tomato are sometimes grown in low-lying areas. Attempts have been made
to introduce cotton with some success in limited areas.

> Ratoon: A shoot sprouting from a plant base, as in the banana, pineapple, or sugar cane.

® Busseola fusca is indigenous to Africa and is present in high and mid altitude areas (3500 ft and above sea
level). Adult moths lay eggs on maize plants, larvae emerge and after feeding on leaves for two to three
days enter inside the maize stems. Busseola fusca lays its eggs between the stem and the leafsheaths

" Chilo partellus accidentally came to Africa from Asia in the 1930s. Chilo partellus is present on low and
mid-altitude areas (zero to 4000 ft above sea level). Chilo partells lays its eggs on plant surface in form of
egg batches.

® The Sesamia calamistis, aka “Pink Stalk Borer” or “Pink Maize Borer”, is indigenous to Africa,
occurring in savanna areas with a distinct dry season. Host plants include a wide variety of native grass
species but also include cultivated grasses such as sugarcane, wheat and maize.
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As elsewnhere in the arid and subarid zones, the most widespread agricultural
activity in Somalia is livestock keeping. Many of these stocks belong to nomadic
herdsmen, who often move to and from the Ogaden area of Ethiopia or other areas with
their herds, depending on the availability of grazing and water supplies. However,
although some Somalis have cultivated sorghum for many years, many relied mainly on
their livestock for their food supplies. In recent years, in suitable growing areas, an
increasing number have taken to both growing some sorghum while also maintaining
their livestock, which are taken to the traditional seasonal grazing areas by some of the
young men of the family. Animal traction is used by some farmers, but this is not
widespread. Manure is not generally used to fertilize the soil.

The two important rivers in the south of the country, the Shebelle and the Juba,
are being increasingly used for irrigation, particularly of maize and sorghum. There are
also limited areas of plantation crops, principally bananas for export, sugar cane, and
some citrus and other crops.

Terrain, Vegetation, and Drainage

Somalia's terrain consists mainly of plateaus, plains, and highlands. In the far
north, however, the rugged east-west ranges of the Karkaar Mountains lie at varying
distances from the Gulf of Aden coast.

“Somalia consists of the eastern fringe of the Ethiopian plateau, consisting of a
series of tablelands sloping to the southeast, the natural continuation of the great
highlands that rise to the east of the Gall-Danakil tectonic trench. The mountains along
the Coast of Aden are an extension of the raised rim forming the interface between the
highlands and the Danakil depression, and contain the country’s highest elevations...
...which drop down to the sea in steep cliffs all the way to rocky Ras Asir. From the
mountainous rim, the highlands slope away toward the southeast, merging into the
plateaus of Ogaden in Ethiopia and Mijertins regions, which in turn descend to the vast
peneplain of Mudug and the coastal plain of Benadir, surrounded by long chains of sand
dunes that block the passage of the Webi Shabelle, Somalia’s largest river, as it flows to
the ocean. Geologically, these lowlands constitute an ancient substructure of crystalline
rocks that, as they sank, were invaded by the sea and blanketed with sediments of
Cenozoic and Recent age, which were then overlain by alluvial deposits caused by
surface erosion. Somalia can therefore be divided into two major natural regions: the
north, characterized by highly incised highlands sloping toward the ocean; and the south,
where the low tablelands fall away to the wide coastal plains.™

The far northern part of Somalia consists of hills and low mountains, which reach
to about 8,000 feet (2,440 meters) in height. The northern region is somewhat
mountainous, with plateaus reaching between 900 and 2,100 meters (3,000 and 7,000
feet). The highest point in the country, Mount Shimbiris, is at an elevation of 2,450
meters (8,000 feet). To the northeast there is an extremely dry, dissected plateau that
reaches a maximum elevation of nearly 2,450 meters (8,000 feet).

The weather is hot throughout the year, except at the higher elevations in the
north. Rainfall is sparse, and most of Somalia has a semiarid-to- arid environment
suitable only for the nomadic pastoralism practiced by well over half the population.
Only in limited areas of moderate rainfall in the northwest, and particularly in the

® World Geographical Encyclopedia. 1994. Volume | “Africa”. Milan. Page 114.
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southwest, where the country's two perennial rivers are found, is agriculture practiced to
any great extent.

Somalia has problems with recurring droughts; frequent dust storms over the
eastern plains in summer; floods during rainy season. It also has famine; the use of
contaminated water contributes to human health problems; deforestation; overgrazing;
soil erosion and desertification. Owing to inappropriate land use, the original vegetation
cover, especially in northern Somalia, has been heavily degraded and in various places
has been entirely destroyed. This progressive destruction of plant life also has impaired
animal habitats and reduced forage, affecting not only Somalia's greatest resource, its
livestock (chiefly goats, sheep, camels, and cattle), but also the country’s wildlife.

Most of Somalia consists of dry savanna, suitable only for limited pasturage and
occasional cultivation. A good deal of Somalia is arid and able to sustain only limited
numbers of people and animals. The long coastline has a number of ports and some
fishing villages but is for the most part uninhabitable. A coastal plain on the Gulf of Aden
is backed by the mountains of the Karkaar Range. The tallest peak is Shimber Beris
(Surad Ad; 2,408 m/7,900 ft). Below the mountains is a plateau region averaging 915 m
(3,000 ft) in elevation, the western part of which stretches into the Ogaden of Ethiopia,
which is considered the Somali "heartland.”

Physiographically, Somalia is a land of limited contrast. In the north, a maritime
plain parallels the Gulf of Aden coast, varying in width from roughly twelve kilometers
in the west to as little as two kilometers in the east. Scrub-covered, semiarid, and
generally drab, this plain, known as the “guban” or “scrub land”, is crossed by broad,
shallow watercourses that are beds of dry sand except in the rainy seasons. When the
rains arrive, the vegetation, which is a combination of low bushes and grass clumps, is
quickly renewed, and for a time the guban provides some grazing for nomad livestock.

Inland from the gulf coast, the plain rises to the precipitous northward-facing
cliffs of the dissected highlands. These form the rugged Karkaar mountain ranges that
extend from the northwestern border with Ethiopia eastward to the tip of the Horn of
Africa, where they end in sheer cliffs at Caseyr. The general elevation along the crest of
these mountains averages about 1,800 meters above sea level south of the port town of
Berbera, and eastward from that area it continues at 1,800 to 2,100 meters almost to
Caseyr. The country's highest point, Shimber Berris, which rises to 2,407 meters, is
located near the town of Erigavo.

Southward the mountains descend, often in scarped ledges, to an elevated plateau
devoid of perennial rivers. This region of broken mountain terrain, shallow plateau
valleys, and usually dry watercourses is known to the Somalis as the “Ogo.”

In the Ogo's especially arid eastern part, the plateau is broken by several isolated
mountain ranges, and gradually slopes toward the Indian Ocean and in central Somalia
constitutes the Mudug Plain. A major feature of this eastern section is the long and broad
Nugaal Valley, with its extensive network of intermittent seasonal watercourses. The
eastern area's population consists mainly of pastoral nomads. In a zone of low and erratic
rainfall, this region was a major disaster area during the great drought of 1974 and early
1975.

The western part of the Ogo plateau region is crossed by numerous shallow
valleys and dry watercourses. Annual rainfall is greater than in the east, and there are flat
areas of arable land that provide a home for dry land cultivators. Most important, the
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western area has permanent wells to which the predominantly nomadic population returns
during the dry seasons. The western plateau slopes gently southward and merges into an
area known as the Haud, a broad, undulating terrain that constitutes some of the best
grazing lands for Somali nomads, despite the lack of appreciable rainfall more than half
the year. Enhancing the value of the Haud are the natural depressions that during periods
of rain become temporary lakes and ponds.

The Haud™ zone continues for more than sixty kilometers into Ethiopia, and the
vast Somali Plateau, which lies between the northern Somali mountains and the highlands
of southeast Ethiopia, extends south and eastward through Ethiopia into central and
southwest Somalia. The portion of the Haud lying within Ethiopia was the subject of an
agreement made during the colonial era permitting nomads from British Somaliland to
pasture their herds there. After Somali independence in 1960, it became the subject of
Somali claims and a source of considerable regional strife.

Southwestern Somalia is dominated by the country's only two permanent rivers,
the Jubba and the Shabeelle (Shabele). With their sources in the Ethiopian highlands,
these rivers flow in a generally southerly direction, cutting wide valleys in the Somali
Plateau as it descends toward the sea; the plateau's elevation falls off rapidly in this area.
The adjacent coastal zone, which includes the lower reaches of the rivers and extends
from the Mudug Plain to the Kenyan border, averages 180 meters above sea level.

The Jubba River enters the Indian Ocean at Chisimayu (Kismaayo). Although the
Shabeelle River at one time apparently also reached the sea near Merca, its course is
thought to have changed in prehistoric times. The Shabeelle now turns southwestward
near Balcad (about thirty kilometers north of Mogadishu) and parallels the coast for more
than eighty-five kilometers. The river is perennial only to a point southwest of
Mogadishu; thereafter it consists of swampy areas and dry reaches and is finally lost in
the sand east of Jilib, not far from the Jubba River. During the flood seasons, the
Shabeelle River may fill its bed to a point near Jilib and occasionally may even break
through to the Jubba River farther south. Favorable rainfall and soil conditions make the
entire riverine region a fertile agricultural area and the center of the country's largest
sedentary population.

In most of northern, northeastern, and north-central Somalia, where rainfall is
low, the vegetation consists of scattered low trees, including various acacias, and widely
scattered patches of grass. This vegetation gives way to a combination of low bushes and
grass clumps in the highly arid areas of the northeast and along the Gulf of Aden.

A broad plateau encompassing the northern city of Hargeysa, which receives
comparatively heavy rainfall, is covered naturally by woodland (much of which has been
degraded by overgrazing) and in places by extensive grasslands. Parts of this area have
been under cultivation since the 1930s, producing sorghum and corn; in the 1990s it
constituted the only significant region of sedentary cultivation outside southwestern
Somalia.

The Haud south of Hargeysa is covered mostly by a semi-arid woodland of
scattered trees, mainly acacias, underlain by grasses that include species especially
favored by livestock as forage. As the Haud merges into the Mudug Plain in central
Somalia, the aridity increases and the vegetation takes on a sub-desert character. Farther

19 Merriam-Webster’s Geographical Dictionary: Haud or Hawd, a region in SE Ethiopia and SW Somalia;
a semi-desert plateau that also has grassy plains.
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southward the terrain gradually changes to semiarid woodlands and grasslands as the
annual precipitation increases.

Along the Indian Ocean from Mereeg, about 150 kilometers northeast of
Mogadishu, southwestward to near Chisimayu (Kismaayo) lies a stretch of coastal sand
dunes. This area is covered with scattered scrub and grassy clumps. Overgrazing,
particularly in the area between Mogadishu and Chisimayu, has resulted in the
destruction of the protective vegetation cover and the gradual movement of the once-
stationary dunes inland. Beginning in the early 1970s, efforts were made to stabilize these
dunes by replanting.

Land

Estimates vary, but from about 46 to 56 percent of Somalia's land area can be
considered permanent pasture. About 14 percent of the land area is classified as forest.
Approximately 13 percent of the land is suitable for cultivation, but most of that area
would require additional investments in wells and transportation for it to be usable. The
remaining land is not economically feasible for exploitation. In the highlands around
Hargeysa, relatively high rainfall has raised the organic content in the sandy calcareous
soils characteristic of the northern plains, and this soil has supported some dry farming.
South of Hargeysa begins the Haud, whose red calcareous soils continue into the
Ethiopian Ogaden. This soil supports vegetation ideal for camel grazing. To the east of
the Haud is the Mudug Plain, leading to the Indian Ocean coast; this region, too, supports
a pastoral economy. The area between the Jubba and Shabeelle rivers has soils varying
from reddish to dark clays, with some alluvial deposits and fine black soil. This is the
area of plantation agriculture and subsistence agro-pastoralism.

Practices concerning land rights varied from rural to urban areas. In pre-colonial
times, traditional claims and inter-clan bargaining were used to establish land rights. A
small market for land, especially in the plantation areas of the south, developed in the
colonial period and into the first decade of Somalia’s independence. The socialist regime
sought to block land sales and tried to lease all privately owned land to cooperatives as
concessions. Despite the government's efforts, a de facto land market developed in urban
areas; in the bush, the traditional rights of clans were maintained.

The Siad Barre regime also took action regarding the water system. In northern
Somalia from 1988 to 1991, the government destroyed almost all pumping systems in
municipal areas controlled by the Somali National Movement, or failing that, stole the
equipment. In rural areas, the government poisoned the wells by either inserting animal
carcasses or engine blocks that leaked battery acid. As a result, northern Somalis had to
rely on older gravity water systems, use poor quality water, or buy expensive water.
Following the declaration of the independent Republic of Somaliland in the north in May
1991, the government of the republic began ongoing efforts to reconstruct the water
system.

In the south, in the late 1980s onward, as a result of war damage and anarchy, the
water situation in the towns tended to resemble that in the north. Few pumping systems
were operational in early 1992. Conditions in rural areas varied. Many villages had at
least one borehole from which poor quality water could be obtained in buckets; pumps
generally were nonfunctioning. Somalis who lived near the Jubba or Shabeelle rivers
could obtain their water directly from the river.
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Climate

Due to Somalia's location on the equator, there is relatively little seasonal
variation in climate. The weather is hot throughout the year, with mean maximum
temperatures of 30-40° C (86—-104° F) except at higher elevations and along the Indian
Ocean coast. Mean daily minimums usually vary from about 15°C to 30°C (60°F-85°F).
Somalia has some of the highest mean annual temperatures in the world. At Berbera on
the northern coast the afternoon high averages more than 100° F (38° C) from June
through September. Temperature maxima are even higher inland, but along the coast of
the Indian Ocean temperatures are considerably lower because of a cold offshore current.
The average afternoon high at Mogadishu, for example, ranges from 83° F (28° C) in July
to 90° F (32° C) in April. Northern Somalia experiences the greatest temperature
extremes, with readings ranging from below freezing in the highlands in December to
more than 45° C in July in the coastal plain skirting the Gulf of Aden. The north's relative
humidity ranges from about 40 percent in mid-afternoon to 85 percent at night, varying
somewhat with the season.

Along the coast and in lowland areas it is very humid. During the colder months,
December to February, visibility at higher elevations is often restricted by fog. In
summation, major climatic factors are a year-round hot climate, seasonal monsoon winds,
and irregular rainfall with recurring droughts.

Climate is the primary factor in much of Somali life. For the large nomadic
population, the timing and amount of rainfall are crucial determinants of the adequacy of
grazing and the prospects of relative prosperity. During droughts such as occurred during
1974-75 and 1984-85, widespread starvation can occur. There are some indications that
the climate has become drier in the last century and that the increase in the number of
people and animals has put a growing burden on water and vegetation.

Unlike typical climates at this latitude, conditions in Somalia range from arid in
the northeastern and central regions to semiarid in the northwest and south. Long-term
mean annual rainfall is less than 4 inches (100 millimeters) in the northeast and
approximately 8 to 12 inches in the central plateaus. The southwest and northwest receive
an average of 20 to 24 inches a year. While the coastal areas experience hot, humid, and
unpleasant weather year-round, the interior is most often dry and hot. The problem in the
dry land areas is that neither rainy season is sufficiently reliable in quantity or distribution
to produce a crop regularly, so that production is uncertain at the best of times.

The climatic year in Somalia comprises of four seasons. The “gu,” or main rainy
season, lasts from April to June. The second rainy season, the “day” or “dayr”, lasts from
October to December. Each rainy season is followed by a dry season: the main one
(jilaal) lasts from December to March and the second dry season, the “hagaa” or “xagaa”,
lasts from June to September.

The gu rains, the Southwest monsoons, begin in April and last until June,
producing a fresh supply of pasture and for a brief period turning the desert into a
flowering garden. Lush vegetation covers most of the land, especially the central grazing
plateau where grass grows tall. Milk and meat abound, water is plentiful, and animals do
not require much care. The clans, reprieved from four months' drought, assemble to
engage alternately in banter and poetic exchange or in a new cycle of hereditary feuds.
They also offer sacrifices to Allah and to the founding clan ancestors, whose blessings
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they seek. Numerous social functions occur: marriages are contracted, outstanding
disputes are settled or exacerbated, and a person’s age is calculated in terms of the
number of gus he or she has lived. The monsoon season lasts from May until October,
and is torrid in the north and hot in the south, with irregular rainfall.

The gu season is followed by the “hagaa” or “xagaa” drought (July-September)
and the hagaa by the day rains (October-November). The southwest monsoon, a sea
breeze, makes the period from about May to October the mildest season at Mogadishu.
The southwest monsoons blow parallel to the coast and brings in maritime air masses, but
quickly loses its moisture and brings little rain. During the second dry season, showers
fall in the coastal zone.

The periods that intervene between the two monsoons (October through
November and March through May) are hot and humid, and are called "tangambili" by
the Somalians.

The second rainy season, called the “dayr,” extends from October to December.

Next is the second dry season, the jiilaal, which lasts from December through
March. This is the harshest season for the pastoralists and their herds. From December
until February is also the northeast monsoon season, with moderate temperatures in north
and very hot temperatures in the south. Temperatures in the south are less extreme,
ranging from about 20° C to 40° C. The December-February period of the northeast
monsoon is also relatively mild, although prevailing climatic conditions in Mogadishu are
rarely pleasant. The dry but cool winter monsoon blows from the Asian continent, gets
weaker as it moves south, and often is imperceptible in Mogadishu.

The hottest months are February through April. Coastal readings are usually five
to ten degrees cooler than those inland. The coastal zone's relative humidity usually
remains about 70 percent even during the dry seasons.

Most of the country receives less than 500 millimeters of rain annually, and a
large area encompassing the northeast and much of northern Somalia receives as little as
50 to 150 millimeters. Certain higher areas in the north, however, record more than 500
millimeters a year, as do some coastal sites. The southwest receives 330 to 500
millimeters. Generally, rainfall takes the form of showers or localized torrential rains and
is extremely variable.

Forestry

There is little forestland, much of that diminishing. Nearly 14 percent of
Somalia's land area was covered by forest in 1991. Frankincense and myrrh, both forest
products, generated some foreign exchange. In 1988, myrrh exports alone were valued at
almost 253 million shillings. A government parastatal (a semi-autonomous, quasi-
governmental, state-owned enterprise) in 1991 no longer had monopoly rights on the sale
of frankincense and myrrh, but data on sales since privatization were not available.

In accordance with rainfall distribution, southern and northwestern Somalia has a
relatively dense thornbush savanna, with various succulents and species of acacia. By
contrast, the high plateaus of northern Somalia have wide, grassy plains, with mainly low
formations of thorny shrubs and scattered grass tussocks in the remainder of the region.
Northeastern Somalia and large parts of the northern coastal plain, on the other hand, are
almost devoid of vegetation. Exceptions to this are the wadi areas and the moist zones of
the northern coastal mountains, where the frankincense tree (Boswellia) grows. The
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myrrh tree (Commiphora) thrives in the border areas of southern and central Somalia.
More efficient and careful handling of Boswellia, Commiphora, and other resin-exuding
trees could increase yields of aromatic gums.

Savanna trees had been Somalia’s principal source of fuel, but desertification had
rapidly eroded this fuel source, especially because refugees from the Ogaden War had
foraged the bush in the vicinity of refugee camps for fuel. The acacia species of the
thorny savanna in southern Somalia supply good timber and are the major source of
charcoal, but charcoal production has long exceeded ecologically acceptable limits.

The government's 1988 development report stated that its sand dune stabilization
project on the southern coast remained active: 265 hectares of a planned 336 hectares had
been treated. Furthermore, thirty-nine range reserve sites and thirty-six forestry plantation
sites had been established. Forestry amounted to about 6 percent of the Gross Domestic
Product.

As elevations and rainfall increase in the maritime ranges of the north, the
vegetation becomes denser. Aloes are common, and on the higher plateau areas of the
Ogo are woodlands. At a few places above 1,500 meters, the remnants of juniper forests
(protected by the state) and areas of candelabra euphorbia (a chandelier-type cactus)
occur. In the more arid highlands of the northeast, boswellia and commiphora trees are
sources, respectively, of the frankincense and myrrh for which Somalia has been known
since ancient times.

The region encompassing the Shabeelle and Jubba rivers is relatively well
watered and constitutes the country's most arable zone. The lowland between the rivers
supports rich pasturage. It features arid to sub-arid savanna, open woodland, and thickets
that include frequently abundant underlying grasses. There are areas of grassland, and in
the far southwest, near the Kenyan border, some dry evergreen forests are found.

Other vegetation includes plants and grasses found in the swamps into which the
Shabeelle River empties most of the year and in other large swamps in the course of the
lower Jubba River. Mangrove forests are found at points along the coast, particularly
from Chisimayu to near the Kenyan border. Uncontrolled exploitation appears to have
caused some damage to forests in that area. Other mangrove forests are located near
Mogadishu and at a number of places along the northeastern and northern coasts.

Transportation

Inadequate transport facilities are a considerable impediment to Somalia's
economic development. In 1988 the total expenditure for transportation and
communications was $57.8 million. Nearly 55 percent of this amount was for new
infrastructure; 28 percent was for rehabilitation and maintenance of existing
infrastructure. This activity must be understood in the context of the ongoing civil war in
Somalia; much of the infrastructure particularly bridges in the north, either had
deteriorated or been destroyed, as a result of the fighting. As of early 1992, no systematic
study existed of the infrastructural costs of the ongoing civil war.

At independence, Somalia inherited a poorly developed transportation system
consisting of a few paved roads in the more populated areas in the south and northwest,
four undeveloped ports equipped only with lighterage facilities, and a handful of usable
airstrips. During the next three decades, some improvement was made with the help of
substantial foreign aid. By 1990 all-weather roads connected most of the important towns
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and linked the northern and southern parts of the country. Three ports had been
substantially improved, eight airports had paved runways, and regular domestic air
service also was available. But in early 1992, the country still lacked the necessary
highway infrastructure to open up undeveloped areas or to link isolated regions, and
shipping had come to a virtual halt because of the security situation.

Roads and Railroads

There are no railways in Somalia; internal transportation is by truck and bus. The
national road system nominally comprises 22,100 kilometers (13,702 mi.) of roads that
include about 2,600 kilometers (1,612 mi.) of all-weather roads, although most roads
have received little maintenance for years and have seriously deteriorated. In 1990
Somalia had more than 21,000 kilometers of roads, of which about 2,600 kilometers were
paved, 2,900 kilometers were gravel, and the remainder was improved and unimproved
dirt roads. The country's principal highway was a 1,200-kilometer two-lane paved road
that ran from Chisimayu in the south through Mogadishu to Hargeysa in the north. North
of Mogadishu, this route ran inland, roughly paralleling the border with Ethiopia; a 100-
kilometer spur ran to the Gulf of Aden at Berbera. By early 1992 much of this road,
especially the northern part between Hargeysa and Berbera, was relatively unsafe because
of land mines. Somalia's 1988 plan provided for another connection from this main route
to Boosaaso on the Gulf of Aden. Somalia had only one paved road that extended from
north of Mogadishu to Ethopia; all other links to neighboring countries were dirt trails
that are impassable in rainy weather.

Only about 1,800 miles of the paved roads are passable year-round, and in the
rainy seasons most rural settlements are not accessible by motor vehicle. Buses, trucks,
and minibuses are the main means of transport for the population. In rural areas camels,
cattle, and donkeys are still used for personal transportation and as pack animals. Motor
vehicles registered in 1995 numbered only 24,000.

Currently, there are no operating railways in Somalia; the railroad between
Jawhar and Mogadishu has been closed since 1988.

Ports and Airports

Four ports handled almost all of Somalia's foreign trade. Berbera, Mogadishu, and
Chisimayu were deepwater ports protected by breakwaters. Merca, just south of
Mogadishu, was a lighterage port that required ships to anchor offshore in open
roadsteads while loading and unloading. Mogadishu was the principal port of entry for
most general cargo. Berbera received general cargo for the northern part of the country
and handled much of the nation's livestock exports. United States aid enabled the
doubling of the berths at the port of Barkera and the deepening of the harbor, completed
in 1985. Maydh, northwest of Erigaro, was the only other and much smaller northern
port. Chisimayu's main function was the export of bananas and meat; the meat was
processed and packed at the port. The United States also financed the development of
Chisimayu port in the latter half of the 1980s. Merca was an export point for bananas. In
1986 the Somali Ports Authority launched a modernization project for all ports, with
concentration on Mogadishu.

Ports and terminals are located in Boosaaso, Berbera, Chisimayu (Kismaayo),
Merca and Mogadishu. The three larger cities, Mogadishu, Berbera, and Kismaayo, also
have deep-water harbors, but dangerous coral reefs keep coastal traffic to a minimum.
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There are no commercial water transport facilities. The ports of Mogadishu, Chisimayu,
and Berbera are served by vessels from many parts of the world.

The major airfields are in Mogadishu and Berbera. Mogadishu International
Airport was the nation's principal airfield. In the 1980s, the runway was extended to
4,500 meters, and is one of Africa's longest runways. The runway was built with the
United States’ financial aid. The airport was further expanded in 1989 by Italy's
contribution from its emergency aid fund for Africa. Only Mogadishu’s airport offered
international flights.

Somali Airlines, the nation's flag carrier, was partially owned by Alitalia, the
Italian national airline. Somali Airlines in 1989 replaced its fleet of five aging 707
airplanes with one Airbus 310, making it a one-plane international airline. In 1990
domestic service linked Mogadishu with Berbera and six other Somali cities; flights were
scheduled at least once a week. As of April 1992, Somali Airlines had no scheduled
flights, domestic or international, and no other regular flights existed.

According to statistics from 2005, there are 64 airports in Somalia. Of these, 6 are
paved, and 58 are not. Of the paved airports, only 4 have runways in excess of 3,000
meters; of the unpaved airports, only 4 are over 3,000 meters, and 6 more are less than
914 meters. During peacetime, the state-owned Somali Airlines operated national routes
as well as on international routes to Kenya, Arabia, and Europe. Mogadishu, Berbera, and
Kismaayo; all have airports with runways long enough for major aircraft takeoff and
landing.

In 1989, before the collapse of the government, the national airline had only one
airplane. According to a World Bank report, the "private airline business in Somalia is
now thriving with more than five carriers and price wars between the companies." The
owner of Daallo Airlines says, "Sometimes it's difficult without a government and
sometimes it's a plus, but corruption is not a problem, because there is no government."*

Economy

Somalia's economic fortunes are driven by its deep political divisions. Economic
life continues, in part because much activity is local and relatively easily protected.
Agriculture is the most important sector, with livestock normally accounting for about
40% of Gross Domestic Product (GDP) and about 65% of export earnings, but Saudi
Avrabia’'s ban on Somali livestock, due to Rift Valley Fever'? concerns, has severely
hampered the sector. Nomads and semi-nomads, who are dependent upon livestock for
their livelihood, make up a large portion of the population.

Somalia’s agricultural products include bananas, sorghum, corn, coconuts, rice,
sugarcane, mangoes, sesame seeds, beans; cattle, sheep, goats and fish. Livestock, hides,
fish, charcoal, and bananas are Somalia's principal exports, while sugar, sorghum, corn,

1 Africa Open for Business, World Bank, March 18, 2005.

12 According to the World Health Organization, “The virus, which causes Rift Valley Fever, is a member
of the Phlebovirus genus, one of the five genera in the family Bunyaviridae. Since 1930, when the virus
was first isolated during an investigation into an epidemic amongst sheep on a farm in the Rift Valley of
Kenya, there have been outbreaks in sub-Saharan and North Africa. In 1997-98, there was a major outbreak
in Kenya and Somalia. In September 2000, RVF was for the first time reported outside of the African
Continent. Cases were confirmed in Saudi Arabia and Yemen. This virgin-soil epidemic in the Arabian
Peninsula raises the threat of expansion into other parts of Asia and Europe.” See:
http://www.who.int/mediacentre/factsheets/fs207/en/
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gat, and machined goods are the principal imports. Somalia’s industries include a few
light industries, including sugar refining, textiles and wireless communication. However,
the small industrial sector, based mostly on the processing of agricultural products, has
largely been looted and sold as scrap metal.

Despite the seeming anarchy, Somalia’s service sector has managed to survive and
grow. The ongoing civil disturbances and clan rivalries, however, have interfered with
any broad-based economic development and international aid arrangements. Somalia's
arrears to the IMF continued to grow in 2005. Statistics on Somalia's GDP, growth, per
capita income, and inflation should be viewed skeptically. In late December 2004, a
major tsunami caused an estimated 150 deaths and resulted in destruction of property in
coastal areas.

Before the start of civil war in the early 1990s, the manufacturing sector was
beginning to develop. However, all industries suffered major losses during the civil war.
In 2000 industry and manufacturing accounted for only 10% of GDP. Industries mainly
serve the domestic market and, to a lesser extent, provide some of the needs of Somalia's
agricultural exports, such as the manufacture of crates for packing bananas.

The most important industries were petroleum refining (as of 2000 shut down),
the state-owned sugar plants at Jowhar and Gelib, an oilseed-crushing mill, and a soap
factory. Other industries manufactured corrugated iron, paint, cigarettes and matches,
aluminum utensils, cardboard boxes and polyethylene bags, and textiles. A cement plant
at Berbera was completed in 1985.

The fish- and meat-canning export industries operate below capacity. Textiles are
produced at the SOMALTEX plant, which supplies virtually the entire domestic market.
Most major enterprises were government-owned, but private plants produce food,
beverages, chemicals, clothing, and footwear. There are also plants for milk processing,
vegetable and fruit canning, and wheat flour and pasta manufacturing, as well as several
grain mills. The country's first pharmaceuticals factory, near Mogadishu, opened in 1986.
Local craft industries produce sandals and other leather products, cotton cloth, pottery,
baskets, and clay or meerschaum vessels.

Since the collapse of the state, Somalia has transformed from what Mohamed
Siad Barre referred to as "scientific socialism" to a free market economy. It has long been
one of the world's poorest and least developed countries and has relatively few natural
resources. Somalia's poverty was even further aggravated by the hostilities of the civil
war started in 1991. Agriculture is the most important sector, with livestock accounting
for about 40% of GDP and about 65% of export earnings. Somalia continues to have one
of the highest child mortality rates in the world, with 10% of children dying at birth and
25% of those surviving birth dying before age five. The international aid group,
Medecins Sans Frontieres (Doctors Without Borders) has further stated that the level of
daily violence due to the lack of government is “catastrophic."

There are some signs of growth in Somalia. The CIA Factbook says: "Despite the
seeming anarchy, Somalia's service sector has managed to survive and grow.
Mogadishu's main market offers a variety of goods from food to the newest electronic
gadgets. Hotels continue to operate, and militias provide security." Infrastructure, such as
roads are as numerous as those in neighboring countries but of much lower quality. A
World Bank report states that the private sector has found it too hard to build roads due to
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high transaction costs and the fact that those who pay road fees are not the only ones
using the road, presenting a problem with recuperation of investment.

The thriving telecommunications industry is private, offering wireless service and
internet cafés. Competing phone companies have agreed on interconnection standards,
which were brokered by the United Nations funded Somali Telecom Association.
Electricity is furnished by entrepreneurs, who have purchased generators and divided
cities into manageable sectors.

The private sector also supplies clean water. However, a statistic from 2000
indicated that only 21% of the population had access to safe drinking water at that time.

The main problem affecting economic growth is the lack of stability, or the
perception of it. For businesses to operate, it is necessary to provide some level of
security and internationally recognized governments are widely perceived as being more
reliable in this than the traditional tribal leadership that currently holds sway in Somalia.
However, investors are feeling more comfortable lately; for example, a Coca-Cola
bottling plant opened in Mogadishu in 2004. Remittance services has become a large
industry in Somalia. Successful people from the world-wide diaspora who fled because of
the war contribute to the economy around $2 billion annually. In the absence of a formal
banking sector, money exchange services have sprouted throughout the country, handling
between $500 million and $1 billion in remittances annually. Wireless communications
has also become a giant economic force in Somalia. Because of the war, nobody really
knows the size of the economy or how much it is growing.

Somalia's economy is based on agriculture; however, the main economic
activity is not crop farming but livestock raising. Between 1969 and the early 1980s, the
military government imposed a system of “Scientific Socialism,” which featured the
nationalization of banks, insurance firms, oil companies, and all large industrial firms.
This “Scientific Socailism” also included the setting up of state-owned enterprises, farms,
and trading companies, and the organizing of state-controlled cooperatives. In the end,
this experiment weakened the Somalian economy considerably, and since the collapse of
the military regime the economy has suffered even more as a result of civil war.
Generally speaking, at the present, the Somalian economy cannot survive without
foreign aid.

Somalia's most valuable resources are the natural pastures that cover most of the
country. Another resource that has scarcely been exploited is the abundant fish life in the
coastal waters, still unpolluted by industrial waste. A potential source of hydroelectricity
is the Jubba River.

By far the most important sector of the economy is agriculture, with livestock
raising surpassing crop growing fourfold in value and earning about 90 percent of
Somalia's foreign exchange. Agriculture in Somalia can be divided into three subsectors.
The first is nomadic pastoralism, which is practiced outside the cultivation areas. This
sector, which raises goats, sheep, camels, and cattle, has become increasingly market-
oriented. The second sector is the traditional, chiefly subsistence, agriculture practiced by
small farmers. This traditional sector takes two forms: rain-fed farming in the south and
northwest, which raises sorghum, often with considerable livestock; and small irrigated
farms along the rivers, which produce corn (maize), sesame, cowpeas, and, near towns,
vegetables and fruits. The third sector consists of market-oriented farming on medium-
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and large-scale irrigated plantations along the lower Jubba and Shabeelle rivers. Here the
major crops are bananas, sugarcane, rice, cotton, vegetables, grapefruit, mangoes,
papayas, and other fruits.

In the small fishing sector, tunny and mackerel are caught and canned in the
north, sharks are often caught and sold dried by artisanal inshore fishers, and, in southern
Somalia, choice fish and shellfish are processed for export. A small fishing industry
exists in the north where tuna, shark, and other warm-water fish are caught, although
fishing production is seriously affected by poaching.

In the late 1980s, industry was responsible for just under 10 percent of Somalia’s
gross domestic product. Mogadishu was the chief industrial center, with bottling plants,
factories producing spaghetti, cigarettes, matches, and fishing boats, a petroleum refinery,
a small tractor assembly workshop, and small enterprises producing construction
materials. In Kismaayo there were a meat-tinning factory, a tannery, and a modern fish
factory. There were two sugar refineries, one near Jilib on the lower reach of the Jubba
and one at Jawhar (Giohar) on the middle reach of the Shabeelle.

Even before the destruction caused by Somalia’s civil wars of the 1980s and "90s,
the productivity of Somalian factories was very low. Often entire works did not operate at
full capacity or produced nothing at all over long periods. The few existing power
stations, located at Mogadishu, Hargeysa (Hargeisa), and Kismaayo, were often out of
order, resulting in frequent power cuts with adverse effects on factory production. (Rural
areas have no power plants at all.) A significant portion of commodities necessary for
daily life is produced by small workshops in the informal sector.

Somalia has a large trade deficit. Its chief export commodities are livestock (to
Arab countries, mainly Saudi Arabia) and bananas (to Italy and Arab countries). Other,
much less important exports are hides and skins, fish, and frankincense and myrrh.
Almost everything is imported, even food for an urban population no longer accustomed
to the traditional diet.

Besides the official market, there is also a flourishing black market, by means of
which tens of thousands of Somali workers in Arab countries provide commodities
missing on the Somali market while avoiding the duties levied on imports. Since wages
in Somalia are very low, almost every family is directly or indirectly involved in informal
trading.

Energy

Somalia relied principally on domestic wood and charcoal and on imported
petroleum to meet its energy needs. Attempts to harness the power of the Jubba River at
the proposed Baardheere Dam had not come to fruition as of early 1992. Electrical
utilities had been state owned since 1970, when foreign-owned enterprises were
nationalized. Throughout the country, about eighty different oil-fired thermal and diesel
power plants relied on imported petroleum. With aid from Finland, new plants were
constructed in the Chisimayu and Baidoa areas in the mid-1980s.

Somalia relied on foreign donors, first the Soviet Union and then Saudi Arabia, to
meet its petroleum needs. In the late 1970s, Iraq helped Somalia build a refinery at
Jasiira, northeast of Baraawe, that had a capacity of 10,000 barrels a day. But when the
Iran-lraq War broke out in 1980, deliveries were suspended, and Somalia again required
refined oil imports. As of mid-1989, Somalia's domestic requirements were again being
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met by this refinery, but deliveries of Iraqi crude oil were erratic. In May 1989, Somalia
signed an agreement with the Industrial Export, Import, and Foreign Trade Company of
Romania by which the company was to construct an oil refinery on the outskirts of
Mogadishu. The project was to cost US$500 million and result in a refining capacity of
200,000 barrels per day. Because of subsequent events in Romania and Somalia, the
refinery project had not materialized as of early 1992.

Throughout the 1980s, various international oil companies explored for oil and
natural gas deposits in Somalia. In October 1991, the World Bank and the UN
Development Programme announced the results of its hydrocarbon study in the countries
bordering the Red Sea and the Gulf of Aden. The study indicated the potential for oil and
gas in northern Somalia was good. However, exploitable oil and natural gas have not yet
been found. In view of the civil war in Somalia following the fall of Siad Barre, however,
various foreign oil exploration plans were canceled.

There is some evidence that both oil and natural gas are present, and the now-
defunct transitional government installed in 2000 and two of the breakaway republics
signed exploration agreements with foreign oil companies. But exploration and extraction
are likely to be difficult and expensive for the foreseeable future.

The oil refinery at Mogadishu, with a production capacity of 10,000 barrels per
day, has been out of operation since 1991. There is one natural gas field, but exploration
and exploitation of oil and natural gas has been suspended since political conflict began.

A successful innovation was the completion of a wind energy utilization project.
Four wind turbines, each rated at 50 kilowatts, were embedded in the Mogadishu
electrical grid. In 1988 these turbines produced 699,420 kilowatt hours of energy. Total
electric energy produced in 1988, the latest year for which figures were available in early
1992, was 257 million kilowatt hours. Five self-contained wind energy conversion
systems in rural centers also were planned, but as of May 1992 there was no information
that these had been built.

Mining

The local geology suggests the presence of valuable mineral deposits, but both
quantity and quality are too low for mining to be commercially worthwhile. No
commercially exploitable quantities of minerals have been found in Somalia, with the
possible exception of uranium (for which at this time there is no market). However, as of
1992, only a few significant mining sites had been located, and mineral extraction played
a very minor role in the economy. Natural resources in Somalia include uranium and
largely unexploited reserves of bauxite, coal, copper, guano, gypsum, iron ore, phosphate,
salt, tin, uranium, natural gas and possibly some oil reserves.

Tin was commercially mined by the British in Somalia before World War I1. Sea
salt is collected at several sites on the coast. The deposits of the clay mineral sepiolite, or
meerschaum, in south-central Somalia are among the largest known reserves in the world.

The Somali minerals sector, which was not a significant economic force before
the 1991 overthrow of the government, failed to expand in the ensuing years of political
and economic instability. In 2003, small quantities of gypsum, marine salt, and sepiolite
(meerschaum) were exploited, and the country also presumably produced clays, sand and
gravel, crushed and dimension stone, and limestone (for lime manufacture and
agriculture). Officially reported mineral and trade data have been unavailable owing to
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lack of a central government from 1991 to 2000, and because of the secession of
Somaliland and Puntland.

In 2003, Somalia's output of gypsum, marine salt and sepiolite were estimated at
1,500 metric tons, 1,000 metric tons and 6 metric tons, respectively. The civil war forced
the closure of Somalia's cement plant and oil refinery (a leading industry), and halted
exploration for natural gas and other resources. There were unexploited deposits of
anhydrite, bauxite, columbite, feldspar, natural gas, iron ore, kaolin, quartz, silica sand,
tantalum, thorium, tin, and uranium. The mining outlook shows little change for the short
run.

Recent discoveries of amethyst, aquamarine, emerald, garnet, opal, ruby, and
sapphires indicate a possible source of gemstones. But current mining of the gemstones in
Somaliland has been limited by a lack of modern equipment, civil strife, and damage to
the infrastructure. An EU-funded non-governmental organization was working with
Somaliland's government to exploit these gemstone resources.

History

From their connection with the Ethiopian hinterland, their proximity to Arabia,
and their export of precious gums, ostrich feathers, ghee (clarified butter), and other
animal products as well as slaves from farther inland, the northern and eastern Somali
coasts have for centuries been open to the outside world. This area probably formed part
of Punt, “the land of aromatics and incense,” mentioned in ancient Egyptian writings.
Between the 7th and 10th centuries, immigrant Muslim Arabs and Persians developed a
series of trading posts along the Gulf of Aden and Indian Ocean coasts. Many of the early
Arab geographers mentioned these trading posts and the sultanates that grew out of them,
but they rarely described the interior of the country in detail.

Intensive European exploration really began only after the occupation of Aden by
the British in 1839 and the ensuing scramble for Somali possessions by Britain, France,
and Italy. In 1854, while Richard Burton was exploring the country to the northwest in
the course of his famous journey from Berbera to Harer, his colleague, John Hanning
Speke, was making his way along the Makhir coast in the northeast.

This region had previously been visited by Charles Guillain, captain of the brig
Ducouedid, between 1846 and 1848. Guillain also sailed down the Indian Ocean coast
and went ashore at Mogadishu, Marka, and Baraawe, penetrating some distance inland
and collecting valuable geographic and ethnographic information.

In 1865 the German explorer Karl Klaus von der Decken sailed up the Jubba
River as far as Baardheere in the small steamship Welf, which foundered in rapids above
the town. Decken was killed by a Somali, but much valuable information collected by his
expedition survived.

In 1883 a party of Englishmen, F.L. and W.D. James, G.P.V. Aylmer, and E.
Lort-Phillips, penetrated from Berbera as far as the Shabeelle, and between 1886 and
1892 H.G.C. and E.J.E. Swayne surveyed the country between the coast and the
Shabeelle and also reached farther east toward the Nugaal valley.

During 1894-95, A. Donaldson-Smith explored the headwaters of the Shabeelle
in Ethiopia, reached Lake Rudolf, and eventually descended the Tana River to the
Kenyan coast.
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In 1891 the Italian Luigi Robecchi-Bricchetti trekked from Mogadishu to Hobyo
and then crossed the Ogaden to Berbera. About the same time, further explorations were
made by another Italian, Captain Vittorio Bottego.

In the 20th century several extensive surveys were made, especially in the British
protectorate, by J.A. Hunt between 1944 and 1950, and much of the country was mapped
by aerial survey.

During World War 11 the British protectorate evacuated their European citizens in
1940. But the British Protectorate was recaptured along with Italian Somalia in 1941, at
the same time when Ethiopia also was liberated. Just before and during World War 11, a
number of maps were made by the British, French, US and Italian forces. Many of these
maps and geological surveys, now de-classified, are now available for public use from
the British Library and the Library of Congress.

With the exception of French Somaliland, all the Somali territories were united
under one British military administration. In 1948 the protectorate reverted to the
Colonial Office; the Ogaden and the Hawd regions were gradually surrendered to
Ethiopia; and by 1950 the Italians had returned to southern Somalia with a mandate of 10
years to prepare the country for independence under a United Nations trusteeship.

Taking advantage of the modest progress that the British military administration
had effected, the Italians rapidly pursued social and political advancement, although
commercial development and infrastructure improvement was much more difficult. The
independence of the British Somaliland Protectorate from the United Kingdom was
proclaimed on June 26, 1960. A few days later, on July 1, 1960, Italian Somalia followed
suit, and the two territories were unified as the Somali Republic. The government was
formed by Abdullahi Issa. Aden Abdullah Osman Daar was appointed as President and
Abdirashid Ali Shermarke as Prime Minister. Later, in 1967, Mohammed Ibrahim Egal
became Prime Minister in the government appointed by Abdirishid Ali shermarke. Egal
was later chosen as President of the self-declared independent Somaliland. He died in a
hospital in Pretoria on May 3, 2002.

The politics of the new republic were conditioned by clan allegiances, but the first
major problems arose from the last-minute marriage between the former Italian trust
territory and the former British protectorate. Urgent improvements in communication
between the two areas were necessary, as were readjustments in their legal and judicial
systems. The first independent government was formed by a coalition of the southern-
based Somali Youth League (SYL) and the northern-based Somali National League
(SNL).

While modest developments were pursued internally with the help of mainly
Western aid, foreign policy was dominated by the Somali unification issue and by the
campaign for self-determination of adjoining Somali communities in the Ogaden, French
Somaliland, and northern Kenya. The Somalian government strongly supported the
Kenyan Somali community's aim of self-determination (and union with Somalia); when
this failed in the spring of 1963, after a commission of inquiry endorsed Somali
aspirations, Somalia broke off diplomatic relations with Britain, and a Somali guerrilla
war broke out in northern Kenya, paralyzing the region until 1967. By the end of 1963 a
Somali uprising in the Ogaden led to a brief confrontation between Ethiopian and
Somalian forces. Since the United States and the West provided military support to
Ethiopia and Kenya, Somalia turned to the Soviet Union for military aid. Nevertheless,
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the republic maintained a generally neutral but pro-Western stance, and, indeed, a new
government formed in June 1967 under the premiership of Maxamed Xaaji Ibrahiim
Cigaal (Muhammad Haji Ibrahim Egal) embarked on a policy of détente with Kenya and
Ethiopia, muting the Pan-Somali campaign.

In March 1969 more than 1,000 candidates representing 64 parties (mostly clan-
based) contested the 123 seats in the National Assembly. After these chaotic elections, all
the deputies (with one exception) joined the SYL, which became increasingly
authoritarian. The assassination of President Cabdirashiid Cali Sherma'arke (Abdirashid
Ali Shermarke) on October 15, 1969, provoked a government crisis, of which the military
took advantage to stage a coup on October 21.

The overthrow of Cigaal brought to power as head of state and president of a new
Supreme Revolutionary Council the commander of the army, Major General Maxamed
Siyaad Barre (Muhammed Siad Barre). At first the new regime concentrated on
consolidating its power internally. Siyaad quickly adopted “Scientific Socialism,” which,
he claimed, was fully compatible with his countrymen's traditional devotion to Islam.
Leading a predominantly military administration, Siyaad declared a campaign to liberate
the country from poverty, disease, and ignorance. The president was soon hailed as the
“Father” of the people (their “Mother” was the “Revolution,” as the coup was titled).
Relations with socialist countries (especially the Soviet Union and China) were so greatly
strengthened at the expense of Western connections that, at the height of Soviet
influence, slogans proclaiming a trinity of “Comrade Marx, Comrade Lenin, and
Comrade Siyaad” decorated official Orientation Centres throughout the land. Siyaad's
authoritarian rule was reinforced by a national network of vigilantes called Victory
Pioneers, by a National Security Service headed by his son-in-law, and by National
Security Courts notorious for ruthless sentencing. Rural society was integrated into this
totalitarian structure through regional committees on which clan elders (now renamed
“peace-seekers”) were placed under the authority of a chairman, who was invariably an
official of the state apparatus. Clan loyalties were officially outlawed, and clan-inspired
behavior became a criminal offense. Of the government's many crash programs designed
to transform society, the most successful were mass literacy campaigns in 1973 and 1974,
which made Somali a written language (in Latin characters) for the first time.

After 1974, Siyaad Barre turned his attention to external affairs. Somalia joined
the Arab League, gaining much-needed petrodollar aid and access to political support
from those Persian Gulf states to which Somali labor and livestock were exported at a
growing rate. Following Haile Selassie's overthrow in September 1974, Ethiopia began to
fall apart, and guerrilla fighters of the Western Somali Liberation Front (WSLF) in the
Ogaden pressed Siyaad (whose mother was an Ogaadeen) for support. When in June
1977 France granted independence to Djibouti (under a Somali president), the WSLF,
backed by Somalia, immediately launched a series of fierce attacks on Ethiopian
garrisons. By September 1977 Somalia had largely conquered the Ogaden region and the
war was at the gates of Harer. Then the Soviet Union turned to fill the superpower
vacuum left in Ethiopia by the gradual withdrawal of the United States. In the spring of
1978, with the support of Soviet equipment and Cuban soldiers, Ethiopia re-conquered
the Ogaden, and hundreds of thousands of Somali refugees poured into Somalia.

In late 1969, a military government assumed power following the assassination of
Shermarke, who had been chosen, and served as, President from 1967-1969. Mohamed
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Siad Barre, a General in the armed forces became the President in 1969 following a coup
d'état. The revolutionary army leaders, headed by Major General Mohamed Siyad Barre,
who came from the majority tribe in Somalia, established large-scale public works
programs. They also successfully implemented an urban and rural literacy campaign, in
which they helped to dramatically increase the literacy rate from a mere 5% to 55% by
the mid-1980s.

In the meantime, Barre assassinated a major figure in his cabinet, Major General
Gabiere, and two other officials. Intermittent civil war has been a fact of life in Somalia
since 1977. In 1991, first insurgent forces led by Abdullahi Yusuf Ahmed, leader of the
(SSDF), and President Ali Mahdi Mohamed officially unrecognised, ousted Siad Barre's
government. Turmoil, factional fighting, and anarchy have followed in the years since.

The same year, the northern portion of the country declared its independence as
Somaliland; although de facto independent and relatively stable compared to the
tumultuous south, it has not been recognized by any foreign government.

Many years of conflict, severe drought, and famine have left Somalia in a
continuing state of crisis. Hundreds of thousands of Somali have been displaced by
warfare and civil unrest. Chronic food shortages have led to high rates of malnutrition in
many parts of the country. Much of Somalia is without adequate water supplies or
sanitation. Cholera, measles, tuberculosis, and malaria are widespread. The absence of
health or welfare infrastructure in the country, which are largely destroyed after years of
conflict, has left international relief organizations struggling to provide essential services
normally offered by the government. However, their efforts are hindered by continuing
violence, and most Somali have little or no access to health care.

Conditions in the Republic of Somaliland and Puntland are somewhat better than
in the rest of the country but still fall short of ideal. Because of the overall level of
stability enjoyed by the two self-governing regions, they have been able to rebuild much
of their health care infrastructure.

Somalia was also one of the many countries affected by the tsunami which struck
the Indian Ocean coast following the 2004 Indian Ocean earthquake, destroying entire
villages and killing an estimated 300 people.
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Northern Somalia and the Evolution of the Gulf of Aden; GeoSom 87; International
Meeting; Geology of Somalia and Surrounding Regions; Abstracts. Somalia: Somali
Natl. Univ., Mogadishu, Somalia. GeoSom 87; Geology of Somalia and Surrounding
Regions, Mogadishu. Somalia Conference: Nov. 23-30, 1987. Descriptors: Africa;
Arabian Plate; Arabian Sea; Cenozoic; continental margin; East Africa; en echelon faults;
evolution; faults; Gulf of Aden; Indian Ocean; intrusions; magnetic anomalies; Miocene;
Neogene; Nubian Plate; Oligocene; Paleogene; plate tectonics; reactivation; rifting; sea-
floor spreading; Somali Republic; structural geology; tectonics; tectonophysics; Tertiary;
upper Miocene. OCLC Accession Number: 341750209.

Abbate, E. Dal Piaz, G. V. and Del Moro, A., et al. 1987. Review of Late
Proterozoic-Cambrian Evolution of Northeastern Somali Continental Crust; GeoSom 87;
International Meeting; Geology of Somalia and Surrounding Regions; Abstracts.
Somalia: Somali Natl. Univ., Mogadishu, Somalia. GeoSom 87; Geology of Somalia and
Surrounding Regions, Mogadishu. Somalia Conference: Nov. 23-30, 1987. Descriptors:
Africa; age; areal geology; Basaso; Cambrian; clastic rocks; correlation; Crinozoa; East
Africa; Echinodermata; facies; greenschist facies; Heis; Inda Ad Complex; intrusions;
Invertebrata; Mait; Mait Complex; metamorphic rocks; metasedimentary rocks; molasse;
Neoproterozoic; northeastern Somali Republic; Paleozoic; Pan-African Orogeny; passive
margins; plate tectonics; Porifera; Precambrian; Proterozoic; review; sedimentary rocks;
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sedimentary structures; shallow-water environment; Somali Republic; upper
Precambrian. OCLC Accession Number: 34175029.

Abbate, E. Hussein, Abdi Salah; Bruni, P. Fazzuoli, M. and Sagri, M. 1987. Pre-
and Syn-Rift Deposits in a Tertiary Basin Along the Gulf of Aden (Daban Basin,
Northern Somalia); GeoSom 87; International Meeting; Geology of Somalia and
Surrounding Regions; Abstracts. Somalia: Somali Natl. Univ., Mogadishu, Somalia.
GeoSom 87; Geology of Somalia and Surrounding Regions, Mogadishu. Somalia
Conference: Nov. 23-30, 1987. Descriptors: Africa; basins; Baulder Beds; carbonate
sediments; Cenozoic; Chordata; clastic sediments; coastal environment; cyclic processes;
Daban Basin; deltaic environment; depositional environment; East Africa; Eocene;
fluvial environment; folds; Foraminifera; fresh-water environment; grain size; intertidal
environment; Invertebrata; lacustrine environment; lagoonal environment; microfossils;
middle Eocene; Mollusca; northern Somali Republic; Oligocene; Paleogene; Paleosols;
Pisces; Protista; rifting; sebkha environment; sedimentary basins; sediments; Somali
Republic; stratigraphy; subtidal environment; synclines; Tertiary; upper Oligocene;
Vertebrata. OCLC Accession Number: 34175029.

Abbate, E. Sagri, M. Sassi, F. P. and Istituto agronomico per I'oltremare. 1993.
Geology and Mineral Resources of Somalia and Surrounding Regions: With a Geological
Map of Somalia 1:1,500,000. Firenze Italy: Istituto agronomico per I'oltremare.
Descriptors: 2 v. Geology- Somalia; Geology- Somalia- Maps; Mines and mineral
resources- Somalia; Hydrogeology- Somalia; Groundwater- Somalia; Water resources
development- Somalia. Abstract: A. Regional geology- B. Mineral and water resources.
Notes: “ ... 43 papers presented at the First International Meeting on the Geology of
Somalia and Surrounding Regions (GEOSOM '87), held in Mogadishu, November 23-30,
1987" Two maps on 2 folded leaves in pocket in volume 2. Includes bibliographical
references. Funding: Supported by Istituto agronomico per I'oltremare. Other Titles:
Geological map of Somalia 1:1,500,000; Papers presented at the First International
Meeting on the Geology of Somalia and Surrounding Regions, 1987; GEOSOM '87. First
International Meeting on the Geology of Somalia and Surrounding Regions, 1987. OCLC
Accession Number: 34175029.

Abdalla, J. A. Cortiana, G. Frizzo, P. and Jobstraibizer, P. 1987. Black Heavy-
Mineral Beach Sands from Batalale (Berbera, Northern Somalia); GeoSom 87;
International Meeting; Geology of Somalia and Surrounding Regions; Abstracts.
Somalia: Somali Natl. Univ., Mogadishu, Somalia. GeoSom 87; Geology of Somalia and
Surrounding Regions, Mogadishu. Somalia Conference: Nov. 23-30, 1987. Descriptors:
Africa; amphibole group; Batalale; Berbera; chain silicates; coastal environment;
composition; East Africa; economic geology; epidote; epidote group; garnet group;
genesis; granulometry; heavy mineral deposits; ilmenite; magnetite; monazite;
nesosilicates; northern Somali Republic; orthosilicates; oxides; phosphates; placers;
pyroxene group; rutile; silicates; Somali Republic; sorosilicates; titanite. OCLC
Accession Number: 34175029. See also: Abdalla, J. A. Cortiana, G. Frizzo, P. and
Jobstraibizer, P. G. 1993. Black Heavy-Mineral Beach Sands from Batalaleh (Berbera, N.
Somalia). Firenze; Istituto Agronomico L'Oltremar; 1993. Relazioni E Monografie
Agrarie Subtropicali E Tropicali Nuova Seriel113 B, pages: 541-550. International
Meeting; 1st- 1987 Nov: Mogadishu. Notes: Geology of Somalia and surrounding
regions: Geology and mineral resources of Somalia and surrounding regions.
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Abdalla, J. A., Said, A. A. and Visona, D. 1996/10. "New Geochemical and
Petrographic Data on the Gabbro-Syenite Suite between Hargeysa and Berbera-Shiikh
(Northern Somalia).” Journal of African Earth Sciences. Volume 23, Issue 3, Pages 363-
373. Notes: ID: 2327. Abstract: The Somali crystalline basement in northern Somalia
contains a Neoproterozoic igneous suite essentially composed of gabbros with minor
syenitic and granitic bodies. This Gabbro-Syenite Suite (GSS) was emplaced at a
relatively high crustal level and is related to Late Precambrian crustal extension. The
basic plutons are composed mostly of gabbro with petrographic and geochemical
characteristics ranging from N-type to T- and P-type MORB. This compositional
variability points to heterogeneous sub-continental mantle sources. The plutons do not
show significant in situ differentiation, suggesting that the cumulitic rocks may be related
to cooling processes developed in deeper magma chambers and/or during magma ascent.
ISSN: 1464-343X.

Abdel-Gawad, M. 1970. “Interpretation of Satellite Photographs of the Red Sea
and Gulf of Aden; A Discussion on the Structure and Evolution of the Red Sea and the
Nature of the Red Sea, Gulf of Aden and Ethiopia Rift Junction.” Philosophical
Transactions of the Royal Society of London, Series A: Mathematical and Physical
Sciences. Volume 267, Issue 1181, Pages 23-40. Descriptors: Apollo 7; Arabian Sea;
displacement; faults; folds; Gemini XI; Gulf of Aden; Indian Ocean; interpretation; photo
geology; Red Sea; regional; rift zones; satellite photographs; Somali plateau; structural
geology; systems; tectonics. Notes: With discussion; illustrations (incl. sketch maps);
Abstract: Large-scale translational movements, displacement structures, left-lateral
displacement of Arabia some 40 km to the north-northeast since Plio-Pleistocene. ISSN:
0080-4614.

Abdi Mohamed M. 1989. “Croyances Populaires Et Religions Classiques En
Somalie.” Mondes En Developpement. Volume 17, Issue 66, Pages 49-75. Descriptors:
International Development Abstracts- 74; religion; Islam; divination. Notes: Somalia.
Abstract: Demonstrates that the Somali people today still use divination and worship
some of their ancient gods, despite the spread of Islam. Christianity and Judaism have
also had an influence, and together they constitute a complex mystic amalgam. -English
summary. ISSN: 0302-3052.

Abdi Salah, H. 1993. Paleocene to Eocene Planktonic Foraminiferal Biozones in
Coriolei 1 Well (Mogadishu Coastal Basin, Somalia). Firenze; Istituto Agronomico
L'Oltremar; 1993. Relazioni E Monografie Agrarie Subtropicali E Tropicali Nuova
Seriell3 A, pages: 181-196. International Meeting; 1st- 1987 Nov: Mogadishu. Notes:
Geology of Somalia and surrounding regions: Geology and mineral resources of Somalia
and surrounding regions. OCLC Accession Number: 34175029.

Abdi, Abdullahi Ahmed. 1987. Preliminary Report on the Investigation of the El
Bur Sepiolite Project; GeoSom 87; International Meeting; Geology of Somalia and
Surrounding Regions; Abstracts. Somalia: Somali Natl. Univ., Mogadishu, Somalia.
GeoSom 87; Geology of Somalia and Surrounding Regions, Mogadishu. Somalia
Conference: Nov. 23-30, 1987. Descriptors: Africa; Bur; Cenozoic; clay minerals; clays;
East Africa; economic geology; Eocene; Indho Qabyo; lagoonal environment; Miocene;
Neogene; Paleogene; possibilities; reserves; sepiolite; sheet silicates; silicates; Somali
Republic; Tertiary. OCLC Accession Number: 34175029.
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Abdillahi, O.H. 1991. “Somaliassa Osa-Aikatiesto” Translated title: “Somalia’s
Part-Time Roads.” Tie Ja Liikenne. VVol. 51 No. 4. 32 pages. Finnish. English Summary:
Comments of Somali Highway Engineer Osman Hagi Abdillahi. Available from
Northwestern University Transportation Library through interlibrary loan or document
delivery.

Abdirahim, M. M. Abdirahman, H. Ali Kassim, M. Carmignani, L. and Fantozzi,
P. 1987. Geological Mapping of Juba Valley; GeoSom 87; International Meeting;
Geology of Somalia and Surrounding Regions; Abstracts. Somalia: Somali Natl. Univ.,
Mogadishu, Somalia. GeoSom 87; Geology of Somalia and Surrounding Regions,
Mogadishu. Somalia Conference: Nov. 23-30, 1987. Descriptors: Africa; areal geology;
Caanoole Formation; Cambar Formation; Cretaceous; East Africa; Fanweyn Formation;
folds; Garbahaarey Formation; Gedo; Giuba Valley; Jubba Valley; Jurassic; Kuredka
Formation; Luug-Mandera Basin; Mesozoic; reactivation; regional; Somali Republic;
synclinoria; Tomalo Syncline; transpression; Waajid Formation. OCLC Accession
Number: 34175029.

Abdirahim, M. M. Ali Kassim, M. Carmignani, L. and Coltorti, M. 1993. The
Geomorphological Evolution of the Upper Jubba Valley in Southern Somalia. Firenze;
Istituto Agronomico L'Oltremar; 1993. Relazioni E Monografie Agrarie Subtropicali E
Tropicali Nuova Seriel13 A, pages: 241-250. International Meeting; 1st- 1987 Nov:
Mogadishu. Notes: Geology of Somalia and surrounding regions: Geology and mineral
resources of Somalia and surrounding regions. OCLC Accession Number: 34175029.

Abdulla, Ali D. 1996. "Somalia’'s Reconstruction: An Opportunity to Create a
Responsive Information Infrastructure.” The International Information & Library
Review. Volume 28, Issue 1, Pages 39-57. Abstract: This article envisages the
development of an effective information infrastructure in future Somalia that would
contribute to the economic and social renewal of that country. The article highlights the
role of information in Somalia's reconstruction. It then reviews the state of the
information infrastructure in Somalia before the collapse of the government in 1990,
examining both existing and proposed components of the infrastructure and identifying
associated problems. In its final section, the article delineates an “appropriate”
information infrastructure which would be consistent with the conditions and needs of
information users in that environment. This contains an outline of the attributes of such
an infrastructure and offers specific recommendations to future Somali development
planners and international donors supporting information development activities.

Abdulla, Omer Haji Dualeh. 1980. Characterization and Pedogenic Classification
of the Soils of the Central Agricultural Research Station, Afgoi, Somali Democratic
Republic. Descriptors: 3, iii, 72 i.e. 74 leaves; Soils- Somalia; Soils- Classification.
Notes: Includes bibliographical references (leaves 66-67). Microfilm copy of typescript.
Ann Arbor: University Microfilms, 1980.- 1 reel; 35 mm. Dissertation: Thesis (M.S.)--
Michigan State University. Dept. of Crop and Soil Sciences, 1979. Responsibility: by
Omer Haji Dualeh Abdulla. OCLC Accession Number: 6564078.

Abdulla, Omer Haji Dualeh. 1979. Characterization and Pedogenic Classification
of the Soils of the Central Agricultural Research Station, Afgoi, Somali Democratic
Republic. Descriptors: 3, iii, 72 i.e. 74 leaves; Soils- Somalia; Soils- Classification.
Notes: Includes bibliographical references (leaves 66-67). Dissertation: Thesis (M.S.)--
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Michigan State University. Dept. of Crop and Soil Sciences, 1979. Responsibility: by
Omer Haji Dualeh Abdulla. OCLC Accession Number: 6564026.

Abdullahi A.M and Jahnke H.E. 1990. “Some Aspects of Pastoral Supply
Behaviour and Rural Livestock Marketing in Africa: The Case of Central Somalia.” Q. J.
Int. Agric. Volume 29, Issue 4, Pages 341-359. Descriptors: Social, economic and
political aspects of rural change; rural area; developing country; pastoralism; nomads;
supply behavior; livestock marketing; market mechanism; pastoral supply behavior
Species Term: Somalia; Animalia. Notes: Africa Somalia. Abstract: The paper shows the
main relationships between demand and supply and livestock prices, between prices and
season and between demand and supply and season. These individual segments are
subsequently summarized to characterize the underlying economic principle determining
quantities and prices of marketed livestock. The paper illustrates the existence of a
market equilibrium at three levels, in each case prices and quantities of livestock are
determined by their supply and demand. While seasonal flexibilities in the supply of
animals from herds to markets can be observed, depending on the condition of stock and
a herding household's particular needs and aspirations, the general market mechanism
shows the same prevalent interdependencies between demand and supply as in any other
free market system. Social behavior reinforces this development rather than being an
obstacle as can be seen during the religious feasts where the supply response of the
nomads is to sell more livestock.

Abdurahman O.S and Bornstein S. 1991. “Diseases of Camels (Camelus
Dromedarius) in Somalia and Prospects for Better Health.” Nomadic Peoples. VVolume
29, Pages 104-112. Descriptors: Crop and livestock production- technical aspects- 74.1.3;
camel disease research; veterinary treatment. Notes: Somalia. Abstract: Diseases
diagnosed in camels in Somalia are described, together with an outline of traditional
knowledge of such diseases and healing practices. The difficulties of interpreting the
significance of sero-epidemiological studies of camels using methods originally designed
e.g. for cattle are discussed. Although camel disease research is still in its infancy, there
is ample scope to improve the health and production of the animals by introducing
extension services including disease prophylaxis, treatment, and better management. -
Authors. ISSN/ISBN: 0822-7942.

Abid, S. M. and Jibril, S. A. 1986. Assistance to the Rehabilitation and Effective
Utilization of Rural Water Reservoir in Somalia; Implementation of the Project. Somalia:
FAO, Mogadishu, Somalia. Descriptors: Africa; East Africa; reservoirs; rural
environment; Somali Republic; surface water; water resources. Database: GeoRef.
Accession Number: 1996-067440.

Aboukhaled, A. and Saouma, E. (director). 1973. “Progress Report on the
Regional Applied Research Programme on Land and Water use in the Near East;
Calcareous Soils; Report of the FAO/UNDP Regional Seminar on Reclamation and
Management of Calcareous Soils.” Soils Bulletin. Issue 21, Pages 133-151. Descriptors:
Africa; Asia; characterization; Cyprus; East Africa; Egypt; genesis; Iran; Iraq; Jordan;
leaching; Lebanon; Middle East; morphology; Near East; North Africa; profiles; soil
management; soil surveys; soils; Somali Republic; Sudan; surveys; Syria; utilization;
water regimes. Notes: References: 16; tables. ISSN/ISBN: 0532-0437.

Abucar, Moallim Hassan; Corazza, M. Corsini, F. Malesani, P. G. Sagri, M. and
Tanelli, G. 1987. Carnotite and Sepiolite Mineralizations in the Galgudug Region
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(Central Somalia); GeoSom 87; Geology of Somalia and Surrounding Regions; Late
Abstracts. Somalia: Somali Natl. Univ., Dep. Geol., Mogadishu, Somalia. GeoSom 87,
Geology of Somalia and Surrounding Regions, Mogadishu. Somalia Conference: Nov.
24-Dec. 1, 1987. Descriptors: Africa; basalts; breccia; calcite; carbonate rocks;
carbonates; carnotite; Cenozoic; chlorides; clastic rocks; clay minerals; coal; East Africa,;
economic geology; El-Bur; electron microscopy data; framework silicates; Galgudug;
goethite; gypsum; halides; halite; igneous rocks; iron oxides; lacustrine environment;
lignite; limestone; manganese oxides; metal ores; mineral deposits, genesis; Miocene;
Mudug Series; Neogene; Oligocene; organic compounds; organic materials; organic
residues; oxides; Paleogene; palygorskite; quartz; sedimentary rocks; SEM data;
sepiolite; sheet silicates; silica minerals; silicates; Somali Republic; spectra; spinel;
sulfates; Tertiary; upper Miocene; upper Oligocene; uranium ores; vanadates; vanadium
ores; volcanic rocks; Waabo; X-ray diffraction data; X-ray fluorescence spectra. OCLC
Accession Number: 34175029.

Acocella, V., Korme, T., Salvini, F. and Funiciello, R. 2002. “Elliptic Calderas in
the Ethiopian Rift: Control of Pre-Existing Structures.” Journal of VVolcanology and
Geothermal Research. Volume 119, Issue 1-4, Pages 189-203. Descriptors: Geothermal
prospecting; Tectonics; Fracture; Remote sensing. Abstract: The Ethiopian Rift is
characterized by several Quaternary calderas. Remote sensing and field analyses were
used to investigate the regional structural control on three calderas (Fantale, Gariboldi,
Gedemsa) in the axial part of the rift. These calderas are located along the Wonji Fault
Belt (WFB), a zone of Quaternary NNE-SSW normal faults and extensional fractures.
The three calderas show E-W elongation and major E-W vent alignments, oblique with
regard to the mean NW-SE extension direction. No significant evidence of E-W tectonic
structures has been found near the calderas, the only relevant systems being those of the
WEFB. Conversely, left-lateral E-W-trending faults are present at the rift borders and on
the Nubia and Somalia plateaus, implying a predominant pre-rift activity. The E-W
fractures were partly reactivated during rifting, possibly controlling the development of
the magma chambers. Thus, the E-W elongation of the calderas would be the surface
expression of such a control, rather than the result of regional extension. An evolutionary
model on the role of different structures on magmatism at different crustal levels within
the rift is proposed. ISSN: 0377-0273.

Adam H.M. 1994. “Formation and Recognition of New States: Somaliland in
Contrast to Eritrea.” Rev. Afr. Polit. Econ. Volume 59, Pages 21-38. Descriptors:
Political; democratic form; developing country; state formation; political comparison;
comparative studies. Notes: Somalia- Somaliland. Abstract: “Somaliland' has reasserted
the separate existence it had as the colony of British Somaliland before independence and
union with the former Italian Somalia in 1960. It has avoided the devastation of
warlordism that has afflicted the rest of Somalia through compromise politics between
clan elders. However, its de facto statehood since 1991 has not received the international
recognition accorded Eritrea in 1993. The experiences of Somaliland and Eritrea in the
circumstances of their post-colonial union with other entities, in their liberation
movements and in their current politics are contrasted. It is suggested that there can be
mutual learning from Somaliland's consociational, ethnic democracy and Eritrea’s radical
social democracy of an eventual, orchestrated multipartism that eschews ethnic and
religious divides. ISSN: 0305-6244.
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Aden A.J and Frizzo P. 1996. “Geochemistry and Origin of Low and High TiO2
Mafic Rocks in the Barkasan Complex: A Comparison with Common Neoproterozoic
Gabbros of Northern Somali Crystalline Basement.” Journal of African Earth Sciences.
Volume 22, Issue 1, Pages 43-54. Descriptors: Igneous geochemistry- 72.2.1; magma
composition; igneous geochemistry; Proterozoic; gabbro; Barkasan Complex. Notes:
Somalia. Abstract: The Barkasan complex comprises numerous metagabbroic bodies
intruded along a Neoproterozoic shear zone in the crystalline basement of northern
Somalia. The constituting rocks can be subdivided into a low TiO2 (0.41-1.39 wt.%)
group, and a high TiO2 (2.13-6.75 wt.%) group, typical of the upper portion of the Ago
Marodi intrusion. The compositional and mineralogical changes result from fractionation
and differentiation in a cooling tholeiitic magma. By comparison, the Sheikh gabbro (one
of the principal Neoproterozoic gabbroic intrusions in northern Somalia), despite its
common contents in phases of the first stage of fractional crystallization, has lower
nickel, chromium and Mg. Significant differences also exist in terms of Zr/Y, Zr/Rb and
Zr/ND ratios, reflecting a different parental magma composition. ISSN: 0899-5362.

Aden, A. 1. 1985. “Somali Democratic Republic: Solar Desalination Experience.”
Non-Conventional Water Resources use in Developing Countries.Proceedings of the
Interregional Seminar. Volume Netherlands Antilles April 22-28, Pages 2 fig.
Descriptors: Desalination; Somali Democratic Republic; Solar distillation; Water supply
development; Distillation; Solar energy; Developing countries; Corrosion; Maintenance;
Pilot plants; Biomass; Saline water intrusion. Abstract: High evaporation rates in the
Somali Democratic Republic are responsible for saline water conditions in many
groundwater supplies. To alleviate the problems associated with high costs of imported
oil, the government of Somali embarked on research into low-cost renewable energies
such as solar, wind and biomass. The United Nations Childrens Fund and the United
Nations Industrial Development Organization helped design and build the Kudha solar
desalination plant. The pilot plant consists of 15 blocks of 9 solar still units each. Three
storage tanks store raw seawater, rain water and distilled water, and the water supply for
the village, respectively. Deficiencies associated with plant operation include poor
reliablity, an inadequate labor force, and corrosion and maintenance problems. The 3,600
sg m plant serves a village population of about 2,000 people. (See also W88-07850)
(Geiger-PTT). Database: Environmental Sciences and Pollution Mgmt.

Aerospace Center (U.S.). 1995. “Tactical Pilotage Chart, TPC. K-5C, Djibouti,
Ethiopia, Somalia.” St. Louis, Mo; Riverdale, MD: The Center; NOAA Distribution
Branch (N/CG33), National Ocean Service distributor. Descriptors: Aeronautical charts-
Djibouti; Aeronautical charts- Ethiopia; Aeronautical charts- Somalia; Government
publication; National government publication. Notes: Description: 1 map; color; on sheet
106 x 146 cm. folded to 27 x 37 cm. Scale 1:500,000; Lambert conformal conic proj.,
standard parallels 9020’ and 14040’; (E 370--E 430/N 120--N 80). Cartgrph Code:
Category of scale: a Constant ratio linear horizontal scale: 500000 Coordinates--
westernmost longitude: E0370000 Coordinates--easternmost longitude: E0430000;
Notes: Relief shown by contours, shading, tints, and spot heights. “Air information
current through 24 February 1995.” “Compiled September 1982; revised February 1995.”
“Printed by DMA 10-95.” “Copyright 1995 by the United States Government. No
copyright claimed under Title 17 U.S.C.” Includes elevation tints and interchart
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relationship diagrams. Other Titles: Djibouti, Ethiopia, Somalia; Tactical pilotage chart;
TPC. OCLC Accession Number: 33387842,

Aerospace Center (U.S.). 1993. “Tactical Pilotage Chart, TPC. L-6A, Ethiopia,
Somalia.” St. Louis, Mo; Riverdale, MD: The Center; NOAA Distribution Branch
(N/CG33), National Ocean Service distributor. Descriptors: Aeronautical charts-
Ethiopia; Aeronautical charts- Somalia; Government publication; National government
publication. Notes: Description: 1 map; color; on sheet 106 x 146 cm. folded to 27 x 37
cm. Scale 1:500,000; Lambert conformal conic proj., standard parallels 1020° and 6040’;
(E 420--E 480/N 80--N 40). Cartgrph Code: Category of scale: a Constant ratio linear
horizontal scale: 500000 Coordinates--westernmost longitude: E0420000 Coordinates--
easternmost longitude: E0480000; Notes: Relief shown by contours, shading, tints, and
spot heights. “Air information current through 3 January 1985.” Shipping list no. 99-
2018-S. “Compiled February 1985.” “Lithographed by DMAAC 3-93.” Includes
elevation tints and interchart relationship diagrams. Other Titles: TPC, Ethiopia, Somalia;
Ethiopia, Somalia. OCLC Accession Number: 42386026.

Aerospace Center (U.S.). 1985. “Tactical Pilotage Chart, TPC. L-5B, Ethiopia,
Kenya, Somalia.” St. Louis, Mo; Riverdale, MD: The Center; NOAA Distribution Branch
(N/CG33), National Ocean Service distributor. Descriptors: Aeronautical charts-
Ethiopia; Aeronautical charts- Kenya; Aeronautical charts- Somalia; Government
publication; National government publication. Notes: Description: 1 map; color; on sheet
106 x 146 cm., folded to 27 x 37 cm. Scale 1:500,000; Lambert conformal conic proj.,
standard parallels 1020’ and 6040’, convergence factor .06979; (E 360--E 420/N 80--N
40). Cartgrph Code: Category of scale: a Constant ratio linear horizontal scale: 500000
Coordinates--westernmost longitude: E0360000 Coordinates--easternmost longitude:
E0420000; Notes: Relief shown by contours, shading, tints, and spot heights. “Air
information current through 22 January 1985.” Shipping list no. 99-2024-S. “Compiled
June 1984.” “Lithographed by DMAAC 3-85.” (Printing distributed by GPO lacks this
note.). Includes elevation tints and interchart relationship diagrams. Other Titles: TPC,
Ethiopia, Kenya, Somalia; Ethiopia, Kenya, Somalia. OCLC Accession Number:
30798125.

Aerospace Center (U.S.). 1985. “Tactical Pilotage Chart, TPC. L-5C, Ethiopia,
Kenya, Somalia.” St. Louis, Mo; Riverdale, MD: The Center; NOAA Distribution Branch
(N/CG33), National Ocean Service, distributor. Descriptors: Aeronautical charts-
Ethiopia; Aeronautical charts- Kenya; Aeronautical charts- Somalia; Government
publication; National government publication. Notes: Description: 1 map; color; on sheet
106 x 146 cm., folded to 27 x 37 cm. Scale 1:500,000; Lambert conformal conic proj.,
standard parallels 1020° and 6040’, convergence factor .06979; (E 360--E 420/N 40--N
00). Cartgrph Code: Category of scale: a Constant ratio linear horizontal scale: 500000
Coordinates--westernmost longitude: E0360000 Coordinates--easternmost longitude:
E0420000; Notes: Relief shown by contours, shading, tints, and spot heights. “Air
information current through 15 February 1985.” DMAAC 3-93 lithograph distributed to
depository libraries on shipping list no. 99-2017-S. “Compiled December 1984.”
“Lithographed by DMAAC 7-85.” Includes elevation tints and interchart relationship
diagrams. Other Titles: TPC, Ethiopia, Kenya, Somalia; Ethiopia, Kenya, Somalia.
OCLC Accession Number: 307981609.
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Aerospace Center (U.S.). 1984. “Operational Navigation Chart, ONC. K-5,
Djibouti, Ethiopia, Somalia, Sudan, Yemen (Sana), Yemen (Aden).” St. Louis, Mo;
Riverdale, MD: The Center; Distribution Division (C-44), National Ocean Service.
Descriptors: Aeronautical charts- Djibouti; Aeronautical charts- Ethiopia; Aeronautical
charts- Somalia; Aeronautical charts- Sudan; Aeronautical charts- Yemen; Aeronautical
charts- Yemen (People's Democratic Republic); Government publication; National
government publication. Notes: Description: 1 map; color; on sheet 105 x 146 cm. Scale
1:1,000,000; Lambert conformal conic proj., standard parallels 9020’ and 14040’; (E
310--E 430/N 160--N 80). Cartgrph Code: Category of scale: a Constant ratio linear
horizontal scale: 1000000 Coordinates--westernmost longitude: E0310000 Coordinates--
easternmost longitude: E0430000; Notes: Relief shown by shading, tints, and spot
heights. “Elevations in feet.” “Air information current through 1 February 1984.”
“Compiled April 1977. Revised February 1984.” “Lithographed by DMAAC 8-84.”
Includes terrain characteristic tints and interchart relationship diagrams. Other Titles:
Djibouti, Ethiopia, Somalia, Sudan, Yemen (San'a), Yemen (Aden); Operational
navigation chart. ONC, K-5. Responsibility: prepared and published by the Defense
Mapping Agency Aerospace Center. OCLC Accession Number: 30152224,

Aerospace Center (U.S.). 1981. “Operational Navigation Chart, ONC. M-6,
Seychelles, Somalia.” St. Louis, Mo; Riverdale, MD: The Center; Distribution Division
(C-44), National Ocean Service. Descriptors: Aeronautical charts- Seychelles;
Aeronautical charts- Somalia; Government publication; National government publication.
Notes: Description: 1 map; color; on sheet 105 x 146 cm. Scale 1:1,000,000; Lambert
conformal conic proj., standard parallels 1020” and 6040’; (E 430--E 550/S 00--S 80).
Cartgrph Code: Category of scale: a Constant ratio linear horizontal scale: 12000000
Coordinates--westernmost longitude: E0430000 Coordinates--easternmost longitude:
E0550000; Notes: Relief shown by shading, tints, and spot heights. “Elevations in feet.”
“Air information current through 11 June 1981.” “Compiled January 1970. Revised June
1981.” “Lithographed by DMAAC 8-81.” Other Titles: Seychelles, Somalia. Operational
navigation chart. ONC, M-6. Responsibility: prepared and published by the Defense
Mapping Agency Aerospace Center. OCLC Accession Number: 30304512.

Aerospace Center (U.S.) and Defense Mapping Agency Aerospace Center (U.S.).
1982. “Tactical Pilotage Chart, TPC. M-5B, Kenya, Somalia, Tanzania.” St. Louis, MO:
DMAAC. Descriptors: Aeronautical charts- Tanzania; Aeronautical charts- Kenya;
Aeronautical charts- Somalia; Government publication; National government publication.
Notes: Description: 1 map; color; on sheet 105 x 146 cm., folded to 27 x 37 cm. Scale
1:500,000; Lambert conformal conic proj., standard parallels 1020 and 6040,
convergence factor .06979; (E 370--E 430/S 00--S 40). Cartgrph Code: Category of scale:
a Constant ratio linear horizontal scale: 500000 Coordinates--westernmost longitude:
E0370000 Coordinates--easternmost longitude: E0430000; Notes: Scale 1:500,000.
Relief shown by shading, contours, and spot heights. “Air information current through 16
July 1982.” “Lithographed by DMAAC 3-83.” Other Titles: Kenya, Somalia, Tanzania.
TPC M-5B. Responsibility: produced and published by the Defense Mapping Agency
Aerospace Center. OCLC Accession Number: 30798330.

AFIS, Mogadishu, Somalia. 1957. Situazione Dei Pozzi Trivellati Ed a Gola
Aperta Alla Data Del 20-27 Luglio 1957; Carta Geografica. Situation of the Drill Wells
at Open Gorges on July 20-27, 1957; Geographic Map. Somalia: AFIS, Mogadishu,
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Somalia. Descriptors: Africa; drilling; East Africa; Somali Republic; water resources;
water wells; wells. Database: GeoRef. Accession Number: 1996-067503.

AFIS, Mogadishu, Somalia. 1956. Bonifica Di Bulo Mererta, Basso Uebi Scebeli;
Informazioni e Dati Tecnici (Planimetrie, Relazioni e Foto). Reclamation of Bulo
Mererta, Lower Scebele River; Information and Technical Data, Planimetry,
Relationships and Photos. Somalia: AFIS, Mogadishu, Somalia. Descriptors: Africa;
Bulo Mererta; East Africa; fluvial features; reclamation; rivers; Scebele River; Somali
Republic; southern Somali Republic; water resources. Database: GeoRef. Accession
Number: 1996-067502.

AFIS, Mogadishu, Somalia. 1954. Programmi Di Collaborazione Tecnica Con La
FAO Per Lo Sviluppo Economico Della Somalia, Accordo Di Progetto n.2-Risanamento
e Valorizzazione Dei Descek. Programs of Technical Collaboration with FAO for
Economic Development of Somalia, Agreement of Project N.2-Reformation and
Evaluation. Somalia: AFIS, Mogadishu, Somalia. Descriptors: Africa; East Africa;
Somali Republic; water resources. Database: GeoRef. Accession Number: 1996-067498.

AFIS, Mogadishu, Somalia. 1954. Studio Per La Valorizzazione Delle Risorse
Idriche Del Medio e Basso Scebeli. Study about the Exploitation of Water Resources of
the Middle and Lower Scebele River. Somalia: AFIS, Mogadishu, Somalia. Descriptors:
Africa; East Africa; exploitation; Scebele River; Somali Republic; southern Somali
Republic; water resources. Database: GeoRef. Accession Number: 1996-067499.

AGIP MINER, Mogadishu, Somalia. 1977. Reports Diversi Dei Periodi 1957-
1963 e 1976-1977, Numerati Da 1 a 56, Con Diverse Carte Geol.. several Reports of the
Periods 1957-1963 and 1976-1977, Numbers from 1 to 56, with several Geologic Maps.
Somalia: MRMI, Mogadishu, Somalia. Descriptors: Africa; East Africa; geologic maps;
maps; petroleum; petroleum exploration; Somali Republic. Database: GeoRef. Accession
Number: 1996-067505.

Agrar Hydrotech, Essen, Federal Republic of Germany. 1985. Hydrology and
Water Management; Juba Valley; Progress Report; Annexes 1-5. Federal Republic of
Germany: AHT/GTZ, Essen, Federal Republic of Germany. Descriptors: Africa; East
Africa; hydrology; Juba River; report; Somali Republic; southern Somali Republic; water
management; water resources. Database: GeoRef. Accession Number: 1996-067508.

Agrar Hydrotech, Essen, Federal Republic of Germany. 1985. Hydrology of the
Juba River; Main Report; Annex 1-4. Federal Republic of Germany: AHT/GTZ, Essen,
Federal Republic of Germany. Descriptors: Africa; East Africa; hydrology; Juba River;
report; rivers and streams; Somali Republic; southern Somali Republic; surface water.
Database: GeoRef. Accession Number: 1996-067509.

Agrar Hydrotech, Essen, Federal Republic of Germany. 1972. Study of Water
Resources and Planning of Water Supply. Federal Republic of Germany: Agrar
Hydrotech, Essen, Federal Republic of Germany. Descriptors: Africa; East Africa;
Somali Republic; water management; water resources; water supply. Database: GeoRef.
Accession Number: 1996-067507.

Agrisystems (EA) Ltd; IUCN East Africa Regional Office; Somali Natural
Resources Management Programme and IUCN Eastern Africa Programme. 1997.
Environmental Impact Assessment Manual and Guidelines for the Somali Water Sector.
Nairobi, Kenya: The Office. Descriptors: 39; Water-supply engineering- Environmental
aspects- Somalia; Water resources development- Environmental aspects- Somalia; Water-
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supply, Rural- Somalia- Management; Environmental impact analysis- Somalia-
Handbooks, manuals, etc. Notes: At head of title: Somali Natural Resources Management
Programme. “Project no. 6/SO-82/95 + 6/SO-83/04.” “IUCN Eastern Africa Programme"
taken from the cover. Responsibility: by Agrisystems (EA) Ltd for IUCN--the World
Conservation Union, Eastern Africa Regional Office. LCCN: 00-284252. OCLC
Accession Number: 45248559.

Ahmad, M. M. Coughlin, Terry L. and Hampton, D. L., et al. 1982. Somali
Democratic Republic, East Africa: Coriole Basin, Interpretation of GECO 1980 Non-
Exclusive Seismic Survey. Bartlesville: Phillips Petroleum Co., Frontier Exploration
Section: SEAGAP. Descriptors: 1 case; Petroleum- Geology- Somalia; Geology-
Somalia. Notes: COMPANY CONFIDENTIAL. Case includes 2 spiral binders and
assorted maps. Other Titles: Coriole Basin, interpretation of GECO 1980 non-exclusive
seismic survey. Interpretation of GECO 1980 non-exclusive seismic survey.
Responsibility: by M.M. Ahmad, T.L. Coughlin, D.L. Hampton, W.R.E. Kelly. OCLC
Accession Number: 14223068.

Ahmed, Ali H. 1986. Pozzo Sperimentale Di Ceel Bagal; Raccolta Ed
Interpretazione Dei Dati. Experimental Wells of Ceel Bagal; Collection and
Interpretation of the Data. Somalia: Universita Nazionale Somalia, Mogadishu, Somalia.
Descriptors: Africa; Benadir; Ceel Bagal; East Africa; experimental studies; ground
water; observation wells; Somali Republic; water wells; wells. Database: GeoRef.
Accession Number: 1996-069170.

Ahmed, M. Abukar; Worsame, Ali; Sheikh, Abdel Ghaffar A. A. Sheikh-Ali,
Bashir M. and Jobin, William. 1990. Water Quality of Jubba River in Somalia. Durango,
CO, USA: Publ by ASCE, New York, NY, USA. pages: 559-566. Irrigation and
Drainage- Proceedings of the 1990 National Conference, Jul 11-13 1990. Descriptors:
Rivers- Somalia; Water Pollution- Water Quality; Environmental Testing; Irrigation.
Abstract: Monitoring of water quality in the Jubba River in Somalia of East Africa, led to
indications of a potential impact of toxic trace elements, salinity and biocides in
restricting agricultural development. A multipurpose dam near the Ethiopian border and
irrigation systems in the alluvial plain near the Indian Ocean were the main components
in the proposed development. ISSN/ISBN: 0-87262-769-1.

Ahrens, Thomas P. [Ahrenz, T. P. and Azzaroli, A.] 1951. “A Reconnaissance
Ground-Water Survey of Somalia, East Africa.” Descriptors: ground water; Italian
Somaliland; water supply; water, ground and surface. Notes: illustrations (incl. maps),
Italy, Com. Interministeriale Ricostruzione, Rome; Abstract: The ground-water resources
of Italian Somaliland are limited in ocurrence, and the waters are frequently mineralized.
Study of the aquifers and the hydrology of the various provinces leads to the conclusion
that additional development is possible, however. Database: GeoRef. Accession Number:
1996-069217.

Aimed, O. S;; Yusuf, O. S.; Hassan, A. D. 1991. "Standard Penetration Tests of
Eolian Sands of Somalia.” In: Proceedings of the 6th International Congress of the
International Association of Engineering Geology, Amsterdam, 6-10 August 1990.
Volume 1, Pages 323-327. Publ Rotterdam: A A Balkema, 1990. Also: 1991.
International Journal of Rock Mechanics and Mining Science & Geomechanics
Abstracts. Volume 28, Issue 4, Page A232.
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Air Survey & Development GmbH; Clyde Surveys Limited; United States and
Agency for International Development. 1985. “Mogadishu Town Plan.” Mogadishu,
Somalia: USAID. Descriptors: Government publication; National government
publication. Notes: Description: 1 map; color; 57 x 74 cm., folded to 30 x 13 cm.
Geographic: Mogadishu (Somalia)- Maps. Scale 1:18,000. Cartgrph Code: Category of
scale: a Constant ratio linear horizontal scale: 18000; Notes: Panel title. Includes indexes,
inset of “Town center,” and location map. Responsibility: concept and design, Air Survey
& Development GmbH; cartography of town plan, Clyde Surveys Limited. LCCN: 90-
685829. OCLC Accession Number: 23047185.

Alaily F. 1995. “Soil Properties of Quaternary Deposits in the Arid Part of
Northeastern Somalia.” Arid Soil Research & Rehabilitation. Volume 9, Issue 1, Pages
39-50. Descriptors: SOILS- 71.5; mineralogy; carbonate; gypsum; Vertisol; saline soil.
Notes: Somalia- Darror Valley. Abstract: The investigated soils are found in the Darror
Valley in NE Somalia. Investigations indicate that all soils developed from Quaternary
sediments are rich in carbonates and gypsum, are often saline, and often have a color of
7.5 YR, which becomes more red in the subsoil. Compared with Vertisols of more humid
climatic conditions, the investigated Vertisols have cracks that penetrate the soil to a
greater depth. They have a moderate content of clay and an unusual mineralogical
composition. The clay fraction consists mostly of palygorskite, kaolinite, and chlorite and
is poor in smectite. The palygorskite as well as most of the soluble salts, gypsum, and
carbonates are lithogenous. According to the framework for land evaluation (Food and
Agriculture Organization, 1976), the major part of the valley is classified as N1, N2, and
NR. ISSN: 0890-30609.

Alaily F. 1993. “Soil Formation on Limestones in the Arid Region of Northeast-
Somalia.” Catena. Volume 20, Issue 3, Pages 227-246. Descriptors: Soils; alteration
intensity; landscape history; carbonate weathering; arid soil; limestone Species Term:
Somalia. Notes: Somalia- Darror Valley. Abstract: In order to clarify the history of
landscape in the arid part of northern Somalia, the genesis of soils in the Darror Valley
and its surroundings has been investigated. Four of the sampled soils are developed from
limestone and are situated on levelled plateaus whereas the fifth soil is developed from
alluvial material in a shallow depression. The alteration intensity of these soils are
estimated by means of the Feo content and the Sil:All-ratio. By balancing the carbonate
amount in the soils of the elevated area, the primary height of their parent rocks was
calculated. The age of the soils was also calculated through determination of the amount
of carbonate lost by weathering. The results of these calculations indicate that the oldest
soil in the landscape is relatively young, and that most soils developed since the late
Pleistocene, as a result of a continuous soil erosion since Tertiary. ISSN: 0341-8162.

Alaily F. 1990. “Soils of the Darror Valley (Northeast Somalia).” Catena. Volume
17, Issue 1, Pages 13-24. Descriptors: soil; arid region; evaporite; gypsum; saline;
Tertiary evaporite formation Species Term: Somalia. Notes: Somalia- Darror Valley.
Abstract: The Darror Valley is located in the arid part of NE Somalia. Its soils are highly
influenced by their parent material, which consists mainly of evaporites, limestone,
conglomerate and alluvial deposits. The most common soils in this area are calcic
Solonchaks, gypsic Solonchaks, gypsic Calcisols, haplic Calcisols, eutric Leptosols and
calcic Vertisols. All soils have a neutral to weakly alkaline pH-value and are very rich in
carbonates, often rich in gypsum, often saline, and their moisture content at the end of the
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dry season is much lower than the moisture content of the permanent wilting point. The
soil salinization is mainly due to Tertiary evaporite formations.ISSN: 0341-8162.

Alaily F, Lassonczyk B, Huth A and Gensior A. 1990. “Genesis of Soils in the
Arid Part of Northeast Somalia.” Berliner Geowissenschaftliche Abhandlungen, Reihe A.
Volume 120, Issue 2, Pages 695-704. Descriptors: fluvial terrace; pedogenesis; parent
material; arid soil; basaltic plateau; alluvial deposit. Notes: Somalia- Darror Valley
Somalia- Tog-Damal-Cad Valley. Abstract: The genesis of soils of landscapes
representing 3 geomorphological units has been investigated. These consist of 2 plateaus
(near Elayo and Candala), and the Darror and Tog-Damal-Cad Valley. The parent
material of the soils in the investigated areas consists of: basalt and alluvial sediments on
two basalt plateaus; 5 fluvial terraces bearing coarse gravel in Tog-Damal-Cad Valley;
and evaporites, limestones, conglomerates and alluvial deposits in the Darror Valley.
According to field and laboratory investigations the Solonchaks and the saline soils in the
area of the Gulf of Aden and in the southern part of the Darror Valley are developed by
translocation of lithogenic and/or atmospheric salt. Skeletic soils from fluvial terraces,
conglomerates and basalts as well as the upper part of most soils are poor in salt and have
a weak alkaline pH that might be due to residual enrichment of sodium. Also caliche
seems to develop only in skeletic soils, such as soils from fluvial gravel or
conglomerates. In addition all soils are influenced by alteration processes and only the
oldest ones are also influenced by clay migration. The oldest landscape surfaces are
found under a dense stony cover blackened with desert varnish. The intensity of desert
varnish increases with the surface age as well as with the Si:Al ratio. ISSN: 0172-8784.

Alaily, F. 1993. “Soil Formation on Limestones in the Arid Region of Northeast
Somalia.” Catena (Giessen). Volume 20, Issue 3, Pages 227-246. Descriptors: Africa;
aluminum; atmospheric precipitation; calcareous composition; carbonate rocks;
Cenozoic; chemical composition; chemically precipitated rocks; climate; color;
Cretaceous; density; duricrust; East Africa; electrical conductivity; evaporites; gypsum;
Halomorphic soils; horizons; iron; limestone; Mesozoic; metals; parent materials;
pedogenesis; Pleistocene; Quaternary; relief; sedimentary rocks; silicon; size distribution;
soil profiles; soils; Solonchak soils; Somali Republic; sulfates; Tertiary; water regimes.
Notes: 28 anals., 7 tables, sketch map; Reference includes data from Geoline,
Bundesanstalt fur Geowissenschaften und Rohstoffe, Hanover, Germany. ISSN/ISBN:
0341-8162.

Alaily, Fayez. 1996. “Palygorskitreicher Vertisol Im Ariden Bereich NO-
Somalias.” Translated title: “Palygorskite Rich Vertisol in the Arid Part of NE-Somalia.”
Z. Pflanzenernaehr. Bodenkd. Volume 159, Issue 2, Pages 163-167. Descriptors: Africa;
arid environment; atmospheric precipitation; bedding plane irregularities; calcareous
composition; chlorite; chlorite group; clay mineralogy; clay minerals; climate; color; East
Africa; electrical conductivity; evapotranspiration; fines; horizons; hydrology; illite;
kaolinite; major elements; moisture; mudcracks; palygorskite; pedogenesis; pH; relief;
sedimentary structures; sheet silicates; silicates; smectite; soil profiles; soils; Somali
Republic; temperature; terrestrial environment; tropical environment; Vertisols; water
content; X-ray analysis. Notes: References: 24; illustrations incl. 16 anals., sect., 3 tables,
sketch map; CY: GeoRef in Process, Copyright 2006, American Geological Institute.
After editing and indexing, this record will be added to Georef. Reference includes data
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from Geoline, Bundesanstalt fur Geowissenschaften und Rohstoffe, Hanover, Germany.
Database: GeoRef In Process. ISSN: 0044-3263.

Aldhous, Peter. 1995. “Doomed Somalis Saved with Special Diet.” New Scientist.
August 5. Volume 147, Pages 5. Descriptors: Famines; Public health- Somalia;
Malnutrition; General Science; Applied Science & Technology. Notes: Illustration.
Abstract: Aid agencies should make greater efforts to save the adult victims of famine,
according to the author of a study of starving people in Somalia. Steve Collins of the Irish
relief agency Concern Worldwide discovered that severely emaciated adults who have
previously been written off as certain to die can make a full recovery if they receive the
right treatment. ISSN/ISBN: 0262-4079.

Alemannin, Mazzocchi. 1925. “Il Problema Del Giuba.” Translated title: “Juba
River Problem.” La Rassegna Italiana Del Mediterraneo. Volume 1925, Descriptors:
Africa; East Africa; hydrology; Juba River; Somali Republic; surface water; water
resources. Database: GeoRef.

Alexander, Julius. 1992. “Creating a Country’s Infrastructure: Relief
Organizations Operating in Somalia Have Built Distribution and Communication
Networks in the Absence of a National Government.” Air Cargo World. Vol. 81, No. 11
(Nov. 1992). Air transportation; Freight traffic. ISSN: 0745-5100.

Alexander, Julius. 1992. “The Logistics of Hope: Airlifting Food and Relief
Supplies into Civil War-Torn Somalia is a Herculean Logistics Feat: Here’s How
Inbound Managers Cope With Crude Landing Conditions, No Security, and Other
Obstacles.” Inbound Logistics. Volume 12, No. 11 (Nov. 1992), Pages 24-27.
Descriptors: Agricultural products; Air cargo; Disaster relief. Geographical Terms:
Somalia. ISSN: 0888-8493.

Alexander, LM. 1998. Somali Current Large Marine Ecosystem and Related
Issues. Malden, MA: Blackwell Science. Large Marine Ecosystems of the Indian Ocean:
Assessment, Sustainability, and Management. Pppages: 327-331. Descriptors: Water
currents; Fishery resources; Continental shelves; Resource development; Aquatic
environment; Living resources; Man-induced effects; Resource conservation;
Ecosystems; Somali Current; Marine. Abstract: The Somali Current LME measures
approximately 700,000 km super(2). It extends for approximately 800 km southwest to
northeast along the coast, from the vicinity of Dar es Salaam in the south to just north of
the island of Socotra. The LME is fairy narrow here, because both the continental shelf
and the bulk of the fisheries resources, excluding tuna, are close to the coast. In the north,
the LME performs and abrupt turn to the west, as does the coastline itself, and occupies
the southern part of the Gulf of Aden, westward to the vicinity of Bab-el-Mandeb. If
some future management program is anticipated for the Somali Current LME, it should
be approached cautiously, because of the unfortunate situation in Somali and because
more general data will probably be required before the scientific needs of the ecosystem
are fully understood. However, tentative plans could be formulated, including
identification of the parameters of the ecosystem's health and preferred species in the
interests of sustained development. Notes: TR: KE0000159. ISSN/ISBN: 0632043180.
Database: ASFA: Aquatic Sciences and Fisheries Abstracts. Accession Number:
4674890.

Ali Kassim, M., Fantozzi, P.L, Carmignani, L. and Conti, P. 2002. “Geology of
the Mesozoic-Tertiary Sedimentary Basins in Southwestern Somalia.” Journal of African
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Earth Sciences. Volume 34, Issue 1-2, Pages 3-20. Descriptors: Tertiary; Mesozoic; basin
evolution; geological mapping; sedimentary basin. Notes: Additional Info: United
Kingdom; References: Number: 89; Geographic: Somalia. Abstract: Two main
sedimentary basins can be recognized in southern Somalia, the NE-SW trending
Mesozoic-Tertiary Somali coastal basin, and the NNE-SSW Mesozoic Luug-Mandera
basin. The two basins are separated by the Bur region where the Proterozoic-Early
Paleozoic Metamorphic basement of southern Somalia outcrops. The investigated area
covers part of the Metamorphic basement of southern Somalia and of the Luug-Mandera
basin, although this basement is not described in details in this paper. In the Bur region
the basement outcrops discontinuously near inselbergs and monadnocks, which stand out
of a blanket of recent sediments. Because of this patchy distribution and the limited areal
extent of the outcrops, the structure of the metamorphic basement is difficult to
reconstruct. A NW-SE trend of structures prevails and two metamorphic complexes (the
Olontole and Diinsor complexes) can be recognized. The Luug-Mandera basin is a wide
NNE-SSW synclinorium, delimited to the SE by the basement high of the Bur region, and
to the west by the crystalline basement high of NE Kenya (Northern Frontier district).
The extreme thickness of Triassic sediments in the axial part of the basin, and the thinner
and younger succession on both sides of the basin suggest that the Luug-Mandera basin
was a subsiding elongated area that was invaded by the sea in the early Mesozoic, during
the dismembering of Gondwana. The Jurassic-Cretaceous succession that followed
comprises two main cycles of transgression and regression: the carbonate sediments that
lie at the bottom pass up section into shales, evaporites and sandstone deposits. Since late
Cretaceous, continental contition prevaled, with a long phase of peneplanation, and then a
general uplift, which brought about the creation of lake depressions and the capture of the
Dawa river, with formation of the present Jubba valley. The main tectonic events in the
study area, and throughout SW Somalia, are represented by strike-slip movements along
vertical faults in the Sengif and Garbahaarrey belt. Deformation is localized within a
narrow belt that extends for more than a 100 km in a NE-SW direction. The near
parallelism between the fold axes and the regional orientation of faults indicates a right-
lateral movements along faults. The structure of the Garbahaarrey belt consists of an
anastomosing fault system that delimits elongated folded blocks, arranged in anticline-
syncline structures, with subvertical axial surfaces and fold axes parallel to the main
wrench faults. The orientation of folds and the typical “positive flower structur&equot;
profile of the anticlines indicate that shortening was perpendicular to the strike of the
wrench, i.e. in a SE-NW direction. In the Garbahaarrey belt, strike-slip and shortening,
therefore, occurred contemporaneously and led to a relative transpression between the
NW and SE blocks. The observed parallelism between fold and fault orientation cannot
be explained with a simple rotation of pre-existing fold axes during transpression, but can
be regarded as an example of folding and strike-slip movements that occurred
simultaneously but independently along frictionless faults. The faults delimiting the
anticlines accommodated the strike-slip component of transpression only, whereas the
compressive component led to the generation of fold axes parallel to the wrench zone.
Results of the field work are summarized in two geological maps of the Gedo, Bakool,
and Bay regions (1:250,000) which accompany this report (maps are attached with this
issue). ISSN: 0899-5362.
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Ali Kassim, M. Carmignani, L. and Fantozzi, P. 1993. Tectonic Transpression in
the Gedo Region. Firenze; Istituto Agronomico L'Oltremar; 1993. Relazioni E
Monografie Agrarie Subtropicali E Tropicali Nuova Seriel13 A, pages: 379-388.
International Meeting; 1st- 1987 Nov: Mogadishu. Notes: Geology of Somalia and
surrounding regions: Geology and mineral resources of Somalia and surrounding regions.
OCLC Accession Number: 34175029.

Ali Kassim, M. Carmignani, L. and Fantozzi, P. 1987. Tectonic Transpression in
the Gedo Region; GeoSom 87; International Meeting; Geology of Somalia and
Surrounding Regions; Abstracts. Somalia: Somali Natl. Univ., Mogadishu, Somalia.
GeoSom 87; Geology of Somalia and Surrounding Regions, Mogadishu. Somalia
Conference: Nov. 23-30, 1987. Descriptors: Africa; East Africa; en echelon folds; faults;
fold belts; folds; Gedo; grabens; Luug-Mandera Basin; normal faults; reactivation; shear
zones; Somali Republic; structural geology; synthetic faults; tectonics; transcurrent
faults; transpression; wrench faults. OCLC Accession Number: 34175029.

Ali Kassim, M. Carmignani, L. Fantozzi, P. and Ferrara, G. 1993. Fissural Basalts
of the Luug Area (Central-Southern Somalia): Geology, Petrology and Isotopic
Geochemistry. Firenze; Istituto Agronomico L'Oltremar; 1993. Relazioni E Monografie
Agrarie Subtropicali E Tropicali Nuova Seriel13 A, pages: 251-258. International
Meeting; 1st- 1987 Nov: Mogadishu. Notes: Geology of Somalia and surrounding
regions: Geology and mineral resources of Somalia and surrounding regions. OCLC
Accession Number: 34175029.

Ali Kassim, M. Schneider, M. and Farah, Ibrahim Mohamed. 1987. Lineament
Map of Northeastern Somalia; GeoSom 87; International Meeting; Geology of Somalia
and Surrounding Regions; Abstracts. Somalia: Somali Natl. Univ., Mogadishu, Somalia.
GeoSom 87; Geology of Somalia and Surrounding Regions, Mogadishu. Somalia
Conference: Nov. 23-30, 1987. Descriptors: Africa; Bari; Cenozoic; East Africa; faults;
Jurassic; lineaments; Mesozoic; Middle Jurassic; Miocene; Neogene; northeastern Somali
Republic; Pliocene; reactivation; Somali Republic; structural geology; tectonics; Tertiary.
OCLC Accession Number: 34175029.

Ali, Kassim M. Carmignani, L. and Fazzuoli, M. 1987. Geology of the Luug-
Mandera Basin. Somalia: Somali National University, Mogadishu, Somalia. Descriptors:
Africa; areal geology; East Africa; expeditions; Gedo Somali Republic; guidebook; Luug
Somali Republic; Luug-Mandera Basin; Somali Republic. Notes: Guidebook for
GEOSOM '87; Excursion A. Database: GeoRef. Accession Number: 1996-070024.

Ali, M. Ashraf. 1984. A Compendium of Land Resource Studies in Somalia:
Preparatory Assistance in Land use Planning and Management, Somalia. Mogadishu:
Ministry of Agriculture: Food and Agriculture Organisation of the United Nations.
Descriptors: 61 leaves; Land use- Research- Somalia; Soils- Research- Somalia;
Hydrology- Research- Somalia. Notes: “May 1984.” “TCP/SOM/2309(T).” Includes
bibliographical references (leaves 56-60). LCCN: 90-980171; OCLC Accession Number:
29390284.

Ali, M. Y. 2005. Petroleum Geology and Hydrocarbon Potential of Somaliland.
Feria de Madrid, Spain: Society of Petroleum Engineers, Richardson, TX 75083-3836,
United States. pages: 3087-3090. 67th European Association of Geoscientists and
Engineers, EAGE Conference and Exhibition, Incorporating SPE EUROPEC 2005-
Extended Abstracts, Jun 13-16 2005. Descriptors: Crude petroleum; Geology;
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Hydrocarbons; Geographical regions; Wells; Tectonics; Sediments; Deposition;
Seismology. Abstract: Fewer than 10 exploration wells have been drilled in Somaliland
(Northern Somalia), mostly in the northern onshore and offshore areas, making it one of
the least explored countries in the world. Although tectonic developments have controlled
the accommodation space available for sediment deposition since Early Jurassic, the
wells drilled on both onshore and offshore have encountered source, reservoir and seal
rocks. In this study seismic, well and outcrop data have been used to determine the
petroleum system of the country. The results show that Upper Jurassic and Cretaceous
units, and possibly Oligocene-Miocene units in the offshore area, show potential for
hydrocarbon generation. Traps are provided by rollover anticlines associated with listric
growth faults and rotated basement fault and horst blocks. These are controlled by Upper
Jurassic to Lower Cretaceous tentional stresses. Basins which have potential for
hydrocarbons include Berbera (Bihendual) basin (conjugate side of the Balhaf basin in
Yemen), Las Durch, Raguda, and Al Mado basin between Eragavo and Puntland
(conjugate side of the Masilah basin in Yemen). ISBN: 9073781981.

Allen, R. B., Abouzakhm, A. G. and Sikander, A. H. 1991. “Petroleum Geology
of the Gulf of Aden; AAPG International Conference; Abstracts.” AAPG Bull. Aug.
Volume 75, Issue 8, Pages 1402. Descriptors: Africa; anhydrite; Arabian Peninsula;
Arabian Sea; Asia; carbonate rocks; Cenozoic; clastic rocks; color alteration index;
cuttings; East Africa; economic geology; Eocene; extension faults; faults; geothermal
gradient; Gulf of Aden; Habshiya Limestone; Indian Ocean; Jurassic; limestone;
macerals; marl; maturity; Mesozoic; natural gas; offshore; onshore; Paleogene;
petroleum; reflectance; reservoir rocks; sedimentary rocks; shale; Somali Republic;
source rocks; strike-slip faults; structural geology; subsidence; sulfates; Tertiary;
transform faults; vitrinite; Wanderer Limestone; wells; Yemen. ISSN/ISBN: 0149-1423.

Al-Najim M and Briggs J. 1992. “Livestock Development in Somalia- a Critical
Review.” GeoJournal. Volume 26, Issue 3, Pages 357-362. Descriptors: Agriculture;
Crop and livestock production- general; agricultural development; livestock production;
developing country; range productivity; overgrazing; livestock development. Notes:
Somalia. Abstract: Livestock development in Somalia has mostly focused on the
provision of improved veterinary services, water supplies and marketing facilities, whilst
range productivity, expressed in terms of the availability of range forage and improved
methods and techniques of animal raising, has largely been mismanaged or ignored. This
partial development by the government has had some positive consequences. However,
there have also been negative consequences, in particular increased animal pressures on
the range resources, with the result that Somali rangelands have been increasingly
exposed to overgrazing. ISSN: 0343-2521.

Al-Najim M and Briggs J. 1990. “Overstocking in Somalia: A Study of the
Carrying Capacity of Bay Region's Rangelands.” Occasional Papers- University of
Glasgow, Department of Geography. Volume 28, Pages 23p. Descriptors: Information
systems, climatic and soil conditions; overstocking; overgrazing; communal range
management; livestock; carrying capacity; pastoralism. Notes: Somalia- Bay Region.
Abstract: The paper investigates the carrying capacity of Somali rangelands, and aims to
identify the consequences of increased stocking rates of livestock on the availability of
palatable plants. This is achieved by examining the relationship between the total annual
amounts of consumable dry matter available under different levels of annual rainfall and
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the existing livestock units. The area selected for study is located in the centre of the
southern part of Somalia, between the Juba and Shebelle rivers, and covers about 40 000
square kilometres. The results suggest that overstocking has induced overgrazing in
Somalia in general, and in Bay Region in particular. Each pastoral household tends to
keep as many animals as possible in order to maximise its gain from the available
communal range resources. In addition, Somali rangelands have been subjected to only
partial economic development by the Somali government: increases in watering points
and improvement in veterinary services and livestock marketing facilities have been
made, while the availability of range forage has not been sufficiently increased nor have
pastoral practices been properly controlled or managed. British Library: GU-DG-OPS--
28 6224.905.

Al-Thour, Khalid A. 1997. “Facies Sequences of the Middle-Upper Jurassic
Carbonate Platform (Amran Group) in the Sana'a Region, Republic of Yemen; Special
Issue on Mesozoic Rift Basins of Yemen.” Mar. Pet. Geol. Sep. Volume 14, Issue 6,
Pages 643-660. Descriptors: Africa; Al-Khothally Formation; Amran Group; Anthozoa;
Arabian Peninsula; Asia; biozones; carbonate platforms; carbonate rocks; clastic rocks;
Coelenterata; cycles; depositional environment; East Africa; Ethiopia; Invertebrata;
Jurassic; lithofacies; marine environment; marl; Mesozoic; Middle Jurassic;
paleogeography; Raydah Formation; regression; Sanaa Yemen; sea-level changes;
sedimentary rocks; sedimentation; shallow-water environment; Somali Republic;
Stromatoporoidea; structural controls; Tawilah Group; transgression; unconformities;
Upper Jurassic; Wadi Al-Ahjur Formation; Yemen. Notes: References: 36; illustrations
incl. block diags., sects., strat. cols., sketch maps; Latitude: N151000, N161000
Longitude: E0442000, E0432000. ISSN/ISBN: 0264-8172.

Amadei, R. 1960. “Notizie Sull Programma Di Ricerche Idriche Per La Pastorizia
Somala. Information on the Water Research Program of Pastoral Somalia.” Riv. Agric.
Subtrop. Trop. Volume 54, no.4-9, Descriptors: Africa; East Africa; exploration;
programs; Somali Republic; water resources. ISSN: 0035-6026.

"Amoco Units Sign Exploration Pacts in Somalia, Off Ghana.” 1987. Oil & Gas
Journal. May 11. Volume 85, Pages 20. Descriptors: Petroleum prospecting; Applied
Science & Technology. Map. ISSN: 0030-1388.

Amore, C. and Xasan, Axmed Cali. 1982. “La Diga Di Baardheere Sul Fiume
Jubba (Somalia); Indagini Geologico-Tecniche.” Translated title: “The Baardheere Dam
on the Jubba River, Somalia; Geological-Technical Study.” Memorie Di Scienze
Geologiche. Volume 35, Pages 1-20. Descriptors: Africa; atmospheric precipitation;
dams; East Africa; engineering geology; geophysical methods; geophysical surveys;
hydrogeology; hydrology; Jubba River; mechanical properties; permeability; properties;
seismic methods; site exploration; Somali Republic; surveys; water balance. Notes:
References: 1 p. illustrations incl. portrs. Reference includes data from PASCAL,
Institute de I'Information Scientifique et Technique, Vandoeuvre-les-Nancy, France.
ISSN: 0391-8602.

“Ancoraggio di Mogadiscio.” 1941? EAF 257. First ed. Scale 1:7 500. Nairobi:
[Survey Directorate, East Africa Command], 1941?. Maps. Note: Copy of Italian hydro
chart published in 1934. Subject: Somalia- Maps and charts 1941. Added name: Great
Britain. War Office. General Staff. Geographical Section. 1 sheet. British Library.
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Anderson, D. M. W. and Weiping, Wang. 1990. "Acacia Gum Exudates from
Somalia and Tanzania: The Acacia Senegal Complex." Biochemical Systematics and
Ecology. October 1990, Volume 18, Issue 6, Pages 413-418. Descriptors: Acacia
leucospira; A. cheilanthifolia; A. senegal; Acacia sp. nov.; gum exudates; amino acids;
sugar composition; 13C NMR spectroscopy; chemotaxonomy. Abstract: Analytical data
are presented for the polysaccharide and proteinaceous components of the gum exudates
from three Somalian Acacia spp. viz. Acacia sp.nov. (Fagg & Styles 85) and A.
cheilanthifolia Chiov. (members of the A. senegal complex) and A. leucospira Brenan. In
addition, data are given for a Tanzanian specimen of gum arabic and, for comparative
purposes, for a reference specimen of Sudanese gum arabic from A. senegal (L.) Willd.
The gum from A, leucospira is dextrorotatory and has a low rhamnose, high uronic acid
and high methoxyl content; it therefore has affinities to the sources of commercial gum
talha (A. seyal Del. and relatives). In contrast, the gums from A. cheilanthifolia and
Acacia sp. nov. are laevorotatory and of special interest as they provide the first
opportunity to study positively identified members of the A. senegal complex backed by
properly documented herbarium voucher specimens. Although undoubtedly closely
related species, their chemical and spectroscopic data indicate that their gum exudates,
and that from the Tanzanian sample, are analytically and structurally distinct from that of
A. senegal (L.) Willd.

Angelis D'Ossat, G. and Millosevich, F. 1900. “Seconda Spedizione Bottego;
Studio Geologico Del Materiale Raccolto Da M. Sacchi.” Translated title: “The Second
Bottego Expedition; Geologic Study of the Materials Collected by M. Sacchi.”
R.Soc.Geogr.Ital. Volume 1900, Descriptors: Africa; areal geology; Bottego Program;
East Africa; expeditions; Somali Republic. Database: GeoRef.

Angellucci A, De'gennaro M, De Magistris M.A and Di Girolamo P. 1994.
“Economic Aspects of Red Sands from the Southern Coast of Somalia.” Int. Geol. Rev.
Volume 36, Issue 9, Pages 884-889. Descriptors: Non-metals; glass sand; mineral
resource; mineralogy; Quaternary; sand. Notes: Somalia. Abstract: Analysis of
Quaternary sands from coastal Somalia indicates the potential for economically useful
glass-sand components and heavy minerals. The sands occur in four distinct stratigraphic
levels and form subparallel ridges. Four components are present in all sand specimens:
calcium carbonate, quartz, feldspars, and green hornblende; mineral compositions vary
along a seaward-landward progression. The red sands are characterized by silica
dissolution-precipitation features and alteration to laterite products. ISSN: 0020-6814.

Angelucci A, De Gennaro M, De Magistris M.A and Di Girolamo P. 1995.
“Mineralogical, Geochemical and Sedimentological Analysis on Recent and Quaternary
Sands of the Littoral Region between Mogadishu and Merka (Southern Somalia) and
their Economic Implication.” Geologica Romana. Volume 31, Pages 249-263.
Descriptors: Non-metals- 72.15.2; mineralogy; geochemistry; sedimentology; littoral
deposit; mineral resources; sand. Notes: Somalia. Abstract: Mineralogical, geochemical
and electron microscopy-sedimentology investigations were performed on samples from
sandy complexes (siliceous 'red dune' and carbonaceous ‘white dune') along an
approximately 80 km stretch of the Indian Ocean coastline between Mogadishu and
Merka (southern Somalia). After an introduction on the geological characteristics of the
Merka 'red dune' complex, we will discuss the following points: 1) Mineralogical
composition of the dune and gradual variations of the silicate (quartz feldspar and
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accessory minerals) and carbonate fractions with respect to the distance from the present-
day coastline to the white and red dunes. 2) The strong processes of dissolution and
precipitation of silica, and subordinately, other mineral salts in the 'red dune'. 3)
Laterization within the 'red dune’ and the selective enrichment of trace elements of
'transition period 4'. 4) Quartz grain micromorphology and sedimentology characteristics.
5) Origin of the sands from the metamorphic PreCambrian complex in the Bur Region. 6)
Discussion on the use of the name 'dune’ for this complex, a term which is not appropriate
for a large part of the stratagraphic sequence of the 'red dune' complex. Furthermore,
some aspects of economic interest are discussed, including: the use of sand for
glassworks; the concentration process of useful 'transition' elements in laterites (Co, Ni,
Sc, Fe, V, Cr, Ti); and the possible concentration of heavy mineral phases like zircon,
kyanite, ilmenite, and rutile etc. Finally, the potential is discussed for the use of Rare
Earth Elements to indicate the protolith of generated sands and laterites. ISSN/ISBN:
0435-3927.

Angelucci, A., Arush, Mahamud A., Cabdulgaadir, M. M., Boccaletti, M., Piccoli,
G. and Robba, E. 1986. “Geological History of Central and Southern Somalia since the
Triassic.” Memorie Della Societa Geologica Italiana. Volume 31, Descriptors: Africa;
central Somali Republic; East Africa; historical geology; Mesozoic; Somali Republic;
southern Somali Republic; stratigraphy; Triassic. ISSN/ISBN: 0375-9857.

Angelucci, A., Boccaletti, M., Cabdulgaadir, M. M., Arush, Mahamud A., Piccoli,
G. and Robba, E. 1981. “Evoluzione Geologica Della Somalia Dal Mesozoico; Nota
Preliminare. Geologic Evolution of Somalia from the Mesozoic; Preliminary Note.”
Quaderni Di Geologia Della Somalia (Mogadiscio). Volume 5, Descriptors: Africa; areal
geology; East Africa; evolution; Mesozoic; Somali Republic. LCCN: 93093377.

Antonides, L. E. Dolley, T. P. Newman, H. R. Panulas, J. G. and Rabchevsky, G.
A. 1988. “Minerals Yearbook: The Mineral Industries of East Africa and the Indian
Ocean. 1988 International Review.” Bureau of Mines, Washington, DC. pages: 22.
Descriptors: Production; Imports; Exports; Tables Data; Mineral economics; Mineral
industry; Comoros; Djibouti; Ethiopia; Kenya; Madagascar; Mauritius; Reunion;
Seychelles; Somalia; Sudan; Tanzania; Uganda; Foreign technology; Natural resources
and earth sciences Mineral industries; Business and economics Foreign industry
development and economics. Abstract: The report discusses the mineral industries of the
following: Comoros, Djibouti, Ethiopia, Kenya, Madagascar, Mauritius, Reunion,
Seychelles, Somalia, Sudan, Tanzania, and Uganda. Notes: Also available from Supt. of
Docs. NTIS Accession Number: PB91142620XSP.

Arcangelo, H. C. 1844. A Sketch of the River Juba or Gochob or Gowin from a
Trip up the Stream in 1844. International (111): United Service Journal, International (111).
Descriptors: Africa; areal geology; East Africa; Gochob; Gowin; Juba River; Somali
Republic; southern Somalia. Database: GeoRef. Accession Number: 1996-069234.

Archer, L. S. 1955. Report on the Hargeisa Water Supply. Somalia: Govern.
Somaliland Protectorate, Hargeisa, Somalia. Descriptors: Africa; East Africa; Hargeisa
Somali Republic; northern Somali Republic; Somali Republic; Wagooyi Galbeed Somali
Republic; water resources; water supply. Database: GeoRef. Accession Number: 1996-
069196.

Arfaa, F. 1975. “Studies on Schistosomiasis in Somalia.” American Journal of
Tropical Medicine and Hygiene. March 1975. Volume 24, Issue 2, Pages 280-283.
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Descriptors: Animals; Bulinus/parasitology; Cricetinae; Disease Reservoirs; Female;
Geography; Gerbillinae; Humans; Male; Schistosoma haematobium/pathogenicity;
Schistosomiasis/epidemiology/transmission; Somalia; Urinary Tract Infections;
epidemiology; parasitology. Abstract: A survey was made on the prevalence and intensity
of schistosomiasis in 14 localities in 4 areas in Somalia has revealed the presence of
urinary bilharziasis among the inhabitants of all these localities, this being much higher in
the two areas where water development has been accomplished. The mean prevalence of
infection was found to be 27.2% and 58.1% in the two areas where water development
has only been planned, while it was 58.7% and 75.6% in the two areas where the
extension of irrigation was achieved years ago. Snails were collected from the habitats
visited and these were identified. The role of Bulinus abyssinicus in the transmission of
infection was proven. ISSN: 0002-9637.

Arre, N. How Safe are Somali Water Sources? Lawrenceville, NJ: The Red Sea
Press. 2004. pages: 453-460. 8th- 2001 Jul: Hargeisa, Somalia. Notes: Congress of the
Somali studies international association; war destroys: Peace nurtures: Somali
reconciliation and development; sponsor: Somali studies international association.
ISSN/ISBN: 1569021864.

Arecchi, Alberto. 1984/2. "Mogadishu.” Cities. Volume 1, Issue 3, Pages 221-
228. Abstract: Muqgdisho (Somali spelling), the capital of Somalia, now has 1 million
inhabitants, about 20% of the population of the entire country. In the last ten years in
particular its growth has been chaotic and uncontrolled, with the annual rate reaching
10% or more, caused largely by the immigration of nomadic families hit by famines and
wars. This profile examines the problems caused by Mugadishu's rapid growth and offers
some suggestions for controlling the town's development.

Arrou-Vignod, Jean-Frangois; United Nations Development Programme and
International Committee of the Red Cross. 1990s. Somalia, Biyo, that's Life Zimbabwe,
Life Lessons; Djibouti, PK12, a Herculean Task. Geneve: Azimuths-UNDP. VVolume: 1
videocassette (ca. 30 min.), Descriptors: Water-supply- Somalia; Rural unemployment-
Zimbabwe; Rural development- Zimbabwe; Human settlements- Djibouti; Infrastructure
(Economics)- Djibouti; LC: H85. Abstract: [Pt. 1]. Crippled by war and successive
droughts, Somalia is one of the poorest countries in the world. Water supply facilities
have been destroyed in the wars between the clans that have divided up the country and
access to drinking water has become a major issue for all. In this struggle for survival, a
trade that was almost forgotten until now has returned: water carriers. In the Somalian
language, the word for water is iyo like life. (ca. 10 min.). [Pt. 2]. Rural unemployment is
a major problem in Zimbabwe. David Jura, the principal of the primary school in
Chenaka in eastern Zimbabwe, sees a clear link between rural poverty and environmental
degradation. Through activities such as a highly productive nursery and an eco-tourism
project he is setting up, David is restoring hope and a life not only to his pupils, but to the
community as a whole. (ca. 10 min.). [Pt.3]. Hasna, a director at Djibouti Radio and
Television, has chosen to produce a story on Point Kilometre 12, i.e. a place known only
by its distance from Djibouti. This lunar desert is home to several thousand people, who
have been “dehoused”, as the local expression goes. In the harsh environment imposed on
them, young and old have taken their destiny into their own hands by building the
infrastructure they need by themselves. (ca. 10 min.). Notes: System Info: VHS. PAL.
Notes: Video of three different documentaries originally broadcast in the television
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programme Azimuths. On cassette label: Azimuths Productions. Series statement from
container. Participants: Narration: Julian Finn. Responsibility: made by the TV Unit of
the United Nations Development Programme, with the aid of ICRC, the International
Committee of the Red Cross ... [et al.]; conceived by Jean-Francois Arrou-Vignod.
Editor, Jean-Frangois Arrou-Vignod. OCLC Accession Number: 44699917.

Arush, M. A. and Basu, A. 1993. Tectonic Significance of Quartz Types in
Yesomma Sandstone, Somalia. Firenze; Istituto Agronomico L'Oltremar; 1993. Relazioni
E Monografie Agrarie Subtropicali E Tropicali Nuova Seriel13 A, pages: 169-180.
International Meeting; 1st- 1987 Nov: Mogadishu. Notes: Geology of Somalia and
surrounding regions: Geology and mineral resources of Somalia and surrounding regions.
OCLC Accession Number: 34175029.

Arush, Mohamud A. 1993. Sedimentological and Geochemical Studies of the
Tisje-Yesomma Successions (Cretaceous/Tertiary of Somalia) and their Source Rocks.
Berlin: Selbstverlag Fachbereich Geowissenschaften, FU Berlin. Descriptors: 116;
Sediments (Geology)- Somalia; Geochemistry- Somalia; Geology, Stratigraphic-
Cretaceous; Geology, Stratigraphic- Tertiary. Notes: Summary also in German. Includes
bibliographical references (p. 90-104). Responsibility: Mohamud A. Arush. ISSN/ISBN:
3927541575.

Asfaw, Laike M. 1992. "Constraining the African Pole of Rotation."
Tectonophysics. Volume 209, Issue 1-4, Pages 55-63. Abstract: In the absence of well
defined transform faults in the East African rift system for constraining the plate
kinematic reconstruction, the pole of relative motion for the African (Nubian) and
Somalian plates has been determined from residual motion.If Africa and Somalia are to
continue to drift apart along the East African rift system (which would then evolve into a
series of ridges offset by transform faults) then incipient transform faults that may reflect
the direction of relative motion should already be in place along the East African rift
system. The incipient transforms along the East African rift system are characterized by
shear zones, such as the Zambezi shear zone in the south and the Aswa and Hamer shear
zones in the north. Some of these shear zones have been associated with recent strike-slip
faulting in the NW-SE direction during periods of earthquakes. Provided that these,
consistently NW-SE oriented, strike-slip movements in the shear zones give the direction
of relative motion of the adjacent plates, then they can be used to constrain the position of
the Africa-Somalia Euler pole. Due to the fact that identifying transform faults in the East
African rift system is difficult and because the genesis of transform faults characterizing
a plate boundary at an inception stage is not well known, the discussion here is limited to
the northern segment of the East African rift system where shear zones are better
characterized by the existing geophysical data. The characterizing features vary with
latitude, indicating the complexity of the problem of the genesis of transform faults. |
believe, however, that the relatively well defined intra-continental transform fault in the
northern East African rift system, which is characterized by strike-slip faulting and
earthquakes, constrains the pole of relative motion for the African and Somalian plates to
a position near 1.5° S and 29.0° E.

Ashkenazi, 1. and Shemer, J. 2005. “Tsunami--the Death Waves.” Harefuah. Mar.
Volume 144, Issue 3, Pages 154-9, 232. Descriptors: English Abstract; Homeless
Persons-statistics & numerical data; Humans; Indian Ocean; Indonesia; Mortality;
Natural Disasters/statistics & numerical data. Abstract: On December 26, 2004, the fourth
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strongest earthquake over the past century struck in the Indian Ocean off the western
coast of northern Sumatra, Indonesia. Measuring 9.0 in magnitude, the earthquake
triggered massive tsunamis that struck the Indian Ocean countries and Somalia, and
killed more than tens of thousands and destroyed entire villages, leaving over a million
homeless. Tsunamis are water waves that are caused by sudden vertical movement of a
large area of the sea floor during an undersea earthquake. Tsunami speed can exceed 800
kilometers per hour, and as it reaches shallow water the height of the wave drastically
increases. There are two natural warning signs of a possible tsunami: the earthquake itself
and later, in the minutes preceding a tsunami strike, the sea often recedes temporarily
from the coast. Despite these warning signs and despite a lag of up to several hours
between the earthquake and the impact of the tsunamis, nearly all of the victims were
taken completely by surprise. One of the most common myths associated with natural
disasters is that dead bodies are responsible for the spread of epidemics. This article
discusses the myths that often lead authorities and others to take inappropriate action, and
presents valuable lessons to be learned from this catastrophic disaster. ISSN: 0017-7768.

Atmaoui, N. and Hollnack, D. 2003. “Neotectonics and Extension Direction of the
Southern Kenya Rift, Lake Magadi Area.” Tectonophysics. March 27. Volume 364, Issue
1-2, Pages 71-83. Abstract: The Magadi area, located in the southern part of the Kenya
Rift, is a seismically active region where rifting is still in progress. The recent tectonic
activity has been investigated through a seismological survey and the study of
neotectonic joints found in Lake Magadi sediments, which were deposited some 5000
years ago. The structural analysis of these open fractures was combined with a
quantitative analysis of the orientation and size characteristics of imagery faults. The
gathered data demonstrate (1) that the majority of the systematic joints have straight and
parallel trajectories with a common en echelon mode of propagation displayed through a
rich variety of patterns, and (2) that there is a self-similarity in fault and joint principal
directions recognised at the different telescopic scales. SPOT image (1: 125,000), aerial
photos (1:76,000), and outcrop fieldwork reveal two important structural orientations
which are NO15°E and N015°W The NO15°E regional direction is consistent with the
orientation of the southern segment of the Kenya Rift. Structural analysis is supported by
results of a joint microseismic investigation in the Lake Magach area. Obtained focal
mechanism solutions indicate an E-W to ESE-WNW normal faulting extension direction.

Aubry, A. 1886. “Observations Géologiques sir les Pays Danakils, Somalis, le
Royaume Du Choa et les Pays Gallas. Geologic Observations on the Countries of
Danakil, Somalia and the Kingdom of Choa and Gallas.” Bull. Soc. Geol. Fr. Volume 14,
Pages 201-222. Descriptors: Afar; Africa; areal geology; Choa; East Africa; Galla;
Somali Republic. ISSN: 0037-9409.

Audin, L., Manighetti, I., Tapponnier, P., Metivier, F., Jacques, E. and Huchon, P.
2001. “Fault Propagation and Climatic Control of Sedimentation on the Ghoubbet Rift
Floor- Insights from the Tadjouraden Cruise in the Western Gulf of Aden.” Geophysical
Journal International. Feb. Volume 144, Issue 2, Pages 391-413. Descriptors: Geological
Faults; Climate; Sediments; Sea Floor Spreading; VVolcanoes; Mid-Ocean Ridges;
Somalia; Earth Mantle; Plates (Tectonics). Abstract: A detailed geophysical survey of the
Ghoubbet Al Kharab (Djibouti) clarifies the small-scale morphology of the last
submerged rift segment of the propagating Aden ridge before it enters the Afar
depression. The bathymetry reveals a system of antithetic normal faults striking N130
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deg E, roughly aligned with those active along the Asal rift. The 3.5 kHz sub-bottom
profiler shows how the faults cut distinct layers within the recent, up to 60 m thick,
sediment cover on the floor of the basin. A large volcanic structure, in the center of the
basin, the 'Ghoubbet' volcano, separates two sedimentary flats. The organization of
volcanism and the planform of faulting, with en echelon subrifts along the entire Asal-
Ghoubbet rift, appear to confirm the westward propagation of this segment of the plate
boundary. Faults throughout the rift have been active continuously for the last 8400 yr,
but certain sediment layers show different offsets. The varying offsets of these layers,
dated from cores previously retrieved in the southern basin, imply Holocene vertical slip
rates of 0.3-1.4 mm/yr and indicate a major decrease in sedimentation rate after about
6000 yr BP. The two central sub-basins E and W of the volcano have distinct depositional
histories, and the Ghoubbet may have been isolated from the sea between 10 and 72 kyr
BP. Database: CSA Technology Research Database. ISSN/ISBN: 0956-540X.

Augusti, G. Blasi, C. Ceccotti, A. Fontana, A. and Sacchi, G. 1983. Tests and
Technical Specifications for Concretes in Somalia. Nairobi, Kenya: E. &F. N. Spon,
London, Engl. pages: 426-436. Appropriate Building Materials for Low Cost Housing:
African Region, Proceedings of a Symposium. Descriptors: Concrete Testing- Somalia;
Cement- Testing; Concrete Aggregates- Somalia; Sand and Gravel- Somalia; Concrete
Construction- Standards; Mineral Industry and Resources- Somalia. Abstract: After a
brief description of the materials commonly used in the Mogadishu area (Benadir), a
standard mortar is proposed to allow strength determination of the cement. Then, results
of destructive and non-destructive tests of concrete, made with the materials available in
Somalia, are reported; finally, a cost-strength comparison is made between commonly
used concretes, obtained from coral aggregates, and concretes made with siliceous
materials, which can only be found outside the Mogadishu area and so are seldom applied
in practice. The present work is intended as a first step towards the establishment of
national Somali standards for reinforced concrete constructions. ISSN/ISBN: 0-419-
13280-5.

Autori, Vari. 1962. “Carte Geologiche Della Somalia Settentrionale a Scale
Diverse.” Translated title: “Geologic Maps of various Scales of Northern Somalia.”
Somalia: Somali Republic Geological Survey, Hargeisa, Somalia. Descriptors: Africa;
East Africa; geologic maps; maps; northern Somali Republic; Somali Republic.
Database: GeoRef. Accession Number: 1996-069202.

Awal, A. and Egal, A. H. 1985. Assisted Rural Water Supply Programme in the
N-W Region, Situation in the District of Gebiley, Hargeisa. International (I11): UNICEF,
International (I11). Descriptors: Africa; East Africa; Gebiley Somali Republic; Hargeisa
Somali Republic; Somali Republic; water resources; water supply. Database: GeoRef.
Accession Number: 1996-069204.

Ayele, A. 2000. "Normal Left-Oblique Fault Mechanisms as an Indication of
Sinistral Deformation between the Nubia and Somalia Plates in the Main Ethiopian Rift.”
Journal of African Earth Sciences. Volume 31, Issue 2, Pages 359-367. Abstract: Four
regional earthquakes were studied for source parameters and focal mechanisms in the
Main Ethiopian Rift. The results show normal faulting with significant left-lateral strike-
slip components for all of the studied earthquakes. The horizontal component of the T-
axis shows northwest-southeast/east-west orientation. From the mode of deformation of
all the earthquakes studied, it is inferred that the Somalia Plate is experiencing sinistral

Engineering Research and Development Center 24



Somalian Earth Sciences

oblique deformation with respect to the Nubia Plate in the Main Ethiopian Rift. One of
the studied events was followed by two aftershocks with similar rupture processes as the
main shock, deduced from waveform comparison at station AAE. ISSN: 1464-343X.

Aylmer, G. P. V. 1898. “Two Recent Journeys in Northern Somaliland; I1.”
Geogr. J. Volume 11, Pages 34-48, 113. Descriptors: Africa; areal geology; East Africa;
field trips; Somali Republic. Notes: sketch map. ISSN: 0016-7398.

Aylmer, L. 1911. “The Country between the Jubba River and Lake Rudolf.”
Geogr. J. Volume 38, Pages 289-296. Descriptors: Africa; areal geology; East Africa;
East African Lakes; Ethiopia; Juba River; Lake Turkana; Somali Republic. ISSN: 0016-
7398.

Aylmer, L. 1908. “Captain Aylmer's Journey in the Country South of the Tana
River, East Africa.” Geogr. J. Volume 32, Pages 55-59, 120. Descriptors: Africa; areal
geology; East Africa; field trips; Somali Republic; Tana River. ISSN: 0016-7398.

Azzali, S. and Menenti, M. 1997. “Fourier Analysis of Temporal NDVI in the
Southern African and American Continents.” Soil and Water Research, Wageningen
(Netherlands). Agricultural Research Dept; Netherlands: Winand Staring Centre for
Integrated Land. Volume: PB97161889, pages: 153. Descriptors: Fourier analysis;
Vegetative index; Zambia; Somalia; Argentina; Satellite imagery; Image analysis; Image
classification; Vegetation growth; Environmental monitoring; Ground cover;
Agroclimatology; Ecosystems; Quantitative analysis; Time series analysis; Harmonic
analysis; Mapping; Remote sensing; Advanced very high resolution radiometer; Fuzzy
sets; Fast fourier transforms; Normalizing (Statistics); Foreign technology; NDVI
(Normalized Difference Vegetation Index); Normalized Difference Vegetation Index.
Abstract: This report summarizes the results of two years investigation on the application
of the Fourier analysis of temporal NDVI in Southern Africa and Southern America. The
project provided the first detailed and quantitative climatology of the response of
vegetation cover at the continental scale of Africa over a period of 10 years. The
objectives of this project are: Extend the application of Fourier analysis of time series of
NDVI, after the first very promising study of Zambia and Somalia, to longer time series
and other climates and ecosystems; and Improve methods applied to map iso-growth
zones in that first study. Notes: Color illustrations reproduced in black and white. Also
pub. as Winand Staring Centre for Integrated Land, Soil and Water Research,
Wageningen (Netherlands). Agricultural Research Dept. rept. no. REPT-108. Database:
NTIS. Accession Number: PB97161889.

Azzaroli, A. and Fois, V. 1970. “Geological Outlines of the Northern End of the
Horn of Africa; Rock Deformation and Tectonics.” Report of the ...Session- International
Geological Congress. Volume Part 4, Pages 293-314. Descriptors: Africa; areal geology;
Cenozoic; East Africa; lithofacies; Mesozoic; north; paleogeography; regional;
sedimentary rocks; Somali Republic; tectonics. Notes: SP: IGC, International Geological
Congress; With discussion. Part 4; illustrations (incl. sketch maps); Abstract: General
treatment of the stratigraphy, physiography, tectonics and paleogeography of the area.
ISSN/ISBN: 1023-3210.

Azzaroli, A. and Merla, G. 1960. “Carta Geologica Della Penisola Somala, Scala
1:4,000,000.” Translated title: “Geologic Map of the Somali Peninsula, Scale
1:4,000,000.” Italy: AGIP Mineraria- C.N.R., Litogr. Artist. Cartogr., Florence, Italy.
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Descriptors: Africa; East Africa; geologic maps; maps; Somali Peninsula; Somali
Republic. Database: GeoRef. Accession Number: 1996-071061.

Azzaroli, A. and Merla, G. 1959. Carta Geologica Della Somalia e Dell'Ogaden,
Scala 1:500,000. Translated title: Geologic Map of Somalia and of Ogaden, Scale
1:500,000. Italy: AGIP Mineraria- C.N.R., Litogr. Artist. Cartogr., Florence, Italy.
Descriptors: Africa; East Africa; Ethiopia; geologic maps; maps; Ogaden; Somali
Republic. Database: GeoRef. Accession Number: 1996-071060.

Azzaroli, Augusto. 1958. “L'Oligocene e Il Miocene Della Somalia; Stratigrafia,
Tettonica, Pateontologia (Macroforaminiferi. Coralli, Molluschi).” Translated title:
Oligocene and Miocene of Somalia; Stratigraphy, Tectonics, Paleontology
(Macroforaminiferi, Corals, Mollusks).” Palaeontographia Italica. Volume 52, Pages 143.
Descriptors: Africa; Anthozoa; Cenozoic; Coelenterata; East Africa; Foraminifera;
geologic history; Invertebrata; microfossils; Miocene; Mollusca; Neogene; Oligocene;
Paleogene; paleontology; Protista; Somali Republic; tectonics; Tertiary. Notes:
illustrations (incl. geol. sketch maps). Abstract: The Oligocene and Miocene are
represented in Somalia by neritic marine and inland lagoonal sediments, capped by
coarse conglomerate composed of material derived by erosion of fault scarps. Details of
the stratigraphy and structure are reported, and included foraminiferal, coral, and
molluscan faunas are systematically described, including one new genus (Somalidacna)
and many new species. ISSN: 0373-0972.

Azzaroli, Augusto. 1958. “Carta altimetrica della pensisola Somala” Translated
title: “Altimetric map of the Somalan Peninsula.” Compilata da A. Azzaroli e G. Merla.
Scale: 1:4 000 000. [S.I.]: AGIP Mineraria: Consiglio Nazionale delle Ricerche. 1 map:
color Subjects: Somalia. Physical geography- maps and charts; Ethiopia. Physical
geography- maps and charts. Added Name: Merla, G. British Library: Maps X.5444.

Azzaroli, Augusto. 1957. “Missione Geologica in Migiurtinia.” Ricerca
Scientifica (1948). Volume 2, Pages 301-346. Descriptors: Cenozoic; faults; geologic
mission; Italian Somaliland; Migiurtinia; report; Tertiary. Notes: illustrations (incl. sk.
maps). Abstract: A report, mainly geologic, of an expedition to Migiurtinia, northern
Italian Somaliland, in 1956. The area is underlain by a thick series of Mesozoic and
Tertiary sedimentary formations, predominantly limestones, resting on a basement of
sedimentary and crystalline rocks of uncertain age, but undoubtedly much older than the
covering deposits. Over most of the region, the sedimentary sequence ends with the
Eocene, but along the coast of the Gulf of Aden and the Indian Ocean, discontinuous
strips of Oligocene and Miocene deposits occur, which permit dating of the successive
movements responsible for the present position of regional structural elements. ISSN:
0392-7482.

Azzaroli, Augusto. 1952. “I Macroforaminiferi Della Serie Del Carcar (Eocene
Medio e Superiore) in Somalia e La Loro Distribuzione Stratigrafica.” Palaeontographia
Italica. Volume 47, Issue 17), Pages 99-131. Descriptors: Africa; Carcar series;
Cenozoic; East Africa; Foraminifera; historical geology; Invertebrata; Italian Somaliland,;
microfossils; paleontology; Protista; Somali Republic; Tertiary. Notes: illustrations (incl.
sketch map). Abstract: On the basis of the foraminiferal fauna, defines five subdivisions
of the Carcar beds in Italian and British Somaliland and correlates the series with the
middle- upper Eocene of Europe and India. Descriptions of new species and varieties are
included. ISSN: 0373-0972.
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Azzaroli, Augusto; Canavari, Mario and Stefanini, Giuseppe. 1958. L'Oligocene e
Il Miocene Della Somalia: Stratigrafia, Tetonica, Paleontologia (Macroforaminiferi,
Coralli, Molluschi). Pisa: Tipografia Moderna. pages: 143. Descriptors: Paleontology-
Somalia; Paleontology- Oligocene; Paleontology- Miocene; Mollusks, Fossil. Notes: At
head of title: Raccolta di monografie paleontologiche, fondata da Mario Canavari,
continuata e accresciuta da Giuseppe Stefanini. Includes bibliographical references (p.
135-139). Responsibility: A. Azzaroli. Summary in English. Database: Worldcat. OCLC
Accession Number: 4286801.

Azzaroli, Augusto and Fois, V. 1964. “Geological Outlines of the Northern End
of the Horn of Africa (Somali Region).” Report of the ...Session- International Geological
Congress. Pages 36-37. Descriptors: Africa; geology; Horn of Africa; Italian Somaliland;
north. Notes: IGC, International Geological Congress; IGCGAOQ; 22d, India, Rept., Vol.
Abs. ISSN: 1023-3210.

B

Bab-Ttat, M. A. Windley, B. F. Al-Mishwit, A. T. and Almond, D. C. 1993.
Geology of the Lowder-Mudiah Area, Yemen. Firenze; Istituto Agronomico L'Oltremar;
1993. Relazioni E Monografie Agrarie Subtropicali E Tropicali Nuova Seriel13 A,
pages: 143-152. International Meeting; 1st- 1987 Nov: Mogadishu. Notes: Geology of
Somalia and surrounding regions: Geology and mineral resources of Somalia and
surrounding regions. OCLC Accession Number: 34175029.

Babadzhanov, P. B., Rubtsov, L. N. and Solovey, B. G. 1976. "Drift and
Anisotropy of Small-Scale Inhomogeneities in the Lower lonosphere in the Equatorial
Region.” Vsesoyuznoye Soveshchaniye Po Issledovaniyu Dinamicheskikh Protsessov v
Verkhney Atmosfere, Obninsk, Nov. 1973, Trudy. Edited by L. A. Kataseva and by I. A.
Lysenko. Moscow, 1976. Pages 96-99. Descriptors: lonospheric inhomogeneities;
lonospheric drift measurements; Mogadishu, Somalia. Refs. Russian summary. Abstract:
Parameters of anisotropy of small-scale inhomogeneities in the lower equatorial region,
and summarized data of investigations of the drifts of nonhomogeneities in this region,
are presented on the basis of results of the Soviet equatorial meteor expedition in Somalia
(Mogadishu, magnetic lat. Phi similar to 10°S). The measurement procedure is described
with a graph showing the distribution of useful information and interfering factors in the
course of a day, and a diagram of the orientation of the measurement triangle of the
receiving antenna field. The drift records were analyzed by means of similitude and
correlation analysis. During the entire measurement cycle of ionospheric drifts of
Mogadishu, the prevailing movement was westward. The range of most probable
apparent velocities of drift was 40-80 m/sec. The spatial characteristics of the small-scale
inhomogeneities were determined by the method of total correlation. The large and small
axes of the anisotropy ellipses were, respectively, 391 plus or minus 151 and 163 plus or
minus 55 m, with an axial ratio of 2.35 plus or minus 0.09. The ellipsoidal elongation of
the inhomogeneities of electron density were orientated predominantly at an angle of
similar to plus or minus 20 degrees from the direction of the magnetic meridian. The ratio
of actual and apparent drift was equal to 1.35 plus or minus 0.20. The variability of the
drift picture in the course of regular drift was estimated by the parameter of random
variability that was equal to 34 plus or minus 7 m/sec in Mogadishu. The ratio of this
parameter to actual drift velocity is equal to 0.68 plus or minus 0.10. The life of small-
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scale nonuniformities is equal to 3.48 plus or minus 0.63 sec. The dynamic and spatial
characteristics of the ionospheric nonhomogeneities in Mogadishu are compared with
those of near equatorial regions. Database: Meteorological & Geoastrophysical Abstracts.

Baker, B. H. 1969. “Structural Evolution of the Rift Zones of the Middle East; a
Comment.” Nature (London). Volume 224, Issue 5217, Pages 359-360. Descriptors:
Africa; Arabian Peninsula; Asia; East Africa; evolution; Middle East; Nubia; rift zones;
sea-floor spreading; Somali Republic; structural geology; tectonics. Abstract: Rotation
pole location-number, Red Sea-Aden gulf spreading rate, role of shearing along rift zones
reaffirmed (discussion of paper by D. G. Roberts; for reference, see this Bibliography
Vol. 34, No. 2, 21 U70-06442). ISSN: 0028-0836.

Baldacci, R. 1920. Cenni Sulle Condizione Geologico-Minerarie Delle Colonie
Italiane. Translated title: Geology and Mining in the Italian Colony. Italy: Atti Conv.
Naz. per il dopo-guerra delle Colonie, Rome, Italy. Descriptors: Africa; East Africa,;
mineral resources; mining; mining geology; Somali Republic. Database: GeoRef.
Accession Number: 1998-015981.

Ballu, V., Diament, M., Briole, P. and Ruegg, J. C. 2003. “1985-1999 Gravity
Field Variations Across the Asal Rift: Insights on Vertical Movements and Mass
Transfer.” Earth & Planetary Science Letters. MAR 15. Volume 208, Issue 1-2, Pages 41-
49. Abstract: Repeated gravity measurements across the Asal Rift zone reveal that the
central part of the northern rift might be subject to mass input in addition to vertical
movements. Precise relative gravity measurements were made in 1985, 1988 and 1999.
Temporal variations in the gravity field over the 11- and 14-yr periods reveal a probable
relative gravity increase on the order of 30 muGal (300 nm/s(2)) in the central zone of the
rift (active zone since the Ardoukoba rifting episode) with respect to both sides of the rift.
The gravity data are compared with vertical deformation data collected by the, French
National Geographical Institute (IGN) in 1984 and 2000 along 50 km of the across-axis
leveling profile. The comparison shows that vertical movements alone cannot explain the
observed gravity variations and that, unlike in many other volcano studies, our gravity
and elevation changes cannot be modeled by a single process such as subsidence,
inflation or localized mass injection. ISSN: 0012-821X.

Banakar, V. K., Nair, R. R., Tarkian, M. and Haake, B. 1993. “Neogene
Oceanographic Variations Recorded in Manganese Nodules from the Somali Basin.”
Mar. Geol. Mar. Volume 110, Issue 3-4, Pages 393-402. Descriptors: absolute age;
Antarctic bottom water; Antarctic Ocean; carbonate compensation depth; Cenozoic;
Indian Ocean; lower Pliocene; manganese composition; Miocene; Neogene; nodules;
paleo-oceanography; paleocirculation; Pliocene; Somali Basin; stratigraphic boundary;
Tertiary; Th/Th; upper Miocene; X-ray diffraction data. Notes: SP: DSDP, Deep Sea
Drilling Project; References: 38; illustrations incl. 1 table, sketch map. Abstract: A
detailed study of a nodule from the Somali Basin dated by (super 230) Th (sub excess)
was correlated with the paleoceanographic events recorded in Site 236 (Leg 24) Deep Sea
Drilling Project (DSDP) cores. Tentative indications are that the phase of nodule
accretion starting with the development of pillar structure at a depth of 20mm in the
nodule around 13 Ma coincides with increased Antarctic Bottom Water (AABW) flow
and an elevated calcium carbonate compensation depth (CCD). The Late Miocene
lowering of the CCD is represented by the mottled zones between 8 and 18mm in the
nodule is characterized by an abundant silicate component (>20%) of Aeolian origin. The
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Miocene/Pliocene boundary (5 Ma) occurs at a depth of about 8mm and is represented by
the development of pillar structure and a minimum of Aeolian dust (10.3%). The
increased biological productivity of the Somali surface water since the Middle Miocene is
demonstrated by the increasing C (sub org) content of the nodule (from 0.11 to 0.19%)
towards its surface. ISSN: 0025-3227.

Bankwitz, P. and Bankwitz, E. 1988. “Photo-tectonic Interpretation of Selected
Areas on the Western Margin of the Indian Ocean.” Zeitschrift Fuer Geologische
Wissenschaften. Volume 16, Issue 7, Pages 635-646. Descriptors: aerial photography;
Africa; Arabian Peninsula; Asia; East Africa; geophysical surveys; image analysis; Indian
Ocean; Indian Ocean Islands; Indian Peninsula; Madagascar; Oman; Pakistan; remote
sensing; Somali Republic; structural geology; Sultan Massif; superposed tectonics;
surveys; tectonic units; tectonics. Notes: References: 16; illustrations incl. 8 plates, geol.
sketch maps; Reference includes data from Geoline, Bundesanstalt fur
Geowissenschaften und Rohstoffe, Hanover, Germany. ISSN: 0303-4534.

Barberi, F., Bonatti, E., Marinelli, G. and Varet, J. 1974. “Transverse Tectonics
during the Split of a Continent: Data from the Afar Rift.” Tectonophysics. Volume 23,
Issue 1-2, Pages 17-29. Descriptors: Afar Depression; Africa; concepts; crust; Djibouti;
east; East Africa; emplacement; Ethiopia; fractures; genesis; magmas; models; oceanic;
rift zones; rifting; Somali Republic; structural geology; tectonics; tectonophysics;
transverse; upwelling. Notes: Univ. Miami, Rosenstiel School, Contrib. illustrations
(incl. sketch map); Abstract: Magmatism, splitting of continent, creation of new oceanic
crust; East Africa. ISSN: 0040-1951.

“Bardera.” EAF Bardara 500k. 1941? Scale: 1:500 000. [Nairobi]: Map
production section, [19--] Maps. Note(s): These maps do not have EAF numbers.
Originally classified Secret. Subjects: Kenya- Maps and charts; Somalia- Maps and
charts. Added Name: Great Britain. War Office. General Staff. Geographical Section. 1
sheet. British Library: Maps MOD EAF Bardara 500k.

“Bardera.” 1941. Great Britain. Army. East Africa Command. East African
Survey Group. EAF 228. First ed. Scale: 1:5 000. [Nairobi]: [Survey Directorate, East
Africa Command], 1941. Maps. Subjects: Somalia- Maps and charts 1941. Added Name:
Great Britain. War Office. General Staff. Geographical Section. 1 sheet. British Library:
Maps MOD EAF 228.

Barbieri C, Vianini V and Fea M. 1985. “Use of Meteosat Data to Assess the
Suitability of Sites for Astronomical Observations.” ESA Bulletin. Volume 43, Pages 32-
36. Descriptors: Remote Sensing, GIS and Mapping; sites for astronomical observations;
Canaries; Spain; Sardinia; Sicily; Somalia; Italy. Abstract: Three years' worth of
Meteosat images have been analyzed to investigate the suitability of six sites for
astronomical observations. The six sites are: the Canaries (with particular attention to La
Palma), the Sierras near Almeria (Spain), the Gennargentu (Sardinia), the northern
coastal region of Sicily, the northern coastal region of Somalia, and finally that of Asiago
Observatory (Italy) to provide a comparison with ground data. The analysis conducted
has highlighted both the great value of this novel application of Meteosat data and also
the limitations. ISSN: 0376-4265.

Barbour, E. K., Nabbut, N. H., Al-Nakhli, H. M. and Haile, H. T. 1986. “O-
Serotypes of Pseudomonas Aeruginosa from Animal and Inanimate Sources in Saudi
Arabia.” Zentralbl. Bakteriol. Mikrobiol. Hyg. [A]. Jul. Volume 261, Issue 4, Pages 400-

Engineering Research and Development Center 29



Somalian Earth Sciences

406. Descriptors: Agglutination Tests; Animal Feed; Animals; Chickens/microbiology;
Feces/microbiology; Food Microbiology; Nasal Cavity/microbiology; Poultry; Poultry
Diseases/microbiology; Pseudomonas Infections/microbiology/veterinary; Pseudomonas
aeruginosa/classification/isolation & purification; Saudi Arabia; Serotyping; Sewage;
Sheep/microbiology; Sheep Diseases/microbiology; Water Microbiology. Abstract: A
total of 1012 samples were examined for Pseudomonas aeruginosa and 257 (25.4%) were
positive. The incidence of Ps. aeruginosa in samples collected from animal sources (N =
730) was significantly higher (28.7%) than that in 282 samples of inanimate sources
(16.7%). The percentage of samples infected with these organisms was lowest in poultry
feed (2.8%) and highest in sewage effluent (57.1%). Nine serotypes were defined from all
sources. P5 was the common predominant individual O type in infected chicken navels
and in the nasal cavities of Najdi sheep (a Saudi Arabian sheep breed), while P3 and P6
were predominate in the nasal cavities of Somali sheep (a breed imported from Somalia).
No Ps. aeruginosa serotype was predominant in sheep faeces. In inanimate sources, P4
was predominant in water and sewage effluent. The isolate from the animal feed was
untypeable. In using the slide agglutination technique for serotyping, most of the unusual
agglutination reaction types of Ps. aeruginosa (70%) were of strains isolated from Somali
sheep. ISSN: 0176-6724.

Barker, J.R., Thurow, T.L. and Herlocker, D.J. 1990. “Vegetation of Pastoralist
Campsites within the Coastal Grassland of Central Somalia.” Afr. J. Ecol. Volume 28,
Issue 4, Pages 291-297. Descriptors: General Microbial Ecology; camp site; livestock;
soil fertility; grassland; grazing Species Term: Somalia; Cynodon dactylon; Cenchrus
ciliaris; Cleome; Indigofera; Gisekia; Cynodon; Cenchrus; Cleome tenella; Gisekia
pharnaceoides; Indigofera intricata. Notes: Somalia. Abstract: Seasonal occupancy
campsites where livestock are bedded down at night has created islands of soil fertility
within the coastal grassland of central Somalia. The fast-growing, grazing-tolerant,
stoloniferous grass, Cynodon dactylon, and the non-palatable, annual forbs, Cleome
tenella and Gisekia pharnaceoides, occupied the centre of the campsites. The campsite
perimeters were dominated by the slow-growing, grazing-sensitive, perennial plants
Cenchrus ciliaris and Indigofera intricata. ISSN: 0141-6707.

Barker, J. R., Herlocker, D. J. and Young, S. A. 1989. "Vegetal Dynamics in
Response to Sand Dune Encroachment within the Coastal Grasslands of Central
Somalia." Afr. J. Ecol. Volume 27, Issue 4, Pages 277-282. Descriptors: grasslands;
coastal environments; sand; soil characteristics; species diversity; Somalia; vegetation
patterns; salt. Abstract: Sand dune encroachment within the coastal grasslands of central
Somalia influenced vegetal dynamics as a result of sand saltation and deposition. This
impact was greatest near the dune bodies and decreased with distance. The soil was an
Ustic Torripsamment gypsic, isohyperthermic that differed with respect to surface sand
deposition. Vegetal cover and species diversity were low near the dunes and increased
with distance in front of them. Cyperus chordorrihzus Chiov. and Cenchrus ciliaris L.,
both members of the original plant community, were the last species to succumb to the
encroaching dunes. ISSN: 0141-6707.

Barkhadle, A. M. I., Ongaro, L. and Pignatti, S. 1994. "Pastoralism and Plant
Cover in the Lower Shabelle Region, Southern Somalia.” Landscape Ecology. Volume 9,
Issue 2, Pages 79-88. Descriptors: Evolution And Palaeoecology; rangeland; remote
sensing; Somalia; vegetation. Notes: Geographic: Somalia- Shabelle. Abstract: Four
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vegetation types were recognized and mapped using remote sensing techniques; general
vegetation characteristics, mainly floristic and physiognomic aspects, are described.
Dynamic relationships between these vegetation types are outlined. ISSN: 0921-2973.

Barnard, P. C., Thompson, S., Bastow, M. A., Ducreux, C. and Mathurin, G.
1992. “Thermal Maturity Development and Source-Rock Occurrence in the Red Sea and
Gulf of Aden.” J. Pet. Geol. Volume 15, Issue 2, Pages 173-186. Descriptors: Petroleum
geology; Sedimentology; Geochemistry; Geothermal energy; Tectonics; Petroleum
prospecting. Abstract: Detailed geochemical and geothermal studies have been carried
out in the Red Sea and Gulf of Aden in order to understand the regional distribution of
source rocks through time, and the effects of changing heat flow through time. These
studies have shown the presence of generally thin developments of fair to very good
quality source rocks. Most of the identified source rocks occur in syn-rift sediments
throughout the Red Sea area, but pre-rift source-rock occurrences have been identified in
Yemen (Gulf of Aden), Somalia, and to a lesser extent in Egypt. Isolated occurrences of
post-rift source rocks have also been identified. The data can be interpreted in the
regional context of the sedimentary facies of the region in order to predict possible
geographic distribution of source rocks. Maturity gradients determined using vitrinite
reflectivity and spore coloration range from low (often in post-rift sections) to high (often
in syn- and pre-rift sections). The maturity gradients in many of the sections analyzed
show intersecting bilinear trends, suggesting very high palaeogeothermal gradients in
sediments close to the rifting centers. In such areas, the oil and gas ‘windows' are
relatively shallow and thin. In areas where crustal thickening has reduced heat flux,
hydrocarbon generation may have occurred in the past, but has since ceased. The models
derived during this project for source-rock distribution and heat-flow variations are
consistent with the tectonic evolution of the basin, and show that there is good potential
in parts of the study area for oil generation, accumulation and preservation in pre-rift,
syn-rift as well as in post-rift sediments. ISSN: 0141-6421.

Barnes, Sydney U. 1976. “Geology and Oil Prospects of Somalia, East Africa.”
AAPG Bulletin (American Association of Petroleum Geologists). Volume 60, Issue 3,
Pages 389-413. Descriptors: Petroleum Geology; Petroleum Prospecting- Somalia.
Abstract: Regional setting, stratigraphy and six major structural features of Somalia are
described. The most promising region for oil and gas prospecting in Somalia is believed
to be the Mesozoic shelf and reef area around the Somali embayment and around the
Nogal uplift. Lithofacies-isopach maps are of much assistance in determining areas of
limestone buildup for subsequent geophysical surveys. Secondary prospective oil and gas
regions in Somalia are the coastal and offshore marine Tertiary sedimentary rocks which
have had gas shows. Stratigraphic traps in clastic sedimentary rocks caused by facies
changes or overlaps against the uplift regions of Somalia, and monoclinal porosity
pinchouts in carbonate sedimentary rocks are other possibilities. It is the opinion of the
writer that commercial oil and gas deposits are present in Somalia. Refs. ISSN: 0149-
1423.

Barnes-Dean, Virginia Lee; Dean, Andrew G. and International Rescue
Committee. 1981. The Value of the Cross-Culturally Expert Team in Disaster Situations:
A Needs Assessment Survey in Suriye Refugee Camp, Lower Gedo, Somalia, June 1981.
Descriptors: Refugees- Somalia- Lower Gedo; Disaster relief- Somalia; Water-supply-
Somalia; Emergency relief programmes; Health services; Research; Surveys. Notes:
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Suriye (Somalia: Refugee camp); Notes: Includes bibliographical references.
Responsibility: Virginia Lee Barnes-Dean, Andrew G. Dean. Worldcat Accession
Number: 68764299.

Barrington, Brown C. 1931. “The Geology of North-Eastern British Somaliland.”
Quiarterly Journal of the Geological Society of London. Volume 87, Descriptors: Africa;
areal geology; Somali Republic; East Africa; northern Somali Republic. ISSN: 0370-
291X.

Bartolet, Jeffrey. 1992. “The Road to Hell.” Newsweek. 9/21/92, Vol. 120 Issue
12, p52, 3p, 3c. Subject Terms: Somalia- Social conditions. Abstract: Examines the
destructive situation in Somalia. Starvation and the 100,000 lives claimed already; The
need for international intervention; Bleak future; Breakdown of the government into clan-
based fiefdoms; Freelance gangs, warlords and gunmen hired by local merchants; The
hundreds of tons of food looted by these groups; Fears that rainfalls will bring major
cholera and typhoid epidemics; Current international action; Lesson learned by the
international community. ISSN: 0028-9604.

Bashir, A. A. and Abdirisag, B. S. 1988. Stima Di Fabbisogni Idrici Del Mais,
Sesamo e Cotone in Somalia. Translated title: Evaluation of Water Demand of Maize,
Sesame and Cotton in Somalia. Somalia: Universita Nazionale Somala, Mogadishu,
Somalia. Descriptors: Africa; agriculture; East Africa; evaluation; hydrology; irrigation;
Somali Republic; water resources; water supply; water use. Database: GeoRef. Accession
Number: 1998-015566.

Basile, C. 1935. Uebi Scebeli Nella Spedizione Di S.A.R. Luigi Di Savoia (Diaro
Di Tenda e Di Cammino). Translated title: Expedition to the Shebelle River of S.A.R.
Luigi Di Savoia, Diary of the Trip. Italy: Cappeli Editore, Bologna, Italy. Descriptors:
Africa; areal geology; East Africa; expeditions; Luigi di Savoia; Shebelle River; Somali
Republic; southern Somali Republic. Database: GeoRef. Accession Number: 1998-
011093.

Bassias, Yannis, Clement, Pierre and Giannesini, Pierre-Jean. 1993. “Les
Rapports Des Campagnes a La Mer MD 64 SOMIRMAS (Somalie, Amirantes,
Mascareignes) a Bord Du “Marion Dufresne” 5 Juillet- 14 Aout 1990. Report of the MD
64/SOMIRMAS Cruise (Somalia, Amirante Islands, Mascarene Islands) Aboard the
“Marion Dufresne”, July 5-August 14, 1990.” Publications De I'Institut Francais Pour La
Recherche Et La Technologie Polaires. Volume 94-1, Pages 58. Descriptors: cores;
Indian Ocean; marine geology; marine sediments; Mascarene Basin; ocean basins;
sediments; Somali Basin; stratigraphy. Notes: illustrations incl. 1 table. ISSN: 1246-
7375.

Bastow I.D, Stuart G.W, Kendall J.-M and Ebinger C.J. 2005. “Upper-Mantle
Seismic Structure in a Region of Incipient Continental Breakup: Northern Ethiopian
Rift.” Geophysical Journal International. Volume 162, Issue 2, Pages 479-493.
Descriptors: Applied seismology; continental breakup; seismic velocity; upper mantle;
mantle structure Species Term: Somalia; Nubian. Notes: Additional Info: United
Kingdom; References: Number: 68; Geographic: Ethiopia East Africa Sub-Saharan
Africa Africa Eastern Hemisphere World. Abstract: The northern Ethiopian rift forms the
third arm of the Red Sea, Gulf of Aden triple junction, and marks the transition from
continental rifting in the East African rift to incipient oceanic spreading in Afar. We
determine the P- and S-wave velocity structure beneath the northern Ethiopian rift using
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independent tomographic inversion of P- and S-wave relative arrival-time residuals from
teleseismic earthquakes recorded by the Ethiopia Afar Geoscientific Lithospheric
Experiment (EAGLE) passive experiment using the regularised non-linear least-squares
inversion method of VanDecar. Our 79 broad-band instruments covered an area 250
&times; 350 km centred on the Boset magmatic segment &sim;70 km SE of Addis Ababa
in the centre of the northern Ethiopian rift. The study area encompasses several rift
segments showing increasing degrees of extension and magmatic intrusion moving from
south to north into the Afar depression. Analysis of relative arrival-time residuals shows
that the rift flanks are asymmetric with arrivals associated with the southeastern Somalian
Plate faster than the northwestern Nubian Plate. Our tomographic inversions image a 75
km wide tabular low-velocity zone beneath the less-evolved southern part of the rift in
the uppermost 200-250 km of the mantle. At depths of >100km, north of 8.5°N, this low-
velocity anomaly broadens laterally and appears to be connected to deeper low-velocity
structures under the Afar depression. An off-rift low-velocity structure extending
perpendicular to the rift axis correlates with the eastern limit of the E-W trending
reactivated Precambrian Ambo-Guder fault zone that is delineated by Quaternary
eruptive centres. Along axis, the low-velocity upwelling beneath the rift is segmented,
with low-velocity material in the uppermost 100km often offset to the side of the rift with
the highest rift flank topography. Our observations from this magmatic rift zone, which is
transitional between continental and oceanic rifting, do not support detachment fault
models of lithospheric extension but instead point to strain accommodation via magma
assisted rifting. ISSN: 0956-540X.

Bauchot, M. L. and Blache, J. 1979. “(Presence of Ariosoma Balearicum (De La
Roche, 1809) in Red Sea (Pisces, Teleostei, Congridae)).” Bull. Mus. Natl. Hist. Nat.
(France) (4e Ser.) (A.Zool.). Volume 1, Issue 4, Pages 1131-1137. Descriptors:
synonymy; new records; geographical distribution; Ariosoma balearicum; Red Sea;
Somali Dem. Rep. morphology (organisms); Ariosoma somaliense; Ariosoma scheeli;
Marine. Abstract: Ariosoma balearicum (de la Roche, 1809), until now known in Western
and Eastern Atlantic Ocean and in Mediterranean Sea, is recorded from Red Sea and
North West Indian Ocean. A. somaliense Kotthaus, 1968, described from coast of
Somalian is, pro parte, a junior Synonym of A. balearicum and, pro parte, a junior
synonym of A. scheeli (Stroemann, 1896). Database: ASFA: Aquatic Sciences and
Fisheries Abstracts.

BBC Somali Service; Indiana University, Bloomington and Archives of
Traditional Music. 1967-1981. [Germany; England, London; Wales, Cardiff, Somalis,
1967-1981]. Volume: 1 sound cassette (52 min.), Descriptors: Formations (Geology)-
Somalia; International law- Somalia; Interviews- Somalia; Medicine- Somalia; Science
and state- Somalia; BBC Somali Speech Archive; Non-musical recording; Cassette
recording. Abstract: Somalis in UK, interview Canab Trabi, interviewee; Cabdullaahi
Xaaji, interviewer (6:38)- International law and development commented by Yuusuf Cali
Haaruun (14:48)- Exploration [of] the solar system Osman Sugulle and Saciid
Cabdulgaadir, commentators (11:00)- Science policy, traditional medicine, geographic
formation commented by specialists Yuusuf Cumar Cali, Dr. Xassan Ismaaciil,
Maxamuud; presented by Zainab M. Jamac, Moxamuud Cabdi Cali Dauleh (18:53).
Notes: Outer space- Exploration- Somalia. Somalia. Notes: Somali general. Deposited by
the BBC at the Archives of Traditional Music in 1994, under option 3. Recorded in
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Cardiff, Wales, 1970 (item 1); at the BBC Bush House in London, England, 1981 (item
2); 1967 (item 3); and in Germany, no date provided (item 4). Responsibility: collected
by British Broadcasting Corporation, Somali Service. Worldcat Accession Number:
33498631.

BBC Somali Service; Indiana University, Bloomington and Archives of
Traditional Music. 1958-1981. [Germany; England, London, Somalis, 1958-1981].
Volume: 1 sound cassette (48 min.), Descriptors: Commerce; Formations (Geology)-
Somalia; Interviews- Somalia; Water- Djibouti; BBC Somali Speech Archive; Non-
musical recording; Cassette recording. Abstract: Djibouti water, African film symposium
Omar A. Axmed, Abdul-Nejid Hussein, interviewees; Cabdullaahi Xaaji, interviewer
(14:42)- First anniversary of the BBC Somali Service commented by Xaaji Cabdi Dauleh
and Xaaji Osman (13:53)- Science policy, trade, geological formation, Somalia
commented by Yuusuf Cumar Cali, Xassan Ismaaciil, Moxamad Cabdi Kaarshe (18:57).
Notes: Somalia. Notes: Somali general. Deposited by the BBC at the Archives of
Traditional Music in 1994, under option 3. Recorded at the BBC Bush House in London,
England, 1981 (item 1); 1958 (item 2); and in Germany, 1978 (item 3). Responsibility:
collected by British Broadcasting Corporation, Somali Service. Worldcat Accession
Number: 33487473.

BCI Geonetics, New Hampshire, United States. 1985. Ground Water Exploration
in Northwest Somalia; Regional Groundwater Potential and Identification of Potential
Test Drilling Sites in Fractured Bedrock Aquifer. United States: BCI Geonetics Int., New
Hampshire, United States. Descriptors: Africa; aquifers; drilling; East Africa;
exploration; fractured materials; ground water; northwestern Somali Republic; Somali
Republic; water resources. Notes: Report 1 (complete report). Database: GeoRef.
Accession Number: 1998-011095.

Beatty, W. H. Bruce, J. G. and Guthrie, R. C. 1981. “Circulation and
Oceanographic Properties in the Somali Basin as Observed during the 1979 Southwest
Monsoon. Technical Rept.” Woods Hole Oceanographic Institution, MA. Jun. pages: 87.
Descriptors: Somalia; Eddies Fluid mechanics; Hydrographic surveying; Water analysis;
Ocean currents; Monsoons; Oceanographic data; Ocean basins; XBT Expendable
Bathythermograph; STD Salinity Temperature Depth; AGS 33 Vessel; Somali current;
Ocean circulation; Ocean technology and engineering Physical and chemical
oceanography; Ocean technology and engineering Dynamic oceanography. Abstract:
Shipboard expendable bathythermograph (XBT), salinity-temperature-depth (STD), and
sea surface temperature and salinity observations were taken from USNS WILKES (T-
AGS 33) from 16 August until 5 September 1979 in the area of the Somali Current off
the coast of Northeast Africa. Analysis of the data indicated the presence of two large
anti-cyclonic gyres. The larger of the two gyres, called the Great Whirl or Prime Eddy,
was centered at about 7° N and 55° E with a diameter of approximately 350 nautical
miles. The smaller gyre, known as the Socotra Eddy, was centered at approximately 12°
N and 57° E with an approximate diameter of 200 nautical miles. The two eddies were
separated by a trough of cold water advected from the region of upwelling off the Somali
coast between 9 N and 11 N. Studies of TIROS-N satellite infrared photographs and XBT
cross-sections taken from tankers transiting the area during July and early August 1979
indicated the presence of a southern eddy separated from the Great Whirl by a trough of
cold, upwelled water between 3° N and 5° N. During the early part of the WILKES
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survey, the southern eddy and the Great Whirl coalesced. DTIC Accession Number:
ADA2762383XSP.

Beauchamp, J., Omer, M. K. and Perriaux, J. 1990. "Provence and Dispersal of
Cretaceous Elastics in Northeastern Africa: Climatic and Structural Setting.” Journal of
African Earth Sciences. Volume 10, Issue 1-2, Pages 243-251. Abstract: During
Cretaceous times, NE Africa was covered by clastic sediments. These sandy deposits
correspond to the so-called “Nubian Sandstones” of Sudan, and the equivalent series of
Egypt, Ethiopia and Somalia. In Central Sudan, the sandstone are alluvial, deposited from
braided rivers under a dry tropical climate. They grade into alluvial plain and beach
deposits in northern and eastern Sudan, Egypt, Ethiopia and Somalia. The source
province was a north-south basement high, the Butana Massif, which extended northward
into Egypt and eastward into Ethiopia and Somalia (Ethiopia-Sudan High, Harar-Nogal
Swell). Nubian Sandstones were deposited in extensional tectonic framework. Old
lineaments were rejuvenated as normal and strike-slip faults. Several geodynamics event
could have interfered: northward drift of the African craton and downwarping of its
northern margin as evidenced by Tethys transgressions, Indian Ocean opening and
progressive uplift of the eastern margin of Africa, eastern updoming preceding the Red
Sea and Aden Gulf opening. ISSN: 1464-343X.

Beaumont T.E. Kennie T.J.M and Matthews M.C. 1985. “Interpretation of
Landsat Satellite Imagery for Regional Planning Studies (North Africa).” Surrey
University Press, Blackie Group; US distributors Halsted Press. Descriptors: Remote
Sensing, Gis and Mapping; Benin; water resources; Somalia; agricultural; Sudan;
highway; Niger. Abstract: Three major themes are detailed: 1) applications in planning
and regional engineering: highway transportation, urban and development planning,
hazard studies and geographical databases; 2) the interpretation of engineering data from
Landsat imagery, 3) examples of applications in feeder road planning in Benin, water
resources in Somalia, agricultural development in Sudan, and highway maintenance
planning in Niger.-after Author. In: Remote sensing in civil engineering (1985) p. 162-
203; Notes: Special Features: 6 figs, 23 photos, 65 refs. OCLC Accession Number:
0550160.

Beaumont, T. E. 1982. “Land Capability Studies from Landsat Satellite Data for
Rural Road Planning in North-East Somalia; Terrain Evaluation and Remote Sensing for
Highway Engineering in Developing Countries; Proceedings of a Symposium at OECD.”
Supplementary Report- Transport and Road Research Laboratory. Volume 690, Pages
86-95. Descriptors: Africa; developing countries; East Africa; engineering geology;
geophysical surveys; highways; imagery; Landsat; northeastern Somali Republic;
planning; remote sensing; satellite methods; Somali Republic; surveys; terranes. Notes:
References: 8; sketch maps. ISSN: 0305-1315.

Beazeley, G. A. and Somaliland Field Force. 1904. “Compass Road Traverse.
Galkayu to Bohotele.” Somaliland Field Force; Africa; Eastern. Descriptors: Manuscript
(mss). Notes: Description: 1 map. Geographic: Gaalkacyo (Somalia)- Maps. Bohatele
(Somalia)- Maps. Notes: Manuscript. Relief shown as form lines. Shows: roads with
distances, tracks. “Copied by S.S. Bhamba Ram.” Scale 1:253,440. Cartgrph Code:
Category of scale: a Constant ratio linear horizontal scale: 253440; General Info:
Coverage: Gaalkacyo to Bohotele, passing through Ethiopia. Other Titles: Galkayu to
Bohotele. Responsibility: Capt. G.A. Beazeley. Worldcat Accession Number: 48597974,
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Beazeley, G. A. and Somaliland Field Force. 1903. “Compass Road Traverse.
Galkayu to Bohodle.” Somaliland Field Force; Africa; Eastern. Descriptors: Manuscript
(mss). Notes: Description: 1 map. Geographic: Gaalkacyo (Somalia)- Maps. Bohodle
(Somalia)- Maps. Notes: Manuscript. Relief shown as form lines. Shows: roads with
distances, tracks. With pin pricks following the route. Scale 1:253,440. Cartgrph Code:
Category of scale: a Constant ratio linear horizontal scale: 253440; General Info:
Coverage: Gaalkacyo to Bohodle, passing through Ethiopia. Other Titles: Galkayu to
Bohodle. Responsibility: Capt. G.A. Beazeley. OCLC Accession Number: 48597955.

Behi, M., Mohamed, S. and Abukar, A. K. 1991. “Somalian Gulf of Aden
Petroleum Geology and Regional Geophysical Evaluation; AAPG International
Conference; Abstracts.” AAPG Bull. Aug. Volume 75, Issue 8, Pages 1405. Descriptors:
Africa; Arabian Sea; biostratigraphy; Cenozoic; cores; Cretaceous; cuttings; East Africa;
economic geology; geophysical methods; geophysical surveys; Gulf of Aden; Indian
Ocean; Jurassic; lithostratigraphy; Mesozoic; Miocene; Neogene; Oligocene;
paleoenvironment; Paleogene; petroleum; petroleum exploration; seismic methods;
Somali Republic; structural traps; surveys; Tertiary; traps; well-logging; wells. ISSN:
0149-1423.

Bellahsen, N., Faccenna, C., Funiciello, F., Daniel, J. M. and Jolivet, L. 2003.
“Why did Arabia Separate from Africa? Insights from 3-D Laboratory Experiments.”
Earth and Planetary Science Letters. November 30. Volume 216, Issue 3, Pages 365-381.
Abstract: We have performed 3-D scaled lithospheric experiments to investigate the role
of the gravitational force exerted by a subducting slab on the deformation of the
subducting plate itself. Experiments have been constructed using a dense silicone putty
plate, to simulate a thin viscous lithosphere, floating in the middle of a large box filled
with glucose syrup, simulating the upper mantle. We examine three different plate
configurations: (i) subduction of a uniform oceanic plate, (ii) subduction of an oceanic-
continental plate system and, (iii) subduction of a more complex oceanic-continental
system simulating the asymmetric Africa-Eurasia system. Each model has been
performed with and without the presence of a circular weak zone inside the subducting
plate to test the near-surface weakening effect of a plume activity. Our results show that a
subducting plate can deform in its interior only if the force distribution varies laterally
along the subduction zone, i.e. by the asymmetrical entrance of continental material along
the trench. In particular, extensional deformation of the plate occurs when a portion of the
subduction zone is locked by the collisional process. The results of this study can be used
to analyze the formation of the Arabian plate. We found that intraplate stresses, similar to
those that generated the Africa-Arabia break-up, can be related to the Neogene evolution
of the northern convergent margin of the African plate, where a lateral change from
collision (Mediterranean and Bitlis) to active subduction (Makran) has been described.
Second, intraplate stress and strain localization are favored by the presence of a weakness
zone, such as the one generated by the Afar plume, producing a pattern of extensional
deformation belts resembling the Red Sea-Gulf of Aden rift system.

Bellahsen, N., Fournier, M., d’/Acremont, E., Leroy, S. and Daniel, J. M. 2006.
“Fault Reactivation and Rift Localization: Northeastern Gulf of Aden Margin.”
Tectonics. FEB 17. Volume 25, Issue 1, Pages TC1007. Abstract: [1] The Gulf of Aden
and the Sheba spreading ridge ( Gulf of Aden) forms the southern boundary of the
Arabian Plate. Its orientation (075°E) and its kinematics (about 030°E divergence) are
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interpreted as the result of an oblique rifting. In this contribution, a field study in the
northeastern Gulf of Aden allows us to confirm the Oligo-Miocene synrift directions of
extension and to precise the normal fault network geometry. The synrift extensions are
020° E and 160°E (possibly in this chronological order); the normal faults strike 070°E,
090°E, and 110°E. The results show that some characteristics are consistent with oblique
rifting analogue models, while some others are not. Especially, fault reactivation of
Mesozoic structures is shown to have occurred significantly at the beginning and during
rifting. These data are therefore compared to analogue models of oblique reactivation,
and this comparison demonstrates that fault reactivation played a key role during the
early stage of the Gulf of Aden rifting. Finally, scenarios of the lithospheric evolution
during the eastern Gulf of Aden opening (preexisting weaknesses in the lithosphere or
not) are discussed to better constrain the deformation history of the northern margin.
Especially, we show that rift localization processes may imply stress rotations through
time.

Bellieni, G., Brotzu, P., Morbidelli, L., Nicoletti, M., Piccirillo, E. M. and
Traversa, G. 1983. “Pre-Rift and Rift Stage Volcanism in East Africa (SE Ethiopia-
Somalia and East Kenya); Tezisy, 27-y Mezhdunarodnyy Geologicheskiy Kongress--
Abstracts, 27th International Geological Congress.” Report of the ...Session- International
Geological Congress. Volume 27, Issue 3, Pages 125-126. Descriptors: Africa; East
Africa; eastern Kenya; Ethiopia; Kenya; rift zones; Somali Republic; southeastern
Ethiopia; structural geology; tectonics; volcanoes. Notes: IGC, International Geological
Congress. ISSN: 1023-3210.

Beltrandi, M. and Pyre, A. 1973. “Geologic Evolution of South-West Somalia.”
France: Assoc. Serv. Geol. Afric., Paris, France. Descriptors: Africa; East Africa; Somali
Republic; southwestern Somali Republic; structural geology. Database: GeoRef.
Accession Number: 1998-011099;1998-011100.

Beltrando G and Camberlin P. 1993. “Interannual Variability of Rainfall in the
Eastern Horn of Africa and Indicators of Atmospheric Circulation.” Int. J. Climatol.
Volume 13, Issue 5, Pages 533-546. Descriptors: Geographical Abstracts: Physical
Geography; Clouds, fog, precipitation; rainfall; Southern Oscillation; interannual
variability; rainy season; teleconnections; atmospheric circulation; ENSO. Notes:
Ethiopia Indian Ocean Somalia Africa- (East). Abstract: The results indicate significant
negative correlations between northern autumn rains in Somalia and the Southern
Oscillation during the same season. These rains are also negatively correlated with
pressure in the Western Indian Ocean, and positively correlated in the Eastern Indian
Ocean. The reverse pattern is shown with sea-surface temperature. Central Ethiopia
summer rains, in contrast, indicate significant positive correlations with the Southern
Oscillation, at zero and 3 months lag. EI Nino years often correspond to drought years in
this region. Evidence of an inverse relationship between the amount of rainfall in
Ethiopia during summer (especially during September) and both the pressure and sea
temperature over the Indian Ocean is also given. Correlations with the Arabian Sea are
particularly strong. These results suggest that, although summer rains over Ethiopia are
said to be related to the monsoon air flow from the Congo Basin and the Atlantic Ocean,
there also exist quite strong connections with the surface conditions prevailing in the
Indian and Pacific Oceans. ISSN: 0899-8418.
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Belyavskiy, G. A. 1977. Fiziko-Mekhanicheskiye Svoystva Donnykh Osadkov
Severnoy Chasti Indiyskogo Okeana. Translated title: Physical and Mechanical Properties
of Bottom Sediments from the Northern Part of the Indian Ocean. USSR: Nauk. Dumka,
Kiev, USSR. Descriptors: active specific surface; Arabian Sea; Bay of Bengal; chemical
composition; data; density; depth; engineering geology; grain size; Gulf of Aden; Indian
Ocean; materials; Mid-Indian Ridge; moisture; north; ocean floors; oceanography;
petrology; physical properties; plasticity; pore water; porosity; properties; sediments;
Somali Basin. Notes: References: 67; illustrations incl. tables, strat. cols., sketch maps;
Latitude: N220000, E1100000 Longitude. Database: GeoRef. Accession Number: 1977-
047784,

Bendavid-Val A. 1989. “Rural-Urban Linkages: Farming and Farm Households in
Regional and Town Economies.” Review of Urban & Regional Development Studies.
Volume 1, Issue 2, Pages 89-97. Descriptors: Regional And Spatial Development And
Planning; regional development; farm household income; nonfarm economy; rural urban
exchange. Notes: Kenya Somalia. Abstract: While it is known that agricultural expansion
is critical to growth in nonfarm sectors of rural regions, the extent and mechanisms of
economic interdependency between agriculture and other sectors remains an inadequately
understood aspect of the rural-urban economic growth dynamic. Least well understood
are the linkages between household farm income and development of town economies.
This paper presents findings from rural-urban exchange research in rural regions of
Kenya and Somalia that provide insights into relationships between agriculture and the
nonfarm economy, and offers conclusions for rural regional development strategies.
ISSN: 0917-0553.

Bendick R, Klemperer S, McClusky S, Bilham R and Asfaw L. 2006.
“Distributed Nubia-Somalia Relative Motion and Dike Intrusion in the Main Ethiopian
Rift.” Geophysical Journal International. Volume 165, Issue 1, Pages 303-310.
Descriptors: Regional structure and tectonics; viscoelasticity; rifting; tectonic evolution
Species Term: Somalia. Notes: Additional Info: United Kingdom; References: Number:
50; Geographic: Ethiopian Rift East African Rift Sub-Saharan Africa Africa. Abstract:
The Main Ethiopian Rift (MER) in central Ethiopia extended in the rift-normal direction
at a mean rate of 4.0 £ 0.9 mm yr-1(1&sigma;) during the period 1992-2003, nearly a
factor of two slower than the opening rate estimated from global plate motion inversions.
Rift opening near a geodetic array during this period was accommodated by a single dike
injection event in 1993, spatially coincident with active magmatic segments, probably
triggered by observed seismicity. Following dike injection, the crust in the rift relaxed as
a layered medium, with a &sim;15-km-thick elastic lid over a viscous half space of 1018
Pa s. Diking, rather than normal faulting on rift-bounding faults, appears to be the
predominant mechanism of extension in the MER, explaining the very low regional rates
of moment release. The length scale and temporal behaviour of surface displacements
require viscoelastic rheology in the rift. ISSN: 0956-540X; 1365-246X.

Benedini, M. 1983. E' Possible Costruire War Di Grandi Dimensioni? Translated
title: Is Construction Possible on Large Scales? Somalia: Somali National University,
Mogadishu, Somalia. Descriptors: Africa; catchment hydrodynamics; construction;
dimensions; East Africa; hydrodynamics; hydrology; Somali Republic; water resources.
Database: GeoRef. Accession Number: 1998-015572.
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Benini, G. Baraldi, G. Falciai, M. and Farah, A. A. 1985. Irrigazione e Drenaggio
Nei Terreni Salsi. Translated title: Irrigation and Drainage in Saline Soils. Somalia:
Universita Nazionale Somala, Mogadishu, Somalia. Descriptors: Africa; agriculture;
drainage basins; East Africa; hydrology; irrigation; salinity; soils; Solonchak soils;
Somali Republic; water. Database: GeoRef. Accession Number: 1998-015573.

Benny, P. N. 2002. “Variability of Western Indian Ocean Currents.” West.Indian
Ocean J.Mar.Sci. Volume 1, Issue 1, Pages 81-90. Descriptors: Water circulation; Water
currents; Dynamic topography; Variability; Somali Current; Indian Ocean; Marine. TR:
KE0300038. Abstract: In the study reported, an attempt was made to understand the
intra-annual variability of the western Indian Ocean circulation by estimating the monthly
dynamic topography with respect to 400db. The major currents in the western Indian
Ocean are clearly depicted in the topography. Among the currents, the Somali Current
exhibits strong annual variability. Eddy circulation is prominent in the northern part of
the Somali Current during the southwest monsoon period. Seasonal variability is also
noticed in the North Equatorial Current. Slight spatial and temporal changes are noticed
in the South Equatorial Current and Equatorial Counter Current. The Equatorial Jet flow
occurs in the monsoon transition periods of May and November between the equator and
3 alpha South. ISSN: 0856-860X.

Benvenuti, G., Vallario, A., Salad, M. H. and Shire, Y. O. 1987. “Problematiche
Idrogeologiche e Stima Delle Risorse Idriche Della Formazione Di Baidoa Nella Regione
Di Bay (Somalia Sud-Occidentale).” Geologia Applicata e Idrogeologia. Volume 22,
Pages 83-103. Descriptors: Geographical Abstracts: Physical Geography; water resource
estimation; permeability; hydrologic balance; rainfall; evapotranspiration. Notes:
Somalia- Bay Region- Baidoa Formation. Abstract: This research considered the
hydrogeologic conditions of the various lithotypes outcropping over a very large area
roughly including Baidoa, Oddur and Dinsor. Data collected at the Baidoa meteorological
station, roughly representative of the climatic conditions of the studied area gave average
annual rainfall as 581.5 mm; average annual temperature as 26.3°C, and annual
evapotranspiration as 582 mm. Water falling on the limestones was calculated to be about
9900; 106 m3/year. A conservative estimate of evapotranspiration was considered to be
99% of the annual rainfall. The average water available in the carbonatic structure thus
turns out to be approximately 98; 106 m3/year or 5900 m3/year per square kilometer of
outcropping limestone. The average outflow values (wells 3 I/s; springs 0.6 1I/s) are about
8.5- 9; 106 m3/year, or about 10% of the average annual infiltration. ISSN: 0435-3870.

Benvenuti, G. Hussein Salad, M. Omar Shire Yusuf and Vallario, A. 1993.
Preliminary Hydrogeologic Balance of the Baidoa Formation (Bay Region, South West
Somalia). Firenze; Istituto Agronomico L'Oltremar; 1993. Relazioni E Monografie
Agrarie Subtropicali E Tropicali Nuova Seriel13 B, pages: 665-670. International
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Accession Number: 34175029.
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Preliminary Hydrogeological Balance of the Baidoa Formation in the Bay Region,
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resources. OCLC Accession Number: 34175029.
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“Problematiche Idrogeologiche e Stima Delle Risorse Idriche Della Formazione Di
Baidoa Nella Regione Di Bay (Somalia Sud-Occidentale). Hydrogeologic Problems and
Estimating Water Resources of the Baidoa Formation in the Bay Region, Southwestern
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Berg, Hans Dietmar. 1977. “Grundwasserneubildung Durch Fluss-Infiltration In
Somalia/Ostafrika.” Translated title: “Left Bracket Ground Water Replenishment by
River Infiltration in Somalia, East Africa Right Bracket.” GWF, Das Gas- Und
Wasserfach: Wasser/Abwasser. Volume 118, Issue 9, Pages 411-414. Descriptors: Water
Resources; Hydrology. Abstract: Within the framework of a development and project
undertaken by the German Society for Technical Cooperation, a search was made for new
water supplies for a number of cities in Somalia. Three of the sites investigated lie in the
vicinity of the Scebelli River, the second largest river in the country, which, however,
carries water for only two-thirds of the year. In this connection an attempt was made to
study the infiltration from the river and to determine quantitatively the volume of water
infiltrating into the ground water, in order to be able to establish the amounts required for
replenishment with the aid of a long-term ground water balance.
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hydrogeology; igneous rocks; Kenya; magnetic methods; metamorphic rocks; movement;
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Notes: With discussion; illustrations. Database: GeoRef.
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Publisher unknown, Mogadishu, Somalia. Descriptors: Africa; East Africa; ground water;
Mogadishu Somali Republic; pumping; Somali Republic; water resources; water wells;
wells. Database: GeoRef. Accession Number: 1998-015575.

Bertonelli, P. 1937. Cenni Monografici Sul Paese Del Gherire. Translated title:
Monographic Outlines on Gherire City. Somalia: Publisher unknown, Mogadishu,
Somalia. Descriptors: Africa; areal geology; East Africa; Gherire Somali Republic;
Somali Republic. Notes: illustrations incl. sketch map. Database: GeoRef. Accession
Number: 1998-015576.

Besairie, Henri. 1949. “La Cote Francaise des Somalias.” Pages 116. Descriptors:
Physical geography- Somaliland, French; Somaliland, French- Description and Travel.
Notes: At Head of Title: Haut Commissariat de Madagascar et Dependences. Database:
USGS Library.

Besairie, Henri. 1946. Notice Explicative de la Carte Géologique de la Cote Des
Somalis Au 1:50 000. Translated title: Explanatory Note of the Geologic Map of the
Somali Coast, 1:50 000. France: Imprimerie Nationale, Paris, France. Descriptors: Africa;
East Africa; geologic maps; maps; Somali Republic. Database: GeoRef. Accession
Number: 1996-040100.

Besairie, Henri. 1941. “Notes Hydrologiques et Pedologiques sir la Somalie
Francaise.” Bull. Soc. Hist. Nat. Toulouse. Volume 76, Pages 305-338. Descriptors:
Africa; Djibouti; East Africa; French Somaliland, hydrogeology and soils; soils; water
supply. Notes: sk. Maps. Abstract: Notes on the regional ground-water aquifers and soils
of French Somaliland, in relation to the basalt terrain and overlying lacustrine, alluvial,
and coastal deposits. Chemical analyses of waters and soils are included. ISSN: 0366-
3477.

Besteman, C. and Mabry, J.B. 1996. “Dhasheeg Agriculture in the Jubba Valley,
Somalia.” University of Arizona Press. Descriptors: 53-68; Irrigated agriculture- 74.1.8;
flood recession agriculture; state intervention; resource management; social organisation.
Abstract: Drawing on data collected during twelve months of fieldwork in a village in the
mid-valley, discusses the importance of dhasheeg agriculture to subsistence, analyzing
risk minimization strategies used by local farmers. The point is to demonstrate how
flexibility is maintained and stratification stifled in the social organization of flood
recession agriculture. Concludes with some remarks on the nature of the conflict between
local management of resources and state intervention in local resource management (in
the form of new tenure laws, titling programs, development projects), and the place of
irrigable land in contemporary war-torn Somalia. Notes: In: Canals and communities:
small-scale irrigation systems (1996) p. 53-68; References: 38; Geographic: Somalia-
Jubba Valley; Notes: Special Features: 1 map, 38 references, 1 table; Update: A 05 JAN
1998. ISBN: 0816515921; OCLC Accession Number: 2063389.

Beydoun, Z. R. 1970. “Southern Arabia and Northern Somalia; Comparative
Geology; A Discussion on the Structure and Evolution of the Red Sea and the Nature of
the Red Sea, Gulf of Aden and Ethiopia Rift Junction.” Philosophical Transactions of the
Royal Society of London, Series A: Mathematical and Physical Sciences. Volume 267,
Issue 1181, Pages 267-292. Descriptors: Africa; Arabian Peninsula; areal geology; Asia;
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East Africa; explanatory text; geologic; maps; north; regional; Somali Republic; South;
Yemen. Notes: illustrations (incl. colored geol. maps under separate cover). ISSN: 0080-
4614.

Beydoun, Z. R. 1969. “Southern Arabia and Somalia, Comparative Geology; the
Structure and Evolution of the Red Sea and the Nature of the Red Sea, Gulf of Aden and
the Ethiopian Rift Junction.” Descriptors: Africa; Arabian Peninsula; Asia; continental
drift; East Africa; regional; Saudi Arabia; Saudi Arabia-Somalia relations; Saudi Arabia-
Somalia structural relations; Somali Republic; South; structural geology; tectonics.
Notes: The Royal Society, London; Abstract: Reconstruction of pre-drift configuration.
Database: GeoRef.

Beydoun, Z. R. and Royal Society (Great Britain). 1970. “Geological Map,
Northern Somalia and Socotra, Gulf of Aden.” Philosophical Transactions of the Royal
Society of London. Volume 267. London: Royal Society. Descriptors: Geology- Aden,
Gulf of- Maps; Geology- Somalia- Maps; Geology- Yemen (Republic)- Socotra- Maps;
Coasts- Somalia- Maps. Notes: Description: 1 map; color; 26 x 123 cm. Scale [ca.
1:1,200,000]; Lambert conical orthomorphic proj. (E 430--E 550/N 130--N 100).
Cartgrph Code: Category of scale: a Constant ratio linear horizontal scale: 1200000
Coordinates--westernmost longitude: E0430000 Coordinates--easternmost longitude:
E0550000; Notes: Issued with text: A discussion on the structure and evolution of the
Red Sea and the nature of the Red Sea, Gulf of Aden and Ethiopia Rift Junction
organized by H.L. Falcon, Red Sea Discussion Meeting, 1969. (Philosophical
transactions of the Royal Society of London, A.). In upper right margin: Beydoun (Red
Sea Discussion). Phil. trans. Roy. Soc. A. “Figure 3.” Responsibility: compiled by Z.R.
Beydoun. ISSN: 0261-0523. Library of Congress; LCCN: 89-691382.

Beydoun, Z. R. and Sikander, A. H. 1992. “Red Sea- Gulf of Aden: Re-
Assessment of Hydrocarbon Potential.” J. Pet. Geol. Volume 15, Issue 2, Pages 245-246.
Descriptors: Petroleum geology; Tectonics; Stratigraphy; Sedimentology; Geochemistry;
Petroleum prospecting. Abstract: The results and conclusions of the UNDP/World Bank
Red Sea- Gulf of Aden Regional Hydrocarbons Study Project (June, 1989- January,
1992) are summarised. These results were derived from detailed examination of pooled
public-sector data provided to the project by the participating bordering states in the
region; these included samples and logs from ca. 56 wells drilled in the two basins (out of
a total of 71 wells), and some 30,000 line-kms of reflection seismic (out of 110,000 km
available). Well logs were digitised and correlated, and basin-wide biostratigraphic,
lithostratigraphic and paleoenvironmental studies, source-rock organic richness, quality
and maturity studies and sedimentological analyses were performed by contracted
specialist staff in the UK and France, and integrated with basin-wide seismic structural
and isopach mapping for selected regional reflectors/intervals by national task forces in
Cairo under project supervision; academically derived crustal seismic and other
geophysical data, and industrially derived velocity and other borehole data were also
integrated for the Red Sea. Modelling, utilising recently acquired geophysical data,
indicates crustal asymmetry for the Red Sea rift, with oceanic crust of pull-apart basin
type flooring some portions of offshore Egypt and Sudan on the west, and stretched
continental crust underlying the eastern Arabian flank. These results suggest that sinistral
strike-slip processes controlled the initial break-up of the Arabian Plate, shaping the
African flank as a sharp plate boundary. Similar processes appear to have initially shaped
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the Somalia flank of the Gulf of Aden rift. Only later did true sea-floor spreading
propagate: 10-12 million years ago in the eastern Gulf of Aden; and < ca. 5 million years
ago in the western Gulf of Aden, Afar and the southern/central Red Sea. Biostratigraphic
work shows deep subsidence and ocean-water inundation commenced in the late middle
Oligocene in the Gulf of Aden, in the late Oligocene in the southern Red Sea, and in the
early Miocene in the Central Red Sea/Gulf of Suez. ISSN: 0141-6421.

Beydoun, Ziad R. 1982. “The Gulf of Aden and Northwest Arabian Sea.” United
States: Plenum Press, New York, United States. Descriptors: Afar; Africa; Arabian
Peninsula; Arabian Sea; Asia; Dhofar; Djibouti; East Africa; Ethiopia; geologic maps;
Gulf of Aden; Indian Ocean; maps; northwestern Arabian Sea; Oman; Phanerozoic; plate
tectonics; Precambrian; Socotra; Somali Republic; stratigraphy; tectonophysics; Yemen.
Notes: References: 174; illustrations incl. 2 tables, sects., geol. sketch maps. ISBN:
0306377764.

Beyene A and Abdelsalam M.G. 2005. “Tectonics of the Afar Depression: A
Review and Synthesis.” Journal of African Earth Sciences. Volume 41, Issue 1-2, Pages
41-59. Descriptors: Plate tectonics; rifting; tectonics Species Term: Nubian; Somalia.
Notes: Additional Info: United Kingdom; References: Number: 101; Geographic: Afar
East Africa Sub-Saharan Africa Africa Eastern Hemisphere World. Abstract: This article
outlines geomorphological and tectonic elements of the Afar Depression, and discusses
its evolution. A combination of far-field stress, due to the convergence of the Eurasian
and Arabian plates along the Zagros Orogenic Front, and uplift of the Afar Dome due to a
rising mantle plume reinforced each other to break the lithosphere of the Arabian-Nubian
Shield. Thermal anomalies beneath the Arabian-Nubian Shield in the range of 150°C-
200°C, induced by a rising plume that mechanically and thermally eroded the base of the
mantle lithosphere and generated pulses of prodigious flood basalt since &sim;30 Ma.
Subsequent to the stretching and thinning the Afar Dome subsided to form the Afar
Depression. The fragmentation of the Arabian-Nubian Shield led to the separation of the
Nubian, Arabian and Somalian Plates along the Gulf of Aden, the Red Sea and the Main
Ethiopian Rift. The rotation of the intervening Danakil, East-Central, and Ali-Sabieh
Blocks defined major structural trends in the Afar Depression. The Danakil Block
severed from the Nubian plate at 20 Ma, rotated anti-clockwise, translated from lower
latitude and successively moved north, left-laterally with respect to Nubia. The westward
propagating Gulf of Aden rift breached the Danakil Block from the Ali-Sabieh Block at
&sim;2 Ma and proceeded along the Gulf of Tajura into the Afar Depression. The
propagation and overlap of the Red Sea and the Gulf of Aden along the Manda Hararo-
Gobaad and Asal-Manda Inakir rifts caused clockwise rotation of the East-Central Block.
Faulting and rifting in the southern Red Sea, western Gulf of Aden and northern Main
Ethiopian Rift superimposed on Afar. The Afar Depression initiated as diffused extension
due to far-field stress and area increase over a dome elevated by a rising plume. With
time, the lithospheric extension intensified, nucleated in weak zones, and developed into
incipient spreading centers. ISSN: 0899-5362.

Bibliography on Desert Soils of Egypt, Eritrea, Somaliland, Aden, (1964-1931).
1964. Harpenden: Descriptors: 15 pages. ISBN: 000294476. OCLC Accession Number:
67333319.

Bibolini, A. 1922. “Contributions a I'Etude De La Geologie De I'Afrique
Orientale Italienne. » Translated title : « Contributions to the Study of the Geology of the
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Italian East Africa.” Report of the ...Session- International Geological Congress. Volume
13, Pages 798-817. Descriptors: Africa; areal geology; East Africa; Eritrea; Ethiopia;
Somali Republic. Notes: SP: IGC, International Geological Congress; Volume 2. ISSN:
1023-3210.

Bigazzi, G. Bonadonna, F. P. Di Paola, G. M. and Giuliani, A. 1993. K-Ar and
Fission Track Ages of the Last VVolcano-Tectonic Phase in the Ethiopian Rift Valley,
(Tullu Moye Area). Firenze; Istituto Agronomico L'Oltremar; 1993. Relazioni E
Monografie Agrarie Subtropicali E Tropicali Nuova Seriel13 A, pages: 311-322.
International Meeting; 1st- 1987 Nov: Mogadishu. Notes: Geology of Somalia and
surrounding regions: Geology and mineral resources of Somalia and surrounding regions.
OCLC Accession Number: 34175029.

Bigi, F. Funaioli, U. and Gatti, V. 1970. L'Opera Della SAIS in Somalia;
Significato e Valore Delle Realizzazioni, Delle Esperienze e Degli Studi Compiuti Della
SAIS Nei Suoi 44 Anni Di Vita. Work of SAIS in Somalia; Significance and Value of the
Realization, of the Experience and of the Complete Studies of SAIS in their 44 Years of
Existence. Italy: SAIS, Milan, Italy. Descriptors: Africa; agriculture; East Africa; Giuba
River; SAIS; Shebelle River; Somali Republic; water resources. Database: GeoRef.
Accession Number: 1998-015578.

Bigioggero, B. Dal Piaz, G. V. Del Moro, A. and Ibrahim, H. A. 1993. Pan-
African Foliated Granites and Post-Tectonic Granitoids from North-Eastern Somalia.
Firenze; Istituto Agronomico L'Oltremar; 1993. Relazioni E Monografie Agrarie
Subtropicali E Tropicali Nuova Seriel13 A, pages: 91-118. International Meeting; 1st-
1987 Nov: Mogadishu. Notes: Geology of Somalia and surrounding regions: Geology
and mineral resources of Somalia and surrounding regions. OCLC Accession Number:
34175029.

Bile, K., Isse, A. and Mohamud, O., et al. 1994. “Contrasting Roles of Rivers and
Wells as Sources of Drinking Water on Attack and Fatality Rates in a Hepatitis E
Epidemic in Somalia.” American Journal of Tropical Medicine and Hygiene. Oct.
Volume 51, Issue 4, Pages 466-474. Descriptors: Acute Disease; Adolescent; Adult; Age
Factors; Child; Child, Preschool; Disease Outbreaks; Female; Fresh Water; Hepatitis
Antibodies/blood; Hepatitis E/epidemiology/mortality; Hepatitis E virus/immunology;
Humans; Incidence; Infant; Male; Middle Aged; Pregnancy; Pregnancy Complications,
Infectious; epidemiology; mortality; Rain; Research Support, Non-U.S. Gov't; Seasons;
Sex Factors; Somalia-epidemiology; Water Supply. Notes: LR: 20041117; (Hepatitis
Antibodies). Abstract: In early 1988, an increased incidence of acute hepatitis was
observed in villages along the Shebeli River in the Lower Shebeli region of Somalia. This
was followed by a large epidemic that lasted until late 1989. In a survey of 142 villages
with a population of 245,312 individuals, 11,413 icteric cases were recorded, of which
346 died, corresponding to an attack rate and a case fatality rate of 4.6% and 3.0%,
respectively. The etiologic role of hepatitis E virus (HEV) in this epidemic was proven by
demonstrating anti-HEV in 128 of 145 sampled cases as a sign of recent infection with
HEV. In three villages, where a special study protocol was implemented, the attack rate
was found to increase significantly with age from 5% in the group 1-4 years of age to
13% in the group 5-15 years of age and to 20% for persons older than 15 years of age.
Among cases 20-39 years of age, the female-to-male ratio was 1.5:1, which was a
significant predominance of females. As in other hepatitis E outbreaks, there was a high
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fatality rate in pregnant females, estimated to be 13.8%. The epidemic peaked with the
rise in the level of the river during rainfall, suggesting that the disease was waterborne.
The attack rate was higher (6.0%) in villages supplied with river water, while fewer cases
were recorded in those relying on wells or ponds for their water supply, 1.7% and 1.2%,
respectively. ISSN: 0002-9637.

Binda, P. L. Omenetto, P. and Warden, A. J. 1993. Mineral Deposits and
Occurrences in the Precambrian of Northeast Africa and Arabia: A Review. Firenze;
Istituto Agronomico L'Oltremar; 1993. Relazioni E Monografie Agrarie Subtropicali E
Tropicali Nuova Seriell3 B, pages: 429-516. International Meeting; 1st- 1987 Nov:
Mogadishu. Notes: Geology of Somalia and surrounding regions: Geology and mineral
resources of Somalia and surrounding regions. OCLC Accession Number: 34175029.

Bird, P. 2003. “An Updated Digital Model of Plate Boundaries.” Geochemistry
Geophysics Geosystems. MAR 14. VVolume 4, Pages 1027. Abstract: [1] A global set of
present plate boundaries on the Earth is presented in digital form. Most come from
sources in the literature. A few boundaries are newly interpreted from topography,
volcanism, and/or seismicity, taking into account relative plate velocities from magnetic
anomalies, moment tensor solutions, and/or geodesy. In addition to the 14 large plates
whose motion was described by the NUVEL-1A poles (Africa, Antarctica, Arabia,
Australia, Caribbean, Cocos, Eurasia, India, Juan de Fuca, Nazca, North America,
Pacific, Philippine Sea, South America), model PB2002 includes 38 small plates
(Okhotsk, Amur, Yangtze, Okinawa, Sunda, Burma, Molucca Sea, Banda Sea, Timor,
Birds Head, Maoke, Caroline, Mariana, North Bismarck, Manus, South Bismarck,
Solomon Sea, Woodlark, New Hebrides, Conway Reef, Balmoral Reef, Futuna,
Niuafo'ou, Tonga, Kermadec, Rivera, Galapagos, Easter, Juan Fernandez, Panama, North
Andes, Altiplano, Shetland, Scotia, Sandwich, Aegean Sea, Anatolia, Somalia), for a total
of 52 plates. No attempt is made to divide the Alps-Persia-Tibet mountain belt, the
Philippine Islands, the Peruvian Andes, the Sierras Pampeanas, or the California-Nevada
zone of dextral transtension into plates; instead, they are designated as “orogens” in
which this plate model is not expected to be accurate. The cumulative-number/area
distribution for this model follows a power law for plates with areas between 0.002 and 1
steradian. Departure from this scaling at the small-plate end suggests that future work is
very likely to define more very small plates within the orogens. The model is presented in
four digital files: a set of plate boundary segments; a set of plate outlines; a set of outlines
of the orogens; and a table of characteristics of each digitization step along plate
boundaries, including estimated relative velocity vector and classification into one of 7
types (continental convergence zone, continental transform fault, continental rift, oceanic
spreading ridge, oceanic transform fault, oceanic convergent boundary, subduction zone).
Total length, mean velocity, and total rate of area production/destruction are computed
for each class; the global rate of area production and destruction is 0.108 m(2)/s, which is
higher than in previous models because of the incorporation of back-arc spreading.

Bisson, Robert A. and Lehr, Jay H. 2004. Modern Groundwater Exploration;
Discovering New Water Resources in Consolidated Rocks using Innovative
Hydrogeologic Concepts, Exploration, Drilling, Aquifer Testing, and Management
Methods. United States: John Wiley & Sons, Hoboken, NJ, United States. Descriptors:
Africa; Antilles; aquifers; Caribbean region; case studies; East Africa; exploration;
future; global; ground water; history; hydrology; Lesser Antilles; regional; remote
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sensing; reservoir rocks; Somali Republic; Sudan; techniques; technology; Tobago;
Trinidad; Trinidad and Tobago; water quality; water resources; water supply; watersheds;
West Indies. Notes: References: 27; illustrations. ISBN: 0471064602,

Biswas, Asit K., Masakhalia, Y. F. O., Odero-Ogwel, L. A. and Pallangyo, E. P.
1987. "Land use and Farming Systems in the Horn of Africa.” Land use Policy. October
1987, Volume 4, Issue 4, Pages 419-443. Abstract: Efficient land use and farming
systems are essential if agricultural production is to be increased substantially in Africa
on a sustainable basis. Land use and farming systems in the Horn of Africa- Sudan,
Somalia, Ethiopia and Djibouti- are analysed in this article. Policy options and
recommendations to improve the situation in the four countries are outlined. ISSN: 0264-
8377.

Blenkey, Nick. 2005. “Dealing with the Pirates.” Mar. Log. Volume 110, Issue
12, Pages 4. Descriptors: Economic and social effects; Coastal zones; Ships; Military
operations; Naval warfare. Abstract: The problem of piracy of Somalia coast is discussed.
The foiled attack on the Seabourn ship includes the hijacking of two ships carrying world
food program aid. The attackers opened fire on ships and the vessels slowed down or
stopped close to the Somali coast. Vessels protected themselves by staying out of the
region. ISSN: 0897-0491.

Blok, H. P. 1959. "Il Somalo Della Somalia. Grammatica e Testi.” Translated
title: “Somali of Somalia: Grammar and Use.” Ed. Istituto Poligrafico Dello Stato (Roma,
1955). A Cura Dell' Amministrazione Fiduciaria Italiana Della Somalia: Pp. VIII + 404.
Lingua. Volume 8, Pages 111-111.

Blondel, F. 1935. “La Geologie Et Les Ressources Minerales De I'Ethiopie, De La
Somalie Et De I'Eritree.” Chronique Des Mines Coloniales. Oct. Volume 43, Pages 306-
317. Descriptors: Africa; bibliography; East Africa; economic geology; Eritrea; Ethiopia;
geologic maps; historical geology; maps; mineral resources; Somali Republic. Notes:
(Bur. d'Etudes Geol. et Min. Coloniales), an. 4; 5 figs. (incl. geol. map ); Abstract:
Stratigraphy and mineral resources of Ethiopia, Somaliland, and Eritrea; bibliography.
ISSN: 0366-7324.

Blondel, F. b. 1894. La Géologie Et Les Ressources Minérales De I'Ethiopie, De
La Somalie Et De I'Eritrée. Translated title: The Geology and mineral resources of
Ethiopia, Somalia and Eritrea. Paris: Bureau d'études géologiques et miniéres coloniales.
Descriptors: p. 306-317. maps. 27 cm. Geology- Ethiopia; Geology- Somalia; Mines and
mineral resources- Ethiopia; Mines and mineral resources- Somalia. Notes: Caption title.
Extracted from la Chronique des mines coloniales, 4me année, no. 43, 1ler oct. 1935.
“Cette étude n'est aucune fagon originale: elle dérive tout particuliérement des deux
ouvrages principaux de E. Krenkel (1926) et de G. Stefanini (1933) cités dans la
bibliographie.” “Bibliographie": p. 314-317. OCLC Accession Number: 20939775.

Boccaletti, M., Dainelli, P. and Angelucci, A., et al. 1988. “Folding of the
Mesozoic Cover in Sw Somalia: A Compressional Episode Related to the Early Stages of
Indian Ocean Evolution.” J. Pet. Geol. Volume 11, Issue 2, Pages 157-168. Descriptors:
Petroleum Geology- Somalia; Geology- Tectonics. Abstract: The tectonic-sedimentary
evolution of SW and central Somalia is characterized by two main depositional cycles.
The first cycle (Triassic to Early Cretaceous) is characterized by subsiding basins related
to a process of crustal thinning, and is associated with the separation of Madagascar from
Africa, between 165 and 121 million years ago. The second cycle, starting in the Late
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Cretaceous with a regional unconformity, is related to the separation and northeastward
drift of India, at approximately 80 million years ago. The folds that affect the Jurassic and
Early Cretaceous formations of the Lugh-Mandera basin in SW Somalia are the result of
a compressive phase connected with dextral transcurrent movements along NE-SW
trending fracture zones. These zones are developed parallel to the oceanic system of
transform faults, in connection with the change in the stress regime intervening at the
shift of the direction of spreading between the first and the second stages of evolution of
the Indian Ocean. ISSN: 0141-6421.

Boeckelmann, K., Schreiber, W and Schroeder, J.H. 1990. “Sedimentology and
Stratigraphy of Taleh and Karkar Formations (Eocene) in Northern Somalia.” Berliner
Geowissenschaftliche Abhandlungen, Reihe A. Volume 120, Issue 2, Pages 595-620.
Descriptors: Tertiary; sedimentation; transgression/regression; Tertiary; Palaeocene;
Eocene; sea level variation. Notes: Somalia. Abstract: Detailed measuring of sections and
preliminary microfacies analysis combined with biostratigraphical investigations of the
Eocene sediments of N Somalia facilitate the recognition of transgressive and regressive
successions. The Auradu Fm. (Maastrichtian/Lower Eocene) is mainly composed of
uniform, massive platform carbonates. In the upper part of this formation cyclic shelf
carbonates have been deposited; they grade upward into a lagoonal transitional facies.
The Taleh Fm. (Lower/Middle Eocene) is composed of evaporites and carbonates of sub-
to supratidal zones. Following the arid, regressive or offlap model of a vast tidal flat area
with interfingering sabkha and lagoonal environments, vertical and lateral facies
variations can be observed. The generally open marine sediments of Karkar Fm.
(Middle/Upper Eocene) start with a relatively rapid transgression. The distinct regression
in the upper Karkar Fm. confirms a retreat of the sea towards the east in the Upper
Eocene. ISSN: 0172-8784.

Bohannon, R. G. 1989. "Style of Extensional Tectonism during Rifting, Red Sea
and Gulf of Aden." Journal of African Earth Sciences. Volume 8, Issue 2-4, Pages 589-
602. Abstract: Models describing the development of the Red Sea and the Gulf of Aden,
prior to the present periods of sea-floor spreading, include those that use block faulting
on steep normal faults, uniform diffuse shear in continental crust, simple shear on large
detachment faults that cut the entire lithosphere, combinations involving detachment
faults/ductile deformation/plutonic inflation, and ones that minimize the role of
mechanical extension in favor of an earlier stage of sea-floor spreading. Geologic and
geophysical studies from the Arabian continental margin in the southern Red Sea and
LANDSAT analysis of the northern Somalia margin in the Gulf of Aden suggest that the
early continental rifts were long narrow features that formed by extension on closely
spaced normal faults above moderate- to shallow-dipping detachments with break-away
zones defining one rift flank and root zones under the opposing rift flank. The rift flanks
presently form the opposing continental margins across each ocean basin. The
detachment on the Arabian margin dips gently to the west, with a breakaway zone now
eroded above the deeply dissected terrain of the Arabian escarpment. The Arabian
detachment projects westward to middle crustal levels beneath the sediment of the
southern Red Sea coastal plain. Strata in the upper plate dip as steeply as 60° to the west,
and the beds are repeated by numerous planar and listric normal faults that dip to the east.
Most of the faults truncate downward at the detachment. Thus, the upper plate is highly
extended and the rocks in its eastern part have been translated about 20 km westward and
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21/2- to 5-km downward relative to the rest of Arabia. A prominent detachment surface,
with a north dip, is evident in northernmost Somalia where it breaks away north of the
Somalian escarpment in an otherwise undeformed section of cratonic strata of Jurassic to
Eocene age. The upper plate of the Somalian detachment consists of a highly faulted
collage of the cratonic strata. This fault projects to middle crustal levels in the opposing
Arabian margin to the northeast.A model is proposed in which upper crustal breakup
occurs on large detachment faults that have a distinct polarity. Most of the intense
faulting is confined to the upper plates of the detachments, which root in the middle crust.
Deeper extension is accommodated chiefly by ductile shear that results in vertical uplift,
thinning, and lateral expansion of the rocks of the lower crust and the lithospheric mantle.
Thus, lithospheric thinning, the thermal anomaly associated with it, and nearly all
isostatic effects of rifting are confined to the area of the rift, its flanks, or directly beneath
it. Tholeiitic magmatism began, on the Arabian margin, once the crust had thinned to 20-
25 km. It is proposed that most of the continental divergence was accommodated by
disorganized plutonic expansion after that, rather than by mechanical extension, until the
present system of organized sea-floor spreading was established. ISSN: 1464-343X.

Bohra, D. M. 1979. “Patterns of Urban Settlements In Somalia.” GeoJournal.
Volume 3, Issue 1, Pages 63-68. Descriptors: Urban Planning; Regional Planning- Land
Use. Abstract: The paper analyzes the distribution of 68 urban settlements in 14 regions
of the country. The value of near-neighbor statistic (R) shows nearly random pattern of
urban settlements in some regions and approachingly uniform distribution of urban
settlements in other regions. Regional distribution of urban settlements and their growth
have been explained in context of region's geographical, economic and industrial
frameworks. ISSN: 0343-2521.

Bonavia, Franco F., Chorowicz, Jean and Collet, Bernard. 1995. “Have Wet and
Dry Precambrian Crust Largely Governed Cenozoic Intraplate Magmatism from Arabia
to East Africa?" Geophysical Research Letters. 01 Sep. Volume 22, Issue 17, Pages
2337-2340. Descriptors: Afar; Africa; African Plate; Arabian Peninsula; Arabian Plate;
Arabian Shield; Asia; basalts; Burundi; Cenozoic; Central Africa; Congo Democratic
Republic; continental crust; crust; East Africa; East African Rift; Ethiopia; flood basalts;
igneous activity; igneous rocks; intraplate processes; Kenya; lithosphere; mantle plumes;
models; moisture; Nubia; Nubian Shield; plate boundaries; plate tectonics; Precambrian;
Somali Republic; Tanzania; underplating; uplifts; volcanic rocks; water; Yemen; Zaire.
Notes: References: 32; illustrations incl. geol. sketch maps. ISSN: 0094-8276.

Bonini M, Mazzarini F and Abebe T, et al. 2005. “Evolution of the Main
Ethiopian Rift in the Frame of Afar and Kenya Rifts Propagation.” Tectonics. Volume
24, Issue 1, Pages 1-21. Descriptors: Regional structure and tectonics; plate tectonics;
faulting; tectonic evolution; rift zone Species Term: Somalia. Notes: Additional Info:
United States; References: Number: 92; Geographic: Ethiopian Rift East African Rift
Sub-Saharan Africa Africa Eastern Hemisphere World. Abstract: The Main Ethiopian
Rift (MER) has a complex structural pattern composed of southern, central, and northern
segments. Ages of onset of faulting and volcanism apparently indicate a heterogeneous
time-space evolution of the segments, generally referred to as a northward progression of
the rifting process. New structural, petrological, and geochronological data have been
used to attempt reconciling the evolution of the distinct MER segments into a volcano-
tectonic scenario accounting for the propagation of the Afar and the Kenya Rifts. In this
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evolutionary model, extension affected the Southern MER in the early Miocene (20-21
Ma) due to the northward propagation of the Kenya Rift-related deformation. This event
lasted until 11 Ma, then deformation decreased radically and was resumed in Quaternary
times. In the late Miocene (11 Ma), deformation focused in the Northern MER forming a
proto-rift that we consider as the southernmost propagation of Afar. No major extensional
deformation affected the Central MER in this period, as testified by the emplacement at
12-8 Ma of extensive plateau basalts currently outcropping on both rift margins.
Significant rift opening occurred in the Central MER during the Pliocene with the
eruption of voluminous ignimbritic covers (Nazret sequence) exposed both on the rift
shoulders and on the rift floor. The apparent discrepancy between the heterogeneous
propagation of the three MER segments could be reconciled by considering the opening
of Central MER and the later reactivation of the Southern MER as due to a southward
propagation of rifting triggered by counterclockwise rotation of the Somalian plate
starting around 10 Ma. ISSN: 0278-7407.

Bosellini A, Russo A and Schroeder R. 1999. “Stratigraphic Evidence for an
Early Aptian Sea-Level Fluctuation: The Graua Limestone of South-Eastern Ethiopia.”
Cretaceous Res. Volume 20, Issue 6, Pages 783-791. Descriptors: Mesozoic; Aptian;
Cretaceous; eustacy; sea level change Species Term: Somalia; Palorbitolina lenticularis;
Socotra; Orbitolinidae; Foraminifera. Notes: Additional Info: United Kingdom;
References: 53; Geographic: Ethiopia. Abstract: The occurrence of a thin band of marine
limestone (Graua Limestone) within a thick succession of fluviatile sandstones in south-
eastern Ethiopia is direct evidence of flooding of part of the East African craton (Horn of
Africa). According to the presence of abundant orbitolinid foraminifers (Palorbitolina
lenticularis Blumenbach and Praeorbitolina cormyi Schroeder), the age of the Graua
Limestone can be referred to the Early Aptian. Stratigraphy and palaeogeographic
reconstructions for the Early Cretaceous in the surrounding regions (Kenya, Somalia,
Yemen, Socotra, Oman, Syria, Lebanon, Israel, Egypt and Libya) show that the Early
Aptian transgression was of regional extent. Our data seem to confirm that this
transgression was of relatively short duration. This pulse cannot be related to tectono-
eustatic mechanisms, which are too slow. A short-lived event should be invoked: either a
regional tectonic pulse or the desiccation of the proto-South Atlantic. ISSN: 0195-6671.

Bosellini, Alfonso. 1987. The Continental Margins of Somalia; their Structural
Evolution and Sequence Stratigraphy; GeoSom 87; International Meeting; Geology of
Somalia and Surrounding Regions; Abstracts. Somalia: Somali Natl. Univ., Mogadishu,
Somalia. GeoSom 87; Geology of Somalia and Surrounding Regions, Mogadishu.
Somalia Conference: Nov. 23-30, 1987. Descriptors: Afar; Africa; Arabian Sea;
carbonate rocks; Cenozoic; clastic rocks; compression tectonics; continental margin;
Cretaceous; deltaic environment; East Africa; evolution; Gulf of Aden; Indian Ocean;
Jurassic; Karroo Supergroup; Kenya; magnetic anomalies; Mesozoic; Miocene; Neogene;
paleogeography; plate tectonics; rifting; sandstone; sea-level changes; sedimentary rocks;
sedimentation; Somali Republic; stratigraphy; structural geology; tectonics; Tertiary;
transgression; uplifts; Upper Cretaceous. OCLC Accession Number: 34175029.

Bosellini, A., Russo, A., Arush, M. A. and Cabdulgadir, M. M. 1987. "The Oligo-
Miocene of Eil (NE Somalia): A Prograding Coral-Lepidocyclina System."” Journal of
African Earth Sciences. Volume 6, Issue 4, Pages 583-593. Abstract: The Oligo-Miocene
succession of Eil is the product of a depositional regression and constitutes a 120-150 m
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thick depositional sequence that prograded seaward for at least 20-25 km. Its time-
transgressive stratigraphy is documented physically by well exposed tangential
clinoforms (previously considered as evidence of a tectonic coastal flexure) and
biostratigraphically by the occurrence of calcareous nannoplankton, planktonic and
benthonic foraminifera, and a rich coral fauna. The upper boundary of the sequence is
indicated by a reefal toplap, which constitutes the flat surface of the Nogal Plateau. Age
(Chattian to Burdigalian) and toplap relationships of the sequence indicate clearly that
progradation took place after the Late Oligocene flooding which followed the strong fall
of sea-level during the Chattian.Because of the horizontal geometry of the entire
sedimentary system, it has been possible to make a clear environmental reconstruction
and a facies model with original water depths. A worldwide Tertiary facies--the
Lepidocyclina beds-- was confined to the front of the reef, at depths ranging from 35-40
to 120-130 m. ISSN: 1464-343X.

Bosellini, A., Russo, A. and Assefa, G. 2001. "The Mesozoic Succession of Dire
Dawa, Harar Province, Ethiopia.” Journal of African Earth Sciences. VVolume 32, Issue 3,
Pages 403-417. Abstract: The Mesozoic succession of Dire Dawa, Harar Province,
Ethiopia, consists of a lower fluviatile sandstone (Adigrat Sandstone); an intermediate
carbonate-marly unit, formerly called Antalo Limestone; and an upper fluviatile
sandstone (Amba Aradam Formation). This study has shown that the intermediate unit
consists of four different formations grouped into two depositional sequences. These
sequences and their boundaries, Middle-Late Jurassic in age, are well correlated with
sequences recognised throughout East Africa and a large part of Yemen. The base of the
lower sequence (Antalo Supersequence) is time-transgressive (Pliensbachian to
Oxfordian) and is the result of the first flooding of this sector of the Gondwana continent
during the Mesozoic. The second major sequence boundary is also time-transgressive and
corresponds to an abrupt deepening of East Africa and southern Arabia shallow water
ramps and carbonate platforms, a collapse most probably related to the separation of
Madagascar from Africa. A major tectonic event occurred in Early Cretaceous from
northern Ethiopia to Yemen, and southern Ethiopia and Somalia. This vast uplift, testified
by faults and angular uncomformities, was followed by deposition of fluviatile sediments
over the entire region. ISSN: 1464-343X.

Bosellini, Alfonso, Russo, Antonio and Schroeder, Rolf. 1999. "Stratigraphic
Evidence for an Early Aptian Sea-Level Fluctuation: The Graua Limestone of South-
Eastern Ethiopia.” Cretaceous Research. Volume 20, Issue 6, Pages 783-791. Descriptors:
sea-level fluctuations; eustacy; Aptian; Cretaceous; East Africa. Abstract: The occurrence
of a thin band of marine limestone (Graua Limestone) within a thick succession of
fluviatile sandstones in south-eastern Ethiopia is direct evidence of flooding of part of the
East African craton (Horn of Africa). According to the presence of abundant orbitolinid
foraminifers (Palorbitolina lenticularis Blumenbach andPraeorbitolina cormyi
Schroeder), the age of the Graua Limestone can be referred to the Early Aptian.
Stratigraphy and palaeogeographic reconstructions for the Early Cretaceous in the
surrounding regions (Kenya, Somalia, Yemen, Socotra, Oman, Syria, Lebanon, Israel,
Egypt and Libya) show that the Early Aptian transgression was of regional extent. Our
data seem to confirm that this transgression was of relatively short duration. This pulse
cannot be related to tectono-eustatic mechanisms, which are too slow. A short-lived event
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should be invoked: either a regional tectonic pulse or the desiccation of the proto-South
Atlantic. ISSN: 0195-6671.

Bossolasco, M. 1935. Resume Des Travaux Executes a La Station Geographique
Temporaire De Mogadiscio. Summary of the Studies done by the Temporary Geographic
Station in Mogadishu. France: Publisher unknown, Paris, France. Descriptors: Africa;
areal geology; Benadir; East Africa; geodesy; geography; geophysical surveys;
Mogadishu Somali Republic; Somali Republic; surveys. Database: GeoRef. Accession
Number: 1998-015582.

Bosworth, W., Huchon, P. and McClay, K. 2005. “The Red Sea and Gulf of Aden
Basins.” Journal of African Earth Sciences. OCT. Volume 43, Issue 1-3, Pages 334-378.
Abstract: We here summarize the evolution of the greater Red Sea-Gulf of Aden rift
system, which includes the Gulfs of Suez and Agaba, the Red Sea and Gulf of Aden
marine basins and their continental margins, and the Afar region. Plume related basaltic
trap volcanism began in Ethiopia, NE Sudan (Derudeb), and SW Yemen at similar to 31
Ma, followed by rhyolitic volcanism at similar to 30 Ma. Volcanism thereafter spread
northward to Harrats Sirat, Hadan, Ishara-Khirsat, and Ar Rahat in western Saudi Arabia.
This early magmatism occurred without significant extension, and continued to similar to
25 Ma. Much of the Red Sea and Gulf of Aden region was at or near sea level at this
time. Starting between similar to 29.9 and 28.7 Ma, marine syn-tectonic sediments were
deposited on continental crust in the central Gulf of Aden. At the same time the Horn of
Africa became emergent. By similar to 27.5-23.8 Ma a small rift basin was forming in the
Eritrean Red Sea. At approximately the same time (similar to 25 Ma), extension and
rifting commenced within Afar itself. At similar to 24 Ma, a new phase of volcanism,
principally basaltic dikes but also layered gabbro and granophyre bodies, appeared nearly
synchronously throughout the entire Red Sea, from Afar and Yemen to northern Egypt.
This second phase of magmatism was accompanied in the Red Sea by strong rift-normal
extension and deposition of syn-tectonic sediments, mostly of marine and marginal
marine affinity. Sedimentary facies were laterally heterogeneous, being comprised of
inter-fingering siliciclastics, evaporite, and carbonate. Throughout the Red Sea, the
principal phase of rift shoulder uplift and rapid syn-rift subsidence followed shortly
thereafter at similar to 20 Ma. Water depths increased dramatically and sedimentation
changed to predominantly Globigerina-rich mart and deepwater limestone. Within a few
million years of its initiation in the mid-Oligocene the Gulf of Aden continental rift
linked the Owen fracture zone (oceanic crust) with the Afar plume. The principal driving
force for extension was slab-pull beneath the Urumieh-Doktar arc on the north side of the
narrowing Neotethys. Drag of Arabia by the northward-moving Indian plate across the
partially locked northern Owen fracture zone and the position of the Carlsberg oceanic
ridge probably also influenced the geometry of the Aden rift. The trigger for the onset of
rifting, though, was the impingement of the Afar plume at similar to 31 Ma. The Red Sea
propagated away from the plume head, perpendicular to the extensional stresses then
operating in Arabia, and arrived at the bend in the African-Levant margin, which itself
may have been a stress concentration ripe for rifting. The local geometry of the early Red
Sea rift was strongly influenced by pre-existing basement structures, and as a
consequence followed a complex path from Afar to Suez. Each segment of the rift was
initially an asymmetric half graben, with well-defined accommodation zones between
sub-basins. In the Gulf of Aden, the positions of accommodation zones were strongly
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influenced by older Mesozoic rift basins. Early rift structures can be restored to their
original contiguous geometries along both the Red Sea and Gulf of Aden conjugate
margins. In both basins, present-day shorelines restore to a separation of 40-60 km along
most of their lengths. The initial rift basins were 60-80 km in width. Oceanic spreading
initiated on the Sheba Ridge east of the Alula-Fartaq fracture zone at similar to 19-18 Ma.
After stalling at this fracture zone, the ridge probably propagated west into the central
Gulf of Aden by similar to 16 Ma. This matches the observed termination of syn-tectonic
deposition along the onshore Aden margins at approximately the same time. At similar to
14 Ma, a transform boundary cut through Sinai and the Levant continental margin,
linking the northern Red Sea with the Bitlis-Zagros convergence zone. This corresponded
with collision of Arabia and Eurasia, which resulted in a new plate geometry with
different boundary forces. Red Sea extension changed from rift normal (N60°E) to highly
oblique and parallel to the Agaba-Levant transform (N15° E). North of Suez in Egypt the
rift system became emergent, perhaps due to minor compression of the Sinai sub-plate,
and the marine connection to the Mediterranean Sea became restricted but not terminated.
Red Sea sedimentation changed from predominantly open marine to evaporitic, although
deep water persisted in many regions. A third phase of magmatism commenced, locally
in Ethiopia but predominantly in western Saudi Arabia and extending north to Harrat Ash
Shama and Jebel Drusc in Jordan, Lebanon, and Syria. At similar to 10 Ma, the Sheba
Ridge rapidly propagated west over 400 kin from the central Gulf of Aden to the Shukra
al Sheik discontinuity. Oceanic spreading followed in the south-central Red Sea at similar
to 5 Ma. This corresponded in time to an important unconformity throughout the Red Sea
basin and along the margins of the Gulf of Aden, coeval with the Messinian
unconformity of the Mediterranean basin. A major phase of pull-apart basin development
also occurred along the Agaba-Levant transform. In the early Pliocene the influx of
marine waters through Bab al Mandeb increased and Red Sea sedimentation thereafter
returned to predominantly open marine conditions. By similar to 3-2 Ma, oceanic
spreading moved west of the Shukra al Sheik discontinuity, and the entire Gulf of Aden
was an oceanic rift. During the last similar to 1 My, the southern Red Sea plate boundary
linked to the Aden spreading center through the Gulf of Zula, Danakil Depression, and
Gulf of Tadjoura. Presently, the Red Sea spreading center appears to be propagating
toward the northern Red Sea to link with the Agaba-Levant transform. Alkali basaltic
volcanism continues within the Younger Harrats of western Saudi Arabia and Yemen and
offshore southern Red Sea islands. Most of the Arabian plate is now experiencing N-S
upper crustal compression, whereas the maximum horizontal stress is oriented E-W in
NE Africa. Arabia and Africa, now on separate plates, are therefore completely
decoupled in terms of regional, far-field stresses. ISSN: 1464-343X.

Boudra, William F. 1993. “Engineers Restore Hope.” Military Engineer. Volume
85, Issue 557, Pages 4-9. Descriptors: Military engineering; Military operations;
Contracts; Planning; Engineers. Abstract: Operation Restore Hope in Somalia was
supported by an engineering contract. During the planning phase, specified contingency
missions are examined, requirements are identified, and a sourcing study is conducted to
determine how assets will mobilize. The execution phase consists of mobilizing assets
accomplishing specified tasks when a contingency arises. ISSN: 0026-3982.

Bowden, Jared Heath. 2004. Recent and Projected Climate Variability during the
Seasonal Rains of the Greater Horn of Africa. Raleigh, NC: North Carolina State
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University. 2004-08-06. Abstract: Bowden, Jared Heath. Recent and Projected Climate
Variability during the Seasonal Rains of the Greater Horn of Africa. (Under the direction
of Dr. Frederick H.M. Semazzi). Abstract: The objective of this study is to investigate the
recent climate variability on intra-seasonal, interannual, and decadal time scales for the
Greater Horn of Africa for the seasons of October, November, December (OND) and
March, April, May (MAM). We use Empirical Orthogonal Functions (EOFs) to separate
the variability. The observed climate variability is used to characterize the historical
Parallel Climate Model variability. We then investigate the projected climate variability
from the Parallel Climate Model business-as-usual run. Specifically, we demonstrate the
observed rainfall-circulation relationships for ENSO during the OND and MAM seasons
in relation to the rainfall over GHA using EOFs and the weighted wind composites. We
find that during the recent climate of the OND season ENSO and the Indian Ocean Zonal
Mode (I0ZM) occur simultaneously with strong anticyclonic flow near Sumatra. As for
the MAM season, there is no sign of the I0ZM. During the OND season, the historical
EOFs separate ENSO and the I0ZM, suggesting the two can behave independently.
Overall, the GHA region experiences positive anomalous rainfall during the OND season
with the positive phase of the IOZM. The MAM season has no IOZM and demonstrates a
complicated spatial temporal pattern because ENSO is in a transition phase during this
season. We also demonstrate the significance of a trend mode for both OND and MAM
seasons. The trend of the OND season is highly correlated to the tropical South Atlantic
Index. The trend is seen in all months but strongest during October. The MAM
characteristically favors the tropical South Atlantic Index, but the correlations are much
lower. Overall, the combined affect of the MAM and OND season would generate an
increasingly wetter northwest GHA and drier southern GHA. Somalia is the only region
that compensates the increasing trend through an opposite loading relationship between
the OND and MAM seasons. Notes: Department of Marine, Earth and Atmospheric
Sciences. URL.: http://www.lib.ncsu.edu/theses/available/etd-08152004-
100319/unrestricted/etd.pdf

Bowen, M. R. 1988. “Survey of Tree Planting in Somalia 1925-1985. Occasional
Paper.” Oxford Forestry Inst. (England). Performer: National Range Agency, Mogadishu
(Somalia). Volume: OFIOP36, pages: 49. Descriptors: Research projects; History;
Developing countries; Sites; Area; Surveys; Somalia; Trees Plants; Afforestation;
Reforestation; Species diversity; Biomass plantations; Foreign technology; Nurseries;
Silviculture; Natural resources and earth sciences Forestry. Abstract: The names and
locations of past and present organizations involved in tree planting in Somalia are listed.
in total, about 30 projects of both government and non-governmental agencies have
planted perhaps ten million trees and tested some 215 species during the past 60 years.
Many of these plantings have taken place as shelterbelts or windbreaks (equivalent to
about 1,600 ha) or for amenity purposes. Block plantations have been established to
stabilize both coastal and inland sand dunes on about 1,500 ha (a lower estimate than the
previously published figures), while about 1,800 ha have been established as community
wood lots. Fruit trees form a sizeable proportion of amenity plantings. There has
generally been excessive optimism as to what species, especially exotics, will grow
successfully. It is premature to make firm species recommendations for the different
Somali ecological zones, most of which are arid or semi-arid and frequently have saline
soils. Notes: Prepared in cooperation with National Range Agency, Mogadishu
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(Somalia). NTIS Accession Number: PB90229725XSP. Library of Congress; LCCN: 88-
980818. , ISBN: 0850741068.

Bower, A. S., Fratantoni, D. M., Johns, W. E. and Peters, H. 2002. “Gulf of Aden
Eddies and their Impact on Red Sea Water.” Geophysical Research Letters. Nov. Volume
29, Issue 21, Descriptors: Mesoscale oceanic eddies; Oceanic eddies-oceanic circulation
relationships; Water mass movements; Anticyclone oceanic eddies; Oceanographic
surveys; Hydrographic surveys; Mesoscale features; Water masses; Current observations;
Oceanic eddies; Current rings; Transport processes; Ocean circulation; Indian Ocean,
Aden Gulf; Indian Ocean, Somali Current; Red Sea; Marine. Notes: 2025; TR:
CS0404051. Abstract: New oceanographic observations in the Gulf of Aden in the
northwestern Indian Ocean have revealed large, energetic, deep-reaching mesoscale
eddies that fundamentally influence the spreading rates and pathways of intermediate-
depth Red Sea Water (RSW). Three eddies were sampled in February 2001, two cyclonic
and one anticyclonic, with diameters 150-250 km. Both cyclones had surface-intensified
velocity structure with maxima similar to 0.5 m s super(-1), while the equally-energetic
anticyclone appeared to be decoupled from the surface circulation. All three eddies
reached nearly to the 1000-2000 m deep sea floor, with speeds as high as 0.2-0.3 m s
super(-1) extending through the depth range of RSW. Comparison of salinity and direct
velocity measurements indicates that the eddies advect and stir RSW through the Gulf of
Aden. Anomalous water properties in the center of the anticyclonic eddy point to a
possible formation site in the Somali Current System. Database: Oceanic Abstracts.
ISSN: 0094-8276.

Bowman, Martin. 1994. “Mission to Mogue.” Air Progress. February. Volume 56,
Pages 42-45. Descriptors: Somalia/History/1991- (Civil War)/Relief work; Applied
Science & Technology. Notes: Illustration. Abstract: An account of the writer's
experiences in Mogadishu during Operation Provide Relief, established as an immediate
short-term response to sickness and starvation in Somalia. Civil war broke out in Somalia
in 1990, with an estimated 30,000 people being killed in the first 4 months of fighting.
Ten times that figure died in the resulting famine. ISSN: 0002-2500.

Bowman, Martin. 1993. “German Air Force 467 to Mandera.” Air Progress. July.
Volume 55, Pages 68-70. Descriptors: Somalia/History/1991- (Civil War)/Relief work;
Military transport airplanes; Applied Science & Technology. Notes: Illustration.
Abstract: The writer describes his trip on German Air Force flight 467 to Mandera,
Somalia. The flight service is part of Operation Provide Relief that began in late August
1992 to supply food to Somalia. The German government has made airlifts for the World
Food Program a priority for its Air Force. In Somalia, food aid is delivered using 3 C-
160D Transalls. ISSN: 0002-2500.

Box, T., Hadis, W. 1971. "Nomadism and Land Use in Somalia." Economic
Development and Cultural Change, Volume 19, no 2, Pages 222-228. January 1971. 13
ref. Descriptors: grazing; arid lands; livestock; land management; water holes;
geographical regions; social aspects; economic impact; rainfall; human population;
foreign trade; ecosystems; land tenure; nomadism; somalia; camels. Abstract: the climate
of Somalia is dry tropical. Annual rainfall is extremely variable, ranging from1-24 inches
per year, divided between spring and autumn rains. Only about 12% of the land is
cutivatable, and livestock production, involving camels, sheep, goats and cattle, supports
about 73% of the population. The Somali herdsmen have evolved a system of nomadic
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rotation of rangeland that results in a balance between range vegetation and animal needs.
In the wet season, herds are scattered onto the ranges receiving rainfall. During the dry
season clans are concentrated near their home wells over which they have primary rights.
Scattering again when rains reappear relieves the grazing pressures around the
waterholes. Recent studies indicate that numbers of herd animals are increasing and that a
large percentage of livestock production is being sold outside the country. There are
various estimates indicating that up to 90% of the hard currency coming into the country
may come through sales of nomadic livestock. Recently a number of foreign studies have
suggested the elimination of nomadic pastoralists and their resettlement as sedentary
farmers. The author contends that under the ecologic, economic and cultural conditions
now existing, nomadic land use is the best utilization of the existing resource. A system
of land tenure protecting and encouraging nomadism should be initiated in conjunction
with improved nomadic range management programs. ISSN: 0013-0079.

Bradbury, M. 1994. “The Case of the Yellow Settee: Experiences of Doing
Development in Post-War Somaliland.” Community Dev. J. Volume 29, Issue 2, Pages
113-122. Descriptors: Water; war; aid project. Notes: Somalia- Somaliland. Abstract: In
order to illustrate the complexities of doing development work in a situation of armed
conflict, describes the background to and aftermath of an incident when armed youths
attacked and looted an ActionAid office in Somaliland. ISSN: 0010-3802.

Bradbury, M., Abokor, A.Y. and Yusuf, H.A. 2003. “Somaliland: Choosing
Politics Over Violence.” Rev. Afr. Polit. Econ. Volume 30, Issue 97, Pages 455-478.
Descriptors: Political; Political systems and political change; political development;
democratization; violence; territorial disintegration. Notes: Additional Info: United
Kingdom; References: 31; Geographic: Somalia East Africa Sub-Saharan Africa Africa.
Abstract: Since breaking away from Somalia in 1991, the people of Somalliand have
charted a different path from Somalia away from violent conflict towards constitutional
politics. Unrecognised by the International community, political reconstruction in
Somaliland has largely been an internal affair. While lack of formal recognition has had
its costs, it has also has given Somallianders the opportunity to craft a system of
government rooted in their local culture and values that is appropriate to their needs. For
the past decade this has comprised a system of government that uses traditional forms of
social and political organisation with Western-style Institutions of government. In
December 2002 Somalliand took the first step towards changing this system by holding
multi-party elections for district councils. These were followed in April 2003 by
presidential elections. This paper describes the process of political transition in
Somalliand and the first democratic elections in this region for 33 years. ISSN: 0305-
6244,

Brady, M. J., Harms, J. C., Lowell, J. D. and MacKenzie, D. B. 1994. “Somalia; a
Future Exploration Objective; AAPG Annual Convention.” Annual Meeting Abstracts-
American Association of Petroleum Geologists and Society of Economic Paleontologists
and Mineralogists. Volume 1994, Pages 109. Descriptors: Africa; Arabian Sea; arches;
basins; carbonate platforms; carbonate rocks; Cenozoic; chemically precipitated rocks;
clastic rocks; deep-water environment; deformation; deltaic environment; East Africa;
evaporites; evolution; faults; Gondwana; Gulf of Aden; Indian Ocean; limestone; marine
environment; Mesozoic; Miocene; Neogene; petroleum exploration; plate tectonics;
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rifting; sedimentary rocks; shale; shelf environment; Somali Republic; source rocks;
Tertiary; thickness; unconformities. ISSN: 0094-0038.

Branca, Francesco, Abdulle, Ali and Persson, L. A., et al. 1993/6/5. "Famine in
Somalia.” The Lancet. Volume 341, Issue 8858, Pages 1478-1479.

Brandt, S.A. 1988. “Early Holocene Mortuary Practices and Hunter-Gatherer
Adaptations in Southern Somalia.” World Archaeology. Volume 20, Issue 1, Pages 40-
56. Descriptors: Historical Geography; holocene; mortuary practices; hunter-gatherer;
adaptations; archaeological excavations; rockshelter. Notes: Somalia- Buur Heybe.
Abstract: Recent archaeological excavations of a large rockshelter at Buur Heybe,
southern Somalia, resulted in the discovery of fourteen human burials of early Holocene
age. The mortuary dates are examined in the light of an ecological model of
hunter/gatherer socio/territorial organization which predicts that when critical human
resources are spatio/temporally unpredictable and scarce, hunter/gatherers are unlikely to
bury their dead in formal burial areas or build grave monuments. Conversely, when
resources are abundant and predictable across time and space, conditions will arise that
favour the construction of grave monuments and/or formal burial areas, possibly as a
means of ritualizing corporate lineal descent. ISSN: 0043-8243.

Brandt, S. A. 1983. "Early Stone Age Occupation of the Horn of Africa: The
Evidence from Somalia." Journal of Human Evolution. Volume 12, Issue 8, Pages 693-
693. ISSN: 0047-2484.

Brassier, M. and Geleta, S. 1993. “A Planktonic Marker and Callovian-Oxfordian
Fragmentation of Gondwana: Data from Ogaden Basin, Ethiopia.” Palaeogeogr. ,
Palaeoclimatol. , Palaeoecol. Volume 104, Issue 1-4, Pages 177-184. Descriptors:
Mesozoic; foraminifera; Jurassic; marker event; Callovian/Oxfordian boundary;
Gondwana; continental breakup Species Term: Foraminifera; Dinophyceae; Somalia;
Bacteria (microorganisms). Notes: Ethiopia- Ogaden Basin. Abstract: This paper outlines
the Triassic to Jurassic history of the eastern Ogaden Basin as obtained from
micropalaeontological studies. Continental sediments bearing Upper Triassic spores and
pollen are overlain by Tethyan shallow water limestones yielding foraminifera and
dinoflagellates of Callovian aspect. Flooding of the carbonate platform close to the
Callovian Oxfordian boundary brought about replacement of larger foraminiferid
assemblages. A brief influx of early planktonic foraminifera provides evidence for a
connection with oceanic waters of the western Tethys. These changes are attributed to a
series of major transgressions which, in turn, coincided with the initiation of sea floor
spreading during the opening of the Somalia Basin of the western Indian Ocean. ISSN:
0031-0182.

Bricchetti-Robecchi, Luigi (Robecchi-Bricchetti, Luigi). 1899. Somalia e
Benadir; Viaggio Di Explorazione Dell'Africa Orientale. Translated title: Somalia and
Benadir; Exploration Journey in East Africa. Italy: Publisher unknown, Milan, Italy.
Descriptors: Africa; areal geology; Benadir; East Africa; field trips; Somali Republic.
Notes: With analysis of soil from Somaliland by E. Zenoni, and notes and catalogue of
rocks and minerals collected by T. Taramelli, p. 488-492. Database: GeoRef. Accession
Number: 1998-011357.

Brima, E. I., Haris, P. 1., Jenkins, R. O., Polya, D. A., Gault, A. G. and
Harrington, C. F. 2006. “Understanding Arsenic Metabolism through a Comparative
Study of Arsenic Levels in the Urine, Hair and Fingernails of Healthy VVolunteers from
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Three Unexposed Ethnic Groups in the United Kingdom.” Toxicol. Appl. Pharmacol. Jun
5. Abstract: Very little is known about arsenic (As) metabolism in healthy populations
that are not exposed to high concentrations of As in their food or water. Here we present
a study with healthy volunteers from three different ethnic groups, residing in Leicester,
UK, which reveals statistically significant differences in the levels of total As in urine
and fingernail samples. Urine (n = 63), hair (n = 36) and fingernail (n = 36) samples from
Asians, Somali Black-Africans and Whites were analysed using inductively coupled
plasma mass spectrometry (ICP-MS) and graphite furnace atomic absorption
spectroscopy (GF-AAS). The results clearly show that the total concentrations of As in
urine and fingernail samples of a Somali Black-African population (urine 7.2 mug/g
creatinine; fingernails 723.1 mug/kg) are significantly (P 0.05) in the level of As in the
hair samples from these three groups; Somali Black-Africans (116.0 mug/kg), Asians
(117.4 mug/kg) and Whites (141.2 mug/kg). Significantly different levels of total As in
fingernail and urine and a higher percentage of urinary DMA in the Somali Black-
Africans are suggestive of a different pattern of As metabolism in this ethnic group.
ISSN: 0041-008X.

Briot, P. and Toens, P. D. 1984. “Surficial Uranium Deposits in Somalia; Surficial
Uranium Deposits; Report of the Working Group on Uranium Geology, Organized by the
International Atomic Energy Agency.” Austria: Volume: IAEA-TECDOC-322,
Descriptors: Africa; calcrete; carbonate rocks; carnotite; Cenozoic; Dusa Mareb; East
Africa; economic geology; El Bur; Mercia Series; metal ores; mineral deposits, genesis;
Miocene; Mudugh; Neogene; possibilities; resources; sedimentary processes;
sedimentary rocks; Somali Republic; source rocks; surficial deposits; Tertiary; uranium
ores; vanadates. Notes: References: 6; illustrations incl. geol. sketch map; Latitude:
NO043000, N063000 Longitude: E0464000, E0461000. Database: GeoRef. Accession
Number: 1985-052799.

Briot, Philippe. 1982. “Données Isotopiques SOr Les Carbonates Et Les Sulfates
Des Calcretes De Somalie, Mauritanie, Namibie Et Australie Occidentale.” Translated
title: “Isotopic Data on the Carbonates and Sulfates of Calcretes from Somalia,
Mauritania, Namibia and Western Australia.” Bulletin Du Bureau De Recherches
Géologiques Et Minieres, Deuxieme Serie, Section 2: Geologie Des. Issue 1, Pages 57-
65. Descriptors: Mineral Exploration. Abstract: This isotopic study of uraniferous or non-
uraniferous calcretes was performed for Somalian, Mauritanian, Namibian and Western
Australian samples. The isotopic compositions of the samples are relatively similar and
characterize all these carbonate-rich formations. The data are characteristic of continental
origin and are close to those of mildly evaporated meteoritic waters. ISSN: 0153-6540.

Brisou, J., Courtois, D. and Denis, F. 1974. “Microbiological Study of a
Hypersaline Lake in French Somaliland.” Appl. Microbiol. May. Volume 27, Issue 5,
Pages 819-822. Descriptors: Aerobiosis; Alcaligenes- isolation & purification; Bacillus-
isolation & purification; Bacteria/isolation & purification; Flavobacterium-isolation &
purification; Halobacterium- isolation & purification; Micrococcus- isolation &
purification; Minerals; Pseudomonas/isolation & purification; Sarcina- isolation &
purification; Sodium Chloride; Soil Microbiology; Somalia; Staphylococcus- isolation &
purification; Vibrio- isolation & purification; Water Microbiology; Xanthomonas-
isolation & purification. ISSN: 0003-6919.
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"British Somaliland.” 1929. S.I: s.n.; Somalia. Notes: Description: 7 maps.
Geographic: Somalia- Maps. Scale 1:250,000. Cartgrph Code: Category of scale: a
Constant ratio linear horizontal scale: 250000; Notes: Bromide prints of original survey
sheets. Title supplied by cataloguer. Relief shown as form lines. Shows: international
boundaries, tracks. General Info: Coverage: Somalia. OCLC Accession Number:
48599586.

British Somaliland. Geological Survey. 1958. “Somaliland Protectorate:
Geological Survey.” Geological Survey; Somalia. Descriptors: Geology- Somalia- Maps.
Notes: Description: maps. Geographic: Somalia- Maps. Scale 1:125,000. Cartgrph Code:
Category of scale: a Constant ratio linear horizontal scale: 125000; Notes: Accompanied
by reports and cross section. Shows roads and geological information. Based on D.C.S.
map. General Info: Coverage: Somalia. OCLC Accession Number: 48598980.

British Somaliland. Geological Survey. 1957. “Somaliland Protectorate.
Topographical Sketch Map.” Geological Survey; Somalila. Notes: Description: maps.
Geographic: Somalia- Maps, Topographic. Scale 1:125,000. Cartgrph Code: Category of
scale: a Constant ratio linear horizontal scale: 125000; Notes: Relief shown as contours
(interval 500 ft) and heights. Shows: roads, tracks. Based on D.C.S. map. General Info:
Coverage: Somalia. Other Titles: Topographical sketch map. OCLC Accession Number:
48598935.

British Somaliland. Geological Survey. 1952-1960. “Annual Report of the
Geological Survey.” Descriptors: Geology- Somalia- Periodicals; LC: QE339.S6. Notes:
Frequency: Annual; 1952-1960. v.; 22-33 cm; Notes: Title from cover. At head of title:
Somaliland Protectorate. Library of Congress; LCCN: 59-42758.

Brook, G.A., Burney, D.A. and Cowart, J.B. 1990. “Desert Paleoenvironmental
Data from Cave Speleothems with Examples from the Chihuahuan, Somali-Chalbi, and
Kalahari Deserts.” Palaeogeogr. , Palaeoclimatol. , Palaeoecol. Volume 76, Issue 3-4,
Pages 311-329. Descriptors: Geographical Abstracts: Physical Geography; Oceans;
General Theory And Methods; palaeoenvironmental data; cave; speleothem; pollen
spectra; dating; desert palaeoenvironment; palaeoenvironmental; pollen spectrum; desert;
age determination; pollen; savannah Species Term: Somalia. Notes: Mexico- Chihuahuan
Desert Africa- Kalahari Desert Africa- Somali- Chalbi Desert Botswana- Kalahari Desert
Somalia- Somali-Chalbi Desert USA- New Mexico- Chihuahuan Desert Zaire- Matupi
Cave. Abstract: Pollen-bearing lake, bog, and spring sediments are relatively scarce in
many arid and semiarid regions of the world, and few are dateable beyond the 14C range.
We have obtained pollen spectra from speleothems collected from caves in the Somali-
Chalbi and Kalahari deserts suggesting that these deposits may be an important future
source of desert paleovegetation data. As cave speleothems can be dated by the
230Th/234U method to ¢.350 000 yr BP, and by the TL and ESR methods potentially to 1
Myr BP, and can sometimes give paleotemperature and paleohydrologic data, they could
provide a first glimpse of desert paleoenvironments during isotope stages 4-9. Pollen
from three northern Somalia speleothems indicate more mesic conditions in the Horn of
Africa at 10 000, 11 800, and 176 500 yr BP, while speleothem pollen spectra from
Matupi Cave in northeastern Zaire, presently surrounded by tropical rainforest, suggest a
savanna grassland at this cave ¢.14 000 yr BP. ISSN: 0031-0182.

Brook, G.A., Cowart, J.B., Brandt, S.A. and Scott, L. 1997. “Quaternary Climatic
Change in Southern and Eastern Africa during the Last 300 Ka: The Evidence from
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Caves in Somalia and the Transvaal Region of South Africa.” Zeitschrift Fur
Geomorphologie, Supplementband. Volume 108, Pages 15-48. Descriptors: the
quaternary; climate change. Notes: South Africa Somalia. Abstract: Evidence from
Sudwala, Echo, and Sterkfontein Cave in the Transvaal region of South Africa suggests
that speleothems were deposited at times of lower temperature when precipitation was
140170% of present values. Clastic sediments were washed into the caves at times of
climatic/environmental transition when surface soils, accumulated under wetter
conditions, became unstable. Speleothem, tufa and sand dune age data for Namibia,
Botswana and the Transvaal and northern Cape, South Africa, have provided a detailed
record of wet and dry periods in the southern African summer rainfall zone to 300 ka B.P.
Three sites record moister conditions at 202-186 ka B.P. The period 50-14 ka B.P. was
characterized by five wet periods at 50-43, 38-35, 31-29, 26-21, and 19-14 ka B.P. There
is also strong evidence for increased moisture during the mid and late Holocene from 6.9-
2.6 and 1.8-0.5 ka B.P. Ages for submerged speleothems in Namibia and for dune
activity at Etosha Pan and in the Kalahari Desert indicate significant dry periods at 35-31,
29-28, and 11-8 ka B.P. Speleothem, tufa and rock shelter sediment data for Somalia
show wet conditions at 260-250, 176-160, 116-113, 87-75, 13, 10, 7.5, 5, and 1.5 ka B.P.
The most obvious differences in the last 35 ka, between the two records, are that southern
Africa experienced wet conditions in late glacial times, when eastern Africa was dry, and
eastern Africa experienced wet conditions in the early Holocene, when southern Africa
was dry. ISSN: 0044-2798.

Brook, G.A., Cowart, J.B. and Ford, D.C. 1996. “Raised Marine Terraces Along
the Gulf of Aden Coast of Somalia.” Physical Geography. Volume 17, Issue 4, Pages
297-312. Descriptors: Sea level; Sea-level and river terraces; marine terrace; sea level
change; isotopic analysis; coral. Notes: Somalia- Gulf of Aden. Abstract: Mapping in the
Galweda-Elayu area of northern Somalia has revealed depostional and erosional marine
terraces at elevations of approximately 16m, 8m, and 2m. These terraces vary from 0-
2300m, 200-2200m, and 0-800m in width, respectively. Sediments exposed in stream-
valley walls demonstrate that the two higher terraces were formed by marine
transgressions followed later by regressions to below present sea level. Beach ridges on
the terraced alluvial fan at the mouth of togga Galweda imply that sea level and/or land
elevation varied by at least 6m during the formation of the 16m terrce and by at least 3m
during the formation of the 8m terrace. 230Th/234U ages of corals suggest that the 8m
terrace was formed during deep-sea isotope substage 5¢ (105 kyr BP) and the 2m terrace
during substage 5a (80 kyr BP). A 7-kyr-old coral from above the present storm beach on
the outer flanks of the 2m terrace suggests that sea level in the Gulf of Aden was close to
its present level by the middle Holocene. No material suitable for dating was recovered
from the 16-m terrace, but on morphological grounds and based on marine-terrace
elevations elsewhere in the Red Sea-Gulf of Aden rift zone, we believe that the 16m
terrace, but on morphological grounds and based on marine-terrace was formed during
isotope substage 5e (132-120 kyr BP) when global sea level was about 6m above present.
ISSN: 0272-3646.

Brook, George A. Alsharhan, A. S. and Glennie, K. W. 1995. Quaternary
Environments in the Somali-Chalbi and Kalahari Deserts of Africa; Abstracts of the
International Conference on Quaternary Deserts and Climatic Change. United Arab
Emirates: United Arab Emirates University, Desert and Marine Environment Center, Al
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Ain, United Arab Emirates. International Conference on Quaternary Deserts and Climatic
Change, Al Ain. United Arab Emirates Conference: Dec. 9-11, 1995. Descriptors: Africa;
algae; archaeology; artifacts; biogeography; biostratigraphy; Botswana; C-14; carbon;
Cenozoic; Central Africa; Chordata; clastic rocks; climate change; Congo Democratic
Republic; cores; diatoms; Drotsky's Cave; East Africa; East African Lakes; Etosha Pans;
fresh-water environment; geochronology; Gewihaba Valley; Holocene; humid
environment; IGCP; interglacial environment; Invertebrata; isotopes; Ituri Rainforest;
Kalahari Desert; lacustrine environment; Lake Albert; lower Holocene; Matupi Cave;
middle Holocene; Mollusca; Namibia; Ngamiland; northeastern Congo Democratic
Republic; northern Somali Republic; Otavi Mountains; paleohydrology; palynomorphs;
Pisces; Plantae; Pleistocene; Quaternary; radioactive isotopes; red beds; relative age;
savannas; sedimentary rocks; sediments; shallow-water environment; shells; solution
features; Somali Republic; Somali-Chalbi Desert; Southern Africa; speleothems;
stalagmites; terrestrial environment; thermoluminescence; Tsodilo Hills; upper
Pleistocene; upper Quaternary; Vertebrata; White Paintings rock shelter; Xeidum Valley.
Notes: IGCP, international geological correlation programme; IGCP project no. 349.
Database: GeoRef. Accession Number: 2000-008975.

Brown, Barnum and Currie, Ethel Dobbie. 1943. Palaeontology of Harrar
Province, Ethiopia. Part 1, the Dudley Expedition. New York: American Museum of
Natural History. Descriptors: 29 pages; Paleontology- Ethiopia- Harerge Kifle Hager;
Paleontology- Somalia; Geology- Ethiopia- Harerge Kifle Hager; Geology- Somalia; Sea
urchins, Fossil- Ethiopia- Harerge Kifle Hager; Sea urchins, Fossil- Somalia. Abstract: pt.
1. The Dudley Expedition / by Barnum Brown. The Harrar Plateau. Crystalline basement.
The Adigrat sandstone. Upper Jurassic limestones. Cretaceous deposits. Nubian
sandstone(?). Tertiary and Quaternary deposits. The Dirre Daua region. The Hargeisa,
British Somaliland, region- pt. 2. Echinoidea by Ethel D. Currie. Jurassic Echinoidea
from Ethiopia. Cretaceous Echinoidea from Ethiopia. Eocene Echinoidea from British
Somaliland. Notes: Named Conf: Dudley Expedition of the Anglo-American Oil
Company (1920-1921); Note(s): "Issued December 30, 1943"--T.p. verso. Includes
bibliographical references (pt. 1, p. 13; pt. 2, p. 28-29).; Other Titles: Dudley Expedition;
Echinoidea; Palaeontology of Harrar Province, Ethiopia; Part 2; Echinoidea;
Responsibility: Barnum Brown. Part 2, Echinoidea by Ethel D. Currie. OCLC Accession
Number: 31841007. URL.: http://digitallibrary.amnh.org/dspace/handle/2246/1758

Brown, G. A. 1962. “Groundwater Geology in the Vicinity of Mogadishu.”
Somalia: Descriptors: Africa; Benadir; East Africa; ground water; Mogadishu Somali
Republic; Somali Republic; water resources. Database: GeoRef. Accession Number:
1998-015583.

Brown, Nick. 2005. “Somalia Calls for Piracy Help.” Jane's Defence Weekly.
Issue CT, Pages 2. Descriptors: Military operations; Security systems; Coastal
engineering. Abstract: Senior officials from the fledging Somali Transitional Federal
Government (TFG) have asked for international assistance to combat piracy. The
Somalian Prime Minister Ali Mohamed Gedi called for help to combat the armed raiders
operating in the country's waters. The country has had no effective central government
and is bereft of any traditional security apparatus and with absolutely no coastal patrol
capability. The respect for territorial integrity of Somalia's boundary claims has
complicated international efforts to counter the pirates. ISSN: 0265-3818.
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Brown, Nick. 2004. “France Assumes Command of CTF 150.” Jane's Navy
International. Issue JUE, Pages 1. Descriptors: Law enforcement; Shipyards; Security
systems; Drug products; Societies and institutions. Abstract: Rear Adm Tony Rix, UK
Royal Navy (RN), has handed over control of the multinational Combined Task Force
(CTF) 150- one of the key forces undertaking the global ‘war on terror'- to the French
Navy's Rear Adm Jean-Pierre Teule. CTF 150 has responsibility for ensuring maritime
security in support of the US-led war on terror, and for generally policing around two
million square miles of sea around the Horn of Africa, the Gulf of Aden, the Somalia
Basin and extending up into the Red Sea and east through the Gulf of Oman round to the
Straits of Hormuz. The task force regularly carries out maritime interdiction operations
and, as well as interdicting arms shipments bound for embargoed countries, has seized a
number of drug runners and delivered them to local authorities. A wide range of countries
have made rotations through the CTF 150 force structure, but it is currently made up of
forces mainly from Australia, Canada, France, Germany, Italy, New Zealand, Pakistan,
Spain, the UK and the USA. Rear Adm Rix handed over command to Rear Adm Teule on
1 June 2004, aboard HMS Cumberland, one of the RN's Type 22 Batch 3 frigates, which
arrived in the Red Sea to join CTF 150 in early May. ISSN: 1358-3719.

Brown, O. B. Schott, F. and Miami Univ., FL. 1981. MONEX Oceanographic
Observations Along the East African Coast (Global Atmospheric Research Program).
WMO Intern. Conf. on Early Results of FGGE and Large-Scale Aspects of its Monsoon
Expt. 16 p (SEE N82-23851 14-47); International Organization; 1981; WMO Intern.
Conf. on Early Results of FGGE and Large-Scale Aspects of its Monsoon Expt. 16 p
(SEE N82-23851 14-47); International Organization. Descriptors: Coastal Currents;
Monsoons; Oceanographic Parameters; Somalia; Air Water Interactions; Density
(Mass/VVolume); Mesoscale Phenomena; Ocean Data Acquisitions Systems; Salinity;
Surface Temperature. Abstract: Ship, buoy, and satellite current, temperature and air
pressure data were used in order to study the Somali current. Wind field development,
near surface circulation and upwelling were noted. Temperature, salinity, and potential
density were recorded. The salinity profiles show several layers which deviate by more
than 0.1 ppt from the mean. The density profile is smooth. So-called anomalous flow and
expected flow often occur in the same year. Results suggest a mesoscale ocean-
atmosphere interaction driven by the large horizontal difference in ocean surface
temperature along the East African coast. Notes: Available from MF E06; HC WMO.
Database: CSA Technology Research Database. Accession Number: N82-23908 (AH).

Brown, Ronald J. 1998. “Operation Eastern Exit, Somalia Evacuation January
1991” (174K). From U.S. Marines in the Persian Gulf, 1990-1991: With Marine Forces
Afloat in Desert Shield and Desert Storm by Ronald J. Brown. U.S. Marine Corps,
History and Museums Division, Washington, D.C. 1998. See:
http://www.lib.utexas.edu/maps/historical/somalia_evac_1991.jpg

Bruce, J. B. Wright, M. M. Hollister, D. T. and Birch, L. E. 1981. “Construction
Training Manual for the Pilot Housing Project, Kurtunwaare, Somalia.” Florida
Agricultural and Mechanical Univ., Tallahassee. Experimental Low-Cost Construction
Unit. Performer: Berger (Louis), Inc., East Orange, NJ. Jul. Volume: PUB4,
AIDPNAAMG637, pages: 129. Descriptors: Construction; Houses; Manuals; Project
management; Methodology; Planning; Floors; Supports; Walls; Tools; Roofs; Doors;
Windows; Somalia; Training; Foundation engineering; Mechanical industrial civil and
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marine engineering Structural engineering; Behavioral and social sciences Personnel
selection training and evaluation; Building industry technology Construction
management and techniques. Abstract: A training manual in basic construction methods
for use by settlers in the Kurtunwaare, Somalia housing project is herein presented. The
manual begins with an overview of project administration, including training objectives,
the organization of construction teams, training facilities, the training program and
methods employed, records and files maintenance, and construction plans. The
succeeding chapter focuses on foundation building and describes foundation layout, floor
construction, and the use of piles, perimeter beams, partition grade beams, and subfloor
fill. Next, masonry operations are explained, with reference to building layout and the
construction of corners, exterior/interior walls, doors and windows, wall finishes, and
roof anchor blocks. Lastly, carpentry operations are described, with an emphasis on roof
design, truss fabrication and erection, roofing, and construction of temporary
door/window frames and wooden doors and windows. Appropriate tools and their use are
described in each section. One hundred forty-eight illustrations are included. Notes:
Funder: Agency for International Development, Washington, DC. NT: Prepared in
cooperation with Berger (Louis), Inc., East Orange, NJ. NTIS Accession Number:
PB85150167XSP.

Bruce, J. G. 1987. “Seasonal Heat Content Variations in the Northwestern Indian
Ocean.” NSTL Station, MS; United States: Naval Oceanographic Office. Volume:
ADA1964238, pages: 7. Descriptors: Heat transfer; Indian Ocean; Monsoons;
Thermoclines; Advection; Autumn; Basins(Geographic); Dynamic response; Heat; Heat
loss; Horizontal orientation; North(Direction); Ocean surface; Reprints; Somalia; Spring
season; Temperature; Vertical orientation; West(Direction); Wind; Bathythermograph
data; Seasonal variations; Sea water; Wind stress; Ocean basins. Abstract: The changes of
heat storage of the Somali Basin in the western Indian Ocean, as shown from 55 detailed
temperature sections along the western sea lane (tanker XBT program 1975-1979), are
only partly accounted for by the net heat gain at the sea surface. Vertical movement of
the thermocline and horizontal advection appear to be the cause of major changes both
between and during the monsoons. During the southwest monsoon the large amount of
heat stored in the 0 to 400-m layer during northern spring (up to 31 x 10 to the 8th power
J/sq m) is redistributed with a heat loss of approximately 13 x 10 to the 8th power J/sq m
in the upper 0 to 100-m layer and the gain of a similar amount in the 100 to 400-m layer,
caused to a large extent by the dynamic response of these layers to the monsoon wind
stress. In late autumn this heat is then advected from the region. Reprints. (EDC). Notes:
Pub. in Oceanol. Acta, p77-83 1987. Original contains color plates: All DTIC/NTIS
reproductions will be in black and white. Abstract in English and French. Proceedings
Int. Symp. on Equatorial Vertical Motion, Paris, 6-10 May 85. NU: Contract NO0014-76-
C-0071. Database: NTIS. Accession Number: ADA1964238.

Bruce, J. G. 1977. “Somali Current: Recent Measurements during the Southwest
Monsoon.” Science (Wash.). Volume 197, Issue 4298, Pages 51-53. Descriptors: Water
temperature; Monsoons; Somali Current; Marine. Notes: Records keyed from 1977
ASFA printed journals. TR: 1977. Abstract: The Somali Current was measured at approx
maximum strength for the year during the southwest monsoon on 11 and 12 Aug 1975
(~1.5 days) at stations spaced 20-35 km apart. These measurements permit a nearly
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synoptic detailed mapping of the temp structure of a major western boundary current.
Database: ASFA: Aquatic Sciences and Fisheries Abstracts.

Bruce, J. G. 1974. “Some Details of Upwelling Off the Somali and Arabian
Coasts.” J. Mar. Res. Volume 32, Issue 3, Pages 419-423. Descriptors: Physical
oceanography; Upwelling; Water temperature; Salinity; Geographical distribution;
Arabian Sea; Somali Dem. Rep. Notes: Records keyed from 1975 ASFA printed journals.
TR: 1975. Abstract: Surface temp and salinity maps from measurements during the
period of maximum coastal upwelling in the Arabian Sea are given. The region of
coldest, temp <14°C, and freshest, salinity <35.5 ppt, surface water off Ras Mabber (9°N
Somali coast) shifted northeastward during a 10-day period. Off the Arabian coast the
upwelled water was not as cold (minimum, 18°C) or fresh (minimum, 35.7ppt) and was
found between 16°N and 20°N. Database: ASFA: Aquatic Sciences and Fisheries
Abstracts. ISSN: 0022-2402.

Bruce, J. G. and Beatty, W. H. 1985. “Some Observations of the Coalescing of
Somali Eddies and a Description of the Socotra Eddy. Technical Rept.” Woods Hole
Oceanographic Institution, MA. Volume: WHOICONTRIB4960, pages: 15. Descriptors:
Eddies Fluid mechanics; Circulation; Indian ocean; Upwelling; Monsoons; Seasonal
variations; Tropical regions; Offshore; Somalia; Coastal regions; Water flow; Sea water;
Ocean surface; Surface temperature; Expendable; Reprints; Ocean currents; Somali
Basin; Socotra eddy circulation; Boundary currents; Ocean circulation; Earth sciences
and oceanography Dynamic oceanography; Ocean technology and engineering Dynamic
oceanography. Abstract: The eddy circulation pattern in the Somali Basin was observed
to shift during the latter part of the 1979 southwest monsoon. Measurements were
obtained from research ships and from tankers taking repeated XBT sections along the
standard offshore sea lane. Initially the current turned strongly offshore between 4 deg N-
6 deg N forming a loop or eddy to the south of the northern eddy which turned offshore at
about 10 deg N. This pattern resulted at the surface in two wedges of relatively cold and
fresh upwelled water along the coast similar to the type of circulation observed during a
1970 survey. However by late August the location of the southern turn off point had
shifted northward and the coastal boundary current then merged and flowed into the
northern eddy. This flow pattern produced a relatively fresh and cold cell in the near
surface water on the western portion of the northern eddy. By October the circulation
appeared to have reverted back to a pattern somewhat similar to that observed during the
earlier (June, July) part of the monsoon. Observations of the Socotra eddy circulation
indicate that it develops each southwest monsoon approximately between 10 deg N-14
deg N and during some years its horizontal and vertical scale approaches that of the
northern Somali eddy. Notes: Pub. in Oceanologica ACTA, v8 n2 p207-219 1985. DTIC
Accession Number: ADA1635770XSP.

Bruchon, R. 1972. Comparaison Des Dispositions Géologiques De Part Et d'Autre
Du Golfe d'Aden. Translated title: Comparison of Geological Aspects of the Shores of
the Gulf of Aden. France: Universite de Picardie, Amiens, France. Descriptors: Africa;
Arabian Peninsula; Arabian Sea; areal geology; Asia; correlation; Djibouti; East Africa;
Gulf of Aden; Indian Ocean; lithologic controls; paleogeography; petroleum; petroleum
exploration; plate tectonics; rifting; Somali Republic; stratigraphy; structural controls;
tectonics; Yemen. Database: GeoRef. Accession Number: 1998-010517.
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Brummer, G. J. A. Kloosterhuis, H. T. and Helder, W. 2002. Monsoon-Driven
Export Fluxes and Early Diagenesis of Particulate Nitrogen and its Delta Across the
Somalia Margin. Geological Society; 2002. Special Publication- Geological Society of
London 195, pages: 353-370. Meeting- 2001 Apr: London. Notes: The tectonic and
climatic evolution of the arabian sea region; sponsor: Geological society. geological
society. geological society. ISBN: 1862391114,

Bruni, P. Abbate, E. Abdi, Salah H. Fazzuoli, M. and Sagri, M. 1987. Geological
Map of the Daban Basin, Northern Somalia. Italy: S.E.L.C.A., Florence, Italy.
Descriptors: Africa; cartography; Daban Basin; East Africa; geologic maps; maps;
northern Somali Republic; Somali Republic. Database: GeoRef. Accession Number:
1998-015584.

Bruni, P. and Fazzuoli, M. 1976. “Sedimentological Observation on Jurassic and
Cretaceous Sequences from Northern Somalia; Preliminary Report.” Bollettino Della
Societa Geologica Italiana. Volume 95, Issue 6, Pages 1571-1587. Descriptors: Africa;
Arabian Sea; carbonate rocks; clastic rocks; Cretaceous; East Africa; environment; Gulf
of Aden; Indian Ocean; Jurassic; lagoons; limestone; lithofacies; lithostratigraphy;
Mesozoic; sandstone; sedimentary petrology; sedimentary rocks; sedimentation; shale;
shore features; Somali Republic; stratigraphy; structural analysis; structural geology;
tectonics. Notes: References: 19; sects., sketch map. ISSN: 0037-8763.

Bruno, V. Shaie, M. Balley, O. A. and Ismail, A. 1985. Salinit Dei Suoli in
Somalia. Saline Soils in Somalia. Translated title: Somalia: Universita Nazionale Somala,
Mogadishu, Somalia. Descriptors: Africa; East Africa; geochemistry; Kismaio Somali
Republic; saline composition; salinity; soils; Solonchak soils; Somali Republic; water
resources. Database: GeoRef. Accession Number: 1998-015585.

Bryzgolov, L. 1967. Results of Hydrogeological Work Carried Out in 1966 on the
Modu-Mode Apatite Occurrence. Somalia: United Nations Development Programme,
Mogadishu, Somalia. Descriptors: Africa; Bay; East Africa; hydrology; Modu-Mode;
occurrence; phosphate deposits; phosphorus; Somali Republic; surface water. Database:
GeoRef. Accession Number: 1998-015586.

Buettner, W. G. 1966. “Tribal and Resident Boundary Map.” Mogadiscio, Somali
Republic. Descriptors: Tribes- Somalia- Maps. Notes: Description: color map; 87 x 71
cm. Scale 1:2,000,000. Notes: Reproduction: Photocopy. Hand colored. Responsibility:
Drafted by W.G. Buettner, August 1966. Library of Congress; LCCN: gm 69-1382.

Burans J.P and Et Al. 1990. “HIV Infection Surveillance in Mogadishu, Somalia.”
East Afr. Med. J. Volume 67, Issue 7, Pages 466-472. Descriptors: International
Development Abstracts- volume 74; sexually transmitted disease; HIV infection Species
Term: Somalia; Human immunodeficiency virus. Notes: Somalia- Mogadishu. Abstract:
A group of 89 prostitutes and 45 patients attending sexually transmitted disease clinics in
Mogadishu were examined for evidence of HIV infection. There was a significant
amount of sexually transmitted diseases (STDs) in these two groups, with 11.2% and
6.7% respectively being culture positive for N. gonorrhoea. All study participants were
negative for antibodies to HIV, suggesting an extremely low prevalence of HIV in high
risk behaviour groups in the capital city of Somalia. ISSN: 0012-835X.

Burbridge, Peter R. 1987. Coastal And Marine Resource Management Prospects
in Somalia. Seattle, WA, USA: ASCE, New York, NY, USA. pages: 4556-4570. Coastal
Zone '87, Proceedings of the Fifth Symposium on Coastal and Ocean Management.
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Descriptors: Coastal Zones- Management; Environmental Protection- Somalia; Water
Pollution- Marine Pollution. Abstract: The main coastal resource management issues in
Somalia are centered in the terrestrial component of the coastal zone. There are no
significant problems of marine pollution or the overexploitation of marine living
resources. The development problems of primary significance are: natural hazards
associated with floods and destabilization of sand dunes, land based industrial and
municipal pollution and low standards of resource management and planning. ISBN: 0-
87262-602-4.

Burgess, N. D., Clarke, G. P. And Rodgers, W. A. 1998/7. “Coastal Forests of
Eastern Africa: Status, Endemism Patterns and their Potential Causes.” Biological Journal
of the Linnean Society. Volume 64, Issue 3, Pages 337-367. Descriptors: endemic
species; evolution; centres of endemism; conservation. Abstract: Eastern African coastal
forests are located within the Swabhili regional centre of endemism and Swahili-
Maputaland regional transition zone in eastern Africa, between 1° North and 25° South,
and 34-41° East. Approximately 3167 km? coastal forest remains: 2 km?2 in Somalia, 660
kmz2 in Kenya, 697 km?2 in Tanzania, 16 km?2 in Malawi, 3 km? in Zimbabwe and perhaps
1790 km? in Mozambique. Most forests are small (2), and all but 19 are under 30 km?
area. Over 80% of coastal forest is located on government land, principally Forest
Reserves; only 8.3 km? found in National Parks (6.2 km? in Kenya (Arabuko-Sokoke), 2
km? in Tanzania (Mafia Island) and tiny patches in Zimbabwe). Coastal forests are an
important and highly threatened centre of endemism for plants (c550 endemic species),
mammals (6 species), birds (9 species), reptiles (26 species), frogs (2 species), butterflies
(79 species), snails (>86 species) and millipedes (>>20 species). Endemic species are
concentrated in the forests of the Tana River, between Malindi in Kenya to Tanga in
northern Tanzania, and in southern Tanzania. Forests with highest numbers of endemics
are: lower Tana River, Arabuko-Sokoke, Shimba Hills (Kenya); lowland East Usambara,
Pugu Hills, Matumbi Hills, Rondo and Litipo and other plateaux near Lindi (Tanzania);
the Tanzanian offshore island of Pemba; Bazaruto archipelago (Mozambique), and tiny
forest remnants of southern Malawi, eastern Zimbabwe and Mozambique. Most coastal
forest endemics have a narrow distributional range, often exhibiting single-site endemism
or with scattered or disjunct distributional patterns. They are best interpreted as relicts
and not the result of recent evolution. Relictualization probably started with the
separation of the ancient Pan African rainforest into two parts during the Miocene. The
coastal forests are interpreted as a > with the endemic species gradually becoming more
and more relict (and presumably extinct) due historically to climatic desiccation and more
recently to human destruction. ISSN: 0024-4066.

Burgett, Charles L., Hoover, Constance S., Rousseau, Jacqueline J., United States
Board on Geographic Names, United States and Defense Mapping Agency. 1987.
"Gazetteer of Somalia: Names Approved by the United States Board on Geographic
Names." Pages 519. Descriptors: GovDoc; Geographic: Somalia- Gazetteers. Note(s):
"June 1987." Includes bibliographical references (p. ix). Prepared by Charles L. Burgett,
Constance S. Hoover, Jacqueline J. Rousseau. LCCN: 88-600915.

Burnham, L. 1986. “Population of Angola by Major Subdivisions. Final Rept.”
Library of Congress, Washington, DC. Federal Research Div. 30 Apr. pages: 5.
Descriptors: Demography; Regions; Somalia; Census; Population; Angola; Behavior and
society Education law and humanities. Abstract: Provides the population of Angola.
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Entries are listed alphabetically by administrative districts according to the current
subdivisions. DTIC Accession Number: ADA3034162XSP.

Burroughs, R. H., I.I.1. 1974. The Structural and Sedimentological Evolution of
the Somali Basin; Paleooceanographic Interpretations. United States: Woods Hole
Oceanographic Institution, Woods Hole, MA, United States. Descriptors: basins; bottom
features; carbonate compensation depth; Cenozoic; changes of level; evolution; fracture
zones; Indian Ocean; marine geology; northwest; ocean circulation; ocean floors;
oceanography; paleo-oceanography; plate tectonics; productivity; rates; ridges;
sedimentation; Somali Basin; thermal upwelling. Database: GeoRef. Accession Number:
1977-028828.

Buscaglione, L. Fazzuoli, M. Chiocchini, M. and Pavia, G. 1993. Contributions to
the Stratigraphy of the Early to Middle Jurassic Formations of the Eastern Side of the
Luug-Mandera Basin, Bay and Gedo Region, Southwestern Somalia. Firenze; Istituto
Agronomico L'Oltremar; 1993. Relazioni E Monografie Agrarie Subtropicali E Tropicali
Nuova Seriell3 A, pages: 153-167. International Meeting; 1st- 1987 Nov: Mogadishu.
Notes: Geology of Somalia and surrounding regions: Geology and mineral resources of
Somalia and surrounding regions. OCLC Accession Number: 34175029.

C

C.S. Hammond & Company. 1936. “Map of Ethiopia and Adjoining Territories.”
New York: C.S. Hammond & Co. Inc. Notes: Description: 1 map; color; 47 x 40 cm., on
sheet 63 x 43 cm., folded to 15 x 24 cm. Geographic: Ethiopia- Maps. Somalia- Maps.
Djibouti- Maps. Scale [ca. 1:6,336,000]; Cartgrph Code: Category of scale: a Constant
ratio linear horizontal scale: 6336000; Notes: Relief shown by shading and spot heights.
Insets: Eritrea- Chart of distances in statute miles- Africa- Comparative populations and
areas. Includes text and advertisement on panel for Northwest Motors. Other Titles: Panel
title; Map of Ethiopia; OCLC Accession Number: 35032276.

Cabdulgaadir, M. M. 1981. “Geologia Della Zona Di Bugda Cagable Nella
Regione Di Hiran.” Translated title: “Geology of the Bugda Zone in the Hiran Region.”
Quaderni Di Geologia Della Somalia (Mogadiscio). Volume 5, Descriptors: Africa; areal
geology; Buqgda zone; East Africa; Hiran Somali Republic; Somali Republic. LCCN:
93093377.

Cabdulgaadir, M. M. and Carush, Maxamud C. 1982. “The Indo-Mediterranean
Characters of the Somali Shallow Marine Benthic Faunas from Jurassic Up to
Oligocene.” Bollettino Della Societa Paleontologica Italiana. Volume 21, Issue 2-3,
Pages 243-253. Descriptors: Africa; Bivalvia; Brachiopoda; Cenozoic; continental drift;
East Africa; Echinodermata; Foraminifera; Gastropoda; Invertebrata; Mediterranean
region; Mesozoic; microfossils; Mollusca; paleoenvironment; paleogeography;
paleontology; Protista; shallow-water environment; Somali Republic; stratigraphy;
Tethys. Notes: References: 50; sketch maps. ISSN: 0375-7633.

Cabdulgaadir, Maxamuud Maxamed. 1987. Some Thoughts on the Tethyan
Characteristics of the Somali Shallow Benthic Faunas; Shallow Tethys 2. Netherlands: A.
A. Balkema, Rotterdam, Netherlands (NLD). International Symposium on Shallow
Tethys 2, Wagga Wagga, N.S.W. Australia Conference: Sept. 15-17, 1986. Descriptors:
Africa; benthonic taxa; Bivalvia; Brachiopoda; Cenozoic; correlation; East Africa;
Echinodermata; Echinoidea; Echinozoa; Foraminifera; Gastropoda; Invertebrata;
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Mesozoic; microfossils; Mollusca; numerical analysis; Protista; shallow-water
environment; Somali Republic; stratigraphy; Tertiary; Tethys. ISBN: 906191647X.

Cabdulwaaxid, S. M. 1981. Rilevamento Geologico Della Zona Di Dinsoor.
Translated title: Geological Surveying of Dinsor. Somalia: Universita Nazionale Somala,
Mogadishu, Somalia. Descriptors: Africa; areal geology; Bay Somali Repblic; Dinsor
Somali Republic; East Africa; mapping; Somali Republic. Database: GeoRef. Accession
Number: 1998-015594.

Cadotsch, A. F. 1986. “Does Selective Intervention Affect Other Areas of
Primary Health Care? Evaluation of a VVaccination Program in Somali Refugee Camps.”
Soz. Praventivmed. Volume 31, Issue 6, Pages 302-307. Descriptors: Child, Preschool;
Developing Countries; English Abstract; Humans; Nutritional Status; Primary Health
Care/organization & administration; Refugees; Sanitation; Somalia; Vaccination, water.
Abstract: The discussion, whether poor countries of the third world should work towards
comprehensive or selective primary health care has been based on political and
economical arguments. The present study examines how far a selective strategy with one
target problem influences other areas of primary health care. The study is based on the
experiences with a vaccination program in the Somalia refugee camps. The program
produced for the first time a reliable census of the refugee population which produced
much smaller figures than had been reported previously. Data on the nutritional status of
all children under 5 was collected at the vaccination places. These data provided a new
basis for the general food distribution. At the same time the data served to evaluate the
supplementary feeding program for vulnerable groups. The study also showed that
general food distribution was more important for the reduction of malnutrition than other
interventions, such as curative health care, community water supplies, sanitation,
supplementary feeding program and vaccination program. Furthermore it illustrates the
conditions in which sectorial actions can become a useful asset to community oriented
health programmes. ISSN: 0303-8408.

Calderoni, G. Masi, U. and Petrone, V. 1993. Chemical Features of Springwaters
from the East African Rift. A Reconnaissance Study. Firenze; Istituto Agronomico
L'Oltremar; 1993. Relazioni E Monografie Agrarie Subtropicali E Tropicali Nuova
Seriell3 B, pages: 699-710. International Meeting; 1st- 1987 Nov: Mogadishu. Notes:
Geology of Somalia and surrounding regions: Geology and mineral resources of Somalia
and surrounding regions. OCLC Accession Number: 34175029.

Cameron, J. 1970. “The Alio Ghelle Radioactive Mineral Occurrence in the Bur
Region of the Republic of Somalia; a Brief Summary of the Principal Features; Uranium
Exploration Geology.” Panel Proceedings Series- International Atomic Energy Agency.
Pages 169-175. Descriptors: actinides; Africa; Alio Ghelle; Bur region; East Africa;
economic geology; metals; Somali Republic; uranium. Notes: illustrations (incl. sketch
maps). ISSN: 0074-1876.

Cancelliere, G. 1987. Belet Weyne Gypsum Stone Quarry; GeoSom 87; Geology
of Somalia and Surrounding Regions; Late Abstracts. Somalia: Somali Natl. Univ., Dep.
Geol., Mogadishu, Somalia. GeoSom 87; Geology of Somalia and Surrounding Regions,
Mogadishu. Somalia Conference: Nov. 24-Dec. 1, 1987. Descriptors: Africa; alabaster;
Belet Weyne; breccia; clastic rocks; Cretaceous; East Africa; economic geology; FerFer
Formation; gypsum deposits; Hiiraan; Mesozoic; production; reserves; sedimentary
rocks; Somali Republic; sulfates. OCLC Accession Number: 34175029.
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Cannon, R. T., Simiyu Siambi, W. M. N. and Karanja, F. M. 1981. "The Proto-
Indian Ocean and a Probable paleozoic/mesozoic Triradial Rift System in East Africa.”
Earth and Planetary Science Letters. Volume 52, Issue 2, Pages 419-426. Abstract: A
revised Paleozoic-Mesozoic stratigraphy of coastal Kenya (including, in particular, the
Karroo) based on current geological mapping near Mombasa is briefly described. This
stratigraphy provides the geological framework for proposals concerning the Proto-Indian
Ocean and the tectonic setting of the Karroo depositional basins. Recent geophysical
evidence suggests that, within Gondwanaland, Madagascar was situated off East Africa
near Kenya/Tanzania. The southern limits of the marine Lower Jurassic and southern
limits of the marine Middle and Upper Jurassic are in similar positions in mainland
Africa and Madagascar using the latter reconstruction. These paleogeographic limits also
define the position, during the Jurassic, of an embayment from an ocean to the north.
Regional geological similarities also support this reconstruction and are reinforced by
paleocurrent data from the Karroo of Kenya indicating drainage north-northeast during
the Permian and Triassic and possibly the Lower Jurassic. Marine connections during
Karroo times appear to be of different ages in Kenya, Tanzania, Somalia, and
Madagascar, probably reflecting physical limitations to marine access in fault-separated
basins. The above embayment encroached across the Karroo depositional basins from
northeast Kenya to southern Tanzania during the Lower and Middle Jurassic, i.e. from the
direction towards which the Karroo drainage had been previously directed. Marine
conditions remain to the present day so this embayment can be considered the Proto-
Indian Ocean for East Africa. The marine incursion took place before the breakup of
Gondwanaland suggesting that during the Jurassic the Proto-Indian Ocean in East Africa
was an epicontinental sea and not a true ocean (i.e. floored by simatic crust). The
epicontinental nature of this sea is confirmed by the lithologies of the associated
sediments. Paleontological data indicate that this sea was an arm of Tethys. True oceanic
conditions could not have been established until the displacement of Madagascar away
from Africa, probably in the Cretaceous. Accepting the above northern position of
Madagascar, the writers also postulate that in East Africa the fault-bounded Karroo
depositional basins (troughs) were located within a major triradial rift system extending
from Lake Malawi at least as far as eastern Kenya (some 1600 km). This rift system, if
valid, was established within Gondwanaland over a period ~100 m.y. in the
Paleozoic/Mesozoic (pre-breakup) in marked contrast to the East African Rift System
(classical rift valleys) which is mainly a Cainozoic phenomenon (post-breakup). It is,
therefore, considered that there is a fundamental difference in origin between the two rift
systems.

Cantone, G. 1976. “Research on the Littoral Zone of Somalia. Annelida,
Polychaeta from Bender Mtoni and Sar Uanle.” Monit.Zool.Ital., Suppl. Volume 8, Issue
9, Pages 223-254. Descriptors: New records; New species; Geographical distribution;
Annelida; Polychaeta; Scyphoproctus somalus; Somali Dem.Rep; Marine. Notes:
Records keyed from 1977 ASFA printed journals. TR: 1977. Abstract: The author
describes 77 spp of benthonic polychaetes found in southern Somalia, south of the
equator, in the mangrove swamps of Bender Mtoni (approximately 1km north of Sar
Uanle) and along the beach of Sar Uanle; 8 of them: Phyllodoce capensis Day, 1960,
Branchiosyllis uncinigera (Hartmann-Schroder, 1960), Glycera tesselata Grube var.
minor La Greca, 1946, Rhynchospio glutaea (Ehlers, 1897), Paraspio mecznikowianus
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(Claparede, 1869), Cirriformia capensis (Schmarda, 1861), Pherusa laevis (Stimpson,
1856), Fabricia filamentosa Day. 1963 had never been found in the Indian Ocean. A
description of a new sp of Capitellidae,, Scyphoproctus somalus sp.nov.is also given.
Database: ASFA: Aquatic Sciences and Fisheries Abstracts.

Canuti P, Fazzuoli M, Ficcarelli G and Venturi F. 1983. “Occurrence of Liassic
Faunas at Waaney (Uanei), Province of Bay, South-Western Somalia.” Rivista Italiana Di
Paleontologia e Stratigrafia. Volume 89, Issue 1, Pages 31-46. Descriptors:
Sedimentology; Species Term: Somalia. Notes: Special Feature: 2 figs, 40 refs. Abstract:
The sequence exposed at Waaney consists of seven horizons. Sedimentological features
give evidence that the environment evolved from a restricted lagoon, with fine
terrigenous supply and probably evaporitic episodes, to a shallow sea with varying
energy conditions and eventually to a deeper but partially restricted sea with oligotypic
fauna. The palaeontological and sedimentological data agree with previous findings of
Liassic faunas in Arabia, in N Somalia and in NE Kenya. ISSN: 0035-6883.

Canuti, P., Fazzuoli, M. and Tacconi, P. 1980. “A Geological Map of the Lugh-
Bardera-Baidoa-Ted Area (S.W. Somalia).” Atti Dei Convegni Lincei, Accademia
Nazionale Dei Lincei. Volume 1980, Descriptors: Africa; Baidoa Somali Republic;
Bardera Somali Republic; East Africa; geologic maps; Lugh Somali Republic; maps;
Somali Republic; southwestern Somali Republic; Ted Somali Republic. ISSN: 0391-
805X.

Canuti, P., Fazzuoli, M., Tacconi, P. and Carrelli, Antonio (president). 1980.
“Photogeological Map of the Region between Juba and Webi Shebeli Rivers (Southwest
Somalia); Geodynamic Evolution of the Afro-Arabian Rift System.” Atti Dei Convegni
Lincei, Accademia Nazionale Dei Lincei. Issue 47, Pages 209-217. Descriptors: Africa;
areal geology; Bur Uplift; Cretaceous; East Africa; East African Rift; erosion features;
explanatory text; fault zones; geologic maps; geophysical surveys; Juba River; Jurassic;
maps; Mesozoic; Oddur Arch; peneplains; remote sensing; Somali Republic;
southwestern Somali Republic; surveys; Webi Shebeli Homocline; Webi Shebeli River.
Notes: References: 24. ISSN: 0391-805X.

Caponera, D. A. 1964. “Report to the Government of Somalia on Water
Legislation and Administration with Draft Water Code.” Italy: Descriptors: Africa;
drawdown; East Africa; legislation; policy; Somali Republic; water management; water
resources; water rights; water use. Database: GeoRef. Accession Number: 1998-015598.

Caponera, D. A. 1973. "Water Laws in Moslem Countries.” Food and Agriculture
Organization of the United Nations. Pages 118. Refs. Descriptors: Water Resources;
Water Law; Legislation; Water Rights; Reviews; Legal Aspects; Water Resources
Development; Arid Lands; Asia; Africa; Irrigation; Moslem Water Law; Afghanistan;
Bahrain; Brunei; Iran; Jordan; Kuwait; Morocco; Qatar; Somalia; Tunisia; The Peoples'
Democratic Republic Of Yemen; Yemen Arab Republic. Abstract: this is a revision of
FAO agricultural development paper no. 43, 'Water Laws in Moslem Countries'
published in 1954. The earlier paper has been outdated by changes in water law and by
the emergence of many new nations in the Moslem world. In this, volume one of a two
volume update, a general introduction is given and twelve nations (Afghanistan, Bahrain,
Brunei, Iran, Jordan, Kuwait, Morocco, Qatar, Somalia, Tunisia, the Peoples' Democratic
Republic of Yemen, and the Yemen Arab Republic) are described. Since Moslem law is
based upon revelations transmitted from Allah to man through the agency of the prophet
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Mohammed, its religious overtones are unmistakable and western planners must expect
plans to be suspect which ignore or contradict this divine law. Moslem law has faced the
practical problems of dividing a limited resource among the populace; however, it should
be remembered that the scarcer the water is, the more complicated and elaborate the
regulations are. Modern tendencies in Moslem water law make water a national resource
under central control and ownership. This is compatible with traditional Islamic thinking
which has always viewed the concept of community interest as the basis of moslem water
law. Database: Environmental Sciences and Pollution Mgmt.

Caponera, D. A. and Grigg, N. S. 1982. “Assistance in Water Legislation;
Mission Report, 7-10 June, 1982.” Italy: Volume: TCP/SOM/0105, Descriptors: Africa;
East Africa; legislation; policy; Somali Republic; water management; water resources.
Database: GeoRef. Accession Number: 1998-015600.

Cappellini, V., Faenza, V. and Fondelli, M. 1982. “Il Telerilevamento e
I'Informatica Per Lo Sviluppo Del'Agricoltura Nei Paesiterzo Mondo.” Riv. Agric.
Subtrop. Trop. Volume 76, Issue 1-2, Pages 5-17. Descriptors: Remote Sensing, Gis And
Mapping; International Development Abstracts- volume 74; techniques of remote
sensing; vegetation cover; hydrological conditions; Amazonia; Somalia; Sudan;
Tanzania; Kenya. Notes: Special Feature: 2 tables, 3 refs. Abstract: Provides an
introduction to the techniques of remote sensing, and shows how systematic information
can be used as a data bank for subsequent analysis not only for agricultural purposes,
though emphasis is placed on the value of Landsat in defining vegetation cover in relation
to hydrological conditions. Examples are noted from Amazonia, Somalia, Sudan,
Tanzania and Kenya. ISSN: 0035-6026.

Cappola, V. and Manning, R. B. 1994. “Research on the Coast of Somalia.
Crustacea Stomatopoda.” Trop. Zool. Volume 7, Issue 2, Pages 271-291. Descriptors:
new records; distribution records; geographical distribution; new genera; check lists;
Stomatopoda; Pseudosquilla; Somali Dem. Rep. Mesacturoides brevisquamatus; Marine.
Notes: TR: CS9516082. Abstract: Seventeen species of gonodactyloid stomatopods
representing nine genera and four families are recorded from shore habitats in Somalia.
All but one are new records for Somalia. Mesacturoides brevisquamatus (Paulson 1875)
is recorded from below Djibouti for the first time. Two new genera are erected for species
previously assigned to the genus Pseudosquilla Dana 1852, Pseudosquillana for P.
megalophthalma Bigelow 1893, Pseudosquillisma for P. oculata (Brulle 1837) and two
other species. A new host, Mesacturoides fimbriatus (Lenz 1905), is reported for the
parasitic gastropod, Caledoniella montrouzieri Souverbie 1869. Database: ASFA:
Aguatic Sciences and Fisheries Abstracts. ISSN: 1121-919X.

Caraci, G. 1927. “La Migiurtinia Ed Il Territorio Del Nogal Secondo Recenti
Studi. » Translated title : « Recent Studies of Migiurtania and Nugal Territories.” Rivista
Geografica Italiana. Volume 34, Pages 117-123. Descriptors: Africa; areal geology; East
Africa; Migiurtinia; Nugal; Somali Republic. ISSN: 0035-6697.

Carbone F and Accordi G. 2000. “The Indian Ocean Coast of Somalia.” Mar.
Pollut. Bull. Volume 41, Issue 1-6, Pages 141-159. Descriptors: Coastal and Marine
Management; Regional Geology; Marine ecology: general studies; Marine and coastal
environment; anthropogenic effect; coastal zone; continental shelf; coral reef;
environmental degradation; geological structure; mangrove; marine ecosystem; seagrass
meadow Species Term: Somalia; Anthozoa; Halophila; Rhizophoraceae; Socotra;
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Thalassodendron; Cheloniidae; Testudines; Aves; Neotonchus. Notes: Additional Info:
United Kingdom; References: Number: 83; Geographic: Indian Ocean- Somali Shelf
Somalia. Abstract: Somalia has the longest national coastline (3025 km) in Africa with an
estimated shelf area (depth 0-200 m) of 32500 km2. The country is divided into the
northern coastal plain of Guban, which has a semi-arid terrain; the northern highlands
with rugged mountain ranges containing the country's highest peak (2407 m); and the
Ogaden region which descends to the south from the highlands and which consists of
shallow plateau valleys, wadis and broken mountains. The latter region continues to the
Mudug plain in central Somalia. From Ras Caseyr to the Kenya border, the coast runs
north-east to south-west, coinciding with the displacement caused by the Mesozoic
marginal subsidence. This general structure is complicated by sedimentary troughs
crossing the Horn of Africa, and by large sedimentary basins, cutting the coastline and
extending inland into Southern Somalia and Northern Kenya (Juba-Lamu embayment,
Mogadishu basin). Offshore, the western Somali Basin extends from Socotra to the
Comores. The open shelf environments developed along the Somali coast are a
consequence of an extensive marine transgression, connected to coastal subsidence or
inland uplift. The rocks along the southern coastal belt are Pliocene-Pleistocene, and are
characterized by a sequence of both marine and continental deposits of skeletal sands,
coral build-ups, eolian sands and paleosols. As well as eolian and biogenic sedimentary
processes, sea-level fluctuations, Holocene climatic changes and neotectonic movements
have combined to produce the modern coastline. A notable feature is an ancient dune
ridge complex, known as the Merka red dune, which rims the coast extending beyond the
Kenyan border and which separates the narrow coastal belt from the Uebi Shebeli alluvial
plain. Two features of note are the Bajuni Archipelago, which consists of islands, islets
and skerries, forming a barrier island separated from the coast by a narrow marine sound,
and a braided, channelized coastal area, which originated from the drowning of a
paleofluvial net. The southern Somali coast, with that of Kenya and Tanzania, forms part
of the Somali Current Large Marine Ecosystem, encompassing 700000 km2, and
extending 800 km between Dar es Salaam and Ras Hafun. Abundant biomass develops
here due to upwelling. The shelf area has a wide variety of coral reefs, mangroves,
seagrass meadows, beaches and estuaries. In shallow water areas the abraded flats are
colonized by scattered coral communities with variable cover. A true fringing reef is
achieved in places only in the Bajuni archipelago. All along the southern Somali coastal
shelf there are spreading meadows of Thalassodendron seagrass, and benthic
communities typical of mobile sandy substrates are limited to beach ridges and shoals
developed along the coastline. Around the Bajuni barrier island and the channelized area
there is more diversity. Mangroves grow on the tidal belts of the channels, and there are
expanses of salt flats. Large-scale alteration produced by man on the Somali coast is
relatively recent, but has accelerated in the last few decades, especially around major
cities. This alteration affects especially backshore areas where the Pleistocene coral reefs
are quarried. At present, the continental shelf is not adequately monitored or protected, so
coastal habitats are being degraded, living marine resources are overexploited, and
pollution levels are increasing, all of which affect natural resources and biodiversity.
Somalia is one of the world's poorest and least developed countries, with few resources
and devastated by civil war, but since 1993 it has been part of the Common Market for
Eastern and Southern Africa (COMESA). This will affect fisheries and aquaculture in
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terms of the investment, production, trade and fish consumption of the member states.
There are currently no marine protected areas and no legislation concerning their
establishment and management, although the World Conservation Monitoring Centre
(WCMC) Protected Areas Database lists Busc Busc Game Reserve as an MPA. In 1992,
The WCMC also listed the following coastal sites as proposed protected areas: Zeila
(important sea bird colonies on offshore islets), Jowhar-Warshek, Awdhegle-Gandershe.
The area from Kisimayo to Ras Chiambone is probably of highest priority, as it is
important for coral reefs, marine turtles, and mangrove resources, although it is still
poorly known. ISSN: 0025-326X.

Carbone, F. and Accordi, G. 2000. “The Indian Ocean Coast of Somalia.” United
Kingdom. Descriptors: 63-82; Regional and general; biomass; coastal morphology;
environmental assessment; industrial development; sedimentary structure. Abstract:
Somalia has the longest national coastline (3025 km) in Africa with an estimated shelf
area (depth 0-200 m) of 32,500 km2. The country is divided into the northern coastal
plain of Guban, which has a semi-arid terrain, the northern highlands with rugged
mountain ranges containing the country's highest peak (2407 m), and the Ogaden region
whichdescends to the south from the highlands and which consists of shallow plateau
valleys, wadis and broken mountains; this region continues to the Mudug plain in central
Somalia. From Ras Caseyr to the Kenya border, the coast runs northeast to southwest,
coinciding with the displacement caused by the Mesozoic marginal subsidence. This
general structure is complicated by sedimentary troughs crossing the Horn of Africa, and
by large sedimentary basins, cutting the coastline and extending inland into southern
Somalia and northern Kenya (Juba-Lamu embayment, Mogadishu basin). Offshore, the
western Somali Basin extends from Socotra to the Comores. The open shelf
environments developed along the Somali coast are a consequence of an extensive marine
transgression, connected to coastal subsidence or inland uplift. The rocks along the
southern coastal belt are Pliocene-Pleistocene, and are characterized by a sequence of
both marine and continental deposits of skeletal sands, coral build-ups, eolian sands and
paleosols. As well as eolian and biogenic sedimentary processes, sea-level fluctuations,
Holocene climatic changes and neotectonic movements have combined to produce the
modern coastline. A notable feature is an ancient dune ridge complex, known as the
Merka red dune, which rims the coast extending beyond the Kenyan border and which
separates the narrow coastal belt from the Uebi Shebeli alluvial plain. Two features of
note are the Bajuni Archipelago which consists of islands, islets and skerries, forming a
barrier island separated from the coast by a narrow marine sound, and a braided,
channelized coastal area which originated from the drowning of a paleofluvial net. The
southern Somali coast, with that of Kenya and Tanzania, forms part of the Somali Current
Large Marine Ecosystem, encompassing 700,000 km2, and extending 800 km between
Dar es Salaam and Ras Hafun. Abundant biomass develops here due to upwelling. The
shelf area has a wide variety of coral reefs, mangroves, seagrass meadows, beaches and
estuaries. In shallow water areas the abraded flats are colonized by scattered coral
communities, with variable cover. A true fringing reef is achieved in places only in the
Bajuni archipelago. All along the southern Somali coastal shelf there are spreading
meadows of Thalassodendron seagrass, and benthic communities typical of mobile sandy
substrates are limited to beach ridges and shoals developed along the coastline. Around
the Bajuni barrier island and the channelized area there is more diversity. Mangroves
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grow on the tidal belts of the channels, and there are expanses of salt flats. Large-scale
alteration produced by man on the Somali coast is relatively recent, but has accelerated in
the last few decades, especially around major cities. This alteration affects especially
backshore areas where the Pleistocene coral reefs are quarried. At present, the continental
shelf is not adequately monitored or protected, so coastal habitats are being degraded,
living marine resources are overexploited, and pollution levels are increasing, all of
which impact on natural resources and biodiversity. Somalia is one of the world's poorest
and least developed countries, with few resources and devastated by civil war, but since
1993 it has been part of the Common Market for Eastern and Southern Africa
(COMESA). This will affect fisheries and aquaculture in terms of the investment,
production, trade and fish consumption of the member states. There are currently no
Marine Protected Areas and no legislation concerning their establishment and
management, although the WCMC (World Conservation Monitoring Centre) Protected
Areas Database lists Busc Busc Game Reserve as an MPA. In 1992, The WCMC also
listed the following coastal sites as proposed protected areas: Zeila (important sea bird
colonies on offshore islets), Jowhar-Warshek, Awdhegle-Gandershe. The area from
Kisimayo to Ras Chiambone is probably of highest priority, as it is important for coral
reefs, marine turtles, and mangrove resources, although it is still poorly known. Notes: In:
Seas at the millennium- an environmental evaluation- VVolume 2 (2000) p. 63-82;
References: 83; Geographic: Indian Ocean Somalia. ISBN: 0080432077.

Carbone, F., Matteucci, R., Pignatti, J.S. and Russo, A. 1993. “Facies Analysis
and Biostratigraphy of the Auradu Limestone Formation in the Berbera-Sheikh Area,
Northwestern Somalia.” Geologica Romana. Volume 29, Pages 213-235. Descriptors:
Tertiary; Palaeogene; foraminifera; facies analysis; diagenesis; Auradu Limestone
Formation; biostratigraphy. Notes: Somalia- Berbera-Sheikh. Abstract: The main
stratigraphic and sedimentological features of the Auradu Limestone Formation in NW
Somalia, close to its type area, are outlined. The present study of the depositional and
diagenetic characteristics, associated with the investigation of the fossil assemblages and
their biostratigraphy and paleoecology, focuses on some significant features useful for a
better definition of the paleoenvironmental setting and the stratigraphic evolution of the
formation. Biostratigraphic evidence gathered from the larger foraminiferal assemblages
allows a correlation of the lower Paleogene faunal associations of Somalia with the
existing peri-Mediterranean biozonations, thus extending their validity to the Horn of
Africa, with implications for the dating of neighbouring formations of the Arabic
peninsula. ISSN: 0435-3927.

Carbone, F. and Accordi, G. 2000. “The Indian Ocean Coast of Somalia.” Marine
Pollution Bulletin. Jan-Jun. Volume 41, Issue 1-6, Pages 141-159. Descriptors: Coral
reefs; Sea grass; Mangrove swamps; Marine parks; Nature conservation; Man-induced
effects; Ecosystem management; Geology; Coastal zone management; Marine pollution;
Overexploitation; Coastal morphology; Living resources; Environmental protection;
Environment management; Coastal zone; Seagrasses; Resources Management; Coastal
Waters; Corals; Sea Grasses; Estuaries; Marine Environment; Environmental Quality;
Degradation; Resources; Swamps; Coelenterates (Corals); Sea-grass; Marine
environment (see also Sea water); Environmental quality standards; Decomposition;
Thalassodendron; Somalia; Somalia; Thalassodendrom. Notes: Special Issue: Seas at the
Millennium: An Environmental Evaluation. TR: CS0102716. Abstract: Somalia has the
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longest national coastline (3025 km) in Africa with an estimated shelf area (depth 0-200
m) of 32 500 km super(2). The country is divided into the northern coastal plain of
Guban, which has a semi-arid terrain; the northern highlands with rugged mountain
ranges containing the country's highest peak (2407 m); and the Ogaden region which
descends to the south from the highlands and which consists of shallow plateau valleys,
wadis and broken mountains. Offshore, the western Somali Basin extends from Socotra
to the Comores. The open shelf environments developed along the Somali coast are a
consequence of an extensive marine transgression, connected to coastal subsidence or
inland uplift. The rocks along the southern coastal belt are Pliocene-Pleistocene, and are
characterized by a sequence of both marine and continental deposits of skeletal sands,
coral build-ups, eolian sands and paleosols. A notable feature is an ancient dune ridge
complex, known as the Merka red dune, which rims the coast extending beyond the
Kenyan border and which separates the narrow coastal belt from the Uebi Shebeli alluvial
plain. The southern Somali coast, with that of Kenya and Tanzania, forms part of the
Somali Current Large Marine Ecosystem, encompassing 700 000 km super(2), and
extending 800 km between Dar es Salaam and Ras Hafun. Abundant biomass develops
here due to upwelling. The shelf area has a wide variety of coral reefs, mangroves,
seagrass meadows, beaches and estuaries. In shallow water areas the abraded flats are
colonized by scattered coral communities with variable cover. A true fringing reef is
achieved in places only in the Bajuni archipelago. All along the southern Somali coastal
shelf there are spreading meadows of Thalassodendron seagrass, and benthic
communities typical of mobile sandy substrates are limited to beach ridges and shoals
developed along the coastline. Around the Bajuni barrier island and the channelized area
there is more diversity. Mangroves grow on the tidal belts of the channels, and there are
expanses of salt flats. Large-scale alteration produced by man on the Somali coast is
relatively recent, but has accelerated in the last few decades, especially around major
cities. This alteration affects especially backshore areas where the Pleistocene coral reefs
are quarried. At present, the continental shelf is not adequately monitored or protected, so
coastal habitats are being degraded, living marine resources are overexploited, and
pollution levels are increasing, all of which affect natural resources and biodiversity.
There are currently no marine protected areas and no legislation concerning their
establishment and management, although the World Conservation Monitoring Centre
(WCMC) Protected Areas Database lists Busc Busc Game Reserve as an MPA. Database:
Environmental Sciences and Pollution Mgmt. ISSN: 0025-326X.
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Northeastern Somalia.” Firenze: Litografia Artistica Cartografica. Descriptors: Geology-
Somalia- Maps; Mapa geoldgico- Somalia. Notes: Description: 1 map; color; 90 x 137
cm. Scale 1:200,000. Cartgrph Code: Category of scale: a Constant ratio linear horizontal
scale: 200000; Notes: Relief shown by contours and spot heights. Includes location map,
tectonic sketch map of Gulf of Aden, 2 color cross-sections, stratigraphic chart, and index
to mapping. Other Titles: Geological map of northeastern Somalia; Responsibility:
Authors, Pier Lorenzo Fantozzi, Abdirahman Hilowle Mohamed, Ali Kassim Mohamed;
Cartographic Supervisor, Luigi Carmignani; Dipartimento di Scienze della Terra
Universita di Siena; Consiglio Nazionale delle Ricerche. OCLC Accession Number:
58676288.
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Carrara, E., Rapolla, A., De Florentis, N. and Dorre, Abdulkadir S. 1985.
“Indagini Geofisiche Applicate Al Rinvenimento Di Falde Acquifere Ed Allo
Sbarramento Di Torrenti Nella Regione Di Hiran (Somalia).” Translated title:
“Geophysical Investigation in the Discovery of the Aquifers and in the Obstruction of the
Flood in Hiran Region, Somalia.” Quaderni Di Geologia Della Somalia (Mogadiscio).
Volume 8, Descriptors: Africa; aquifers; dams; East Africa; floods; geologic hazards;
geophysical surveys; ground water; Hiran Somali Republic; Somali Republic; surveys.
LCCN: 93093377.

Carter, S. and McCormack, D.P. 2006. “Film, Geopolitics and the Affective
Logics of Intervention.” Political Geography. VVolume 25, Issue 2, Pages 228-245.
Descriptors: Political; geography, geopolitics; war; media role; culture Species Term:
Buteogallus; Somalia. Notes: Additional Info: United Kingdom; References: Number: 81;
Geographic: Somalia East Africa Sub-Saharan Africa Africa. Abstract: This paper
explores the way in which questions of affect are implicated in the relation between film
and popular articulations of geopolitics. Recent work in political and cultural geography
has foregrounded the role of affect in the performative enactment of space and spacing.
Drawing upon such work, in this paper we explore the particular role of film as an
affective assemblage through which geopolitical sensibilities emerge and are amplified.
More specifically, we argue that the relation between cinema and enactments of
geopolitical intervention must be understood not only in terms of the way one reproduces
or subverts the discursively framed codes and scripts of the other but also in terms of the
amplification and anchoring of particular affects through specific tactics and techniques.
We illustrate this through a brief discussion of how the relations between the affective
and geopolitical logics of intervention are implicated in U.S. involvement in Somalia in
1993 and its depiction in the 2002 film Black Hawk Down. In moving towards a
conclusion, we draw upon this engagement with film in order to point to the possibilities
for a more expansive engagement with the role played by the logics of affect in
contemporary geopolitical cultures. ISSN: 0962-6298.

Carter, S. 2004. “Two New Species of Euphorbia Subsp Euphorbia
(Euphorbiaceae) from East and Northeast Somalia.” Nord. J. Bot. Volume 23, Issue 3,
Pages 295-297. Abstract: Two small species of succulent, spiny Euphorbia are described
as new, both with limited distributions, E. ammophila from the coastal plain of eastern
Somalia, and E. densispina from the mountain ranges of the northeast.
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Somalia- Boundaries- Ethiopia. Ethiopia- Boundaries- Somalia. Note(s): Caption title.;
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Descriptors: 216. Notes: Met lit. opg. Original: Oorspr. uitg. Metuchen: Scarecrow, 1975.
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Includes bibliographical references (p. 165-213). Reproduction: Microfiche. Ann Arbor,
Mich.: Filmed by University Microfilms International for Indiana University,
Bloomington, 1995. 3 microfiches. ISBN: 0810808307.
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Conocarpus Lancifolius.” Riv. Agric. Subtrop. Trop. Volume 77, Issue 4, Pages 509-514.
Descriptors: Combretaceae; Somalia; Pseudocercospora afgoiensis. Notes: Special
Feature: 2 figs, 5 refs. Abstract: Describes a leaf spot disease of Conocarpus lancifolius
(Combretaceae), a timber and shade tree appreciated in Somalia for its drought resistance.
Technical description and diagnosis of its causal agent, Pseudocercospora afgoiensis sp.
n. are also given. English summary. ISSN: 0035-6026.

Castellani, E. and Mohamed, M. 1. 1981. "(Downy Mildew of Maize in
Somalia.).” Riv. Agric. Subtrop. Trop. Volume 75, Issue 2-3, Pages 223-230.
Descriptors: downy mildew; Zea mays; Somalia; infection; Sclerospora sorghi. Abstract:
Downy mildew of maize caused by Sclerospora sorghi was observed for the first time in
Somalia in the summer of 1980, near Afgoy (Low Scebeli). The attacks were enhanced
by exceptionally high rainfall. A description of the disease is given. Seed treatments with
Metalaxyl are suggested for the disease control. ISSN: 0035-6026.

Castellano, G. 1931. Analisi Di Alcuni Campioni Di Acque Prelevati Dai Pozzi
Del Comprensorio Della SAIS. Translated title : Analysis of Water Samples Drawn from
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Oakland, CA, USA: ASCE, New York, NY, USA. pages: 954-965. Ports '86,
Proceedings of a Specialty Conference on Innovations in Port Engineering and
Development in the 1990's. Descriptors: Ports And Harbors- Kismayo, Somalia; Port
Structures- Repair; Docks- Design; Piles- Steel; Foundations. Abstract: Extensive
deterioration of the 2070 ft long four-berth, marginal wharf at the Port of Kismayo
necessitated a major rehabilitation to maintain operations. The selected scheme was a
steel sheet pile bulkhead, reinforced with steel cover plates and anchored by a continuous
sheet pile deadman. Variable subsurface conditions require the removal and replacement
of soft soils along a portion of the bulkhead, while in another area the sheet piles will
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Quaternary; igneous intrusion; rifting; crustal evolution; numerical model Species Term:
Somalia. Notes: Additional Info: Netherlands; References: Number: 47; Geographic:
Djibouti [East Africa] East Africa Sub-Saharan Africa Africa Eastern Hemisphere World.
Abstract: Over the last three decades a host of information on rifting process relating to
the geological and thermal structure, long-time scale deformation (Quaternary and
Holocene) and rifting cycle displacement across the Asal-Ghoubbet rift has been made
available. These data are interpreted with a two-dimensional thermo-mechanical model
that incorporates rheological layering of the lithosphere, dyke inflation and faulting.
Active fault locations and geometry are mainly controlled by both thermal structure and
magma intrusion into the crust. The distributed slip throughout the inner rift is related to
the closeness of magma chamber, leading to additional stress into the upper thinned crust.
Assuming a constant Arabia-Somalia motion of 11 mm/year, the variation of subsidence
rate between the last 100 and 9 ka is associated with a decrease of the average injection
rate from 10 to 5 mm/year. These values, about equal to the regional opening rate,
suggest that both volcanism and tectonic play an equivalent role in the rifting process.
Our modelled sequence of events gives one possible explanation for both vertical and
horizontal displacements observed since the 1978 seismovolcanic crisis. Although part of
the post-rifting deformation could be due to viscous relaxation, the high opening rate in
the first years after the event and the abrupt velocity change in 1984-1986 argue for a
large dyke inflation of 12 cm/year ending in 1985. The asymmetric and constant pattern
of the GPS velocity since 1991 suggests that present post-rifting deformation is mainly
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Midgans of Somaliland; J.W.C. Kirk; French Somaliland, André Leroi-Gourhan; A
pastoral democracy; Clanship and contract in northern Somaliland; Dualism in Somali
notions of power; Marriage and the family in northern Somaliland; Modern political
movements in Somaliland, | & I1; Peoples of the Horn of Africa; Sufism in Somaliland;
The Somali lineage system and the total genealogy; The names of God in northern
Somali; .M. Lewis; Somali games; G. Marin; Contributions to the ethnography and
anthropology of the Somali, Galla, and Harari, Philipp Viktor Paulitschke; Anthropology
and ethnography of the peoples of Somalia, Nello Puccioni; Seventeen trips through

Engineering Research and Development Center 79



Somalian Earth Sciences

Somaliland and a visit to Abyssinia, H.G.C. Swayne. Worldcat Accession Number:
51249677.

Chaper, Maurice. 1888. Note sir les Prétendus Combustibles Minéraux du
Territoire d’Obokh. Paris. Extrait du Bulletin de la Société Géologique de France, 3e
série, tome XVI, séance du 18 Juin 1888. Descriptors: Coal; mines and mineral resources.
819 pages. USGS Library.

Chaubey A.K, Srinivas K, Yatheesh V, Dyment J, Bhattacharya G.C and Royer
J.-Y. 2002. “Paleogene Magnetic Isochrons and Palaeo-Propagators in the Arabian and
Eastern Somali Basins, NW Indian Ocean.” Geological Society Special Publication. Issue
195, Pages 71-85. Descriptors: Structural geology and tectonics; Magnetism; seafloor
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complex pattern of ridge propagation between Chrons 28n (c. 63 Ma) and 25n (c. 56 Ma),
with dominant eastward propagation between Chrons 26n (c. 58 Ma) and 25n (2)
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Clustering significantly reduces the exposure to waves during high tide, and probably
overheating and dehydration during diurnal low tide. The periodical (NT) increase in
density at the lower rest-zone (tide-pools belt), long-lasting chemical marking of
collective rest sites and releasing mucus trails during feeding excursions cause the
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clustering. According to the hypothesis, a primer group stops at each aggregation site at
NT, mostly returning to it by self-trailing after each feeding migration, while the
progressive recruitment of snails from SF is caused by the interindividual trail-following
during the return migration from the feeding ground. ISSN: 0005-7959.

Cherchi, A. and Schroeder, R. 1999. “Late Barremian Orbitolinid Foraminifera
from Northern Somalia.” Bollettino Della Societa Paleontologica Italiana. Volume 38,
Issue 1, Pages 3-13. Descriptors: Micropalaeontology; Cretaceous; foraminifera;
phylogenetics Species Term: Foraminifera; Somalia; Orbitolinidae; Palorbitolina
lenticularis. Notes: Additional Info: Italy; References: Number: 28; Geographic: Somalia.
Abstract: The lower part of the Early Cretaceous shallow marine deposits in the eastern
Ahl Medo Range (Bosaso, northern Somalia) is characterized by three associations of
orbitolinid foraminifers (from bottom to top): (1) Valserina transiens n.sp., (2)
Palorbitolina lenticularis (Blumenbach), (3) Dictyoconus arabicus Henson and
Palorbitolina lenticularis. This sequence of associations indicating a Late Barremian age
is identical with that one in the central Oman Mountains. Valserina transiens n.sp. is
regarded as the phylogenetic link between the genus Valserina and the Palorbitolina
lenticularis group. ISSN: 0375-7633.

Cherchi, Antonietta and Schroeder, Rolf. 1999. “Late Barremian Orbitolinid
Foraminifera from Northern Somalia.” Bollettino Della Societa Paleontologica Italiana.
Volume 38, Issue 1, Pages 3-13. Descriptors: Africa; Ahl Medo Range; Arabian
Peninsula; Asia; assemblages; Barremian; biostratigraphy; biozones; Cretaceous;
depositional environment; Dictyoconus arabicus; East Africa; Foraminifera; Invertebrata;
lithostratigraphy; Lituolacea; Lower Cretaceous; marine environment; Mesozoic;
microfossils; morphology; Mustahil Formation; new taxa; Oman; Oman Mountains;
Orbitolinidae; Palorbitolina lenticularis; Protista; shallow-water environment; Somali
Republic; taxonomy; Textulariina; Valserina transiens. Notes: References: 28;
illustrations incl. strat. color, 3 plates, geol. sketch map. Abstract: The lower part of the
Early Cretaceous shallow marine deposits in the eastern Ahl Medo Range (Bosaso,
northern Somalia) is characterized by three associations of orbitolinid foraminifers (from
bottom to top): (1) Valserina transiens n.sp., (2) Palorbitolina lenticularis (Blumenbach),
(3) Dictyoconus arabicus Henson and Palorbitolina lenticularis. This sequence of
associations indicating a Late Barremian age is identical with that one in the central
Oman Mountains. Valserina transiens n.sp. is regarded as the phylogenetic link between
the genus Valserina and the Palorbitolina lenticularis group. ISSN: 0375-7633.

Chetwynd, Archer S. R. 1954. Report of Hargeisa Water Supply. Somalia:
Publisher unknown, Somalia. Descriptors: Africa; East Africa; Hargeysa Somali
Republic; Somali Republic; water resources; water supply; Woqooyi Galbeed Somali
Republic. Database: GeoRef. Accession Number: 1998-017911.

Chiesi, G. 1906. “L'Acqua Nel Benadir.” Translated title: “Water in Benadir.”
Rivista Coloniale. Volume 1, Descriptors: Africa; Benadir Somali Republic; East Africa;
Somali Republic; southern Somali Republic; water resources. Database: GeoRef.

China Water Prospecting, Beijing, China. 1971. Reports of Prospecting and
Drilling of Wells for Water Supply to Hargeisa City in the Somali Democratic Republic.
China: China Water Prospec., Beijing, China. Descriptors: Africa; drilling; East Africa;
exploration; Hargeysa Somali Republic; Somali Republic; water resources; water supply;
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water wells; wells; Woqooyi Galbeed Somali Republic. Database: GeoRef. Accession
Number: 1998-017913.

China Well Drilling Team, Hargeysa, Somalia. 1983. Report on Geological
Exploration of Exploratory Boreholes and Test Wells in the Northwest Region of the
Somali Democratic Republic. Somalia: China Well Dril. Team, Hargeysa, Somalia.
Descriptors: Africa; boreholes; East Africa; ground water; northwestern Somali Republic;
observation wells; Somali Republic; water resources; water wells; wells. Database:
GeoRef. Accession Number: 1998-017914.

"Chisimaio Port Facilities: Investigation of Retaining Wall Repair and Wave
Action Damage Moles 1 and 2.” 1966. Livorno, Italy: US Army Engineer Division,
Mediterranean. VVolume: TechRpt TC 423 .M43 1966b EC c. 001; TechRpt TC 423 .M43
1966b 2 EC c. 002, Descriptors: Harbors-Somalia-Design and construction; Retaining
walls; Water waves; Somalia. Notes: iii, 20, 34 leaves, 1 folded leaf of plates: ill.; 27 cm.

"Chisimaio, Somali Democratic Republic: Final Narrative Report, Phase | Port
Facilities.” 1966. Livorno, Italy: U.S. Army Engineer Division Mediterranean. VVolume:
“DA-91-211-ENG.260.", pages: 157. Descriptors: Harbors-Somalia-Design and
construction; Somalia. Abstract: With: Review of Alpina report and other data
concerning proposed port at Kisimaio, Somalia, prepared by U.S. Army Engineer
Division Mediterranean. Leghorn, Italy: The Division, Jan. 1960 and supplement to
report dated Feb. 1961. Notes: 157 leaves in various foliations: ill., maps (some folded);
27 cm. DTIC.

Chorowicz, J. 2005. “The East African Rift System.” Journal of African Earth
Sciences. Volume 43, Issue 1-3, Pages 379-410. Descriptors: Regional structure and
tectonics; rift zone; tectonic evolution. Notes: Additional Info: United Kingdom;
References: Number: 212; Geographic: East African Rift Sub-Saharan Africa Africa.
Abstract: This overview paper considers the East African rift system (EARS) as an intra-
continental ridge system, comprising an axial rift. It describes the structural organization
in three branches, the overall morphology, lithospheric cross-sections, the morpho-
tectonics, the main tectonic features- with emphasis on the tension fractures- and
volcanism in its relationships with the tectonics. The most characteristic features in the
EARS are narrow elongate zones of thinned continental lithosphere related to
asthenospheric intrusions in the upper mantle. This hidden part of the rift structure is
expressed on the surface by thermal uplift of the rift shoulders. The graben valleys and
basins are organized over a major failure in the lithospheric mantle, and in the crust
comprise a major border fault, linked in depth to a low angle detachment fault, inducing
asymmetric roll-over pattern, eventually accompanied by smaller normal faulting and
tilted blocks. Considering the kinematics, divergent movements caused the continent to
split along lines of preexisting lithospheric weaknesses marked by ancient tectonic
patterns that focus the extensional strain. The hypothesis favored here is SE-ward relative
divergent drifting of a not yet well individualized Somalian plate, a model in agreement
with the existence of NW-striking transform and transfer zones. The East African rift
system comprises a unique succession of graben basins linked and segmented by
intracontinental transform, transfer and accommodation zones. In an attempt to make a
point on the rift system evolution through time and space, it is clear that the role of plume
impacts is determinant. The main phenomenon is formation of domes related to plume
effect, weakening the lithosphere and, long after, failure inducing focused upper mantle
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thinning, asthenospheric intrusion and related thermal uplift of shoulders. The plume that
had formed first at around 30 Ma was not in the Afar but likely in Lake Tana region
(Ethiopia), its almost 1000 km diameter panache weakening the lithosphere and preparing
the later first rifting episode along a preexisting weak zone, a Pan-African suture zone
bordering the future Afar region. From the Afar, the rift propagated afterward from north
to south on the whole, with steps of local lithospheric failure nucleations along
preexisting weak zones. These predisposed lines are mainly suture zones, in which partial
activation of low angle detachment faults reworked former thrust faults verging in
opposite directions, belonging to double verging ancient belts. This is responsible for
eventual reversal in rift asymmetry from one basin to the next. Supposing the plume
migrated southward, or other plumes emplaced, the rift could propagate following former
weaknesses, even outside areas influenced by plumes. This view of rift formation
reconciles the classical models: active plume effect triggered the first ruptures; passive
propagations of failure along lithospheric scale weak zones were responsible for the onset
of the main rift segments. Various other aspects are shortly considered, such as tectonics
and sedimentation, and relationships of the ‘cradle of Mankind' with human evolution. By
its size, structure and occurrence of oceanic lithosphere in the Afar, the EARS can be
taken as a model of the prelude of oceanic opening inside a continent. ISSN: 0899-
5362E; 1464-343X.
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Centrale.Departement De Geologie Et De Mineralogie. Volume 1979, Pages 143-167.
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faults; geophysical surveys; interpretation; Landsat; lineaments; mineralization; Neogene;
orientation; plate tectonics; Precambrian; Quaternary; remote sensing; Shaba Congo
Democratic Republic; Shaba Zaire; Somalian Plate; strike-slip faults; structural analysis;
structural geology; surveys; Tanganyika-Malawi Lineament; tectonics; tension; Tertiary;
transform faults; Zaire; Zambezi Lineament; Zambia. Notes: References: 7; illustrations
incl. sketch maps. ISSN: 0304-5285.

Chorowicz, J., Mukonki, N. B. and Pottier, Y. 1979. “Mise En Evidence d'Une
Compression Horizontale Liee a I'Ouverture Des Fosses Est-Africains (Branche
Occidentale), Dans Le Seuil Entre Les Lacs Kivu Et Tanganyika. » Translated title :

« Evidence of a Horizontal Compression Related to the Opening of the East African Rift
(Western Branch) in the Ridge between Lakes Kivu and Tanganyika.” Compte Rendu
Sommaire Des Seances De La Société Géologique de France. Volume 21, Issue 5-6,
Pages 231-234. Descriptors: Africa; African Plate; Burundi; Central Africa; Congo
Democratic Republic; East African Lakes; East African Rift; faults; fractures; joints;
Lake Kivu; Lake Tanganyika; microtectonics; neotectonics; plate tectonics; rift zones;
Rwanda; Somali Plate; structural geology; systems; tectonics; tectonophysics; Zaire.
Notes: References: 3; illustrations incl. geol. sketch map. ISSN: 0037-9417.

Christodoulias, J. C.; Giannaros, H. C. and Stamatopoulos, A. C. 1997.
“Comparison of engineering properties of swelling soils from Cyprus, Greece and

Engineering Research and Development Center 83



Somalian Earth Sciences

Somalia.” Proceedings of the International Conference on Soil Mechanics and
Foundation Engineering- International Society for Soil Mechanics and Foundation
Engineering 1997; Issue 14; Vol 1, p.61, 4 p. Balkema Press. ISSN: 0534-882X.

Chu, D. and Gordon, R.G. 1999. “Evidence for Motion between Nubia and
Somalia Along the Southwest Indian Ridge.” Nature. 04 MAR. Volume 398, Issue 6722,
Pages 64-67. Descriptors: Regional structure and tectonics; plate motion; rifting Species
Term: Somalia; Nubian. Notes: Additional Info: United Kingdom; References: Number:
27; Geographic: Africa- East African Rift. Abstract: The East African rift marks the
northern boundary of the Nubian (West African) and Somalian (East African) plates, and
has formed by horizontal stretching due to the separation of these plates. South of
~20&deg;S, any expression of deformation or seismicity due to the relative motion of
these two distinct plates vanishes, although the boundary must continue until it intersects
another plate boundary. The nearest such boundary is that of the Antarctic plate, marked
by the Southwest Indian ridge. But previous analyses of plate-motion data have indicated
no significant difference between Nubia- Antarctica and Somalia-Antarctica motion.
Here we show, using a large compilation of plate-motion data, that Nubia-Antarctica
motion does differ from Somalia-Antarctica motion, and we determine a relative angular
velocity of the two plates that has compact confidence limits. Our analysis places the pole
of rotation near to the southern limit of African seismicity, implying that the southern
part of the Nubian-Somalian plate boundary is a diffuse zone of convergence (up to ~2
mm yr-1), whereas up to ~6 mm yr-1 of separation is accommodated across the East
African rift- about half the separation rate of the slowest mid-ocean ridge. ISSN: 0028-
0836.

Chu, Dezhi. 1995. Studies in Plate Kinematics: Plate Motions in East Africa and a
Comparison of Paleomagnetic Methods. Ph. D. dissertation. Illinois: Northwestern
University. Descriptors: Nubia; Arabia; Somalia; Gulf of Aden; Red Sea Rift; Gulf of
Suez. Abstract: Based on a new and systematic examination of all available magnetic
profiles, improved estimates of the angular velocities between Arabia and Nubia and
between Arabia and Somalia have been determined. Published inconsistencies between
the interpretation of spreading rates in adjacent segments of the Red Sea have been
reconciled. A new estimate of the angular velocity between Nubia and Somalia is
determined solely from data in the Gulf of Aden and Red Sea. Uncertainties in the Nubia-
Arabia motion are quantified using singular-value decomposition to find the eigenvectors
of the covariance matrix. Through forward modeling and the use of synthetic data, I also
test the robustness of estimates of Nubia-Somalia angular velocity that assume the
existence and location of a hypothetical Nubia-Somalia-Antarctica triple junction. I find
that this type of assumption can give both erroneous results and misleadingly small
confidence limits. Fault azimuth and slip rate data from the Dead Sea Rift are used to
estimate the motion of the Sinai block relative to Arabia and, indirectly, relative to Nubia.
This permits the placement of bounds on the velocity across the Gulf of Suez.
Preliminary results give an upper bound of 4 mm/yr of divergence perpendicular to the
Gulf but no useful lower bound. Through statistical calculations and random error
simulations, | have shown that increasing the window length can not always improve the
accuracy of the running average. There always is a window length that corresponds to the
minimum error. This window length has an exact relation with the data error, taken
herein to be the root-mean-squared difference between true pole locations and estimated
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pole locations in an apparent polar wander path. With this relation, an optimal window
for the running average can be chosen that does not smooth more than is needed. It is
shown that the 95% confidence region calculated from Fisher statistics needs to be
revised when the real dispersion of paleomagnetic poles is elliptical rather than circular.
The advantages and disadvantages of the running average and circle fitting methods have
been compared through various simplified models. Notes: M3: 9614720; M1: Ph.D.

Chu, Dezhi and Gordon, Richard G. 1999. “Evidence for Motion between Nubia
and Somalia Along the Southwest Indian Ridge.” Nature. March 4. Volume 398, Issue
6722, Pages 64-67. Descriptors: Rifts (Geology); Geology/East Africa; Continental drift;
General Science; Biological & Agricultural. Notes: Bibliography; Illustration. Abstract:
Movement between the Nubian (West African) and Somalian (East African) plates along
the Southwest Indian ridge is reported. Analysis of a large compilation of plate-motion
data revealed that Nubia-Antarctica motion differs from Somalia-Antarctica motion and
facilitated the quantification of a relative angular velocity of the 2 plates with compact
confidence limits. The results place the pole of rotation close to the southern limit of
African seismicity, thus indicating that the southern portion of the Nubia-Somalia plate
boundary is a diffuse zone of convergence that moves at a rate of up to around 2 mm per
year. In contrast, as much as approximately 6 mm per year of divergence, around half the
separation rate of the slowest mid-ocean ridge, is accommodated across the East African
rift. ISSN: 0028-0836.

Chung, Y. 1987. “(Super 226) Ra in the Western Indian Ocean.” Earth &
Planetary Science Letters. Sep. Volume 85, Issue 1-3, Pages 11-27. Descriptors: alkaline
earth metals; Amirante Passage; geochemistry; Indian Ocean; isotopes; Madagascar
Basin; Mascarene Basin; metals; Ra-226; radioactive isotopes; radium; salinity; sea
water; Somali Basin; western Indian Ocean. Notes: References: 18; illustrations incl. 1
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Church, J., Pople, D. and Komu, S. 2003. "High Hopes and Red Tides." Samaki
News. Jul. Volume 2, Issue 1, Pages 13-14. Descriptors: Red tides; Algal blooms;
Biological poisons; Phytoplankton; Poisonous organisms; Toxicity; Endotoxins; Lethal
effects; Fish kill; Fishery resources; Toxicology; Kenya, Coast; Somalia; Marine. TR:
KE0400017. Abstract: In the last week of January 2002, thousands of fish died along the
north coast of Kenya and southern Somalia. Marine scientists believe it was caused by a
'‘Red Tide' or Harmful Algal Bloom (HAB). This article report on the impact of the event
on the Kiunga Marine National Reserve (KMNR) and the local fishing community.
Database: Environmental Sciences and Pollution Mgmt. LCCN: 2003408724.

Ciampi G. “Recenti Spostamenti Di Popolazione Su Base Etno-Politica in Africa
Orientale.” Istituto Interfacolta di Geografia dell’Universita di Firenze, 1990.
Descriptors: Population; Water; nomads; demographic data; population change;
government initiative; Bajuni settlement; sedentarisation programme; developing
country; migration rate; sedentarisation; migration. Notes: Source: (1990) p. 33p;
Geographic: Africa- (East) Somalia Kenya Tanzania. Abstract: Migrations of non-
Somalian peoples living in Somalia, following initiatives which were taken by the
Somalian government during the 1970s are examined. These government initiatives were
part of extensive programs for the sedentarisation of nomads and the creation of
agricultural and fishing cooperatives. Smaller initiatives had military causes. Information
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is also given on the demographic data and the distribution of the Bajuni settlements in
Somalia, Kenya and Tanzania.
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World J. Microbiol. Biotechnol. Volume 11, Issue 6, Pages 615-617. Descriptors: soil
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Bradyrhizobium japonicum was absent and only low numbers of Rhizobium were present
in nodulating forage legumes in 13 soil samples from the Jubba and Shabelle rivers of
Somalia. ISSN: 0959-3993.
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Descriptors: Africa; areal geology; East Africa; Ethiopia; expeditions; Galla; Somali
Republic; southern Ethiopia. Database: GeoRef. Accession Number: 1996-038296.
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Operation; Behavior and society; Behavior and society International relations. Abstract:
No abstract available. DTIC.
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Clan; Subclan; RESTORE HOPE Operation; Ethnic conflict; Said Barre; Jihad. Abstract:
The author contends that knowledge of a country’s history and culture is essential to
opening doors and establishing and maintaining friendships and contacts. Perhaps more
that most African societies, the Somalis have a deep awareness of their history, culture
and past achievements. The author attempts to stimulate some appreciation of Somali
history and culture. For this reason, details are given of recent history so that readers will
have some name and event recognition which outline the circumstances which led to the
present situation in Somalia.... Republic of Somalia, Clan, Sub-clan, Operation Restore
Hope, Ethnic conflict, Siad Barre, Political/clan organizations, Jihad. DTIC Accession
Number: ADA2597771XSP; NTIS Accession Number: ADA2599595.

Clemens, Steven Curtis. 1990. Quaternary Variability of Indian Ocean Monsoon
Winds and Climate. United States: Brown University, Providence, RI, United States.
Descriptors: aerosols; Africa; Arabian Peninsula; Arabian Sea; Asia; Cenozoic; East
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Africa; glacial geology; grain size; Indian Ocean; mineral composition; monsoons; Owen
Ridge; paleoclimatology; Quaternary; satellite methods; seasonal variations; sediments;
Somali Republic; stratigraphy; upwelling; wind transport. Database: GeoRef. Accession
Number: 1991-013955.

Clin, Michel and Pouchan, Pierre. 1968. “Sdr un Reseau ue Failles ue
Cisaillement Synvolcaniques dans le Territoire Francais des Afars et des Issas. »
Translated title: “A Network of Synvolcanic Shear Faults in the French Territory of the
Afars and Issas.” Comptes Rendus Hebdomadaires Des Seances De I'Academie Des
Sciences, Serie D: Sciences Naturelles. Volume 267, Issue 20, Pages 1553-1554.
Descriptors: Afars; Africa; East Africa; faults; Issas; lava flows; shear zones; Somali
Republic; structural geology; tectonics. Abstract: Basaltic flows, Somalia. ISSN: 0567-
655X.

Cochran, J. R. 1988. “Somali Basin, Chain Ridge, and Origin of the Northern
Somali Basin Gravity and Geoid Low.” Journal of Geophysical Research. Solid Earth and
Planets. 10 Oct. Volume 93, Issue B10, Pages 11985-12008. Descriptors: East Africa;
Basins Geographic; Boundaries; Coastal regions; Continental drift; Discontinuities;
Faults Geology; Geoids; Gradients; Gravity; Madagascar; Low density; Magnetic
anomalies; Magnetic fields; Mozambique; North Direction; Reprints; Seafloor spreading;
Ocean bottom topography; Somalia; Gravity anomalies; Ocean ridges; Ocean basins;
Somali Basin; Chain Ridge; Ocean technology and engineering Marine geophysics and
geology. Notes: Performer: Lamont-Doherty Geological Observatory, Palisades, NY.
Abstract: The Northern Somali Basin, located between Chain Ridge and the Horn of
Africa north of 4 deg N, is characterized by a distinct 5-m geoid low and by large
negative gravity anomalies. Boundaries of the basin are marked by steep gradients in both
gravity and geoid. Basement in Northern Somali Basin is 1-2 km deeper than on the
Carlsberg Ridge flank to the southeast or on the Sheba Ridge flank to the north with a
sharp discontinuity across the boundary of the basin. The Western Somali Basin, to the
south, was created in the Late-Jr and Early Kr by the movement of Madagascar away
from Africa. Reinterpretation of magnetic anomalies in the Western Somali Basin shows
that they record both limbs of a mid-ocean ridge that was active by M22 time
(Kimmeridgian) and died soon after MO (Aptian). Magnetic and gravity data allow the
relict ridge crest to be traced from Davie Ridge near the African coast to the Dhow-
VLCC-ARS fracture zone complex at 50 deg E. Davie ridge is a transform fault
connecting the Western Somali Basin spreading center with a similar age spreading
center in the Mozambique Basin. OCLC: 11994697.

Coffin, Millard F. and Rabinowitz, Philip D. 1983. “Geologic Evolution of the
Western Somali Basin and East African Continental Margin; American Geophysical
Union; 1983 Spring Meeting.” EOS Trans. Am. Geophys. Union. 03 May. Volume 64,
Issue 18, Pages 238-239. Descriptors: Africa; continental drift; continental shelf;
controls; Cretaceous; Deep Sea Drilling Project; DSDP Site 240; DSDP Site 241; DSDP
Site 242; East Africa; faults; Indian Ocean Islands; Jurassic; Kenya; Leg 25; Madagascar;
marine geology; Mesozoic; oceanography; passive margins; plate tectonics;
reconstruction; regional; rifting; sedimentation; Somali Republic; strike-slip faults;
structural controls; Tanzania; tectonophysics; transform faults; volcanism; Western
Somali Basin. Notes: DSDP, Deep Sea Drilling Project. ISSN: 0096-3941.
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Coffin, Millard F. and Rabinowitz, Philip D. 1982. “A Multichannel Seismic
Transect of the Somalian Continental Margin.” Proceedings- Offshore Technology
Conference, no.14, Vol.2. Pages 421-430. Descriptors: Africa; buried channels;
Cenozoic; chemically precipitated rocks; continental rise; Deep Sea Drilling Project;
diapirism; DSDP Site 241; East Africa; evaporites; fluvial features; geophysical methods;
geophysical surveys; Indian Ocean; Jurassic; Kenya; Leg 25; marine transport; Mesozoic;
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Cogne, J. P. and Humler, E. 2006. “Trends and Rhythms in Global Seafloor
Generation Rate.” Geochemistry, Geophysics and Geosystems. MAR 28. VVolume 7,
Pages Q03011. Abstract: The primary purpose of this paper is to investigate the
spreading and production rates of oceanic ridges for the last 180 Myr, based on the
detailed analysis of eight oceanic units (North, Central, and South Atlantic basins,
Southwest, Central, and Southeast Indian Ridge systems, Somalia basin, and the Pacific
plate) and using the most recent timescale for oceanic isochrons. The global study of
oceanic ridges presented here shows that (1) the average rate of spreading, which we
computed by weighting the rates obtained at each basin by the relevant ridge lengths, is
constant since similar to 125 Ma at 53.4 +/- 5.9 mm yr(-1) (full rate), (2) the average
surface production rate is 2.7 +/- 0.2 km 2 yr(-1), and (3) the minimum oceanic crust
production in volume, or flux, is 18.7 +/- 2.9 km(3) yr(-1). These estimations are in close
agreement (within +/- 10%) with other studies. However, the new results emerging from
this analysis are the following: (1) The Cretaceous flux rates (in volume) might be only
10% higher than today over a short period of time (125-100 Myr). (2) The “pulse” of
ocean crustal production (120-80 Ma) in the world total is predominantly the result of
contributions from mantle temperature and oceanic plateaus but is not linked to the global
spreading rate of oceanic ridges, as generally accepted. (3) The rates presented here differ
from previously published models for the Cenozoic and show a general increasing trend
in the last 50 Myr. (4) We finally suggest a possible similar to 25 Myr pseudo-periodicity
of the oceanic production rate (in surface and in volume) at least during the last 75-80
Myr. These data could have a profound impact on a vast number of models including sea-
level changes and more generally on the chemical mass balance between ocean and
continent, which is known to be a key parameter in the history of the Earth's climate and
ocean chemistry. ISSN: 1525-2027.

Coleman, Jr, Sterling. 2000. "Librarianship and Information Science in Islamic
East Africa 1966-1999: An Annotated Bibliography." The International Information &
Library Review. Volume 32, Issue 2, Pages 149-211. Abstract: This work is an annotated
bibliography that consists of articles, books, conference papers, dissertations, and reports,
etc. published in various library and information science forums on the subject of
librarianship in Islamic East Africa. The goal of preparing this work is to provide a list of
citations with abstracts that librarians, library students, and library scholars can use to
perform research within this subject area and further the body of knowledge. The
research methodology that was used to find these citations involved searching the
database versions of ERIC, Dissertations Abstracts Online, and Library Literature within
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the online public access catalog of the Auburn University library system. It also involved
searching the online databases of Library and Information Science Abstracts (LISA),
British Education Index, and Education Abstracts within the DIALOG database as well
as the respective print copies of these resources. While this work is by no means an
exhaustive analysis of the entire East African library literature, it does strive to be
comprehensive in terms of its country-by-country breakdown of librarianship within the
region. Islamic East Africa for the purposes of this work incorporates the nations of
Comoros, Djibouti, Eritrea, Ethiopia, Somalia, Sudan, and Tanzania. In providing a
citation for a non-English language work, the English equivalent of the title of that work
will be given next to the non-English title.

Collins, A.S and Pisarevsky, S.A. 2005. “Amalgamating Eastern Gondwana: The
Evolution of the Circum-Indian Orogens.” Earth-Sci. Rev. Volume 71, Issue 3-4, Pages
229-270. Descriptors: Plate tectonics; Gondwana Species Term: Somalia. References:
Number: 341. Abstract: The Neoproterozoic global reorganisation that saw the demise of
Rodinia and the amalgamation of Gondwana took place during an incredibly dynamic
period of Earth evolution. To better understand the palaeogeography of these times, and
hence help quantify the interrelations between tectonics and other Earth systems, we here
integrate Neoproterozoic palaeomagnetic solutions from the various blocks that made up
eastern Gondwana, with the large amount of recent geological data available from the
orogenic belts that formed as eastern Gondwana amalgamated. From this study, we have:
(1) identified large regions of pre-Neoproterozoic crust within late Neoproterozoic-
Cambrian orogenic belts that significantly modify the geometry and number of
continental blocks present in the Neoproterozoic world; (2) suggested that one of these
blocks, Azania, which consists of Archaean and Palaeoproterozoic crust within the East
African Orogen of Madagascar, Somalia, Ethiopia and Arabia, collided with the
Congo/Tanzania/Bangweulu Block at 650-630 Ma to form the East African Orogeny; (3)
postulated that India did not amalgamate with any of the Gondwana blocks until the latest
Neoproterozoic/Cambrian forming the Kuunga Orogeny between it and
Australia/Mawson and coeval orogenesis between India and the previously amalgamated
Congo/Tanzania/Bangweulu-Azania Block (we suggest the name ‘Malagasy Orogeny' for
this event); and, (4) produced a palaeomagnetically and geologically permissive model
for Neoproterozoic palaeogeography between 750 and 530 Ma, from the detritus of
Rodinia to an amalgamated Gondwana. ISSN: 0012-8252.

Collins, Allan S. and Windley, Brian F. 2002. “The Tectonic Evolution of Central
and Northern Madagascar and its Place in the Final Assembly of Gondwana.” J. Geol.
May. Volume 110, Issue 3, Pages 325-339. Descriptors: Geology/Madagascar;
Gondwana; Plate tectonics/Africa; Orogeny; Geological models; General Science;
Applied Science & Technology. Notes: PD: Bibliography; Illustration; Map; Table.
Abstract: Recent work in central and northern Madagascar has identified five tectonic
units of the East African Orogen (EAO), a large collisional zone fundamental to the
amalgamation of Gondwana. These five units are the Antongil block, the Antananarivo
block, the Tsaratanana sheet, the Itremo sheet, and the Bemarivo belt. Geochronological,
lithological, metamorphic, and geochemical characteristics of these units and their
relationships to each other are used as a type area to compare and contrast with
surrounding regions of Gondwana. The Antananarivo block of central Madagascar, part
of a broad band of pre-1000-Ma continental crust that stretches from Yemen through
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Somalia and eastern Ethiopia into Madagascar, is sandwiched between two suture zones
we interpret as marking strands of the Neoproterozoic Mozambique Ocean. The eastern
suture connects the Al-Mukalla terrane (Yemen), the Maydh greenstone belt (northern
Somalia), the Betsimisaraka suture (east Madagascar), and the Palghat-Cauvery shear
zone system (south India). The western suture projects the Al-Bayda terrane (Yemen)
through a change in crustal age in Ethiopia to the region west of Madagascar. Our new
framework for the central EAO links the Mozambique belt with the Arabian/Nubian
Shield and highlights the power of tectonic analysis in unraveling the complex tectonic
collage of the EAQ. Reprinted by permission of the publisher. ISSN: 0022-1376.

Collins-Longman Atlases. 1973. “Atlas for Somalia 2.” United Kingdom: Collins-
Longman for the Ministry of Education. Descriptors: Atlases, British; Atlas (atl). Notes:
Description: 1 atlas (32 p.); color maps; 27 cm. Geographic: Somalia- Maps. Africa-
Maps. Scales differ. Cartgrph Code: Category of scale: a; Notes: Cover title. “Printed and
bound in Scotland by Wm. Collins Sons & Co. Ltd."--P. [1]. Other Titles: Atlas for
Somalia two. ISBN: 0003601854; 0582001099; LCCN: 84-675380.

Collins-Longman Atlases. 1973. “Atlas for Somalia 1.” United Kingdom: Collins-
Longman for the Ministry of Education. Descriptors: Atlases, British; Atlas (atl). Notes:
Description: 1 atlas (16 p.); color maps; 27 cm. Geographic: Somalia- Maps. Scales
differ. Cartgrph Code: Category of scale: a; Notes: Cover title. “Printed and bound in
Scotland by Wm. Collins Sons & Co. Ltd."--P. [1]. Other Titles: Atlas for Somalia one.
ISBN: 0003601846 (Collins); ISBN: 0582001080 (Longman); LCCN: 84-675379.

Collinson, Alan S., Davies, Michael J. and Ibbotson, Peter. 1987. “Geological and
Mineral Deposit Maps of the Arab World.” Geology Today. Aug. Volume 3, Issue 4,
Pages 133-135. Descriptors: Africa; Arabian Peninsula; Asia; East Africa; economic
geology; economic geology maps; Indian Ocean; Irag; maps; Middle East; mineral
resources; Morocco; North Africa; Oman; Red Sea; Saudi Arabia; Somali Republic;
Syria. Notes: illustrations incl. sketch map. ISSN: 0266-6979.

Colombini, 1., Aloia, A., Fallaci, M., Pezzoli, G. and Chelazzi, L. 1998. "Spatial
use of an Equatorial Coastal System (East Africa) by an Arthropod Community in
Relation to Periodically Varying Environmental Conditions.” Estuarine, Coastal and
Shelf Science. Volume 47, Issue 5, Pages 633-647. Descriptors: zonation patterns;
behavioural strategies; arthropods; sandy beach; East Africa. Abstract: During the dry
season (1971) and the wet season (1973) two field studies were conducted at Sar Uanle, a
locality along the coast of Somalia (East Africa). The study analysed the beach-dune
system considering ecological aspects in a dynamic way. During the two periods of study
and for an entire synodic period, a system of traps (directional pitfall traps) was used. At
the same time the climatic factors were registered. For the most abundant arthropod
species mean zonations were calculated during surface activity and considered in relation
to the season, diel, synodic and tidal phases. The variations in mean zonation were then
correlated with the main environmental parameters. During the wet season, for some taxa
orientation indices were calculated. The results indicate that two distinct subcommunities
are present at Sar Uanle: a more dynamic one on the beach and another on the dune.
Arthropod species living in this beach-dune system have evolved behavioural strategies
in relation to cyclical environmental changes according to their physiological needs,
locomotory capacities and zonation.
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Compagnon D. 1995. “Somalie: Les Limites De I'Ingerence “Humanitaire'.
I'Echec Politique De 'ONU.” CEAN, Bordeaux; distributed Karthala, Paris. Descriptors:
pages 193-202; Water; humanitarian intervention; military intervention; UN peace
keeping. Abstract: The severe famine of 1992 in Somalia was the official justification of
the international military intervention, firstly by civil peace-keeping forces (UNITAF)
under American command, then under the aegis of UN Operation in Somalia. The
argument for quick intervention was specious, on the one hand because of the UN's and
the great powers' passivity facing violent anarchy which had followed the collapse of
Muhamed Siyaad Barre at the end of January 1991; on the other hand, because most of
those who were in a more vulnerable position had already disappeared when the UNITAF
appeared in December 1992. Notes: In: L'Afrique politique 1995 (1995) p. 193-202;
Geographic: Somalia; Update: A 01 JAN 1996. OCLC Accession Number: 1171341.

Comprehensive Groundwater Development Project; End of Project Report, Draft
Copy; Vol. 2, General Activities. 1986. Somalia: LBI/MMWR/WDA, Mogadishu,
Somalia. Descriptors: Africa; development; East Africa; ground water; Somali Republic;
water resources. Database: GeoRef. Accession Number: 1999-004726.

Comprehensive Ground Water Development Project; End of Project Report, Draft
Copy; Vol. 4, Appendices to Vol. 2. 1986. Somalia: LBI/MMWR/WDA, Mogadishu,
Somalia. Descriptors: Africa; development; East Africa; ground water; Somali Republic;
water resources. Database: GeoRef. Accession Number: 1999-004727.

Comprehensive Groundwater Development Project; End of Project Report, Draft
Copy; Maps. 1986. Somalia: LBI/MMWR/WDA, Mogadishu, Somalia. Descriptors:
Africa; development; East Africa; ground water; maps; Somali Republic. Database:
GeoRef. Accession Number: 1999-004728.

Comprehensive Groundwater Development Project; End of Project Report, Draft
Copy; Vol. 3, Hydrogeology. 1986. Somalia: LBI/MMWR/WDA, Mogadishu, Somalia.
Descriptors: Africa; development; East Africa; ground water; hydrology; Somali
Republic; water resources. Database: GeoRef. Accession Number: 1999-004731.

Comprehensive Groundwater Development Project, Final Report; VVol.1, General
Activities. 1985. Somalia: LBI/MMWR/WDA, Mogadishu, Somalia. Descriptors: Africa;
development; East Africa; ground water; Somali Republic; water resources. Database:
GeoRef. Accession Number: 1999-004717.

Comprehensive Groundwater Development Project, Final Report; VVol.2,
Hydrology. 1985. Somalia: LBI/MMWR/WDA, Mogadishu, Somalia. Descriptors:
Africa; development; East Africa; ground water; hydrology; Somali Republic; water
resources. Database: GeoRef. Accession Number: 1999-004718.

Comprehensive Groundwater Development Project, Final Report; VVol.3,
Appendix. 1985. Somalia: LBI/MMWR/WDA, Mogadishu, Somalia. Descriptors: Africa;
development; East Africa; ground water; Somali Republic; water resources. Database:
GeoRef. Accession Number: 1999-004719.

Comprehensive Groundwater Development Project; Interim Report. 1985.
Somalia: LBI/MMWR/WDA, Mogadishu, Somalia. Descriptors: Africa; development;
East Africa; ground water; Somali Republic; water resources. Database: GeoRef.
Accession Number: 1999-004720.

Comprehensive Groundwater Development Project; Specification for Civil
Works. 1985. Somalia: LBI/MMWR/WDA, Mogadishu, Somalia. Descriptors: Africa;
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development; East Africa; ground water; Somali Republic; water resources; water supply.
Database: GeoRef. Accession Number: 1999-004721.

Comprehensive Groundwater Development Project; Structure and Applications of
a Water Industry System Model for Somalia; Vol. 11. 1985. Somalia: LBI/MMWR/WDA,
Mogadishu, Somalia. Descriptors: Africa; development; East Africa; ground water;
Somali Republic; water resources. Database: GeoRef. Accession Number: 1999-004722.

Comprehensive Groundwater Development Project; Structure and Applications of
a Water Industry System Model for Somalia; Vol. 1. 1985. Somalia: LBI/MMWR/WDA,
Mogadishu, Somalia. Descriptors: Africa; development; East Africa; ground water;
models; Somali Republic; water resources. Database: GeoRef. Accession Number: 1999-
004723.

Comprehensive Groundwater Development Project, Exploratory Report for the
Bay Region, (Main Report + Annex). 1983. Somalia: LBI/MMWR/WDA, Mogadishu,
Somalia. Descriptors: Africa; Bay Somali Republic; development; East Africa; ground
water; Somali Republic; southern Somali Republic; water resources. Database: GeoRef.
Accession Number: 1999-004716.

Comprehensive Groundwater Development Project, Economic Evaluation of the
Comprehensive Groundwater Development Project. 1985. Somalia: LBI/MMWR/WDA,
Mogadishu, Somalia. Descriptors: Africa; development; East Africa; evaluation; ground
water; Somali Republic; water resources. Database: GeoRef. Accession Number: 1999-
004724.

Conan, S. M.H., and Brummer, G. J. A. 2000. “Fluxes of Planktic Foraminifera in
Response to Monsoonal Upwelling on the Somalia Basin Margin.” Deep-Sea Research,
Part 2: Topical Studies in Oceanography. Volume 47, Issue 9, Pages 2207-2227.
Abstract: Sediment trap samples collected off Somalia (bi)weekly from early June 1992
through mid February 1993 show large seasonal variations in the shell flux and species
composition of planktic foraminifera. These variations mirror the monsoon-driven
circulation, which resulted in massive upwelling and offshore eddy transport in summer
during the SW Monsoon (June-September) and accounted for nearly 90% of the
estimated annual shell flux of planktic foraminifera. G. bulloides dominated the SW
Monsoon along with G. glutinata, T. quinqueloba, N. dutertrei and T. iota in a fauna-rich
species but with a low diversity and equitability. During the autumn intermonsoon
(November-December) the ocean became stratified and the nutrient exhausted, whereas
during the NE Monsoon (January-March) a warm surface mixed layer developed with the
nutrients entrained by deep wind mixing. It was dominated by G. ruber in association
with G. tenella, G. aequilateralis, G. trilobus/G. sacculifer and G. menardii in a fauna
poorer in species but with a higher diversity and equitability. Consequently, the ratio in
the abundance of G. bulloides and G. ruber follows the monsoonal cycle closely, as both
species persist throughout the year. Only the rare G. theyeri seems to be restricted to the
SW Monsoon. In October at the end of the SW Monsoon, the trap at 265 m above the
bottom intercepted massive amounts of fine-grained carbonate (<125 &mu;m)
resuspended from the shelf and upper slope. It contained extreme fluxes of bioclastic
fragments, benthic foraminifera and benthic ostracods as well as enhanced fluxes of
small-sized planktic foraminifera <125 &mu;m, notably G. rubescens. Integrated over the
year, the species composition intercepted by the trap shows very good match with the
shell fauna in a core top sediment from the same site. Apparently, the year-estimated
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monsoonal record of planktic foraminifera, which is strongly dominated by the SW
Monsoon production, survives burial intact. Consequently, the species composition of
planktic foraminifera and measures such as the bulloides/ruber ratio can be applied as a
proxy for past changes in the intensity of the SW Monsoon off Somalia compared to the
modern condition. ISSN/ISBN: 0967-0645.

Conan, S. M. -H, lvanova, E. M. and Brummer, G. -J A. 2002. “Quantifying
Carbonate Dissolution and Calibration of Foraminiferal Dissolution Indices in the Somali
Basin.” Marine Geology. Volume 182, Issue 3-4, Pages 325-349. Descriptors:
Dissolution; Calibration; Fluxes; Rubber; Carbonates. Abstract: Two sediment traps
moored off Somalia in 1992-1993 collected similar settling fluxes of carbonate and
siliceous shells formed by various plankton groups. Planktic foraminifera showed large
seasonal variations, with more than 74% of the total planktic foraminifera flux collected
during the SW monsoon (summer upwelling), when Globigerina bulloides was
dominating along with Globigerinita glutinata and Neogloboquadrina dutertrei. The
intermonsoon and NE monsoon assemblages were dominated by Globigerinoides ruber.
We used the trap records as our 'no dissolution’ reference for comparison with three
boxcore recorders in order to quantify the carbonate dissolution along a depth transect.
Dissolution increases downslope, from Station 905 to 907 and 915 at depths of 1567 m,
2807 m and 4035 m, respectively. The carbonate fraction of the sediment at Station 915,
which is located near the CCD, is the most affected by dissolution, with more than 97%
of the planktic foraminifera dissolved. Here, the planktic foraminifera assemblage is
strongly modified, with thick walled species such as N. dutertrei, Globorotalia tumida
and Pulleniatina obliquiloculata as the most resistant. It is not representative of the
settling assemblage. The planktic foraminiferal assemblages of the sediment surface at
Stations 905 and 907 remain similar to the trap assemblages and the foraminifera are well
preserved, although only 25% of foraminifera are apparently preserved at Station 905 and
8% at Station 907. Those numbers are surprisingly low and infer that only a small
fraction of the foraminiferal carbonate production is buried and removed from the carbon
cycle. This discrepancy between the export and buried flux is partly be due to
(bio)mechanical destruction by benthic processes and to supralysoclinal dissolution, due
to metabolic CO2 generated by the benthic organisms. Another important factor is the
interannual variability of the productivity, well known in the Arabian Sea. The calibration
of commonly used foraminiferal dissolution indices (percentage of foraminiferal
fragments, percentage of resistant species, foraminiferal dissolution index (FDX)) to our
data only shows reliable results for high dissolution levels (> 97%). Off Somalia the most
accurate of the proxies is the percentage of foraminiferal fragments compared to the other
methods tested, i.e., FDX, planktic foraminiferal loss (L), percentage of radiolarians and
diatoms, percentage of benthic foraminifera. The species assemblage appears to be not
significantly modified by dissolution unless the estimated shell loss is high, > 92% of the
arriving shells in our samples. This level is expressed in the percentage of fragmentation,
the percentage of radiolarians and diatoms, the percentage of resistant foraminifera
species, and FDX as 80%, 35%, 25% and 1.8, respectively. The relative abundance of
Globigerina bulloides is a valid SW monsoon/upwelling proxy only when dissolution is
moderate ( less than or equal 92%). Globigerina bulloides and Globigerinoides ruber
have similar burial efficiencies and susceptibilities to dissolution. Thus, the ratio G.
bulloides/G. tuber is a valid proxy for past changes in the intensity of the SW monsoon
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even in the strongly dissolved samples. In our sediment record the ratio G. bulloides/G.
ruber indicates that the SW monsoon was stronger in the recent past than in 1992-93.
ISSN: 0025-3227.

Conedera, C. 1970. Photogeology of the Hol, God and Cursi Area. Somalia:
Hammar Petroleum Comp., Mogadishu, Somalia. Descriptors: Africa; areal geology;
cartography; Cursi Somali Republic; East Africa; Gedo Somali Republic; geologic maps;
God Somali Republic; Hol Somali Republic; maps; photogeology; remote sensing;
Somali Republic. Database: GeoRef. Accession Number: 1998-017974.

Conforti, E. 1955. “Le Acque Dello Uebi Scebeli.” Translated title: “The Water of
the Shebelle River.” Somalia: AFIS, Mogadishu, Somalia. Descriptors: Africa; East
Africa; hydrology; Shebelle River; Somali Republic; southern Somali Republic; surface
water. Database: GeoRef. Accession Number: 1998-017926.

Conforti, E. 1954. “Studi Per La Valorizzazione Delle Risorse Idriche Del Basso
e Medio Scebeli.” Translated title: “Study about the Exploitation of Water Resources of
the Lower and Middle Shebelle.” Somalia: AFIS, Mogadishu, Somalia. Descriptors:
Africa; East Africa; exploitation; exploration; hydrology; Shebelle River; Somali
Republic; southern Somali Republic; water resources. Database: GeoRef. Accession
Number: 1998-011908.

Conforti, E. 1954. “Studi Per Opere Di Risanamento e Valorizzazione Dei Descek
Del Giuba.” Translated title: “Study on Reclamation and Exploitation Works of the
Descek of Juba.” Somalia: AFIS, Mogadishu, Somalia. Descriptors: Africa; Descek
Swamp; East Africa; exploitation; hydrology; Juba River; reclamation; Somali Republic;
southern Somali Republic; water resources. Database: GeoRef. Accession Number: 1998-
017924,

Conforti, E. 1954. Studio Sulle Possibilita’ Agricole Della Regione Del Basso
Giuba. Study on the Agricultural Possibility of the Lower Juba Region. Somalia: AFIS,
Mogadishu, Somalia. Descriptors: Africa; agriculture; East Africa; hydrology; irrigation;
Juba River; Somali Republic; southern Somali Republic; surface water. Database:
GeoRef. Accession Number: 1998-017925.

Conforti, E. 1953. “Aspetti Del Problema Idrico Nella Agricoltura Somala.”
Translated title: “Aspects of the Water Problem in Somali Agriculture.” Riv. Agric.
Subtrop. Trop. Volume 47, Pages 7-9. Descriptors: Africa; agriculture; East Africa;
irrigation; Somali Republic; water resources; water supply. ISSN: 0035-6026.

Conover, Helen Field, compiler. 1960. “Official Publications of Somaliland,
1941-1959; A Guide.” Card Division. General Reference and Bibliography Division.
Library of Congress. 41 pages. “Divided into British, French and Italian Somaliland,
subdivided by issuing agency and with subject index to the whole. Includes LC Call
Numbers or location symbols for other libraries.”** Library of Congress.

Conover, Helen Field. 1964. Africa South of the Sahara. Library of Congress.
African Section. Washington, General Reference and Bibliography Division, Reference
Dept., Library of Congress, 1963 [i.e. 1964]. Africa, Sub-Saharan- Bibliography. LCCN:
63060087.

B3 Anglemyer, Mary. 1970. Natural Resources: A Selection of Bibliographies.” Second edition.
Washington, DC: Engineer Agency for Resource Inventories. EARI Development Research Series. Report
#3. Page 81.
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Conover, Helen Field. 1942-1943. The British Empire in Africa: selected
references. Compiled by Helen F. Conover under the direction of Florence S. Hellman,
chief bibliographer. Library of Congress. Division of Bibliography. [Washington] 1942-
43. 4 volumes; 27 cm. Contents: 1. General.--[11] British West Africa.--[111] British East
and Central Africa.--1V. The Union of South Africa. Notes: Reproduced from type-
written copy. Title of vol. IV varies slightly; vols. Il and 111 have special t.p. only. Africa-
-Bibliography. Great Britain- Colonies- Africa- Bibliography. LCCN: 43051626;
OCLC:3825749.

Consiglio nazionale delle ricerche (Italy). AGIP mineraria. 1957-1960. “Carta
Geologica Della Somalia e Dell' Ogaden.” AGIP Mineraria, Consiglio Nazionale delle
Ricerche; Somalia. Descriptors: Geology- Somalia- Maps; Geology- Ethiopia- Ogaden-
Maps. Notes: Description: 8 maps +; legend. Geographic: Somalia- Maps. Ogaden
(Ethiopia)- Maps. Scale 1:500,000; Lambert equal area proj. Cartgrph Code: Category of
scale: a Constant ratio linear horizontal scale: 500000; Notes: Shows: international
boundaries, roads, tracks, geological information. General Info: Coverage: Somalia and
Ogaden area, Ethiopia. OCLC Accession Number: 48599903.

Continental Oil of Somalia, Mogadishu, Somalia. 1975. Geology Study of the
Somali Democratic Republic. Somalia: Continental Oil of Somalia, Somalia. Descriptors:
Africa; areal geology; East Africa; petroleum; petroleum exploration; Somali Republic.
Database: GeoRef. Accession Number: 1998-015623.

Cook, C. W. and C.W. Cook Mapping Service. 1935. “Map of Ethiopia and
Adjacent Countries.” Huntington Park, Calif: C.W. Cook Mapping Service. Notes:
Description: 1 map; color, mounted on linen; 86 x 112 cm. Geographic: Africa,
Northeast- Maps. Ethiopia- Maps. Somalia- Maps. Djibouti- Maps. Scale [ca.
1:2,534,400]. Cartgrph Code: Category of scale: a Constant ratio linear horizontal scale:
2534400; Notes: Grommets in upper corners for hanging. Insets: Area of probable naval
conflicts. Scale [ca. 1:8,448,000]- Relationship of Ethiopia to European nations. Scale
[ca. 1:25,344,000]. Responsibility: by C.W. Cook, licensed surveyor. OCLC Accession
Number: 17893154.

Coppo, A., Colombo, M. and Pazzani, C., et al. 1995. “Vibrio Cholerae in the
Horn of Africa: Epidemiology, Plasmids, Tetracycline Resistance Gene Amplification,
and Comparison between O1 and Non-O1 Strains.” Am. J. Trop. Med. Hyg. Oct. Volume
53, Issue 4, Pages 351-359. Descriptors: Adolescent; Adult; Age Distribution; Aged,;
Aged, 80 and over; Animals; Case-Control Studies; Child; Child, Preschool;
Cholera/epidemiology/microbiology; Comparative Study; DNA, Bacterial/analysis;
Disease Outbreaks; Female; Humans; Infant; Male; Middle Aged; Prevalence; R Factors;
Research Support, Non-U.S. Gov't; Somalia/epidemiology; Tetracycline Resistance-
genetics; Vibrio cholerae/drug effects/genetics; Water Microbiology. Abstract: The
prevalence of Vibrio cholerae O1 and non-O1 has been investigated in numerous Somali
regions of the Horn of Africa from 1983 to 1990. From January 1983 to January 1985
and between December 1986 and December 1990, no strains of V. cholerae O1 and 226
strains (5.3%) of V. cholerae non-O1 were isolated from 4,295 diarrhea cases. During a
cholera epidemic in 1985 and 1986, the overall case-fatality rate was 13% and the attack
rate was 3-3.5 per 1,000 population. Matched case-control studies identified a waterborne
route of transmission. A drug-susceptible Ogawa strain from Ethiopia caused the
introduction of the disease into northern Somalia. There were two major resistant
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derivatives of the original strain, and the one resistant to ampicillin, kanamycin,
streptomycin, sulfonamide, and tetracycline (TC) predominated in the spreading disease.
In 1986, susceptible Ogawa strains quickly displaced this resistant strain. The two
incompatibility group C plasmids responsible for the resistance patterns had complex and
scattered differences in their structures. Physical analysis of the plasmid DNA region
coding for TC resistance demonstrated its genetic amplification in highly resistant
variants of Ogawa strains. ISSN: 0002-9637.

Cornacchia, M. and Dars, R. 1983. “Un Trait Structural Majeur du Continent
Africain; Les Lineaments Centrafricains du Cameroun au Golfe d'Aden. » Translated
title : « A Major Structural Feature of the African Continent; the Central African
Lineaments from Cameroon to the Gulf of Aden.” Bull. Soc. Geol. Fr. Volume 25, Issue
1, Pages 101-109. Descriptors: Africa; African Plate; Cameroon; Central Africa; Congo;
Congo Democratic Republic; cratons; East Africa; Ethiopia; faults; geophysical methods;
geophysical surveys; intraplate tectonics; lineaments; magnetic anomalies; magnetic
methods; metamorphic rocks; mylonites; plate tectonics; Somali Republic; structural
geology; Sudan; surveys; tectonics; tectonophysics; West Africa; wrench faults; Zaire.
Notes: References: 2 p. ISSN: 0037-9409.

Corni, G. 1937. “Somalia Italiana; Laghetti, Stagni e Paludi; Acque Sotterranee,
Sorgenti e Pozzi.” Translated title: “Italian Somaliland; Lakes, Ponds and Marshes;
Ground Water, Springs and Wells.” Italy: Edit. Arte e Storia, Milan, Italy. Descriptors:
Africa; East Africa; ground water; hydrology; lakes; marshes; mires; ponds; Somali
Republic; springs; surface water; water resources; water wells; wells. Database: GeoRef.
Accession Number: 1998-017975.

Coronaro, R. 1914. “Il Giuba.” Translated title: “Juba River.” Italy: De Agostina
Editore, Novara, Italy. Descriptors: Africa; East Africa; hydrographs; hydrology; Juba
River; Somali Republic; surface water. Database: GeoRef. Accession Number: 1998-
015625.

Cortes-Burns, H., Schrire, B. D., Pennington, R. T. and Miller, A. G. 2004. “A
Taxonomic Revision of Socotran Indigofereae (Leguminosae Papilionoideae) with
Insights into the Phytogeographical Links of the Socotran Archipelago.” Nordic Journal
of Botany. Volume 22, Issue 6, Pages 693-711. Abstract: This revision of Socotran
Indigofereae (Leguminosae) treats two genera, Microcharis and Indigofera, and 16
species, one with two varieties. Indigofera coerulea var. coerulea and 1. nugalensis are
new records for the archipelago. Indigofera nephrocarpoides, L marmorata (lectotypified
here) and 1. socotrana are endemic, whilst Microcharis disjuncta var. fallax and
Indigofera nugalensis are near-endemic to the Socotran islands. This study indicates that
the closest relatives of the Socotran Indigofereae are to be found in African lineages. The
strongest affinities are between Socotra and extreme NE Somalia (Indigofera
pseudointricata, L nugalensis) and, to a lesser extent, with SW Oman (Microcharis
disjuncta var. fallax), SW Pakistan (I. nephrocarpa) and Southern Yemen. Socotran
Indigofereae are mainly derived from Tertiary African palaeotropical and drought-
adapted lineages. We also suggest that following the separation of the islands from
mainland Africa some Indigofereae would have reached the archipelago as a result of
recent, long-distance dispersal events. ISSN: 0107-055X.

Coulie, E., Quidelleur, X., Gillot, P. Y., Courtillot, V., Lefevre, J. C. and Chiesa,
S. 2003. “Comparative K-Ar and Ar/Ar Dating of Ethiopian and Yemenite Oligocene
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Volcanism: Implications for Timing and Duration of the Ethiopian Traps.” Earth and
Planetary Science Letters. FEB 15. Volume 206, Issue 3-4, Pages 477-492. Abstract: It is
now generally accepted that continental flood basalt (CFB) volcanism bears a strong
relationship with continental breakup. The Ethiopian Afar plume has been linked to the
opening of the Afar depression. Propagation of the Red Sea and Gulf of Aden rifts within
the depression, still an ongoing process, has rifted away the Ethiopian and Yemenite trap
sequences. They are in some locations more than 2 kin, thick and comprise a wide range
of volcanic products, from tholeiitic basalts, in the lower part, to more acidic material in
the upper part. Recent studies have established that the bulk of trap volcanism erupted
about 30 Ma ago over a period of I Myr in the Ethiopian sections, while ages obtained on
the Yemenite sections seem more distributed through time. Here, for the first time in a
single study, we present geochronological results obtained for basalts and more evolved
products for both Ethiopian and Yemenite traps. This approach eliminates inter-
laboratory biases and discrepancies in the ages of standards, and imposes better
constraints on the eruptive chronology of this CFB province. In addition, both the K-Ar
and Ar-40/Ar-39 techniques have been applied simultaneously, in order to demonstrate
that similar ages are indeed obtained for undisturbed samples. The two dating techniques
used here yield concordant ages for most samples. On both sides of the Afar depression,
our results support that the onset of basaltic volcanism is coeval, with undistinguishable
ages of 30.6 +/- 0.4 and 30.2 +/- 0.4 Ma obtained from Ethiopia and Yemen, respectively.
Most of the basaltic lava pile has been erupted in less than | Myr, but acidic volcanism
seems more spread out through time. It is coeval with basalts in northern Ethiopia but
extends to about 26 Ma in Yemen, as already recognized. A younger rhyolitic episode,
probably related to the major 20 Ma phase of opening of the Red Sea and Gulf of Aden,
as expressed in the Afar depression, is also observed in Yemen and central Ethiopia.
ISSN: 0012-821X.

Cowiconsult, Copenhagen, Denmark. 1981. Rehabilitation of Rural Water
Reservoir; Feasibility Study Report. Denmark: Cowiconsult, Copenhagen, Denmark.
Descriptors: Africa; East Africa; feasibility studies; reservoirs; rural environment; Somali
Republic; water resources. Database: GeoRef. Accession Number: 1998-015628.

Craster, S. L. 1903. “Military Railway in Somaliland 2'6" Gauge.” Major S.L.
Craster; Somalia. Descriptors: Railroads- Somalia- Maps; Manuscript (mss). Notes:
Description: 2 maps. Geographic: Somalia- Maps, Manuscript. Notes: Manuscript on
linen. Relief shown as form lines. Shows: line of proposed railways with distances in
miles. Scale 1:126,720. Cartgrph Code: Category of scale: a Constant ratio linear
horizontal scale: 126720; General Info: Coverage: Somalia. OCLC Accession Number:
48599528.

Crawford, Mark. 1986. “Rhinos Pushed to the Brink for Trinkets and Medicines.”
Science. October 10. Volume 234, Pages 147. Descriptors: Wildlife conservation;
Rhinoceroses; General Science; Readers' Guide (Current Events); Applied Science &
Technology. Notes: Ilustrations. Abstract: At a House science and technology
subcommittee hearing, geographer Esmond Bradley Martin testified that the world's
rhinos are threatened with extinction. Fewer than 11,500 rhinoceroses survive worldwide,
and these may be destroyed within a decade by poachers, who hunt the animals for their
horns. Black rhinos are in particular danger; in the past six years they have been wiped
out in Angola, Chad, Ethiopia, Mozambique, Rwanda, Somalia, Sudan, Uganda, and
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Zaire. Martin believes that control of trade in rhino products--conducted primarily
through North Yemen and Singapore--is the key to stopping poaching. The U.S.
government is attempting to increase the pressures on these two countries to take rapid
action. Even if such measures prove effective, however, protected reserves may be
needed to ensure the survival of rhino populations. ISSN: 0036-8075.

Crema, C. 1923. “Osservazioni Sulla Geologia Del Medio Scebeli (Somalia
Italiana) in Base Ai Materiali Raccolti Da S.A.R. Il Principe Luigi Di Savoia, Duca Degli
Abruzzi (1919-1920).” Translated title: “Observations on the Geology of the Middle
Shebelle, Italian Somaliland, Based on the Materials Collected by S.A.R. in the District
of Luigi Di Savoia, Duke of Abruzzi, 1919-1920.” Atti della Accademia Nazionale Dei
Lincei, Rendiconti, Classe Di Scienze Fisiche, Matematiche e Naturali. Volume 5, no.32,
Descriptors: Africa; areal geology; East Africa; Giohar Somali Republic; regional;
Shabeellaha Dhexe Somali Republic; Shebelle River; Somali Republic. ISSN: 0392-
7881.

Crowe, Sam. 1997/8/9. “Gedo Six Years of a Delicate Balancing Act in Somalia.”
The Lancet. Volume 350, Issue 9075, Pages 419-4109.

Curtis, John D., Lersten, Nels R. And Lewis, Gwilym P. 1996. "Leaf Anatomy,
Emphasizing Unusual ‘Concertina’ Mesophyll Cells, of Two East African Legumes
(Caesalpinieae, Caesalpinioideae, Leguminosae).” Annals of Botany. Volume 78, Issue 1,
Pages 55-59. Descriptors: Leguminosae; Caesalpinioideae; Cordeauxia; Stuhlmannia;
concertina; mesophyll cells; desert adaptation; hollow glandular trichomes; leaf anatomy;
wall thickenings. Abstract: Cordeauxia edulis (Somalia and Ethiopia), and
Stuhlmanniamoavii (Tanzania, Kenya and Madagascar) are evergreen shrubs or small
trees of dry areas. They have similar leaf anatomy as revealed by resin sectioning and
scanning electron microscopy. The cuticle is extremely thick and all vascular bundles
lack bundle sheath extensions. The most unusual feature is the mesophyll, three to seven
layers consisting entirely of cylindrical palisade cells with lateral walls capable of
changing vertical length by folding in a concertina-like manner. The matching outward
folds of two adjacent cells always remain attached by means of a row of wall thickenings
(‘pegs’). The pegs can elongate, especially so between the widely separated mesophyl|
cells that occupy the substomatal chamber area. The unattached flexible inward wall
folds enable these “concertina’ cells to shorten or lengthen vertically without disrupting
cell interconnections in the interior of each relatively long-lived leaf as it periodically
loses and gains water. Concertina cells may be an anatomical adaptation allowing these
leaves to remain evergreen and survive extended periods of drought and yet to store water
quickly when it becomes available. ISSN: 0305-7364.

D

Dacque, E. 1905. “Beitraege zur Geologie des Somalilandes; Untere Kreide, Il
Oberer Jura. » Translated title : « Contributions to the Geology of Somaliland; Upper
Cretaceous, Lower Jurassic.” Beitraege zur Palaeontologie und Geologie Oesterreich-
Ungarns und des Orients. Volume 17, Descriptors: Africa; areal geology; Cretaceous;
East Africa; Jurassic; Lower Jurassic; Mesozoic; Somali Republic; Upper Cretaceous.
ISSN: 1019-892X.

d'Acremont, E., Fournier, M., Robin C., et al. 2005. “Structure and Evolution of
the Eastern Gulf of Aden Conjugate Margins from Seismic Reflection Data.”
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Geophysical Journal International. Volume 160, Issue 3, Pages 869-890. Descriptors:
Applied seismology; Structural geology and tectonics; continental margin; ocean-
continent transition; rifting; seafloor spreading; seismic reflection Species Term:
Somalia; Socotra. Notes: Additional Info: United Kingdom; References: Number: 73;
Geographic: Gulf of Aden Arabian Sea Indian Ocean oceanic regions World. Abstract:
The Gulf of Aden is a young and narrow oceanic basin formed in Oligo-Miocene time
between the rifted margins of the Arabian and Somalian plates. Its mean orientation,
strikes obliquely to the opening direction. The western conjugate margins are masked by
Oligo-Miocene lavas from the Afar Plume. This paper concerns the eastern margins,
where the 19-35 Ma breakup structures are well exposed onshore and within the
sediment-starved marine shelf. Those passive margins, about 200 km distant, are non-
volcanic. Offshore, during the Encens-Sheba cruise we gathered swath bathymetry,
single-channel seismic reflection, gravity and magnetism data, in order to compare the
structure of the two conjugate margins and to reconstruct the evolution of the thinned
continental crust from rifting to the onset of oceanic spreading. Between the Alula-Fartak
and Socotra major fracture zones, two accommodation zones trending separate the
margins into three-trending segments. The margins are asymmetric: offshore, the
northern margin is narrower and steeper than the southern one. Including the onshore
domain, the southern rifted margin is about twice the breadth of the northern one. We
relate this asymmetry to inherited Jurassic/Cretaceous rifts. The rifting obliquity also
influenced the syn-rift structural pattern responsible for the normal faults trending from.
The fault pattern could be explained by the decrease of the influence of rift obliquity
towards the central rift, and/or by structural inheritance. The transition between the
thinned continental crust and the oceanic crust is characterized by a 40 km wide zone.
Our data suggest that its basement is made up of thinned continental crust along the
southern margin and of thinned continental crust or exnumed mantle, more or less
intruded by magmatic rocks, along the northern margin. ISSN: 0956-540X.

Dainelli, Giotto. 1943. Geologia Dell'Africa Orientale. Vol. I, Il Progresso Delle
Conoscenze; Vol. 11, L'Imbasamento Cristallino e La Serie Sedimentaria Mesozoica; Vol.
I11, La Successione Terziaria e i Fenomeni Del Quaternario. Geology of East Africa; Vol.
I, Evolution of Knowledge; Vol. 11, Crystalline Basement and Mesozoic Sedimentary
Sequences; Vol. 11, Tertiary Deposits and Quaternary Phenomena. Italy: R. Accad. Italia,
Centro Studi per I'Africa Orientale Italiana, Rome, Italy. Descriptors: Abyssinia-Eritrea-
Italian Somaliland; Africa; areal geology; East Africa; Eritrea, geology; Ethiopia;
geologic history; geologic maps; geology; Italian Somaliland, geology; maps; mineral
resources; Somali Republic. Abstract: A monographic study of the geology of Ethiopia,
Eritrea, and Italian Somaliland, eastern Africa. Volume 1 deals with known data on the
geology and mineral resources of the region; an extensive bibliography is included.
Volume 2 deals with the crystalline basement and the Mesozoic sedimentary series and
volume 3 with the Tertiary stratigraphic succession and Quaternary land forms. Volume 4
is composed of geologic and other maps. Notes: 4 Volumes, Vol. |, 464 pages; Vol. Il,
704 pages and Vol. 111, 748 pages; illustrations incl. 10 plates, tables. LCCN: 72224072.

Dal Piaz, G. V., Ibrahim, H. A., Martin, S. and Piccardo, G. B. 1993. Pan-African
Metabasalts from the Maydh Area, Northeastern Somalia. Firenze; Istituto Agronomico
L'Oltremar; 1993. Relazioni E Monografie Agrarie Subtropicali E Tropicali Nuova
Seriel13 A, pages: 41-58. International Meeting; 1st- 1987 Nov: Mogadishu. Notes:
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Geology of Somalia and surrounding regions: Geology and mineral resources of Somalia
and surrounding regions. OCLC: 34175029.

Dal Pra’, A. 1985. “Contenuto Salino Delle Acque Superficiali e Sotterranee Nel
Bacino Idrologico Del Fiume Shebelli.” Translated title: “Saline Content of the Surface
and Ground Water in the Hydrologic Basin of the Shebelle River.” Somalia: Universita
Nazionale Somala, Fac. Agr., Mogadishu, Somalia. Descriptors: Africa; East Africa;
ground water; hydrology; saline composition; salinity; Shebelle River; Somali Republic;
southern Somali Republic; surface water; water resources. Notes: | problemi connessi alla
salinit dei suoli e delle acque conparticolare riferimento all'agricoltura Somala. Database:
GeoRef. Accession Number: 1998-015640.

Dal Pra’, A. 1985. Contenuto Salino Delle Acque Superficiali e Sotterranee Nel
Bacino Del Fiume Shebeli. Saline Content of the Surface and Underground Water in
Shebelle River Basin. Somalia: Universita Nazionale Somala, Mogadishu, Somalia.
Descriptors: Africa; East Africa; ground water; hydrology; saline composition; Shebelle
River; Somali Republic; southern Somali Republic; surface water. Notes: | problemi
connessi alla salinit dei suoli e delle acque conparticolare riferimento all'agricoltura
somala. Database: GeoRef. Accession Number: 1998-015641.

Dal Pra’, A., Benvenuti, G., Omar, Shire Y., Osman, Mohamed A., Mumin,
Mohamed G. and Ahmed, Yusuf I. 1983. “Indagine Idrogeologica Nel Territorio
Circostante La Citta'Di Qorioley Sul Fiume Shabelle (Somalia) Per La Ricerca Di Acque
Sotterranee Ad Uso Potabile. » Translated title : « Hydrogeologic Investigation in the
Surrounding Territory of Qorioley City on Shebelle River, Somalia, about the Research
of Ground Water as the use of Drinking Water.” Quaderni Di Geologia Della Somalia
(Mogadiscio). Volume 7, Descriptors: Africa; drinking water; East Africa; ground water;
Qorioley Somali Republic; Shebelle River; Somali Republic; water resources. LCCN:
93093377.

Dal Pra’, A., de Florentiis, N., Mumin, Mohamed and Hussen, Salad Mohamed.
1983. “Oscillazioni Della Superficie Piezometrica Della Falda Costiera Provocate Dalle
Escursioni Di Marea Lungo Il Litorale Di Mogadiscio; Somalia. » Translated title :

« Oscillations of the Piezometric Surface of the Coastal Aquifer Caused by Tides Along
the Coast of Mogadishu, Somalia.” Memorie Di Scienze Geologiche. Volume 36, Pages
371-375. Descriptors: Africa; aquifers; carbonate rocks; East Africa; fractures; ground
water; hydrogeology; Mogadishu; porosity; sedimentary rocks; Somali Republic;
surveys; tides; water table. Notes: References: 9; illustrations. ISSN: 0391-8602.

Dal Pra’, A., Hussein Salad, M. and Mumin, Mohamed G. 1983. “Situazione
Idrogeologica Della Zona Di Balcad in Relazione Al Rifornimento Idrico Dell'Azienda
Agricola Della Universita' Nazionale Somala.” Translated title: “Hydrogeologic Situation
of the Balcad Zone in Relation to the Water Supply of the Somali National University
Farm.” Quaderni Di Geologia Della Somalia (Mogadiscio). Volume 7, Descriptors:
Africa; agriculture; Balcad Somali Republic; East Africa; hydrology; irrigation;
Mogadishu Somali Republic; Shebelle River region; Somali Republic; water resources;
water supply. LCCN: 93093377.

Dal Pra’, Antonio, De Florentiis, Nicola and Hussen, S., et al. 1986. “Ricerche
Idrogeologiche Sulla Falda Costiera Della Somalia Centrale Tra Merka e Uarscek
(Mogadiscio).” Translated title: “Hydrogeological Research on Coastal Aquifer of
Central Somalia between Merka and Uarscek, Mogadishu.” Memorie Di Scienze
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Geologiche. Volume 38, Pages 91-110. Descriptors: Africa; aquifers; calcium carbonate;
carbonate rocks; coastal environment; drinking water; East Africa; electrical
conductivity; fissures; fresh water; ground water; hydraulic conductivity; hydrodynamics;
limestone; Merka Somali Republic; Mogadishu Somali Republic; ocean circulation; salt-
water intrusion; saturation; sea-level changes; sedimentary rocks; Somali Republic;
temperature; tides; Uarscek Somali Republic; water quality; water table. Notes:
References: 34; illustrations incl. 9 tables, sketch map. ISSN: 0391-8602.

Dal Pra’, Antonio and Salad, Hussen. 1987. “Hydrogeological Research on the
Coastal Aquifer of Central Somalia.” GeoSom 87; International Meeting; Geology of
Somalia and Surrounding Regions; Abstracts. Somalia: Somali Natl. Univ., Mogadishu,
Somalia. GeoSom 87; Geology of Somalia and Surrounding Regions, Mogadishu.
Somalia Conference: Nov. 23-30, 1987. Descriptors: Africa; aquifers; central Somali
Republic; coastal environment; drinking water; East Africa; fluoride ion; fluorine; ground
water; halogens; hydrogeology; salinity; salt-water intrusion; Somali Republic; surveys;
water quality; water table; water wells; wells. OCLC Accession Number: 34175029.

Dal Pra’, Antonio and Salad, Hussen. 1986. “Ricerche Sperimentali Sui Rapporti
Tra Acque Dolci Di Falda e Acque Salate Di Intrusione Marina Lungo La Costa Della
Somalia Centrale Nella Zona Di Jasira (Mogadiscio). » Translated title : « Experimental
Studies on the Relationship between Aquifer Fresh Water and Marine Salt Water
Intrusion Along the Central Somalia Coast in the Jasira Area, Mogadishu.” Memorie Di
Scienze Geologiche. Volume 38, Pages 169-186. Descriptors: Africa; aquifers; coastal
environment; East Africa; electrical conductivity; experimental studies; fluctuations;
fresh water; ground water; hydrodynamics; Jasira Somali Republic; Mogadishu Somali
Republic; salinity; salt-water intrusion; sea-level changes; Somali Republic; temperature;
water quality; water table. References: 47; illustrations incl. 5 tables, 2 plates. ISSN:
0391-8602.

Dalla Vedova, G. 1895. “Introduzione Ai Risultati Geologici Della Missione
Bottego Al Giuba.” Translated title: “Introduction to the Geologic Results of the Bottego
Mission at Juba.” Annali Del Museo Civico Di Storia Naturali Giacomo Doria. Volume
15, Descriptors: Africa; areal geology; Bottego Mission; East Africa; expeditions; Juba
River; Somali Republic. ISSN: 0365-4389.

Danfulani, S.A. 1999. “Regional Security and Conflict Resolution in the Horn of
Africa: Somalian Reconstruction After the Cold War.” International Studies. Volume 36,
Issue 1, Pages 35-61. Descriptors: Political; International Relations, International
Financial Institutions; conflict management; geopolitics; regional security; territorial
dispute. Notes: Additional Info: India; Geographic: Somalia. Abstract: The Horn here
represents a microcosm of most of the problems in African politics, where territorial
disputes and the issue of self-determination, among the different states in the region, have
clashed with efforts directed at upholding the principle of Utis-possidetis Juris. In this
article I shall analyze the geopolitical picture of the Horn, examining the composition of
the original Somali Nation, relating this to its regional and extra-regional aspects with a
view to understanding the conflict. Finally, I shall study the different efforts at containing
and managing the conflicts, emphasizing the importance, problems, and prospects for
regional security. The scope of this article will, however, exclude the United Nations
military intervention, christened ‘Operation Restore Hope' by the Americans who led the
operation, on which significant research work has been undertaken. Succinctly, my effort,
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while using Somalia as a case study, is to give a geopolitical and geo-strategic
interpretation of events with a conclusion, in the light of the situation in the Horn and the
great lakes states of Central Africa, on the need to de-emphasize ethnicism, clanism, and
fanaticism in the management and resolution of inter-African conflicts as an important
parameter for peace, security, and development. Specifically, the article pleads for the
reconstruction of Somalia through the laid down conflict resolution mechanisms of the
OAU and through assistance by the international community. ISSN: 0020-8817.

Daniels, John L. 1970. Gebile. United Kingdom: Directorate Overseas Surveys,
United Kingdom. Descriptors: Africa; areal geology; East Africa; Gebile; geologic maps;
maps; Somali Republic. Notes: Latitude: N093000, N100000 Longitude: E0440000,
E0433000. Database: GeoRef. Accession Number: 1989-007772.

Daniels, John L. 1961. “An Introduction to the Photogeological Study of the Bur
Region, Southern Somali Republic.” Somalia: Volume: JLD/23, Descriptors: Africa;
areal geology; Bur; East Africa; photogeology; relief; remote sensing; Somali Republic;
southern Somali Republic. Report of the Geological Survey, Somaliland Protectorate,
Report: JLD/23, 1961. Database: GeoRef. Accession Number: 1998-018217.

Daniels, John L. 1960. “Geology of Hargeisa and Borama Districts.” Somalia:
Descriptors: Africa; areal geology; Borama Somali Republic; East Africa; Hargeisa
Somali Republic; northern Somali Republic; Somali Republic; Woqooyi Galbeed Somali
Republic. Notes: Rep. JDL. Database: GeoRef. Accession Number: 1998-015647.

Daniels, John L. 1960. Minerals and Rocks of Hargeisa and Borama Districts.
Hargeisa: Ministry of Natural Resources. Mineral Resources Pamphlet Number 3. 25
pages; folded maps. Bibliography pages 21-22. Descriptors: Mines and mineral
resources; petrology. USGS Library.

Daniels, John L. 1957. “Preliminary Report on the Geology of the Eastern Part of
D.O.S. Sheet n. 33 “Gebile", Hargeisa District, with Notes and Observations made in the
Western District.” Somalia: 1957. Descriptors: Africa; areal geology; East Africa; Gebile
Somali Republic; Hargeisa Somali Republic; Somali Republic; Woqooyi Galbeed Somali
Republic. Database: GeoRef. Accession Number: 1998-015645.

Daniels, John Leonard, Skiba, W. J. and Sutton, J. 1965. “The Deformation of
some Banded Gabbros in the Northern Somalia Fold-Belt.” Quarterly Journal of the
Geological Society of London. Volume 121, Part 2, Issue 482, Pages 111-142.
Descriptors: Africa; banded; banded gabbro; East Africa; fold belt; gabbros; geologic
maps; Hamar-Mora district; igneous rocks; intrusions; maps; petrology; plutonic rocks;
Somali Republic; tectonics. Notes: With discussion; illustrations (incl. geol. map );
Abstract: Among the many layered basic intrusions known to occur in the late
Precambrian-lower Paleozoic fold belt in northeast Africa, several are found in the area
of northern Somalia bordering on the Gulf of Aden in the vicinity of Berbera and
Hargeisa. They are olivine gabbro mostly, with some pyroxenite, peridotite, troctolite,
and anorthositic leucogabbro. They were intruded into rocks metamorphosed by an
earlier period of deformation. Subsequent deformation and granite intrusion have resulted
in fold structures, steeply dipping layering, and development of secondary structures
affecting both the intrusions and country rock. Other mineral assemblages have also
appeared. The intrusions are used to demonstrate three stages in the deformation process,
ranging from those consisting largely of unaltered rock and with the thermal aureole
preserved (as in the Hamar mass) to those where the intrusions are now concordant
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metagabbro lenses with intensely folded banding. The olivine and pyroxene in the
gabbros are replaced by a blue-green amphibole, while plagioclase remains fresh. ISSN:
0370-291X.

“Dante” 1942. EAF 707. Scale: 1:100 000. [Nairobi]: [Survey Directorate, East
Africa Command], 1942. 2 maps. Subjects: Somalia- Maps and charts 1942. Added
Name: Great Britain. War Office. General Staff. Geographical Section. 2 sheets. British
Library: Maps MOD EAF 707.

Darch, Colin. 1980. A Soviet View of Africa: An Annotated Bibliography on
Ethiopia, Somalia, and Djibouti. Boston, Mass: G.K. Hall. Descriptors: 200. Notes:
Ethiopia- Bibliography. Somalia- Bibliography. Djibouti- Bibliography. Ethiopie-
Bibliographie. Somalie, République démocratique de- Bibliographie. Djibouti-
Bibliographie. Notes: Includes indexes. Library of Congress. ISBN: 0816183651; LCCN:
79-28116.
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Asia; Afghanistan; Algeria; Angola; Botswana; Burma; Cameroon; Central African
Republic; Chad; China; Congo Peoples Republic; Egyptian Arab Republic; Ethiopia;
Exploration; Gabon; Geological Surveys; Ghana; India; Indonesia; Iran; Irag; Kenya,
Laos; Libya; Madagascar; Malawi; Malaysia; Mali; Mining; Morocco; Mozambique;
Niger; Nigeria; North Korea; Oman; Pakistan; Philippines; Republic of Korea; Saudi
Arabia; Senegal; Somalia; South Africa; Sri Lanka; Sudan; Tanzania; Thailand; Togo;
Tunisia; Turkey; Foreign technology; ERDA/050100; ERDA/050200. Abstract: This
book was published in July 1976. But thereafter, the information increased enormously,
therefore the revised edition is to be published this time. The Asian regions are divided
into Asia and Middle and Near East. The African regions are divided into northern,
eastern, central, western and southern Africa. The general situation, the policy of uranium
mining, the history of uranium ore exploration, the geological features, the uranium
deposits and indications, the promising regions, the room Japan can step in, and the
drawing showing the outline of geological features in respective countries are shown. In
Niger, Japanese companies have taken part in the development of mines, and in Mali, the
Power Reactor and Nuclear Fuel Development Corp. has carried out the exploration
work. Also in Zambia, it has participated in the exploration project. The Japanese
cooperation with the People's Republic of China and Thailand in uranium exploration
seems to be promising. (Atomindex citation 16:001820). Notes: In Japanese. Database:
NTIS. Accession Number: DE85700372.

Davies, P.A. 2005. “Wave-Powered Desalination: Resource Assessment and
Review of Technology.” Desalination. 30 DEC. Volume 186, Issue 1-3, Pages 97-1009.
Notes: Additional Info: Netherlands; References: Number: 52. Abstract: The growing
scarcity of freshwater is driving the implementation of desalination on an increasingly
large scale. However, the energy required to run desalination plants remains a drawback.
The idea of using renewable energy sources is fundamentally attractive and many studies
have been done in this area, mostly relating to solar or wind energy. In contrast, this
study focuses on the potential to link ocean-wave energy to desalination. The extent of
the resource is assessed, with an emphasis on the scenario of wave energy being
massively exploited to supply irrigation in arid regions. Technologies of wave-powered
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desalination are reviewed and it is concluded that relatively little work has been done in
this area. Along arid, sunny coastlines, an efficient wave-powered desalination plant
could provide water to irrigate a strip of land 0.8 km wide if the waves are 1 m high,
increasing to 5 km with waves 2 m high. Wave energy availabilities are compared to
water shortages for a number of arid nations for which statistics are available. It is
concluded that the maximum potential to correct these shortages varies from 16% for
Morocco to 100% for Somalia and many islands. However, wave energy is mainly out-
of-phase with evapotranspiration demand leading to capacity ratios of 3-9, representing
the ratios of land areas that could be irrigated with and without seasonal storage. In the
absence of storage, a device intended for widespread application should be optimized for
summer wave heights of about 1 m. If storage is available, it should be optimized for
winter wave heights of 2-2.5 m. ISSN: 0011-9164.
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Maps MOD IDWO 1800.
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Elections. Abstract: Much has been made of the changing role of the military since the
threat from communism has all but been eliminated with the fall of the Soviet Union. In
fact, without an 'evil empire' to provide a focus for our military plans the military has
been forced to redefine itself in the wake of these startling changes. We must do more
with less, downsize our forces, shift many logistical assets to the reserve components to
save money, reduce our forward presence while at the same time maintaining capabilities
to fight two major regional contingencies and to conduct military operations other than
war (MOOTW). MOOTW have become increasingly predominant in the roles and
missions of our armed forces. Since the fall of the iron curtain United States armed forces
have been involved in Operation Provide Comfort to feed the Kurds in Northern Iraq,
Operation Restore Hope to feed the starving masses in Somalia, Operation Uphold
Democracy to restore a democratic government in Haiti, Joint Task Force Los Angeles
during the riots in California and Operation Support Hope to stop the dying in Rwanda.
These military operations demonstrate a gradual shift in the use of military forces from
simply winning our nation's wars to providing the tools to feed the hungry, provide water
to the thirsty and uphold foreign government elections all in support of our national

interests. Notes: Final report. Database: DTIC. URL.:
htt p://handl e. dtic.m|/100.2/ ADA325110

Davis, B. G. and Haworth, H. F. 1963. Water Resources Development Project.
Somalia: U. S. Agency for International Development, Mogadishu, Somalia. Descriptors:
Africa; East Africa; exploration; Somali Republic; water resources. Database: GeoRef.
Accession Number: 1998-015652.
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Resources Development Project, Somali Republic. Mogadiscio: Somalia. Descriptors: 91;
Water resources development- Somalia; Water and water use- Somalia; Reclamation-
Somalia. Notes: Responsibility: by Bruce G. Davis [and] Howard F. Haworth. LCCN:
65-62299.
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construction of Victory Base.” Engineer. April 1994, Vol. 24 Issue 2, page 8 et seq., 7
pages, 1 diagram, 4bw photos. Subject Terms: Military Bases, American; United States-
Armed Forces. Geographic Terms: Somalia; Mogadishu (Somalia). Abstract: Focuses on
the second deployment of the United States 43rd Engineer Combat Battalion in
Mogadishu, Somalia to construct the Victory Base, a 1,700-soldier base camp.
Preparation for the deployment; Four phases of the Base construction; Lessons learned
during the stay in Somalia. ISSN: 0046-1989.

De Chabalier, Jean-Bernard and Avouac, Jean-Philippe. 1994. “Kinematics of the
Asal Rift (Djibouti) Determined from the Deformation of Fieale VVolcano.” Science.
September 16. VVolume 265, Pages 1677-1681. Descriptors: Volcanoes/Djibouti; Rifts
(Geology); General Science; Readers' Guide (Current Events); Applied Science &
Technology. Notes: Bibliography; Illustration; Map. Abstract: The present topography of
the Asal rift in East Africa has been created by the dismemberment of the Fieale volcanic
edifice, which formed astride the rift zone between 300,000 and 100,000 years ago.
Topographic and geologic analyses indicate that spreading toward the northeast, at a rate
of 17 to 29 millimeters per year, accounts for most of the separation between Arabia and
Somalia. The low rate of topographic subsidence relative to extension suggests that
crustal thinning has been balanced by injection and underplating of magmatic material
that is similar in density to the crust. ISSN: 0036-8075.

De Groot, H., Wanke, S. and Neinhuis, C. 2006. “Revision of the Genus
Avristolochia (Aristolochiaceae) in Africa, Madagascar and Adjacent Islands.” Botanical
Journal of the Linnean Society. June. Volume 151, Issue 2, Pages 219-238. Abstract: A
taxonomic revision of the genus Aristolochia in Africa, Madagascar, the West African
islands, the Comores and the Mascarenes is presented. In total, 11 indigenous species are
accepted: A. albida, baetica, bracteolata, embergeri, heppi, hockii, fontanesii, paucinervis,
pistolochia, rigida and sempervirens. Descriptions, distribution maps and a complete
taxonomic synonymy are presented. The investigation revealed three clades: (1) A group
from northern Africa, including the West African islands (A. baetica, A. sempervirens, A.
fontanesii, A. pistolochia, A. paucinervis). Those taxa are characterized by unilabiate
flowers with a sessile utricle. (2) A group from central and East Africa as well as
Madagascar and adjacent islands. Those plants also have unilabiate flowers, but with a
stiped utricle (A. bracteolata, A. albida, A. embergeri, A. heppii and A. hockii). The latter
four species are endemic to the region. (3) A single species restricted to Somalia (A.
rigida). Its flower characters do not match those of the remaining African species. The
flower is trumpet-like and bilabiate, resembling species from the Near East. These
relationships are also supported by the molecular analysis of the trnL-F region. ISSN:
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De Luca, R., Balestrieri, A. and Dinle, Y. 1983. “Measurement of Cutaneous
Evaporation. 6. Cutaneous Water Loss in the People of Somalia.” Boll. Soc. Ital. Biol.
Sper. Oct 30. Volume 59, Issue 10, Pages 1499-1501. Descriptors: Adult; Body
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Water/metabolism; English Abstract; Female; Humans; Male; Methods; Reference
Values; Somalia; Volatilization; Water Loss, Insensible. Abstract: The purpose of this
research is the measurement of the cutaneous water loss in the 29 young and healthy
Somalian people by the Evaporimeter Ep I in order to compare it with the values of the
European people. We did not find any significant difference. ISSN: 0037-8771.
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Abstract: The cutaneous water loss (CWL) were investigated in 21 new-born infants by
Evaporimeter Ep-1. The mean value of the CWL resulted 13,3 +/- 7,5 g/h. This result is
much greater compared with the value of European new-born infants equal to 6,4 +/- 1,8
g/h. ISSN: 0037-8771.
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Evaporimetry. VII. Cutaneous Water Loss in Basedow's Disease.” Boll. Soc. Ital. Biol.
Sper. Jan 30. Volume 60, Issue 1, Pages 157-159. Descriptors: Adolescent; Adult; Aged;
English Abstract; Female; Graves Disease/physiopathology; Humans; Middle Aged:;
Water Loss, Insensible. Abstract: The cutaneous water loss was investigated in 12
patients affected with Basedow's disease by Evaporimeter Ep-1. The mean value of the
CWL resulted 49,8 +/- 18,2 g/h. This result is significantly higher compared with the
value of normal Somali people equal to 25,24 +/- 14,6 g/h. ISSN: 0037-8771.

De Marco, Giovanni; Fagotto, Flavio; Universita di Roma and Centro di
cartografia ecologica applicata. 1978. “Geobotanical and Ecofaunistic Map of the Lower
Scebeli River (Somalia).” Roma: Print: Borgia. Descriptors: Biogeography- Somalia-
Scebeli River Region- Maps; Phytogeography- Somalia- Shebelle River Region- Maps;
Zoogeography- Somalia- Scebeli River Region- Maps. Notes: Description: 1 map; color;
41 x 90 cm. Scale 1:130,000. Cartographic Code: Category of scale: a Constant ratio
linear horizontal scale: 130000; Notes: “Directed by V. Giacomini.” “Surveyed in 1974-
75.” Animal species shown by pictographs. Includes key map. Includes cross-section and
graphs: Relation between Somali seasons, monsoon winds and European calendar,
Median monthly total flow of Scebeli River at Audegle (1952-1965), Pluviothermic
diagram of Genale (1962-1966). OCLC Accession Number: 25820024.

De Sanctis, G. 1941. « Il Bacino Idrico Nel Descek Uamo; Opera Di Romana
Grandezza Ai Confini Tra La Somalia Ed Il Chenia. » Translated title : « Water Basin in
Descek Uamo; Work of Roman Greatness at the Borders between Somalia and Kenya.”
Somalia: L'ltalia d'Oltremare, Rome, Somalia. Descriptors: Africa; Descek Uamo; East
Africa; hydrology; irrigation; Kenya; Somali Republic; water resources. Database:
GeoRef. Accession Number: 1998-015660.

De Waal, A. 1993. “Somalia: The Shadow Economy.” Africa Report. Volume 38,
Issue 2, Pages 24-28. Descriptors: National Trade and Consumption; developing country;
economic assessment; hidden economy; national economy; socio-political problem;
parallel economy; shadow economy; black market; smuggling; corruption. Notes:
Somalia. Abstract: Somalia is now a universal symbol of an African basket case. Despite
official statistics showing the country to be in a state of chronic disaster throughout the
1980s, the economy was thriving. But it was not the easily measurable economy. Instead,
it was a hidden economy- comprising black marketeering, smuggling, corruption, stolen
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food aid, most of it in the hands of various elites- and it is prospering today as the
political and social structures of Somalia continue to disintegrate. ISSN: 0001-9836.

Dede, Christian. 1996. Beitrdge zur Hydrogeologie Nordost-Somalias. Berlin:
Oberhofer. Descriptors: 112, 7; Hydrogeology- Somalia; Water-supply- Somalia. Notes:
Four maps folded in pocket. “Dissertation ... Berlin, 1996"--T.p. verso. Includes
bibliographical references. ISBN: 3925410244.

Dede, Christian, Hesse, Karl-Heinz and Schnaecker, Eckhard. 1990.
“Hydrological and Hydrogeological Investigations in North-East Somalia; Research in
Sudan, Somalia, Egypt and Kenya; Results of the Special Research Project “Geoscientific
Problems in Arid and Semiarid Areas"” (Sonderforshungsbereich 69); Period 1987-1990.”
Berliner Geowissenschaftliche Abhandlungen, Reihe A: Geologie Und Palaeontologie.
Volume 120, Issue 2, Pages 719-753. Descriptors: Africa; anisotropy; aquifers; Cenozoic;
Cretaceous; discharge; East Africa; Eocene; geochemistry; ground water;
hydrochemistry; hydrodynamics; hydrogeologic maps; lithofacies; maps; Mesozoic;
northeastern Somali Republic; Paleogene; permeability; recharge; Somali Republic;
Tertiary; water resources; water table. Notes: References: 38; illustrations incl. 7 tables,
sects. ISBN: 0172-8784.

DeMets, C., Gordon, R. G. and Royer, J. Y. 2005. “Motion between the Indian,
Capricorn and Somalian Plates since 20 Ma: Implications for the Timing and Magnitude
of Distributed Lithospheric Deformation in the Equatorial Indian Ocean.” Geophysical
Journal International. MAY. Volume 161, Issue 2, Pages 445-468. Abstract:
Approximately 2200 magnetic anomaly crossings and 800 fracture zone crossings
flanking the Carlsberg ridge and Central Indian ridge are used to estimate the rotations of
the Indian and Capricorn plates relative to the Somalian Plate for 20 distinct points in
time since 20 Ma. The data are further used to place limits on the locations of the
northern edge of the rigid Capricorn Plate and of the southern edge of the rigid Indian
Plate along the Central Indian ridge. Data south of and including fracture zone N ( the
fracture zone immediately south of the Vema fracture zone), which intersects the Central
Indian ridge near 10°S, are well fit assuming rigid Capricorn and Somalian plates, while
data north of fracture zone N are not, in agreement with prior results. Data north of
fracture zone H, which intersects the Central Indian ridge near 3.2°S, are well fit
assuming rigid Indian and Somalian plates, while data south of and including fracture
zone H are not, resulting in a smaller rigid Indian Plate and a wider diffuse oceanic plate
boundary than found before. The data are consistent with Capricorn- Somalia motion
about a fixed pole since approximate to 8 Ma, but require rotation about a pole 15
degrees farther away from the Central Indian ridge from 20 to approximate to 8 Ma. The
post-8-Ma pole also indicates Capricorn Somalia displacement directions that are 7
degrees clockwise of those indicated by the pre-8-Ma stage pole. In contrast, India-
Somalia anomaly and fracture crossings are well fit by a single fixed pole of rotation for
the past 20 Ma. India- Somalia motion has changed little during the past 20 Myr.
Nonetheless, astronomically calibrated ages for reversals younger than 12.9 Ma allow
resolution of the following small but significant changes in spreading rate: India- Somalia
spreading slowed from 31 to 28 mm yr(-1) near 7.9 Ma and later sped up to 31 mm yr(-1)
near 3.6 Ma; Capricorn- Somalia spreading slowed from 40 to 36 mm yr(-1) near 11.0
Ma, later sped up to 38 mm yr(-1) near 5.1 Ma and further sped up to 40 mm yr(-1) near
2.6 Ma. The motion between the Indian and Capricorn plates is estimated by differencing
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India- Somalia and Capricorn- Somalia rotations, which differ significantly for all 20
pairs of reconstructions. India has rotated relative to the Capricorn Plate since at least
approximate to 20 Ma. If about a pole located near 4° S, 75° E, the rate of rotation was
slow, 0.11 degrees +/- 0.01° Myr(-1) ( 95 per cent confidence limits), from 20 to 8 Ma,
but increased to 0.28° +/- 0.01° Myr(-1) (95 per cent confidence limits) at approximate to
8 Ma. The onset of more rapid rotation coincides, within uncertainty, with the inferred
onset at 7- 8 Ma of widespread thrust faulting in the Central Indian basin, and with the
hypothesized attainment of maximum elevation and initiation of collapse of the Tibetan
plateau at approximate to 8 Ma. The plate kinematic data are consistent with steady
India- Capricorn motion since 8 Ma and provide no evidence for previously hypothesized
episodic motions during that interval. The convergence since 8 Ma between the Indian
and Capricorn plates significantly exceeds (by 13 to 20 km) the convergence estimated
from three north- south marine seismic profiles in the Central Indian basin. Where and
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Term: Somalia. Notes: Somalia- Jubba Valley. Abstract: A comparative analysis was
made of regression equations relating wood biomass (above-ground) of individual trees
to their canopy dimensions in semi-arid rangelands of East Africa. “Best estimates' of
wood biomass of bush lands and woodlands in the Jubba Valley were derived using these
relationships. Bush lands carry 1-30 kg ha-1 dry weight of wood, woodlands 2-75 kg ha-
1. Subdivision of bush land and woodland categories by density of wood canopy gives
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Basin Interpretation. Federal Republic of Germany: Deutsche Texaco Akt., Federal
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Doornbos M and Markakis J. Stone J.C. 1991. “The Crisis of Pastoralism and the
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marginalization; pastoralists; political violence. Abstract: This paper aims at a
preliminary exploration of the political dimensions of the crisis of African pastoralism,
with particular reference to the Horn. It attempts a better understanding of the political
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ramifications and repercussions of the processes of marginalization to which many
pastoralists are subjected- taking the form of political violence and the appearance of new
political movements- while drawing attention to some of the longer term political
implications of current policies vis-a-vis the pastoralist sector. The second part of the
paper reflects upon one example of processes of political marginalization of African
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Somalia. Abstract: The survival of primary forest on the coastal lowlands of eastern
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resource development, reflect the growing pressure of human numbers on diminishing
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behaviour and breeding success in an insectivorous bird, the little bee-eater Merops
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rate fell and breeding failure at three nests followed. However, at the end of the spraying
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Disrupted laying and incubation, and co-operative breeding amongst little bee-eaters in
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Somalia, may indicate a poor food supply and a population particularly vulnerable to
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plantations in the shebelli floodplain show that introduced species of Prosopis chilensis
and Parkinsonia aculeata , as well as the native Acacia nilotica and Balanites aegyptiaca,
are well adapted for reforestation in this area, whereas Azadirachta indica can be
established only with difficulty and is not considered suitable. Database: Environmental
Sciences and Pollution Mgmt. ISSN: 0890-3069.

Drexler, N. 1985. “Dynamics of Foreign Involvement in the Horn of Africa. Final
Rept.” Library of Congress, Washington, DC. Federal Research Div. Aug. pages: 32.
Descriptors: Ussr; National security; Military assistance; Middle east; Dynamics;
Somalia; Military planning; Instability; International relations; Catalytic conflict Warfare;
Oil fields; Ports Facilities; Strategic areas; East west relations; Ethiopia; Sudan; Foreign
policy; East Africa; Horn of Africa; Behavior and society International relations.
Abstract: Describes and analyzes the complex interplay of forces affecting foreign
involvement in the Horn of Africa and attempts to discern future trends and their
implications for the West. Emphasis is placed on Ethiopia, Somalia, and Sudan. DTIC
Accession Number: ADA3034196XSP.

Dreyfuss, M. 1932. « Etudes De Geologie Et De Geographie Physique Sar La
Cote Frangaise Des Somalis. » translated title : « Geology and Physical Geography of the
Somalian French Coast.” France: Universite de Paris, Paris, France. Descriptors: Africa;
areal geology; basalts; Djibouti; East Africa; igneous rocks; rhyolites; Somali Republic;
volcanic rocks. Database: GeoRef. Accession Number: 1998-010503.
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Drolia, R. K. and DeMets, C. 2005. “Deformation in the Diffuse India-Capricorn-
Somalia Triple Junction from a Multibeam and Magnetic Survey of the Northern Central
Indian Ridge, 3°S-10° S.” Geochemistry Geophysics Geosystems. SEP 9. Volume 6,
Pages Q09009. Abstract: [1] We use new multi-beam and magnetic observations from
3°S-10° S along the Central Indian ridge to describe morphotectonic features and
spreading fabrics within the study area and quantify deformation across the diffuse India-
Capricorn-Somalia triple junction. A megamullion adjacent to the Vityaz transform fault
is the first reported for the northern Central Indian ridge. The principal transform
displacement zone (PTDZ) of the Vema transform fault consists of several closely spaced
faults that can be traced for more than 150 km. Serpentinite or volcanic intrusions that are
offset by the Vema PDTZ have inferred ages of 30,000- 45,000 years, testifying to the
youth of active features on the valley floor. Abyssal hill orientations throughout the study
area have remained constant since at least 4 Ma, implying little or no change in the
opening direction during this period. Abyssal hills from opposite sides of the ridge have
the same orientations within our 1 degrees-3 degrees errors, implying that slip along
reactivated fracture zones in the diffuse triple junction neither significantly rotates nor
shears the intervening seafloor. Transform fault azimuths in the survey area agree with
the NUVEL-1 Africa-Australia slip direction but are 5 degrees-9 degrees clockwise from
the Africa-India direction. In contrast, seafloor spreading rates in the study area agree
better with the NUVEL-1 Africa-India predictions. These seemingly conflicting
observations are reconciled by a model in which seafloor within the diffuse triple
junction rotates about the India-Capricorn pole at angular rotation rates that increase
monotonically from zero to the full rotation rate across the deforming zone. ISSN: 1525-
2027.

Droubi, A. 1998. For a Sustainable use of Groundwater in Agriculture in the Arab
Region; Agricultural Threats to Groundwater Quality; Workshop Proceedings. France:
Agricultural Threats to Groundwater Quality, Saragossa, Spain. Conference: Oct. 27-30,
1996. Descriptors: Africa; agriculture; aquifer vulnerability; aquifers; Arabian Peninsula;
arid environment; Asia; brackish water; drawdown; East Africa; Egypt; fertilizers;
ground water; international cooperation; Jordan; leaching; legislation; Mauritania; Middle
East; Morocco; North Africa; policy; pollution; preventive measures; salinization; salt-
water intrusion; Saudi Arabia; soils; Somali Republic; Sudan; sustainability; Syria;
terrestrial environment; Tunisia; water quality; water resources; water scarcity; water
supply; water use; West Africa; Yemen. Abstract: Arab countries are facing critical
problems of environmental degradation. Population increase and economic growth have
spurred higher demands for the limited water resources. Groundwater is often the best
and sometimes the only source of water supply. The region faces a future of increasingly
acute water scarcity. Intensification of agriculture, often by means of irrigation, has
produced groundwater quality problems, particularly with respect to nitrate pollution,
pesticides, fertilizers, salinisation, logging and over exploitation of aquifers. Water
quality degradation is quickly joining water scarcity as a major issue in the region. A
sustainable use of groundwater in agriculture require's preventive measures to deal with
groundwater quality degradation. It also requires informing the public of environmental
risk, increased awareness of environmental problems. An integral management policy
taking into account cost-benefit issues is also required based on the estimation of the real
cost of the water allocated, fees to be paid in the case of pollution, and monitoring.
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Strengthening the capacity of the environmental institutions is also one of the priorities.
Notes: References: 23; illustrations incl. 3 tables. ISBN: 8484979563.

Dualeh, A.H.A, Reuther, C.-D and Scheck, P. 1990. “Basement Structure and
Sedimentary Cover of Somalia.” Berliner Geowissenschaftliche Abhandlungen, Reihe A.
Volume 120, Issue 2, Pages 505-518. Descriptors: Plate tectonics; basement; rifting;
continental breakup; sedimentation. Notes: Somalia. Abstract: The structural and
sedimentary patterns of Somalia reflect the Permo-Triassic to recent geodynamic events
during the break-up of East-Gondwana, the initiation of Indian Ocean formation and the
formation of the Gulf of Aden. Present day Somalia is characterized by three main
structural highs: the Bur-Uplift in southern Somalia, the Nogal-High in northern Somalia
and the Northern Uplift which parallels the Gulf of Aden. These present highs separated
five major Jurassic basins: Berbera-Borama basin, Al Mado-Darror basin, Somali
Embayment, Somali coastal basin and Lugh-Mandera basin. East-Gondwana underwent
intracratonic extension and continental rifting during Permo-Triassic times, leading to the
formation of a rift system. The grabens hosted mainly continental sediments (Karoo) and
evaporites during the Permo-Triassic time. This Permo-Triassic rifting facilitated the drift
of Madagascar away from East-Africa. At this time all the five Somali major basins were
flooded and probably connected. This event marks the first of three major geodynamic-
eustatic episodes which affected the Somali basins. The second episode occurred during
the Aptian-Maastrichtian and the third during the Paleocene-Eocene. ISSN: 0172-8784.

Dualeh, A. H. A. and Nairn, A. E. M. 1993. The Continuing Story of the
Fragmentation of Gondwana: A Contribution from Somalia. Firenze; Istituto Agronomico
L'Oltremar; 1993. Relazioni E Monografie Agrarie Subtropicali E Tropicali Nuova
Seriell3 A, pages: 345-356. International Meeting; 1st- 1987 Nov: Mogadishu. Notes:
Geology of Somalia and surrounding regions: Geology and mineral resources of Somalia
and surrounding regions. OCLC: 34175029.

Dualeh, Abdirahman H. Ali. 1986. Geological and Stratigraphic Evolution of the
Northeastern Somalia Continental Margin and Adjacent Areas. Descriptors: 129 leaves;
Geology- Somalia; Geology, Stratigraphic- Cenozoic; Geology, Stratigraphic- Mesozoic.
Notes: Typescript. Includes bibliographical references (leaves 127-129). Dissertation:
Thesis (MS), University of South Carolina, 1986. OCLC Accession Number: 17216499.

Ducreux, C., Mathurin, G. and Latreille, M. 1991. “Red Sea- Gulf of Aden Source
Rock Geochemical Evaluation; AAPG International Conference; Abstracts.” AAPG Bull.
Aug. Volume 75, Issue 8, Pages 1409-1410. Descriptors: Africa; Arabian Peninsula;
Arabian Sea; Asia; carbon; Cenozoic; chemically precipitated rocks; correlation; drilling;
East Africa; economic geology; evaporites; genesis; geochemistry; Gulf of Aden; Indian
Ocean; maturity; Neogene; organic carbon; organic compounds; organic materials;
petroleum; possibilities; Red Sea; sedimentary rocks; simulation; Somali Republic;
source rocks; Tertiary; thermal history; Yemen. ISSN: 0149-1423.

Dueing, W. 1977. “Large-Scale Eddies in the Somali Current.” Geophys. Res.
Letters. Volume 4, Issue 4, Pages 155-158. Descriptors: Monsoons; Water circulation;
Somali Current; Somalia; Marine. Notes: Records keyed from 1977 ASFA printed
journals. TR: 1977. Abstract: Velocity records from a subsurface mooring in the Somali
Current exhibit direction reversals during a time when the SW Monsoon is still steadily
blowing. The records are interpreted in terms of large-scale eddies which seem to be
generated near the equator and propagate slowly northward along the coast of Somalia.
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The Somali Current constitutes the most important branch of the complex East African
Current System. It is generated by the Summer Monsoon and flows along the coast of
East Africa, from the latitude of Mombassa to the island of Socotra, corresponding to a
distance of {approx} 2,200 km. Translated to the path of the Gulf Stream, this
corresponds to the distance between Yucatan and Cape Hatteras. Despite the face that this
current has been immensely important to seafarers for {approx} 2,000 yrs, it is one of the
least explored boundary current systems in the Northern Hemisphere. In contrast to the
Gulf stream, which shows only insignificant seasonal variations, the Somali Current
reverses its direction following the seasonal change of the monsoon winds. A 1st long-
term current meter record from the region indicates that the classical picture of a
straightforward oceanic response to the forcing of the wind stress may be greatly
oversimplified. It is shown that some of the key features of the record are not related to
fluctuations of the wind field, but more likely to large-scale eddies propagating
northward along the coast. Database: ASFA: Aquatic Sciences and Fisheries Abstracts.

Duignan, Peter, editor. 1971. Guide to research and reference works on Sub-
Saharan Africa. Compiled by Helen F. Conover and Peter Duignan. With the assistance
of Evelyn Boyce, Liselotte Hofmann and Karen Fung. Stanford, Calif., Hoover Institution
Press, Stanford University [1971 or 2]. 1102 pages. 29 cm. Hoover Institution
bibliographical series; 46. Subjects: Africa, Sub-Saharan- Bibliography. ISBN:
0817924612.

Duing, W. and Schott, F. 1978. “Measurements in the Source Region of the
Somali Current during the Monsoon Reversal.” J.Phys.Oceanogr., 8(2), 278-289. (1978).
Descriptors: water temperature; current measurements; monsoons; thermocline; water
currents; Somali Current; Equatorial Counter Current; winds; Marine. Notes: TR:
IR7812444. Abstract: Temperature and current records were obtained from four
subsurface moorings deployed in the source region of the Somali Current from mid-
January to mid-July 1976. The first part of the records from January until early April
showed that the array straddled the convergence zone of the northward-flowing East
African Coast Current and the southward-flowing Somali Current. During this time,
except for the southernmost location off Mombasa, the mean flow at all locations was
weak and variable. The predominant variability had a time-scale of 4-5 days. Around 20
April the wind shifted to the southeast and three days later the flow in the upper 80 m
turned northward and intensified. Development of strong northward flows below the
thermocline took several more weeks. The observations imply that a switching
mechanism took place at that time. The initially eastward-flowing Equatorial Counter
Current is shifted rapidly 45 degree to the left to run northward along the coast. This
mechanism may, in part, be responsible for the impulsive beginning of the Somali
Current during the early stages of the monsoon onset south of the equator. Database:
ASFA: Aquatic Sciences and Fisheries Abstracts.

Duing, Walter and Szekielda, Karl-Heinz. 1971. “Monsoonal Response in the
Western Indian Ocean.” Journal of Geophysical Research, Vol 76, no 18, P 4181-4187,
June 20. 15 REF. ONR Contract: N0014-67-A-0201. Volume 1 TAB, Project Number:
083-06017-16-70(481). Descriptors: Ocean Currents; Indian Ocean; Monsoons; Synoptic
Analysis; Winds; Advection; Currents (Water); Convection; Temperature; Heat Balance;
Seasonal; Climatology; Somali Current. Abstract: infrared observations from spacecraft
were used to investigate the response of the Somali current to the onset of the southwest
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monsoon. Selected satellite observations from three years were available for this study.
The time-dependent development of horizontal temperature gradients at the sea surface
serves as an indicator for the formation of the baroclinic structure of the Somali current.
A comparison is made with the simultaneous development of the southwest component of
the monsoon wind. The investigation reveals that the temperature gradient during the
early formation stage in all years are directly proportional to the wind speed. The phase
lag between the development of wind and temperature gradient during the buildup of the
boundary current has a mean value of twelve days. During the decay period in late
summer and fall, the lag increases continuously up to forty days. The observations
suggest that two phenomena of different spatial scales play an important role during the
formation of the Somali current; in the early stage (may, June), local wind-induced
upwelling seems to be the more important source of baroclinicity; in the latter stage of
the buildup (July), large-scale geostrophic effects seem to be dominating. Database:
Environmental Sciences and Pollution Mgmt.

Dumont, H. J. and Maas, S. 1987. “Cladocera and Copepoda (Crustacea) from
Somalia.” Monit.Zool Ital., Suppl. Volume 22, Issue 8, Pages 87-99. Descriptors: new
records; endemic species; biogeography; geographical distribution; Cladocera; Crustacea;
Somali Dem. Rep. Halicyclops thermophilus; Marine; Brackish. Abstract: Two species of
Cladocera and eight species of Copepoda (Crustacea) are reported from Somalia; six are
first records for that country. No species are new to science. Besides a few that appear to
be endemic to North-East Africa, several are interesting range extensions. Halicyclops
thermophilus, a brackish-water species fringing the coasts of the Indian Ocean, is figured
in detail. Database: ASFA: Aquatic Sciences and Fisheries Abstracts.

Dundas, F.G., Commander. 1893. “River Juba.” Scale: 1:292 187. [London]:
[General Staff, Geographical Section], 1893. 1 map. Note(s): Covers river from its mouth
to Bardera (Baardheere). Subjects: Somalia- Maps and charts. Added Name: Great
Britain. War Office. Intelligence Division. Added Name: Great Britain. War Office.
General Staff. Geographical Section. British Library: Maps MOD IDWO 937.

Durrill, Wayne K. 1986. “Atrocious Misery: The African Origins of Famine in
Northern Somalia, 1839-1884.” American Historical Review; April 1986, Vol. 91 Issue
2, p287, 20p. Subject Terms: Famines; Herders; Sultanate. Geographic Terms: Somalia.
Abstract: Discusses the role of Majeerteen sultanate, a group of European sailors, in the
famine of Northern Somalia in 1839-1884. Participation of sultanate in overseas
commaodities market; Division of Majeerteen into three lineages; Impact of trade in
livestock on Majeerteen; Effect of the 1868 drought on herders. ISSN: 0002-8762.

E

Eagles, Graeme, Gloaguen, Richard and Ebinger, Cynthia. 2002. "Kinematics of
the Danakil Microplate.” Earth & Planetary Science Letters. 30 Oct. Volume 203, Issue
2, Pages 607-620. Descriptors: accretion; Afar; Afar Depression; Africa; Bouguer
anomalies; Danakil Microplate; East Africa; faults; gravity anomalies; horsts; Indian
Ocean; kinematics; microcontinents; microplates; movement; oblique-slip faults; plate
boundaries; plate rotation; plate tectonics; reconstruction; Red Sea; Red Sea region;
remote sensing; rifting; shear zones; Somalia Plate; strike-slip faults; systems.
References: 44; sketch maps; Abstract: A refinement and extrapolation of recent motion
estimates for the Danakil microplate, based on ancient kinematic indicators in the Afar
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region, describes the evolution of a microplate in the continental realm. The Danakil
horst is an elevated part of this microplate, exposing a Precambrian basement within the
Afar depression, the site of the Nubia-Somalia-Arabia triple junction. We compare
evidence for strike- or oblique-slip faults in data from the Afar depression and southern
Red Sea to small circles about published poles of rotation for the Danakil microplate with
respect to Nubia. A reconstruction about the preferred pole reunites lengths of a
Precambrian shear zone on the Nubia and Danakil sides and preserves a uniform
basement fabric strike through Nubia, Danakil and Yemen. Since at least magnetic chron
C5 (approximately 11 Ma) Danakil rotated about a different pole with respect to Nubia
than either Somalia or Arabia, but between chrons C5 and C2A Nubia-Danakil motion
was a close approximation to Nubia-Somalia motion. Since C2A relative motions of the
Danakil microplate have been independent of movements on any of the neighbouring
plate boundaries. We relate this to the onset of oceanic-type accretion within Afar. The
resulting eastwards acceleration of Danakil was accommodated by westwards
propagation of the Gulf of Aden rift that became the new, discrete, plate boundary
between the Danakil microplate and the Somalia plate. Present-day activity suggests that
the Red Sea and Aden rifts will link through Afar, thereby isolating the Danakil horst as a
microcontinent on the Arabian margin. ISSN: 0012-821X.

Eagleton, G.E, Mohamed, A.A, Odowa, A.A and Muse H.A. 1991. “A
Comparison of Moisture-Conserving Practices for the Traditional Sorghum-Based
Cropping System of the Bay Region, in Somalia.” Agric., Ecosyst. Environ. Volume 36,
Issue 1-2, Pages 87-99. Descriptors: Crop and livestock production- technical aspects;
cropping system; intercropping; sorghum. Notes: References: Number: 10; Geographic:
Somalia- Bay Region; Notes: Special Feature: 1 graph, 1 map, 10 references, 8 tables.
Abstract: Four practices for conserving and better utilising soil moisture were examined
in the principal sorghum-growing regions of Somalia. Even in an above-average wet
season, the practice of bunding raised the total dry matter yield of the local sorghum
cultivar from 4412 to 6007 kg ha-1 and its grain yield from 898 to 1103 kg ha-1. Another
traditional practice, intercropping sorghum with a low density of cowpea, increased the
land equivalent ratio by 10-30% despite marginal reductions in the yields of the
component crops. Incorporating sorghum stover into the soil at the end of one season
raised the next season's seed yield of sorghum from 403 to 551 kg ha-1 and of mungbean
from 247 to 343 kg ha-1. When compared with continuous sorghum cropping, a clean
fallow break in one season- storing moisture for the next- did not increase the subsequent
yield of local sorghum, but increased peanut nut-in-shell yields from 333 to 604 kg ha-1
at an unfertilised farm site and from 562 to 973 kg ha-1 when phosphorus was applied.
New systems that increase the availability of moisture and of the principal limiting
nutrient, phosphorus, would lead to substantial human benefits. ISSN: 0167-8809.

"Economic and Political Turmoil Plague this Continent.” 1994. World QOil.
August. Volume 215, Pages 87 et seq. Descriptors: Petroleum industry- Africa; Applied
Science & Technology. Abstract: Part of a special issue on the outlooks for the world's
oil- and gas-producing regions. Economic and political turmoil are hampering drilling
activity in Africa. However, new hydrocarbon laws with favorable terms and conditions
and opportunities in European markets will enable companies to profit from oil and gas in
northern Africa, while deepwater prospects appear promising in the long term in western
Africa. Prospects for the oil and gas industries in Egypt, Libya, Tunisia, Algeria, the
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Ivory Coast, Nigeria, Cameroon, Gabon, Congo, Angola, Namibia, South Africa, Benin,
Chad, Equatorial Guinea, Ethiopia, Ghana, Guinea Bissau, Mauritania, Morocco,
Mozambique, Niger, Senegal, Seychelles, Somalia, Sudan, Uganda, and Zaire are
discussed. ISSN: 0043-8790.

El Gabaly, M. M. 1977. Problems and Effects of Irrigation in the Near East
Region; Arid Land Irrigation in Developing Countries; Environmental Problems and
Effects. United Kingdom: Pergamon Press, Oxford, United Kingdom. International
Symposium on Arid Land Irrigation in Developing Countries, Alexandria. Egypt
Conference: Feb. 16-21, 1976. Descriptors: Afghanistan; Africa; agriculture; Arabian
Peninsula; arid environment; Asia; Bahrain; Cyprus; developing countries; East Africa;
Egypt; environmental geology; field crops; ground water; Indian Peninsula; Iran; Iraq;
irrigation; Jordan; Kuwait; land use; Lebanon; levels; Libya; Middle East; North Africa;
Oman; Pakistan; Qatar; salinity; Saudi Arabia; seepage; soils; Somali Republic; Sudan;
Syria; United Arab Emirates; water quality; Yemen; yields. Notes: References: 8; tables.
Database: GeoRef. Accession Number: 1978-005860.

El-Baz, Farouk. 1990. Mapping from Space Photographs for the Monitoring and
Exploitation of Water Resources; Sand Transport and Desertification in Arid Lands.
Singapore: World Sci., Singapore. First International Workshop on Sand Transport and
Desertification in Arid Lands, Khartoum. Sudan Conference: Nov. 17-26, 1985.
Descriptors: Africa; applications; cartography; case studies; changes of level; East Africa;
economic geology; economic geology maps; Egypt; Ethiopia; geomorphology; high-
resolution methods; hydrology; Lake Nasser; land use; levels; maps; monitoring; Nile
Valley; North Africa; radar methods; remote sensing; Somali Republic; space
photography; surveys; water resources. Notes: References: 10; illustrations ISBN:
9971508583.

Elder, D. and United Nations Environment Programme, Nairobi, Kenya. 1987.
“Sectoral Report on Marine Protected Areas and Reserves; Coastal and Marine
Environmental Problems of Somalia; Annexes.” International (111): 1987. Volume: 84,
pages: 111-130. Descriptors: Africa; concepts; conservation; East Africa; ecosystems;
environment; environmental geology; geomorphology; marine environment; protection;
research; shore features; shorelines; Somali Republic. Notes: References: 17; illustrations
incl. sketch maps; ISSN: 1014-8647. Database: GeoRef. Accession Number: 1992-
030545.

Elewa, Ashraf M. T., Luger, Peter and Bassiouni, Mohamed A. 2001. "Middle
Eocene Ostracoda from Northern Somalia; Paleoenvironmental Appraisal.” Revue De
Micropaleontologie. Dec. Volume 44, Issue 4, Pages 279-289. Descriptors: Africa;
Arthropoda; assemblages; biostratigraphy; biozones; Cenozoic; cluster analysis;
correlation coefficient; Crustacea; dissolved materials; dissolved oxygen; East Africa;
Eocene; Invertebrata; Mandibulata; microfossils; middle Eocene; multivariate analysis;
northern Somalia; Ostracoda; oxygen; paleoclimatology; paleoenvironment; Paleogene;
reconstruction; Somali Republic; statistical analysis; Tertiary. References: 10; illus. incl.
strat. cols., 2 tables, sketch map. Abstract: The present study is focused on the
reconstruction and interpretation of the paleoenvironmental conditions that prevailed
during the deposition of the Middle Eocene deposits of Northern Somalia by means of the
ostracod assemblages distinguished. Quantitative analyses of 75 ostracod species,
recognized in 36 ostracod-bearing samples from the study area, has revealed six types of
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assemblages (a, b1, b2, b3, b+c, c), obtained by applying Q-mode cluster analysis based
on the Jaccard coefficient of similarity (the complete linkage method). These types
represent, from older to younger, the Thracella indica Assemblage Zone (type b1; middle
Lutetian), the Paijenborchellina reticulata-Paijenborchellina pustulata Assemblage Zone
(type b2; middle Lutetian), the Hornibrookella moosae Assemblage Zone (type b3;
middle Lutetian), the Paragrenocythere dhofarensis somaliensis Assemblage Zone (type
a; late Lutetian), the Asymmetricythere tricostata Assemblage Zone (type b+c; late
Lutetian to Bartonian) and the Neocyprideis rotundata Assemblage Zone (type c; late
Lutetian to Bartonian), respectively. Q-mode analysis based on the extraction of latent
roots and vectors of a non-parametric matrix produced by the Spearman correlation
coefficient, led to the conclusion that the most effective environmental factors in the
study area are: salinity (1st latent vector), substrate (2nd latent vector), dissolved oxygen
of water (3rd latent vector), turbidity currents (4th latent vector). The general
paleoenvironmental conditions prevailing during the deposition of the Middle Eocene
strata in Northern Somalia are discussed in details. ISSN: 0035-1598.

Elmi, A.A. 1991. “Livestock Production in Somalia with Special Emphasis on
Camels.” Nomadic Peoples. Volume 29, Pages 87-103. Descriptors: Agriculture; Crop
and livestock production- general; camel population; range animal; pastoral economy;
livestock production; developing country; agricultural practice; pastoralism; meat
production; camels; milk production. Notes: Somalia. Abstract: The Somali pastoral
economy is mainly based on range animal resources. Over 70% of the Somali human
population subsist in pastoralism. Pastoralists contribute more than 60% of the GDP and
80% of national export. Camel, cattle and small ruminants are widely distributed in all
ecological zones of the country. Sheep and goats are dominant animals, but camel
population exceeds cattle in number. A large number of camels and small ruminants are
found in the drier northern and central zones. Cattle dominate in the wetter southern and
Trans-Juba regions. Small ruminants make up 70% of the livestock marketed producing
60% of total meat production. Camels and goats provide 75% of the total milk supply. In
the pastoral subsistence economy camels are primarily raised for milk production and
small ruminants for generating cash income for the family. ISSN: 0822-7942.

Elmi, Abdullahi S. 1983/8. “The Chewing of Khat in Somalia.” Journal of
Ethnopharmacology. Volume 8, Issue 2, Pages 163-176. Abstract: Khat (Catha edulis
Forsk.), known in Somalia as “gaad” or “jaad”, is a plant whose leaves and stem tips are
chewed for their stimulating effect. From the Harar area, khat has been introduced at
different times into the present day territories of Somalia, Djibouti, South and North
Yemen, Kenya, Madagascar, Tanzania and down to south eastern Africa. The plant,
which belongs to the Celestraceae family, grows wild at altitudes of 1500-2000 m above
sea level. Among the various compounds present in the plant (more than forty alkaloids,
glycosides, tannins, terpenoids, etc.), two phenyl-alkylamines, namely cathine ((+)-
norpseudoephedrine) and cathinone ((-)S-o-aminopropiophenone) seem to account
mostly for the effect. The consumers get a feeling of well-being, mental altertness and
excitement. The after effects are usually insomnia, numbness and lack of concentration.
The excessive use of khat may create considerable problems of social, health and
economic nature. These problems have been summarily reviewed. Khat chewing started
at different times in different parts of Somalia. Since World War 11, the prevalence of the
practice has continuously increased and no social group is excluded. An epidemiological
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research to compare Northern and Southern regions of Somalia and to obtain a rough
estimate of prevalence, definition of social characteristics of the groups of consumers,
specification of the motivations, patterns of use and effects during and after consumption
has been conducted. Consumers and non-consumers (7485 people) were randomly
interviewed in the two regions. Khat consumption in relation to sex, age, occupation and
grade of education is presented. LCCN: sv88033077.

Elmi, Abdullahi S. 1980/3. "Present State of Knowledge and Research on the
Plants used in Traditional Medicine in Somalia.” Journal of Ethnopharmacology. VVolume
2, Issue 1, Pages 23-27. Abstract: Plants used in traditional medicine in Somalia have not
so far been studied completely, and there are many difficulties owing to the secrecy
maintained by traditional healers. Present research is being developed in a centre
established by the Ministry of Health and in the Somali National University. A Somali
traditional pharmacopoeia is envisaged. Pharmacological screening, chemical, and
clinical studies are in progress on a number of plants. An herbarium with 2000 plants has
been established. LCCN: sv88033077.

Elmi, A.A, Thurow T.L and Box T.W. 1992. “Composition of Camel Diets in
Central Somalia.” Nomadic Peoples. Volume 31, Pages 51-63. Descriptors: Crop and
livestock production- technical aspects; camel diet; camel husbandry. Notes: Somalia.
Abstract: The composition of camel diets was studied in Ceeldheer District in central
Somalia in 1986/1987. Milking and non-milking camel diets were determined in both dry
and wet seasons. Both types of camels consumed almost the same kinds of plants in any
given seasons. Even though milking camels seemed more selective than dry camels, the
animals were extremely flexible and opportunistic in diet selection and foraging
behaviour. ISSN: 0822-7942.

“Encampments of the Dispossessed.” 1981. National Geographic. June 1981, Vol.
159 Issue 6, page 756 et seq., 20 pages. Subject Terms: Epidemics; Refugee Camps;
Refugees. Geographic Terms: Somalia. Abstract: Focuses on rise in number of refugees
in Somalia, during 1980s. Population of refugees in the country; Epidemic diseases
prevailing in the refugee camps; Difficulties faced by refugees in the refugee camps of
the country; Impact of rise of refugees on economic conditions of the country. ISSN:
0027-9358.

"Encouraging the Private Sector in Somalia.” 1982. Berg (Elliot) Associates,
Alexandria, VA. Sep. Volume: AIDPNAALZ378, pages: 185. Descriptors: Somalia;
Agriculture; Fishing; Growth; Marketing; Construction; Economic policy; Private
organizations; Developing country application; Strategies; Laws; Private land;
International Monetary Fund; Behavioral and social sciences Economics; Agriculture
Agricultural economics; Agriculture and food Agricultural economics; Business and
economics Foreign industry development and economics. Abstract: Slow growth and an
overburdened beaucracy were precursors to an economic crisis that led the Government
of Somalia (GOS) to abandon its 1970's experiment with 'scientific socialism'. This
report, intended to help the GOS define strategies to stimulate growth in the private
sector, examines poor past economic performance; the general environment for the
private sector; and recent liberalization and privitization efforts and their impact on
agriculture, settlements, and on agreements with the International Monetary Fund. Notes:
Funder: Agency for International Development, Washington, DC. NTIS Accession
Number: PB85134567XSP.
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Esenkov, O.E, Olson, D.B and Bleck R. 2003. “A Study of the Circulation and
Salinity Budget of the Arabian Sea with an Isopycnic Coordinate Ocean Model.” Deep-
Sea Research Part I1: Topical Studies in Oceanography. Volume 50, Issue 12-13, Pages
2091-2110. Descriptors: Water masses and fronts; wind forcing; mesoscale eddy; mixed
layer; salinity; oceanic circulation. Somalia; Socotra. References: Number: 33;
Geographic: Arabian Sea. Abstract: The evolution of surface circulation and salinity
budget are studied with the open-boundary version of the Miami Isopycnic Coordinate
Ocean Model (MICOM) that uses a global MICOM simulation as a boundary condition.
Under climatological wind and thermodynamic forcing, the model develops solutions that
are in good agreement with the climatologically forced global MICOM results and with
observations. When the observed winds force the model, interannual variability of the
surface fields increases significantly. However, coalescence of the two large eddies off
Somalia in the end of the summer monsoon suggested in earlier observations does not
occur in the model. To identify what processes facilitate or restrict the merger, a series of
experiments was performed with modified model parameters and forcing fields. The
eddies coalesced when half-slip, rather than no-slip, boundary conditions were used. In
this case, less positive vorticity was produced at the coast, resulting in reduced blocking
effect on the propagation of the southern eddy. The Socotra Island, which is submerged
in the standard model, hinders a northward movement of the Great Whirl, leading to a
stronger interaction between the eddies, which results in their subsequent merging. A
more realistic coalescence occurs in an experiment where winds are held constant after
reaching the peak summer value. Freshwater fluxes from the east and south are important
for the salinity budget in the Arabian Sea, where evaporation exceeds precipitation. The
only significant cross-equatorial transport of low-salinity water occurs in the upper 400m
in the model. Most of this water is advected below the surface mixed layer at the western
boundary. The strongest interaction between the mixed layer and the oceanic interior
occurs during the summer in the coastal upwelling regions off Somalia. Almost half of all
upwelled water comes from depths between 100 and 200m, thus signifying the
importance of mid-depth circulation and water mass distribution for the surface
processes. ISSN: 0967-0645.

“Establishing the Structure of an IGADD National and Sub-Regional Early
Warning System.” 1989. Sioux Falls, SD. Intergovernmental Authority for Drought and
Development, Djibouti; United States: EROS Data Center. Dec. VVolume:
AIDPNABE469; PB90259771, pages: 187. Descriptors: Droughts; Early warning
systems; Information systems; Models; User needs; Remote sensing; Djibouti; Ethiopia;
Kenya; Somalia; Sudan; Uganda; Disaster planning; Famine; Disaster recovery; Case
studies; Intergovernmental Authority for Drought and Development; Agency for
International Development. Abstract: The Final Report on Establishing the Structure of
an Intergovernmental Authority for Drought and Development (IGADD) National and
Sub-Regional Early Warning System consists of three volumes. Collectively, they
provide a complete treatment of the findings, conclusions, and recommendations
suggested by the U.S. Geological Survey team. The three volumes are: Volume 1-
Executive Summary. Contents include a brief summary of a strategic plan for an IGADD
sub-regional early warning system (EWS). Topics include (1) a suggested EWS model,
(2) IGADD's role in early warning, (3) priorities and actions, and (4) critical issues;
Volume 2- Main Report. The volume provides a detailed discussion of the overall
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findings, conclusions and recommendations for an IGADD sub-regional EWS; Volume
3- Country Reports. Contents include country reports detailing the status and needs for
early warning systems in the six IGADD member states. The country reports are the
working documents prepared by the USGS team to develop the overall conclusions and
recommendations. This document is Volume 1. Notes: Prepared in cooperation with
Intergovernmental Authority for Drought and Development, Djibouti. Sponsored by
Agency for International Development, Nairobi (Kenya). Contract AID/AFR-0510-P-IC-
7022-22. Database: NTIS. Accession Number: PB90259771.

"Ethiopia and the Somalilands. Section 23. Weather and Climate. Revision.”
1965. Central Intelligence Agency, Washington DC. April 1965. 80 Pages. Descriptors:
*Ethiopia; *Weather; *Climate; Military geography; Monsoons; High temperature; Dust
storms. Abstract: Revision of report dated May 50. Includes envelope with map. Original
contains color plates: All DTIC and NTIS reproductions will be in black and white.
Notes: Approved for Public Release. DTIC: ADA950065.

Eurospace. 1975-1979. “Somalia.” Paris: Eurospace. Notes: Description: 1 map;
photocopy; 40 x 28 cm. Geographic: Somalia- Maps. Scale [ca. 1:5,000,000]. Cartgrph
Code: Category of scale: a Constant ratio linear horizontal scale: 5000000; Notes: Shows
towns with more than 2500 inhabitants, power stations, radio links, airports, and
populated areas. One source dated December 1974. Includes list of sources.
Responsibility: Eurospace. OCLC Accession Number: 30746366.

Evans, Robert H. and Brown, Otis B. 1981. “Propagation of Thermal Fronts in the
Somali Current System.” Deep-Sea Research, Oxford. Volume 28, Issue 5A, Pages 521-
527. Descriptors: Oceanic fronts; Upwelling water temperatures; Somali Current; Coastal
Waters of East Africa. Notes: May, 1981. Refs. Abstract: Surface ship-of-opportunity and
satellite remotely sensed sea surface temperature (SST) data were obtained during the
mature phase of the Southwest Monsoon in the northwestern Indian Ocean for the years
1976-1979. Large, wedgelike areas of upwelled water are observed at 5° and 10°N after
Somali Current spinup, indicative of a two-gyre circulation in the Somali Current system.
Several months later, the southern separation region is observed to translate poleward (5-
75 cm/sec) in three of the four years. This translation occurs in several distinct phases
over a 1-mo interval, with the southern wedge eventually coalescing with the northern
wedge between 8° and 10°N (1976, 1979). (In 1978, the northern wedge translated past
Socotra and dissipated in the Arabian Sea.) The thermal signature of the new northern
wedge becomes indistinct 2-3 mo later. Database: Meteorological & Geoastrophysical
Abstracts.

Eyow, Abdullahi Hassan. 1993. An Evaluation of Hydrocarbon Potential of
Bihindule Basin, Northern Somalia. Descriptors: 146 leaves; Petroleum- Geology-
Somalia; Geology- Somalia. Notes: Typescript. Some illustrations on folded leaves.
Includes bibliographical references (leaves 143-146). Dissertation: Thesis (master's)-
University of South Carolina, 1993. Responsibility: by Abdullahi Hassan Eyow. OCLC
Accession Number: 31101266.

F
Fagotto, F. 1987. "Sand-Dune Fixation in Somalia." Environ. Conserv. Volume
14, Issue 2, Pages 157-163. Descriptors: dunes; environment management;
desertification; erosion control; dune stabilization; Somalia; Somali Dem. Dep.; Marine.
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Abstract: Sand-dune fixation is an important step in the struggle against desertification,
the latter is gaining strength in Somalia. The objective is not only to fight erosion and to
stabilize the dunes, but also to raise some revenue for residents through reafforestation
and agricultural schemes. Education and training must be directed towards a steady
prolification throughout the country of all sandfixing activities, though the experience
acquired so far suggests that efforts should be mainly focused on a few successful fixing
species, particularly Mesquite on stabilized sands and Pes-capre on the shifting dunes.
ISSN: 0376-8929.

Fagotto, F. 1985. "The Lion in Somalia." Mammalia. Volume 49, Issue 4, Pages
587-588. Descriptors: habitat preferences; Panthera leo; Somalia. Abstract: A specific
research for Lions was carried out in 1984: all the information reported here concerning
their status and distribution refers to this year. The description of the environment is
limited to the southern territories of Somalia where lions are still not rare. The lion's
habitat includes different types of plant communities typical of Southern Somalia, open
woodlands, dense woodlands and hygrophilous savannas. ISSN: 0025-1461.

Faillace, C. 1998. “Brief Note on the Occurrence of High Fluoride Content in
Groundwater of Somalia.” Geologica Romana. Issue 34, Pages 51-57. Descriptors: Water
Resources: Economic; Groundwater quality: phreatic zone; Water resources; Water
supply and sanitation; fluoride; groundwater; health risk; water chemistry; water
resource. Notes: Italy; References: 15; Geographic: Somalia. Abstract: Excess of fluoride
in drinking water in Central Somalia and along the coastal belt of Shabeelle Dhexe and
Benadir in Southern Somalia is the cause, together with high concentration of salts in
water, of several illnesses. Information on areal distribution of fluoride in excess of
WHQO's standard in the country is not known. The available information consists of about
80 chemical analyses showing a fluoride content higher than 1 mg/l. This short note is
meant to stimulate the interest for a future country-wide investigation on fluoride
distribution and problem of fluorosis in Somalia and to suggest controlling its effects on
health. ISSN: 0435-3927.

Faillace, C. 1993. “Results of a Country-Wide Ground-Water Quality Study in
Somalia; Geology and Mineral Resources of Somalia and Surrounding Regions (with a
Geological Map of Somalia 1:1,500,000).” Relazioni e Monografie Agrarie Subtropicali
e Tropicali. Nuova Serie. Volume 113B, Pages 615-632. Descriptors: Africa; East Africa;
ground water; imagery; remote sensing; satellite methods; Somali Republic; surface
water; water quality; water resources; water use. Notes: sketch maps. Database: GeoRef.

Faillace, C. 1993. “The Need to use Simple and Appropriate Technology to
Develop the Water Resources in Somalia; Geology and Mineral Resources of Somalia
and Surrounding Regions (with a Geological Map of Somalia 1:1,500,000).” Relazioni e
Monografie Agrarie Subtropicali e Tropicali. Nuova Serie. Volume 113B, Pages 633-
648. Descriptors: Africa; dams; deep-water environment; design; East Africa; ground
water; Juba River; Shabelle River; Somali Republic; surface water; technology; water
resources; water wells; wells. Notes: illustrations, incl. sketch maps. Notes: Geology of
Somalia and surrounding regions: Geology and mineral resources of Somalia and
surrounding regions. OCLC Accession Number: 34175029.

Faillace, C. 1993. “Hydrogeological Importance of the Sub-Surface Basalts in the
Mudug-Galgadud Plateau; Geology and Mineral Resources of Somalia and Surrounding
Regions (with a Geological Map of Somalia 1:1,500,000).” Relazioni e Monografie
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Agrarie Subtropicali e Tropicali. Nuova Serie. Volume 113B, Pages 649-664.
Descriptors: Africa; aquifers; artesian waters; basalts; central Somalia; East Africa;
ground water; igneous rocks; Mudug-Galgadud Plateau; recharge; Somali Republic;
volcanic rocks; water wells; wells. References: 5; 3 tables, sects., sketch maps. Notes:
Geology of Somalia and surrounding regions: Geology and mineral resources of Somalia
and surrounding regions. OCLC Accession Number: 34175029.

Faillace, C. 1993. Results of a Country-Wide Ground-Water Quality Study in
Somalia. Firenze; Istituto Agronomico L'Oltremar; 1993. Relazioni E Monografie
Agrarie Subtropicali E Tropicali, Nuova Seriel13 B, pages: 615-632. International
Meeting; 1st- 1987 Nov: Mogadishu. Notes: Geology of Somalia and surrounding
regions: Geology and mineral resources of Somalia and surrounding regions. OCLC
Accession Number: 34175029.

Faillace, C. 1987. “The Need to use Simple Low-Cost Technology to Develop
Water Resources in Somalia.” GeoSom 87; Geology of Somalia and Surrounding
Regions; Late Abstracts. Somalia: Somali Natl. Univ., Dep. Geol., Mogadishu, Somalia.
GeoSom 87; Geology of Somalia and Surrounding Regions, Mogadishu. Somalia
Conference: Nov. 24-Dec. 1, 1987. Descriptors: Africa; dams; East Africa; economic
geology; economics; ground water; Juba River; resources; Shabeelle River; Somali
Republic; surveys; technology; water quality; water resources; water supply; water wells;
wells. OCLC Accession Number: 34175029.

Faillace, C. 1987. “Hydrogeological Importance of the Sub-Surface Basalt in the
Mudug-Galgadud Plateau.” GeoSom 87; International Meeting; Geology of Somalia and
Surrounding Regions; Abstracts. Somalia: Somali Natl. Univ., Mogadishu, Somalia.
GeoSom 87; Geology of Somalia and Surrounding Regions, Mogadishu. Somalia
Conference: Nov. 23-30, 1987. Descriptors: Africa; aquifers; artesian waters; basalts;
confined aquifers; East Africa; exploration; Galgudud; ground water; hydrogeology;
igneous rocks; lava flows; Mudug; Ogaden; resources; Somali Republic; surveys;
volcanic rocks; water resources. OCLC Accession Number: 34175029.

Faillace, C. 1987. “Results of a Country-Wide Groundwater Quality Study in
Somalia.” GeoSom 87; International Meeting; Geology of Somalia and Surrounding
Regions; Abstracts. Somalia: Somali Natl. Univ., Mogadishu, Somalia. GeoSom 87;
Geology of Somalia and Surrounding Regions, Mogadishu. Somalia Conference: Nov.
23-30, 1987. Descriptors: Africa; East Africa; economic geology; exploration; ground
water; Somali Republic; surveys; water quality; water resources. OCLC Accession
Number: 34175029.

Faillace, C. 1984. “Water Quality of Schebelli and Juba Valley.” Quaderni Di
Geologia Della Somalia (Mogadiscio). Volume 8, Descriptors: Africa; East Africa;
geochemistry; hydrochemistry; Juba River; Shebelle River; Somali Republic; surface
water; water quality. LCCN: 93093377.

Faillace, C. 1984. Development of Resources in Gedo Region by Appropriate
Technology. Somalia: Publisher unknown, Mogadishu, Somalia. Descriptors: Africa;
development; East Africa; Gedo Somali Republic; Somali Republic; technology; water
resources. Database: GeoRef. Accession Number: 1998-016824.

Faillace, C. 1983. “A Brief Review of the Surface and Groundwater Resources of
the North-West Region of Somalia.” Quaderni Di Geologia Della Somalia (Mogadiscio).
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VVolume 7, Descriptors: Africa; East Africa; ground water; northwestern Somali
Republic; Somali Republic; surface water; water resources. LCCN: 93093377.

Faillace, C. 1983. “Appropriate Technology for the Development of Water
Resources in Somalia.” Quaderni Di Geologia Della Somalia (Mogadiscio). Volume 9,
Descriptors: Africa; development; East Africa; Somali Republic; technology; water
resources. LCCN: 93093377.

Faillace, C. 1983. “Possibilities of Developing Water Resources for Irrigated
Agriculture in Erigavo Area.” Quaderni Di Geologia Della Somalia (Mogadiscio).
Volume 7, Descriptors: Africa; agriculture; development; East Africa; Erigavo Somali
Republic; irrigation; Sanaag Somali Republic; Somali Republic; water resources. LCCN:
93093377.

Faillace, C. 1983. Groundwater Condition of Beletweyn Area and Potential Water
Resources for the Township Water Supply. Somalia: WDA, Mogadishu, Somalia.
Descriptors: Africa; Belet Weyne Somali Republic; East Africa; ground water; Hiraan
Somali Republic; Somali Republic; water resources; water supply. Database: GeoRef.
Accession Number: 1998-016821.

Faillace, C. 1973. Review of Surface and Groundwater Resources of Northern
Region of Somalia. Somalia: WDA, Mogadishu, Somalia. Descriptors: Africa; East
Africa; ground water; northern Somali Republic; Somali Republic; surface water; water
resources. Database: GeoRef. Accession Number: 1998-016818.

Faillace, C. 1964. “Le Risorse Idriche Sotterranee Dei Comprensori Agricoli Di
Afgoi e Di Genale. » Translated title : « Ground Water Resources of the Agricultural
Districts of Afgoi and Genale.” Riv. Agric. Subtrop. Trop. Volume 58, no.10-12,
Descriptors: Afgoi Somali Republic; Africa; agriculture; Benadir Somali Republic; East
Africa; Genale Somali Republic; ground water; Shabeelaha Hoose; Somali Republic;
water resources. ISSN: 0035-6026.

Faillace, C. 1964. “Surface and Underground Water Resources of the Shebeli
Valley.” Somalia: Descriptors: Africa; East Africa; ground water; Shebelle River; Somali
Republic; southern Somali Republic; surface water; water resources. Database: GeoRef.
Accession Number: 1998-016815.

Faillace, C. 1962. “Linee Programmatiche Per La Valorizzazione Delle Risorse
Idriche in Somalia (Esclusa La Regione Nord).” Translated title: “Utilization of Water
Resources in Somalia, Exclusive of the Northern Region.” Somalia: Min. Lav. Pubbl.,
Mogadishu, Somalia. Descriptors: Africa; central Somali Republic; East Africa; Somali
Republic; southern Somali Republic; water resources; water use. Database: GeoRef.
Accession Number: 1998-018232.

Faillace, C. and Faillace, E. R. 1987. Water Quality Data Book of Somalia.
Somalia: WDA, Mogadishu, Somalia. Descriptors: Africa; data; East Africa;
geochemistry; hydrochemistry; Somali Republic; water quality; water resources. Notes:
GTZ Project no. 80.2193.3-09.112. Database: GeoRef. Accession Number: 1998-016826.

Faillace, C. and Granata, P. 1993. A Contribution to the Stratigraphic Knowledge
of Central Somalia with Special Reference to the Area of Gaalkacyo. Firenze; Istituto
Agronomico L'Oltremar; 1993. Relazioni e Monografie Agrarie Subtropicali e Tropicali,
Nuova Seriell3 A, pages: 197-210. International Meeting; 1st- 1987 Nov: Mogadishu.
Notes: Geology of Somalia and surrounding regions: Geology and mineral resources of
Somalia and surrounding regions. OCLC Accession Number: 34175029.
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Faillace, Costantino. 1984. Development of Water Resources in Gedo Region by
Appropriate Technology. Mogadishu: Somali Democratic Republic, Ministry of Mineral
& Water Res., Water Development Agency. Descriptors: 125 leaves; Water resources
development- Somalia- Gedo; Water-supply- Somalia- Gedo; Appropriate technology-
Somalia- Gedo. Notes: “March 1984.” Includes bibliographical references. LCCN: 90-
981812,

Faillace, Costantino; Faillace, E. R.; Somalia and Wakaaladda Horuumarinta
Biyaha. 1987. Water Quality Data Book of Somalia: General Report. Eschborn, Federal
Republic of Germany: Deutsche Gesselschaft fur technische Zusammanarbeit; Somalia;
Rossdorf, Federal Republic of Germany: Water Development Agency; Distribution, TZ-
Verlagsgesellschaft. Descriptors: 141; Water quality- Somalia; Water-supply- Somalia;
Water resources development- Somalia. Notes: At head of title: Water Development
Agency Somalia. “GTZ project no. 80.2193.3-09.112.” “May 1987.” “1981-1990.”
Library of Congress; LCCN: 90-981361.

Faillace, Costantino; Faillace, E. R. Somalia and Wakaaladda Horuumarinta
Biyaha. 1987. Water Quality Data Book of Somalia: General Report: 1981-1990.
Eschborn: Deutsche Gesellschaft fir Technische Zusammenarbeit (GTZ). Descriptors:
141; Water quality- Somalia; Water-supply- Somalia; Water resources development-
Somalia. Notes: At head of title: Water Development Agency (WDA) Somalia. “GTZ
project no. 80.2193.3-09.112.” “May 1987.” OCLC Accession Number: 20742567.

Faillace, Costantino; Somalia and Wakaaladda Horuumarinta Biyaha. 1983.
Possibilities to Develop Water Resources for Irrigated Agriculture in Erigavo Zone:
(Technical Report and Project Proposal). Mogadishu: Somali Democratic Republic,
Ministry of Mineral & Water Resources, Water Development Agency. Descriptors: 18
leaves; Irrigation farming- Somalia- Erigavo Region; Agricultural resources- Somalia-
Erigavo Region; Water resources development- Somalia- Erigavo Region. Notes:
Responsibility: by Costantino Faillace. Library of Congress; LCCN: 84-981154.

Faillace, E. R.; Somalia and Wakaaladda Horuumarinta Biyaha. 1987. Water
Quality Data Book of Somalia: Computer User's Manual and Technical Description.
Eschborn, Federal Republic of Germany: Deutsche Gesselschaft fiir Technische
Zusammanarbeit; Somalia; Rossdorf, Federal Republic of Germany: Water Development
Agency; Distribution, TZ-Verlagsgesellschaft. Descriptors: 74 pages; Water quality-
Somalia- Data processing; Water-supply- Somalia- Data processing. Notes: At head of
title: Water Development Agency (WDA) Somalia. “GTZ project no. 80.2193.3-09.112.”
“May 1987.” “1981-1990.” Library of Congress; LCCN: 93-227341; OCLC Accession
Number: 20742582.

Falciai, M. and Calamini, G. 1981. “Analisi Frequenziale Dei Deficit Agricoli in
Alcune Stazioni Somale.” Translated title: “Frequent Analysis of the Agricultural Deficit
at some Somali Areas.” Riv. Agric. Subtrop. Trop. Volume 70, no. 4, Descriptors: Africa;
agriculture; East Africa; hydrology; irrigation; Somali Republic; water supply. ISSN:
0035-6026.

Fano, R. 1911. “Del Regime Delle Acque Nella Somalia Italiana.” Translated
title: “Water Regimes in Italian Somalia.” Atti Dei Convegni Lincei, Accademia
Nazionale Dei Lincei. Volume 2, Descriptors: Africa; East Africa; hydrology; Italian
Somaliland; Somali Republic; southern Somali Republic; water regimes; water resources.
ISSN: 0391-805X.
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Fantozzi, P.L. 1996. “Transition from Continental to Oceanic Rifting in the Gulf
of Aden: Structural Evidence from Field Mapping in Somalia.” Tectonophysics. Volume
259, Issue 4, Pages 285-311. Descriptors: Plate tectonics; rifting; continental rifting;
oceanic rifting; tectonic evolution. Geographic: Gulf of Aden Somalia. Abstract: The
analysis of the spatial/temporal relationships between the tectonic structures of the
continental margins bordering the Gulf of Aden and the adjacent oceanic structures
provides a key for understanding the transition from continental to oceanic rifting. On the
basis of structural and stratigraphical data from northeastern Somalia and southeastern
Yemen it is possible to reconstruct the pre-Oligocene tectonic setting for the Gulf of
Aden and its later rifting evolution. This study brings new evidence to demonstrate that:
1) During the Early-Middle Oligocene the Afro-Arabian Plate underwent a phase of
intense faulting which led to the formation of small syn-rift basins elongated in a WNW-
ESE direction, separated by transfer zones and structural highs. 2) Progressive crustal
extension led to formation of spreading centers of oceanic crust in correspondence with
the syn-rift basins. 3) The progressive separation of the Somalian and Yemenite
continental margins led to the formation of a complete oceanic basin. ISSN: 0040-1951.

Fantozzi P.L and Ali Kassim M. 2002. “Geological Mapping in Northeastern
Somalia (Midjiurtinia Region): Field Evidence of the Structural and Paleogeographic
Evolution of the Northern Margin of the Somalian Plate.” Journal of African Earth
Sciences. Volume 34, Issue 1-2, Pages 21-55. Descriptors: Regional Geology; plate
boundary; continental margin; stratigraphy; geological mapping. Notes: Additional Info:
United Kingdom; References: Number: 95; Geographic: Somalia- Midjiurtinia. Abstract:
A detailed geological investigation of the continental margins of northeastern Somalia, in
land areas contiguous to major oceanic structures (e.g. the Alula-Fartaq fracture zone),
was carried out from 1988 to 1991, and the results are given in the enclosed 1:200,000
geological map, derived from photo-interpretation and fieldwork at the scale 1:50,000.
With respect to the rift of the Gulf of Aden, the stratigraphic sequences illustrated in the
map have been distinguished as pre- and syn- and post-rift sediments. The pre-rift
sediments rest on the low-grade pre-Palaeozoic phyllites and pan-African granitic
intrusions and consist of sedimentary cover of continental, lagoon and marine facies
ranging in age from Dogger to Eocene. Cretaceous-Eocene sediments pass eastward into
clastic and marly deposits of the pelagic domain of the Indian Ocean. The syn- and post-
rift sequences ranging in age from Oligocene to Miocene crop out only in narrow “en-
echelon” basins striking WNW-ESE along the coast of the Gulf of Aden. The deposits
belonging to the syn- and post-rift sequences are discordant and transgressive over the
Meso-Cenozoic substratum and are composed by organogenic neritic marine, lagoonal
and continental deposits. The tectonic setting of the area is characterized by half-graben
bordered by faults with displacements of several kilometers striking WNW-ESE. Faults
bordering contiguous half-graben systems often dip in opposite directions, so that in the
transition area between different ones a “transfer” or “accommodation” zone develops;
the zones are on the landward projection of the oceanic fracture zones, whilst the syn-rift
basins are on the landward projection of the oceanic ridge. Based on our fieldwork the
following reconstruction is put forward: 1. During the Early Oligocene the Afro-Arabian
plate underwent a phase of intense faulting which led to the formation of small syn-rift
basins elongated in the WNW-ESE direction, separated by transfer zones and structural
highs. 2. Progressive crustal extension led to the formation of spreading centers of
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oceanic crust corresponding to earlier syn-rift basins. The fracture zones linking
spreading centers formed in alignment with continental transfer zones. ISSN: 0899-5362.

FAO Representative's Office in Somalia. 1990. Summary- FAO Executed
Projects, Somalia. Mogadishu: FAO Representative's Office. Descriptors: 8 leaves;
Agricultural development projects- Somalia. Library of Congress; LCCN: 91-981433.

FAO Representative's Office in Somalia. 1987. Summary of FAO Executed
Projects in Somalia. Mogadishu: FAO Representative's Office in Somalia. Descriptors:
17 leaves; Agricultural development projects- Somalia. Notes: “November 1987.”
Library of Congress; LCCN: 89-980072.

Farah, Ahmed Yusuf and WSP Transition Programme. 2000. “Opportunities for
the Improvement of Essential Services: Primary Education, Health and Water.” Nairobi:
WSP Somali Programme. Descriptors: 64 pages; Human services- Somalia; Medical
care- Somalia; Education- Somalia; Water-supply, Rural- Somalia; Animal health-
Somalia. Notes: At head of title: WSP Transition Programme, Dib-u-dhiska Beelaha
Degaalku Burburiyey, Somali Programme. At head of title on cover: WSP Somali
Programme in Puntland. “This paper is a draft only. The final version will be published
as part of a single volume in late 2000.” “Draft, 2000" taken from the cover. Includes
bibliographical references (p. 64). Responsibility: principal author: Ahmed Yusuf Farah;
researchers: Adam J. Bihi, Abdulghaffar H. Mohamud Abdulle. OCLC Accession
Number: 51960088.

Farax, Ibrahim Maxamed and Sommavilla, E. 1987. Morphogenetic Data on the
Middle Shabeli Valley (Somalia). Somalia: Somali Natl. Univ., Mogadishu, Somalia.
GeoSom 87; Geology of Somalia and Surrounding Regions, Mogadishu. Somalia
Conference: Nov. 23-30, 1987. Descriptors: Africa; deposition; East Africa; erosion;
fluvial features; geomorphology; ground water; high-energy environment; hydrogeology;
landform description; sedimentation; Shebelle Valley; Somali Republic; water
management; water resources. OCLC Accession Number: 34175029.

Farax, Ibrahim Maxamed; Sommavilla, E.; Maxamed, Cali Qassim; Marchesi, S.;
Dhorre, Cabdulgadir Salad and Mase, G. 1987. Hydrogeology in Lower Shabeelle Valley
through Geological, Geomorphological and Geophysical Models. Somalia: Somali Natl.
Univ., Mogadishu, Somalia. GeoSom 87; Geology of Somalia and Surrounding Regions,
Mogadishu. Somalia Conference: Nov. 23-30, 1987. Descriptors: Africa; aquifers;
boreholes; Bur; drainage; East Africa; economic geology; electrical methods;
environmental geology; fluvial features; geophysical methods; geophysical surveys;
ground water; hydrogeology; land use; landform description; Landsat; models;
paleohydrology; remote sensing; resistivity; Shebelle Valley; soils; Somali Republic;
surveys; water resources. OCLC Accession Number: 34175029.

Farina, L., Vitale, G., Barletti, L. and Bobba, S. 1995. Rehabilitation of Existing
Water Points in Somalia (Nugal Region). Food and Agriculture Development Centre,
German Foundation for International Development; 1996. Livestock Production and
Diseases in the Tropics. 8", volume 2, pages: 478. International Conference; 8". 1995
Sep: Berlin. Notes: Association of institutions of tropical veterinary medicine; livestock
production and diseases in the tropics livestock production and human welfare; sponsor:
Association of institutions of tropical veterinary medicine. ISBN: 3931227030.

Farquharson, Robert Alexander. 1924. “First Report on the Geology and Mineral
Resources of British Somaliland (with map).” Alternate title: “Geology and Mineral
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Della Somalia Italiana.” Translated title: “Wells and Watering Places of Italian
Somaliland.” Somalia: Descriptors: Africa; drinking water; East Africa; Italian
Somaliland; Somali Republic; southern Somali Republic; water resources; water wells;
wells. Database: GeoRef. Accession Number: 1998-017956.
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Accession Number: 1998-017957.
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Includes color ill. of flag. Library of Congress; LCCN: 2006-6293109.
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1:125,000: Geological Survey.” London: Directorate of Colonial Surveys. Descriptors:
Geology- British Somaliland- Maps; Geology- Somalia- Maps. Notes: Description: maps;
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designation: Series Y921. “Compiled from miscellaneous information up to January,
1959. Edition 2 revised from information supplied by HQ BFAP dated 1960.” Projection:
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Hargeisa. Series Y921. Library of Congress; LCCN: 73-691099.

Great Britain. Directorate of Military Survey. 1968. “Bender Beila.” London: D.
Survey, Ministry of Defence; Printed by the Survey Production Centre, RE. Descriptors:
Government publication; National government publication. Notes: Description: 1 map;
color; 45 x 66 cm. Geographic: Somalia- Maps, Topographic. Scale 1:500,000; Lambert
conical orthomorphic projection. standard parallels 8040° and 11020’; (E 490--E 520/N
100--N 80). Category of scale: a Constant ratio linear horizontal scale: 500000
Coordinates--westernmost longitude: E0490000 Coordinates--easternmost longitude:
E0520000; Notes: Standard map series designation: Series 1404. Relief indicated by
contours, altitude tints and spot heights. “Heights in feet.” Shows boundaries, highways
and roads, railways, airports, rivers and water features and other details. Map overprinted
with 10,000 metre Universal transverse Mercator grid. Includes glossary and index to
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adjoining sheets. “Sheet 791 D, series 1404.” “Crown copyright 1968.” Other Titles:
Series 1404. OCLC Accession Number: 32420409.

Great Britain. Directorate of Military Survey. 1968. “Dante.” Tolworth: D
Survey; U.S. Army Topographic Command. Descriptors: Government publication;
National government publication. Notes: Description: 1 map; color; 45 x 66 cm.
Geographic: Dante Region (Somalia)- Maps, Topographic. Scale 1:500,000; Lambert
conical orthomorphic projection. Notes: Relief indicated by color, contours, and spot
heights. Includes key map. Responsibility: compiled by No. 1 SPC. RE in 1959. OCLC
Accession Number: 27954011.

Great Britain. Directorate of Military Survey. 1968. “Town Plans: Somali
Republic.” London: Directorate of Military Survey, Ministry of Defence. Descriptors:
Cities and towns- Somalia- Maps. Notes: Description: maps; 75 x 63 cm. Geographic:
Somalia- Maps. Scale 1:5,000. Notes: “Series Y921.” OCLC Accession Number:
54328936.

Great Britain. Directorate of Military Survey. 1964. “Tabda.” London: Printed by
SPC, RE. Descriptors: Government publication; National government publication. Notes:
Description: 1 map; color; 45 x 68 cm. Geographic: Kenya- Maps, Topographic.
Somalia- Maps, Topographic. Scale 1:250,000; Transverse Mercator projection. (E
40030’--E 42000°/N 1000°00”--N 0000°00). Category of scale: a Constant ratio linear
horizontal scale: 250000 Coordinates--westernmost longitude: E0403000 Coordinates--
easternmost longitude: E0420000; Notes: “Heights in feet.” Relief shown pictorially, and
by altitude tints, and spot heights. Shows boundaries, roads, trails, water features, and
other details. Map overprinted with the 10,000 meter UTM grid zone 37, Clarke 1880
spheroid. Includes adjoining sheets diagram, compilation diagram, and boundaries
diagram. Standard map series designation: Series Y503. Other Titles: Series Y503.
OCLC Accession Number: 41028186.

Great Britain. Directorate of Military Survey. 1964. “El Wak.” London: Printed
by SPC, RE. Descriptors: Government publication; National government publication.
Notes: Description: 1 map;color; 45 x 67 cm. Geographic: Kenya- Maps, Topographic.
Somalia- Maps, Topographic. Scale 1:250,000; Transverse Mercator projection. (E
40030’--E 42000°/N 3000°00”--N 2000°00”). Category of scale: a Constant ratio linear
horizontal scale: 250000 Coordinates--westernmost longitude: E0403000 Coordinates--
easternmost longitude: E0420000; Notes: “Heights in feet.” Relief shown pictorially, and
by contours, form lines, altitude tints, and spot heights. Shows boundaries, roads, trails,
water features, and other details. Map overprinted with the 10,000 meter universal
transverse Mercator grid, zone 37, Clarke 1880 spheroid. Includes adjoining sheets
diagram, compilation diagram, and boundaries diagram. “British Crown copyright
reserved.” Standard map series designation: Series Y503. “Stock No. Y503XNA378.”
Other Titles: El Wak; Series Y503; Responsibility: published by D. Survey, War Office
and Air Ministry; compiled by SPC, RE. OCLC Accession Number: 41021401.

Great Britain. Directorate of Military Survey. 1964. “Gherille.” London: Printed
by No. 1, SPC, RE. Descriptors: Government publication; National government
publication. Notes: Description: 1 map;color; 45 x 67 cm. Geographic: Kenya- Maps,
Topographic. Somalia- Maps, Topographic. Scale 1:250,000; Transverse Mercator
projection. (E 40030’--E 42000°/N 2000°00”--N 1000°00”). Category of scale: a Constant
ratio linear horizontal scale: 250000 Coordinates--westernmost longitude: E0403000
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Coordinates--easternmost longitude: E0420000; Notes: “Heights in feet; spot heights are
approximate.” Relief shown pictorially, and by altitude tints, and spot heights. Shows
boundaries, roads, trails, water features, and other details. Map overprinted with the
10,000 meter UTM grid, zone 37, Clarke 1880 spheroid. Includes adjoining sheets,
compilation, and boundaries diagrams. “British Crown copyright reserved.” Standard
map series designation: Series Y503. “Stock No. Y503XNA3712.” Other Titles: Series
Y503; Responsibility: published by D. Survey, War Office and Air Ministry; compiled
SPC, RE. OCLC Accession Number: 41021720.

Great Britain. Directorate of Military Survey. 1963. “Jara Jila.” London: Printed
by SPC RE. Descriptors: Government publication; National government publication.
Notes: Description: 1 map;color; 45 x 67 cm. Geographic: Kenya- Maps, Topographic.
Somalia- Maps, Topographic. Scale 1:250,000; Transverse Mercator projection. (E
40030’--E 42000°/S 0000°00”--S 1000°00”). Coordinates--westernmost longitude:
E0403000 Coordinates--easternmost longitude: E0420000; Notes: “Heights in feet; local
relief indicated by pecked form lines.” Relief shown by form lines. Shows boundaries,
roads, trails, water features, and other details. Map overprinted with the 10,000 meter
universal transverse Mercator grid zone 36, Clarke 1880 spheroid. Includes adjoining
sheets diagram, compilation diagram, and boundaries diagram. Standard map series
designation. Other Titles: Series Y503. OCLC Accession Number: 38925953.

Great Britain. Directorate of Military Survey. 1963. “Town Plans, Somali
Republic: Hargeisa.” London; D. Survey. Descriptors: Government publication; National
government publication. Notes: Description:color map; 65 x 93 cm. Scale 1:5,000;
12.672 in. to 1 mile. Geographic: Hargeisa (Somalia)- Maps. Notes: Standard map series
designation: Series Y921. “Projection: Transverse Mercator.” “Grid: East Africa-belt J.”
“Compiled from miscellaneous information up to March 1959. Edition 2 revised from
information supplied by HQ BFAP dated 1960.” Other Titles: Hargeisa. Series Y921.
Library of Congress; LCCN: 73-696190.

Great Britain. Directorate of Military Survey. 1962. “Town Plans, Somali
Republic. Burao.” London: D. Survey. Descriptors: Government publication; National
government publication. Notes: Description: 1 map; color; 75 x 63 cm. Geographic:
Burao (Somalia)- Maps. Scale 1:5,000; 12.672 in. to 1 mile. Category of scale: a
Constant ratio linear horizontal scale: 5000; Notes: “Projection: Transverse Mercator.”
“Grid: East African grid-belt K.” “Compiled from miscellaneous information up to
January 1959. Edition 2 revised from information supplied by HQ BFAP dated 1960.”
Other Titles: Burao; Standard map series designation: Y921. OCLC Accession Number:
55715337.

Great Britain. Directorate of Military Survey and Aerospace Center (U.S.). 1993.
“Tactical Pilotage Chart, TPC. K-6C, Somali Democratic Republic, People's Democratic
Republic of Yemen.” London; Riverdale, MD: The Survey; NOAA Distribution Branch
(N/ACC3), National Ocean Service, distributor. Descriptors: Aeronautical charts-
Somalia; Aeronautical charts- Yemen; Government publication; National government
publication. Notes: Description: 1 map; color; on sheet 106 x 146 cm. folded to 27 x 37
cm. Scale 1:500,000; Lambert conformal conic projection, standard parallels 9020° and
14040’; (E 490--E 550/N 120--N 80). Category of scale: a Constant ratio linear horizontal
scale: 500000 Coordinates--westernmost longitude: E0490000 Coordinates--easternmost
longitude: E0550000; Notes: Relief shown by contours, shading, tints, and spot heights.
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Produced by Military Survey for DMA Aerospace Center to issue as series TPC K-6C.
“Air information current at 11 August 1983.” Shipping list no. 99-2027-S. “Compiled
1983.” “Copyright HMSO London 1983.” “Lithographed by DMAAC 3-93.” Includes
elevation tints and interchart relationship diagrams. “39150/10/83/821432M.” Other
Titles: TPC, Somali Democratic Republic, People's Democratic Republic of Yemen;
Somali Democratic Republic, People's Democratic Republic of Yemen; Responsibility:
produced under the direction of the Director of Military Survey, Ministry of Defence,
United Kingdom. OCLC Accession Number: 42442027.

Great Britain. Directorate of Military Survey and Aerospace Center (U.S.). 1992.
“Tactical Pilotage Chart, TPC. L-6D, Ethiopia, Somalia.” London: The Survey; St. Louis,
Mo; Denver, CO: The Center; USGS Branch of Distribution, Box 25286, distributor.
Descriptors: Aeronautical charts- Ethiopia; Aeronautical charts- Somalia; Government
publication; National government publication. Notes: Description: 1 map; color; on sheet
105 x 146 cm., folded to 27 x 37 cm. Scale 1:500,000; Lambert conformal conic
projection, standard parallels 1020° and 6040’; (E 420--E 480/N 40--N 00). Category of
scale: a Constant ratio linear horizontal scale: 500000 Coordinates--westernmost
longitude: E0420000 Coordinates--easternmost longitude: E0480000; Notes: Relief
shown by shading, tints, and spot heights. “Air information current at 28 December
1992.” “Compiled 1985, revised December 1992.” “Lithographed by DMAAC 12-92.”
“Copyright HMSO London 1986.” Includes elevation tints and interchart relationship
diagrams. Other Titles: Ethiopia, Somalia. Tactical pilotage chart. TPC. Responsibility:
produced under the direction of the Director General of Military Survey, Ministry of
Defence, United Kingdom; U.S. Defense Mapping Agency Aerospace Center. OCLC
Accession Number: 27773194,

Great Britain. Directorate of Military Survey and Aerospace Center (U.S.). 1992.
“Tactical Pilotage Chart, TPC. M-5B, Kenya, Somalia, Tanzania.” London: The Survey;
St. Louis, Mo; Denver, CO: The Center; USGS Branch of Distribution, Box 25286,
distributor. Descriptors: Aeronautical charts- Kenya; Aeronautical charts- Somalia;
Aeronautical charts- Tanzania; Government publication; National government
publication. Notes: Description: 1 map; color; on sheet 105 x 146 cm., folded to 27 x 37
cm. Scale 1:500,000; Lambert conformal conic projection, standard parallels 1020° and
6040’; (E 370--E 430/S 00--S 40). Category of scale: a Constant ratio linear horizontal
scale: 500000 Coordinates--westernmost longitude: E0370000 Coordinates--easternmost
longitude: E0430000; Notes: Relief shown by shading, tints, and spot heights. “Air
information current at 24 September 1991.” “Revised 1991.” “Lithographed by DMAAC
12-92.” “Crown copyright 1991.” Includes elevation tints and interchart relationship
diagrams. Other Titles: Kenya, Somalia, Tanzania. Tactical pilotage chart. TPC.
Responsibility: produced under the direction of the Director General of Military Survey,
Ministry of Defence, United Kingdom; [DMA Aerospace Centre]. OCLC Accession
Number: 27773324.

Great Britain. Directorate of Military Survey and Aerospace Center (U.S.). 1987.
“Tactical Pilotage Chart, TPC. L-6B, Somalia.” London; Riverdale, MD: The Survey;
NOAA Distribution Branch (N/ACC3), National Ocean Service, distributor. Descriptors:
Aeronautical charts- Somalia; Government publication; National government publication.
Notes: Description: 1 map; color; on 